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DEPARTMENT FOR TRANSPORT
Creating a Sustainable Framework for UK Aviation

SUSTAINABLE AVIATION RESPONSE

About Us

Sustainable Aviation is a long term strategy which sets out the collective approach of
UK aviation to tackling the challenge of ensuring a sustainable future for our
industry. A world-first, Sustainable Aviation was launched in 2005 and brings
together the main players from UK airlines, airports, manufacturers and air
navigation service providers.

We believe that aviation can grow sustainably and that we can minimise our
environmental impact. Aviation remains unique in the UK transport sector as the
only industry to establish a proactive coalition of airlines, airports, engine and
airframe manufactures and air traffic management set up specifically to address
sustainability issues. Sharing expertise and working collectively is Sustainable
Aviation’s core strength and we look forward to working with Government to help
develop a long-term framework for UK aviation.

5.5 How, and within what constraints, can aviation growth occur as
technological developments and improved operating procedures reduce
CO,, pollutant emissions and noise impacts?

Carbon impacts
In 2008, SA published its first CO, roadmap1 setting out what we believed was the
future scenario of UK emissions from aviation to 2050.

Following in-depth discussion, the UK Government set the industry a target to
reduce its emissions to 2005 levels by 2050 and asked the Committee on Climate
Change (CCC) to investigate whether the industry could meet this target. The
conclusion of the CCC, based on prudent assumptions, was that air travel in the UK
could grow by 60% if it was to meet the 2050 targetz.

Sustainable Aviation welcomed the CCC’'s findings, while emphasising that the
assumptions underpinning the CCC’s report were more pessimistic than those used
in our own Roadmap.

Aviation has a demonstrable and well-documented track record in improving its
environmental performance and we are confident that the UK industry is at the

! http://www.sustainableaviation.co.uk/wp-content/uploads/sa-road-map-final-dec-08.pdf

? http://www.theccc.org.uk/reports/aviation-report
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forefront of developing solutions to ensure we can meet the 2050 target without the
need for demand-growth to be artificially constrained.

The CCC has indicated its recommendations will be regularly reviewed against
technological progress and SA will continue to liaise with the CCC. We are reviewing
our Roadmap in light of the Government’s recently published forecasts and look
forward to discussing the results with policy-makers in due course.

Noise

On noise, it is important to recognise that a one-size-fits-all policy is not appropriate.
Different airports have different types of noise impacts depending on the types of
flights operated, the density of housing near the airport and local awareness and
perceptions of noise.

An important principle is that as technology and operational procedures deliver
improvements in noise impacts, aviation should be permitted to grow. A noise
envelope may be the most suitable way of monitoring and managing the noise
impacts of increased flights, with the number of flights being limited if there are any
concerns that the noise envelope cannot be met. Conversely, as technology and
operational procedures deliver improved noise impacts, the number of flights should
be permitted to increase. We discuss our views on the concept of noise envelopes in
more detail under question 5.43.

Air quality

Air quality not an issue at most UK airports with the exception of Heathrow. Studies
show that the influence of oxides of nitrogen (NOx) emissions from airport activities
falls rapidly with distance from the airport boundary. Road traffic remains the main
problem with regard to NOx in the UK.

The recently introduced EU limits on concentrations of nitrogen dioxide (NO,) are
legally enforceable. The industry is committed to playing its role in reducing
emissions from airport-related sources. Government should continue to focus
efforts on reducing emissions from road traffic.

5.6 How should decision-makers address trade-offs or competing interests,
where these occur both (a) between different aviation objectives, e.g. CO,
emissions versus local noise reduction, and (b) between aviation and other
sectors, e.g. airspace use versus renewable energy objectives, or the use of
land for maintaining a viable network of smaller airfields versus housing
development?

A key part of SA’s work is achieving a balance of noise with impacts on climate and
local air quality requirements.
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Interdependencies between noise, NO, and CO, emissions are complex and require

careful evaluation prior to regulatory, operational or design decisions. As regulations
become more stringent, the relevant trade-offs become more difficult to address.

Many of the trade-offs involve decisions by more than one section of the industry,
making it essential that the various stakeholders work closely together to identify
and promote good practice.

Recent work on interdependencies between noise, NOX and CO,> will assist our
efforts to engage with policymakers to develop pragmatic, effective and
environmentally sound mechanisms for mitigating aviation’s total environmental
impact.

Regular dialogue between regulators and industry stakeholders will be essential in
ensuring that the complexities of the topic, and the delicate balances required, are
adequately accounted for in the decision-making process.

Climate change impacts

5.30 What do you consider to be the most significant impacts of aviation,
including its non-CO, emissions, on climate change? How can these
impacts best be addressed?

Aviation’s contribution to climate change
Aviation’s climate change impact is relatively small but growing. It is responsible for
around 6% of the UK’s total CO, emissions and 1.6% of global greenhouse emissions.

Aviation also has non-CO, impacts. The main non-CO, impacts associated with
aviation are related to oxides of nitrogen (NOx), condensation trails (contrails) and
cirrus cloud formation. The science around aviation’s non-CO, impacts is less certain
than that for carbon.

In the UK, the Committee on Climate Change has concluded that aviation growth of
60% is consistent with meeting the UK’s targets to reduce overall emissions from the
economy by 80% by 2050. The Intergovernmental Panel on Climate Change (IPCC)
estimates that aviation will account for 5% of man-made climate change in 2050,
including aviation’s non-CO, impacts.

Addressing CO, emissions from aviation
Sustainable Aviation believes that the aviation industry will reduce its actual carbon
emissions through a combination of the following:

e technology

® http://www.sustainableaviation.co.uk/wp-content/uploads/sa-inter-dependencies-sep-2010.pdf
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e sustainable alternative fuels
e operational improvements

While it may take time to deliver technological and alternative fuel solutions, we can
deliver net reductions in carbon through emissions trading in the shorter-term. SA
fully supports the inclusion of aviation in the EU ETS and has a goal to see aviation
incorporated into a robust global policy framework that achieves stabilisation of
greenhouse gas concentrations in the atmosphere at a level that would prevent
dangerous man-made interference with the climate system.

The figure below” illustrates SA’s current view of future emissions from the UK
aviation industry. Whilst absolute emissions will not be cut before 2020, there will
also be net reductions as a result of emissions trading (not shown).

The road map quantifies the combined impact that the implementation of a range of
operational measures and practices will have on emissions from UK aviation. We are
currently updating the roadmap to reflect the most up-to-date passenger demand
forecasts and to take account of other developments that have taken place since its
initial publication almost three years ago.
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* http://www.sustainableaviation.co.uk/wp-content/uploads/sa-road-map-final-dec-08.pdf
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Addressing the non-CO, impacts of aviation

There is a lower level of understanding of the chemical and physical processes
involved in non-CO, impacts and there is currently no consensus on a metric that
accounts for their very different lifetimes. As a result, there is still considerable
uncertainty on how to account for their climate change effect.

SA is currently engaged, through Professor Piers Forster, in identifying ways in which
the industry can help develop fuller understanding of the non-CO, atmospheric
effects of aviation. In the meantime, the impacts of NOx and contrails should be
considered separately from the impact of CO,, rather than being treated as
equivalent CO, emissions.

Sustainable Aviation supports an approach that addresses all the climate change
impacts of air transport based on robust science and sound economics. The ongoing
development of non-CO, climate science is a necessary step in guiding the aviation
industry in the right direction to find genuinely sustainable solutions for the future.

SA has produced a paper on the non-CO, impacts of aviation, which is available on
our website’.

5.31 What role should aviation play relative to other sectors of the economy in
reducing greenhouse gas emissions in the medium and long term?

It is absolutely right that aviation does all it can to reduce its climate change impact
and the UK industry, through SA, is firmly committed to working collaboratively to
deliver net and actual reductions in emissions.

We welcome the Committee on Climate Change’s recognition that a combination of
technology, alternative fuels and operational improvements, will help reduce UK
aviation’s emissions over time. We also welcome the Committee’s recommendation
that aviation could grow by 60% up to 2050 without risking the UK’s climate change
targets. We note that the Committee’s recommendation was made on prudent
assumptions and we believe the industry can deliver above and beyond those
expectations.

However, in the shorter-term, it is clear emissions trading will have an important role
to play in helping balance the delivery of carbon reductions across all sectors in the
UK. Some activities produce CO, but have little or no economic benefit — for
example, heat escaping buildings — while others, like aviation, have strong economic
benefits but no existing alternative technology.

Emission trading creates an economic incentive for those sectors that are easily able
to reduce their emissions to do so. Having an overall cap on carbon allows

> http://www.sustainableaviation.co.uk/wp-content/uploads/nonco2papernov08.pdf
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economically valuable activities like aviation to continue by purchasing carbon
credits from those parts of the economy that can more cost-effectively reduce their
emissions.

By creating a market for carbon, emissions trading places a premium on carbon-
intensive activities. If people value flying, they will pay the additional costs, which
will in turn pay for emission reductions in other parts of the economy. If people do
not value flying, they will not pay the additional costs and the number of flights will
reduce. Emissions trading has the potential to achieve real cuts in CO, at the least
possible cost to the economy.

However, aviation is a global industry and therefore a global approach is required to
ensure a level playing field for all participants. This is discussed further in our
response to 5.32 below.

5.32 How effective do you believe the EU ETS will be in addressing the climate
impacts of aviation? Should the UK consider unilateral measures in
addition to the EU ETS? If so, what?

Emission trading provides the industry with the most economically-efficient and
environmentally-effective way to abate its carbon emissions. By providing aviation
with access to carbon abatement from other sectors, not only does aviation benefit
from potentially lower abatement costs, the carbon market is stimulated to drive
further abatement. Furthermore, because a cap has been set the environmental
outcome is certain. This compares to taxation, which offers no certainty on the
environmental outcome, is not cost-effective for industry and deprives the carbon
market from the stimulus its needs to drive forward broader climate policy.

While EU ETS is a good first step, it is a regional scheme and as such, will be sub-
optimal in terms of ensuring competitive parity and avoiding carbon leakage.
Moving to a global sectoral approach (where aviation is treated like a separate
country in international negations) must be the long term aim to ensuring aviation
plays a proportionate role in limiting global climate change.

SA supports a global sectoral deal for aviation which must:

e be based on global targets for CO, emissions from aircraft, consistent with
ICAQ’s recommendation

e be based on full and open emissions trading

e incentivise airlines to purchase sustainable low carbon aviation fuels that
offer net carbon reductions over their full life cycle

e ook to establish an appropriate internationally recognised life-cycle carbon
model and sustainability standard for alternative fuels for aviation, as well as
monitoring, reporting and verification procedures to be established to
acknowledge the lower life-cycle carbon footprints of these fuels
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e replace local, national and/or regional measures with a single, global
framework, which will ensure that aviation emissions are accounted for only
once, whether from domestic or international activities, with no duplicative
measures

e require Governments to use the funds generated from a global cap and trade
scheme to establish the right legal and fiscal frameworks to facilitate and
increase investment in the research and development of new technology and
designs for aircraft and aircraft engines, development of low carbon
sustainable alternative fuels, and improvements in airspace management

e ensure that any revenues from economic measures are clearly earmarked for
environmental purposes

e give ICAO a clear mandate and timetable for developing and implementing
the detail of such an approach

The full manifesto is available on our website®.

Emissions trading should be seen as policy safeguard while technology develops to
deliver absolute cuts. SA believes the principle of emissions trading is right and it
would be more effective for the UK Government to focus on ensuring effective
implementation of EU ETS through testing and refining the system rather than
seeking to develop its own unilateral measures.

5.33 What is the best way to define and quantify the UK’s share of the CO,
emissions generated from international aviation?

The best approach is to treat the industry as a global sector with its own carbon
budget. This avoids what ultimately is an arbitrary approach to decide on how to
allocate emissions from an international source to national inventories. In the
absence of a global sectoral approach to aviation, our view is that emissions
should be allocated nationally on a departures basis.

5.34 What is the potential for increased use of sustainable biofuels in aviation
and over what timeframe? What are the barriers to bringing this about?

Globally, the aviation industry burns over 200 million tonnes of fuel per year. This
gives an idea of the scale of a potential market for sustainable jet-fuels, even if only
for displacement of a small fraction of global kerosene usage. Hybrid technologies,
fuel cells and rechargeable vehicles are already in use (or at advanced stages of
development) for the ground transportation sector. Commercial jet aircraft are an
ideal market for the emerging biofuel sector.

® http://www.sustainableaviation.co.uk/wp-content/uploads/nonco2papernov08.pdf
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SA published a report in the summer of 2010 setting out the progress made in the
field of sustainable alternative fuels’.

In its CO, roadmap published in December 2008, SA set out its view that alternative
fuel blends will reach the SA fleet starting in 2020, leading to full deployment in
2030, at which point a 10% life-cycle carbon-saving, relative to 100% kerosene, will
be realised. We will evaluate this position as we update our roadmap over the
coming months.

The CCC has concluded that, subject to further assessment, ‘likely’ penetration of
alternative fuels, allowing for life-cycle aspects in the same way as in the SA
Roadmap assumptions, would be below 2% by 2030 and 10% by 2050. They noted
that, as the result of limited information, they had to assume a pessimistic view of
the penetration of alternative fuels.

Sustainability of alternative fuels
Sustainable Aviation supports the development only of sustainable fuels, which must
meet at least the following requirements:

1. Meet or exceed existing international jet fuel standard specifications;
Have a significantly lower life-cycle carbon footprint than conventional jet fuel;
Do not cause deforestation or the loss of high-value ecosystems;

Do not compete with food production for land or freshwater;

v ok W

Retain social and economic benefits in the communities in which they are
produced;

6. Have the potential to be produced at a sufficient scale to generate a material
reduction in global aviation’s life-cycle GHG emissions on a carbon-equivalent
basis (i.e. taking into account emissions of other Kyoto gases)

We recognize the need to develop internationally accepted standards and support
the work of relevant organisations in this area. Considerable progress has already
been made in developing a sustainability benchmark for aviation biofuels.

Standards

Sustainably produced aviation fuels, as well as meeting points 1-6 above, must
require no changes to aircraft engines and fuel systems or fuel supply infrastructure.
That is, they must offer a ‘drop in’ alternative to conventional fossil-fuel based
kerosene. To make a significant contribution to reducing net CO, emissions, there
must be potential for large-scale production of feedstocks and refining capacity.
Globally recognized sustainability standards must be adhered to. Fuels from such

7 . .. . .
http://www.sustainableaviation.co.uk/wp-content/uploads/sustainable-alternative-fuels-progress-

paper-summer-2010.pdf
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new sources must be capable of being blended at ever-increasing ratios within the
commercial aviation fuel supply chain.

Safety and performance

In the past four years, there have been several successful demonstration flights using
blended fuels and it has been shown that safety and performance certification
standards can be achieved.

Commercialisation

Through internationally recognised bodies such as the Commercial Aviation
Alternative Fuels Initiative (CAAFI) and the Roundtable on Sustainable Biofuels (RSB),
the supply of biofuel for aviation, subject to common sustainability standards, can be
developed at a global level. The supply chain for aviation is at a very early stage of
development, so, in addition to other sustainability criteria, it is essential that new
fuels being produced for our sector have verifiably lower life-cycle GHG footprints
than current crude oil-based jet fuel.

The availability of land or water for cultivation will also be important. Aviation
consumption of fuel is set to rise as countries like India and China develop their
networks. There are a variety of estimates of how much land or water would be
needed to meet future biofuel requirements. SA is clear that alternative aviation
fuels cannot compete with food production for land or freshwater.

SA signatories continue to work at the international level to inform the safety
certification, sustainability benchmarking and commercialisation of alternative fuels
for aviation. The Sustainable Use of Renewable Fuels (SURF) consortium was formed
in Autumn 2010 by a group of SA signatories and Cranfield University. Its purpose is
to address major considerations for the successful use of fuels from a renewable
source like microalgae.

5.35 What mechanisms could the Government use to increase the rate of
uptake of sustainable biofuels in the aviation sector? In particular, how
can we accelerate the successful development of second generation
biofuels?

The development of alternative fuels for aviation has moved on quickly in the last
five years. The most significant challenge now is for biofuels to become
economically, commercially and sustainably viable.

Ringfencing income from ETS to support biofuel development

SA believes that a significant part of the revenue from aviation trading activities
within the EU ETS and other environmental economic instruments should go into
sustainable biofuel feedstock cultivation, and developing processing or refining
capacity, to provide a lower carbon alternative for aviation and other transportation
sectors.
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Biofuels should qualify for RTFCs

The UK Government has indicated that aviation fuels will not be eligible for
Renewable Transport Fuel Certificates. This is not the case in other European
countries and places aviation at a clear disadvantage compared to road transport in
the UK. By 2014, strategic investment decisions for aviation biofuels in Europe will
need to be made and feedstock and technology pathways will be decided to meet
the 2020 Renewable Energy Sources target scenarios.

Given that many technology developers have a choice to produce either diesel or
biojet, the decision to leave UK aviation out of the Renewable Energy Directive
transposition makes it unlikely that aviation biofuel production will be economically
attractive in the UK. This undermines the Government’s desire to build a low-carbon
skill base and support the development of low-carbon industries in the UK.

Further support will be needed

The provision of support via RTFCs alone is insufficient to stimulate commercial scale
UK aviation biofuel production. A range of other government support mechanisms
will be required to help provide a financial foothold for biojet’s first-of-a-kind
technology. There is clearly a need in these cases for greater support to address
technology and market risks, for example in the form of loan guarantees. In addition,
waste and energy policies need better alignment both in Europe and the UK to
provide a more level playing field across energy sectors.

Assessing sustainability measures

SA recognises that much more work must be done to assess the sustainability of
feedstock cultivation, and the land-area requirements related to production on a
sufficient scale. Government support for research in this area would facilitate
improved understanding of the life-cycle impacts of the various alternative
feedstocks, informing and complementing the technical work being carried out
within the industry.

Optimising biofuel distribution

There is also work to be done on optimization of biofuel distribution. A system could
be established, similar to renewable electricity tariffs in the UK, whereby airlines
could agree to purchase a certain volume of fuel from sustainable sources as part of
their contract with fuel suppliers. A volume of biofuel, equivalent to the contracted
amount, would be guaranteed to enter the aviation fuel supply chain somewhere in
the world but would not necessarily be used by the contracting carrier. The carrier
would, however, receive the benefit of any carbon savings associated with the
cultivation of the fuels (e.g. a 50% saving compared with conventional jet fuel) and
could include this in their carbon reporting at the end of a trading period.

Including biojet in EU ETS reporting

The monitoring, reporting and verification requirements associated with aviation's
entry into the EU ETS must be amended as soon as possible to enable airlines to
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account for the use of lower carbon fuels. The current requirements do not take
into account normal operational practice at airports that uses co-mingled (i.e.
shared) fuel tanks. To effectively identify the carbon savings associated with the
consumption of biofuel, quantification and verification must be done before the fuel
enters co-mingled supply. In practice, this means that biofuels must be monitored at
the point of purchase and then a rigorous stock reconciliation process must be
followed.

There is considerable knowledge and expertise held in UK universities and by UK
businesses on second generation biofuels and transferring this into commercial scale
production. We believe the development of alternative fuels for aviation presents a
real economic opportunity for the UK and should be given serious consideration for
support by Government.

5.36 Which technologies (e.g. for aircraft and air traffic management) have the
most potential to help reduce aviation’s CO, emissions (noting potential
trade-offs with local environmental impacts)?

Aviation has a strong track record in delivering fuel-efficient technology. Today’s
aircraft are 70% more fuel-efficient than 40 years ago. The SA roadmap (see above)
sets out how carbon emissions from aviation can be reduced through a combination
of technology, operational improvements and sustainable biofuels.

There is no single technological or operational silver bullet. Improved carbon
efficiency will be delivered through a combination of incremental technological
improvements - for example adding of winglets to aircraft — and more radical step
changes, such as open rotor engines.

While technological improvements will see overall improvements in terms of carbon,
noise and NOx performance, at the margin there are invariably a number of
interdependencies between optimising one environment effect over another. For
example, future open-rotor engines are likely to be quieter than today’s turbofan
but a trade-off exists between their fuel-burn advantages and the noise-reduction
potential. At the moment, it is unclear which environment effect Government would
wish manufacturers to focus on.

An assessment of interdependencies published by SA® has highlighted that that this
is a complex topic and requires careful evaluation prior to regulatory, operational or
design decisions. As regulations become more stringent, the relevant
interdependencies become more difficult to address. Many of the
interdependencies revolve around decisions by more than one section of the
industry, making it essential that the various stakeholders work closely together to
identify and promote good practice.

® http://www.sustainableaviation.co.uk/wp-content/uploads/sa-inter-dependencies-sep-2010.pdf
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5.37 What more could be done to encourage the aviation industry to adopt
new technology to reduce its climate change impacts?

The cost of fuel is one of the biggest overheads an airline faces. This financial
burden creates a strong economic incentive to invest in cleaner technology as soon
as it becomes available. The inclusion of aviation in EU ETS will add a further
financial incentive from the start of 2012.

The UK has the advantage of a strong and competitive aerospace industry, which,
through global exports, is able to influence aviation emissions world-wide.
Aerospace is the UK’s second largest export and the Government should consider
increased support for R&D in aviation technology in recognition of the economic
opportunities offered by the global reach of such technology.

The uptake of future aviation technologies depends in part of the affordability of
purchasing such technology. Affordability is influenced not only by the cost of the
products themselves but also by the magnitude of any taxes or charges which may
reduce the capital available to aircraft operators. Additional Government support for
low carbon technology R&D, including airframe, engine and biofuels, will enhance
their affordability and therefore the business case for their development and
subsequent deployment.

5.38 What more can the UK aviation industry do to reduce the climate change
impact of its ground operations and surface access to and from the airport
(which can also help reduce local environmental impacts)?

There are a number of initiatives underway to help reduce the climate change
impacts of ground operations and surface access to and from airports — each of
these is outlined below.

Airport-Collaborative Decision Making (A-CDM)

A-CDM is the foundation stone of the Single European Sky ATM Research (SESAR)
project. The key aim of A-CDM is to facilitate the sharing of operational data to
allow better informed decisions to be made. A-CDM is a joint initiative between all
airport partners — the airport, the airlines, ground handlers and air traffic control.
Benefits of A-CDM include:

e Reduction in taxi times and subsequently fuel burn and engine running time

e Optimised ground resources — staff and equipment

e Greater asset utilisation - aircraft, stands, airspace

e Better utilisation of existing capacity in Terminal Manoeuvring Area and
en-route sectors

e Improved recovery from disruption
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e Provision of a management tool that supports performance monitoring and
improvement

e Improved reputation with airport users and passengers

Aircraft on the Ground CO, Reduction Programme (AGR)

The Aircraft on the Ground CO, Reduction (AGR) Programme offers practical
guidelines to airports working with partners to cut aircraft ground movement CO,
emissions and improve local air quality. It captures best practice across the industry
today with potential for greater efficiency improvements in the future. It was
developed over two years through collaboration between SA signatories, with the
support of the Clinton Climate Initiative.

Among the initiatives outlined are reduced engine taxiing, and the use of fixed
electrical ground power and pre-conditioned air rather than running auxiliary power
units on stationary aircraft. It is estimated that the overall current savings for
ground-based aircraft activity at Heathrow are of the order of 100,000 tonnes of CO,
per year against a notional ‘do-nothing’ scenario. So far, 25 airports across the
country have joined the programme, representing 70% of all passenger traffic in the
UK.

AGR best practice guidance can be downloaded from our website®.

Departures Code of Practice

The existing Arrivals Code of Practice was published by the Department for Transport
in 2006, and developed by SA members. It is now an internationally regarded
reference text on Continuous Descent Approaches.

Building on this work, the SA Operational Improvement Group is helping develop a
Code of Practice for Departures. It is designed to highlight best practice to airports,
airlines, ATM and ground operations, and will bring benefits in terms of noise, CO,
and NOX reductions. The final Departures Code of Practice will have four areas of
focus:

e Taxiing
e Continuous Climb Departure
e Fixed Electrical Ground Power / Pre Conditioned Air (Ground Operations)

e Collaborative Decision Making

An interim Departures Code of Practice is available on our website ™.

? http://www.sustainableaviation.co.uk/wp-content/uploads/aircraft-on-the-ground-best-practice-

guidance-june-2010.pdf
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The Perfect Flight

In June 2010, NATS, BA and BAA collaborated to deliver a fuel optimum flight profile
on a live flight from Heathrow to Edinburgh. Every factor within the journey — from
pushback from the stand and taxiing to an optimised flight profile and Continuous
Descent Approach — was calibrated to achieve minimal emissions and delay. Data
from the flight demonstrated that fuel savings of around 350kg and one tonne of
CO; (about 11%) were achieved compared to the average for flights of the aircraft
type involved between these two airports. The Sustainable Aviation Operational
Improvements Group is learning from the results of the first The Perfect Flighind
looking at opportunities to develop the concept further.

Surface Access

Increasing the number of people travelling by public transport is a core objective for
nearly every airport in the UK. Experience has shown the following is necessary to
help achieve modal shift onto public transport:

e Reliable, regular services to and from the airport, with direct services
wherever possible

e Predictable journey times
e Ease of interchange and efficient movement to and from airport terminals
e Ease of travel with large bags

There are two areas where Government can help support airports in delivering a
greater proportion of travel by public transport:

e provide strategic support for airport rail links to help increase catchment
areas and improve ease of access for passengers

e provide clear planning guidance to prevent neighbourhood plans and local
referenda preventing strategically important transport projects

5.39 What scope is there to influence people and industry to make choices
aimed at reducing aviation’s climate change impacts, e.g. modal shift,
alternatives to travel, better information for passengers, fuller planes,
airspace management (which can also help reduce local environmental
impacts)?

The Department for Transport’s passenger demand forecasts show that there is
growing demand for aviation. Without additional capacity, the three major London
airports will be full by 2030. It is clear that the industry brings significant economic
benefits, so we need to find a way to grow within environmental limits.

1% http://www.sustainableaviation.co.uk/wp-content/uploads/interim-dgocop-1-final-with-cs-v3.2-
ads.pdf

Page 14 of 14


http://www.sustainableaviation.co.uk/wp-content/uploads/interim-dgocop-1-final-with-cs-v3.2-ads.pdf
http://www.sustainableaviation.co.uk/wp-content/uploads/interim-dgocop-1-final-with-cs-v3.2-ads.pdf

Cl

AVIATI®N

As discussed in previous questions, there is already a strong financial imperative for
airlines to fly their aircraft as full as possible, with as fuel-efficient technology as
possible. Airspace management offers a real opportunity to help reduce aviation’s
climate change impacts — the implementation of Single European Skies would see
CO, reductions of 10%, and measures such as Operational Freedoms at Heathrow
are designed with the aim of reducing unnecessary stacking.

In terms of modal shift, passengers travelling to airports will choose public transport
if it is fast, reliable and convenient. This means a seamless interchange at airport
terminals, easy baggage management solutions and regular, direct services. If
airport station connections are designed correctly, high-speed rail could offer an
alternative to some domestic aviation but its impact should not be overestimated. A
significant amount of the UK will not be anywhere near the high-speed network and
domestic aviation will continue to play a valuable role in linking regions of the UK.

Likewise, videoconferencing will play a role in business communications in future but
research has shown that it is seen as complimentary to the traditional face-to-face
meeting, rather than as an alternative to flying. The Committee on Climate Change’s
aviation report concluded that it was very uncertain how much scope there was for
videoconferencing to substitute for air travel®'.

Local impacts

5.40 What do you consider to be the most significant impacts — positive and
negative - of aviation for local communities? Can more be done to
enhance and / or mitigate those impacts? If so, what and by whom?

Positive impacts

The aviation industry in the UK directly employs 326,000 people and airports tend to
be major employers within their local economies. As many as one in ten people in
employment in the five boroughs around Heathrow have a job at the airport and a
further 100,000 people have jobs that depend on airport-related activity.

Jobs in aviation range from operational managers, IT specialists, engineers, cabin
crew and retail staff to environmental scientists, press officers and air traffic
controllers. Many airport employers have specialist skills training available for their
staff and work with local schools to highlight career opportunities within aviation. At
Heathrow there is an Academy which allows staff from across the airport to access a
range of skills training, from entry-level NVQs up to degree-level qualifications.

11

http://downloads.theccc.org.uk/Aviation%20Report%2009/21667B%20CCC%20Exec%20Summary%2
0AW%20v2.pdf
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In addition to jobs and skills, many airports run community investment programmes.
This can range from employee volunteering in local schools, to grant-making
schemes for local charities or projects. Section 106 agreements for airport
developments are often significant amounts of money that provide funding and
support for community development initiatives.

SA has a commitment to explore the social and economic value of the aviation
industry, including the impact on the local communities, over the next twelve
months. We will be happy to share our findings with Government as this work
progresses.

Negative impacts

There are two main negative impacts for communities living close to airports —the
effect of aircraft noise and emissions on local air quality. Each of these is considered
in turn below.

Noise

SA has a goal to limit, and where possible, reduce the impact of aircraft noise. We
support the ICAO balanced approach, which seeks to minimise the impact of aircraft
noise through the following:

developing quieter aircraft

introducing quieter operating procedures

land use planning to avoid sensitive developments
- where necessary introducing proportionate operating restrictions

Aviation has a strong track record in delivering quieter planes and there are a
number of potential future technologies which will further reduce the noise impact
for aircraft. Good progress is being made towards the ACARE target of reducing
perceived external noise by 50% by 2020. Our 2011 Progress Report12 has more
detail on how noise technology is developing.

Alongside technology, operational procedures offer an opportunity to reduce the
impact of noise on local communities. SA’s Operational Improvements workstream
has or is exploring the following:

Continuous Descent Approach (CDA)

CDA brings aircraft into land more quietly by removing stepped descent and the
engine noise associated with the increased thrust required for level flight. The use of
CDA by London airports is steadily increasing and now sits at 89%. CDA compliance
at other UK airports is also increasing.

12 http://www.sustainableaviation.co.uk/2011/progress-report-2011/
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Steeper Approaches

SA is supporting work to determine the theoretical noise benefits of steeper
approaches. BA is leading this work, planning simulator trials to assess the potential
noise benefits of steeper descent gradients. Airbus will assess the output from the
trials to assess the effect on noise, including consideration of the impact on delayed
landing gear or reduced landing flag options as this may dilute or negate any benefits
of the steeper approach. Steeper approaches remain a complex issue with many
safety, regulatory and environmental considerations to be properly investigated.

Departures Code of Practice

A code of practice for departures is under development at the moment. It has four
areas of focus, including taxiing, Continuous Climb Departure, Fixed Electrical
Ground Power/Pre-conditioned air, Collaborative Decision Making. It is designed to
highlight best practice to airports, airlines, ATM and ground operations, and will
bring benefits in terms of noise, CO, and NOx reductions.

Community engagement

While planes have got quieter, people are also concerned about the number of
flights and how predictable noise is. UK airports are obliged to produce Noise Action
Plans setting out how noise will be managed at each individual location and
community engagement is a vital part of that process. SA members have been
working with HACAN and AEF to discuss how we could improve operational practices
and how we communicate on noise. Findings will be communicated to all SA
members.

Air Quality

Air quality, largely related to concentrations of nitrogen dioxide (NO2) is a matter of
concern at some UK airports. While road traffic is generally the major source,
progress is being made in reducing emissions from aircraft and in understanding the
relative contributions from other airport sources, as well as those from road traffic
close to airports. Air quality solutions need to be multi-modal and developed in
conjunction with local authorities and transport authorities.

Aircraft engines are getting cleaner. ACARE has set a target of an 80% reduction in
NOx emissions by 2020, relative to equivalent new aircraft in 2000. The SA Progress
Report 2011 has more detail on how technology is helping reduce NOx emissions
from aircraft. Operational procedures are also important in reducing NOx emissions.
Many of the operational improvements outlined in the noise and carbon sections
above also result in improvements in air quality.

The impact on UK, as well as much of European, airspace of the eruption of the
Eyjafjallajokull volcano in Iceland in May 2010, provided a rare opportunity to assess
the air quality around airports when there were no aircraft flying. The area around
Heathrow airport was well placed for this study as there is already a large
concentration of air quality monitors measuring NOx and NO2 in the vicinity.
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Interestingly, initial analysis suggests that while there were some reductions in levels
at some monitors, these were not significant; especially as measurements were
further complicated by changing wind directions and other sources.

A number of groups are carrying out European-wide analyses of the effects of the
absence of air traffic, to investigate how air quality around airports changed. SA is
keeping abreast of these and intends to use them to inform our own air quality work
over the coming years.

In addition, SA members have been working with academia to investigate the
impacts of ultra-fine particulate matter below 10um (10 micrometers) in diameter,
arising from sources other than aircraft engines such as tyres, brakes and runway
erosion. Results will be reported as they become available.

5.43 What are your views on the idea of setting a ‘noise envelope’ within
which aviation growth would be possible, as technology and operations
reduce noise impacts per plane? What do you consider to be the
advantages and disadvantages of such an approach?

Establishing a noise envelope for individual airports is a sensible approach and there
are already a number of examples of different ‘noise envelopes’ in place at UK
airports, for example:

- Decibel contour limits
- Night time quota counts
- Movement caps

A basic principle for SA is that aviation should be allowed to grow within specified
environmental limits on noise. If the industry is to be encouraged to research and
deploy innovative approaches to environmental problems then it should be
rewarded with access to growth. Alongside carbon, noise is a priority for SA — we are
confident that technology, operational practices and mitigation will allow us to grow
within a noise envelope.

It is also important to avoid a ‘one-size-fits-all’ approach on noise envelopes. While
some airports have a major noise issue where a noise envelope might be helpful,
others, like Southampton, have managed to significantly reduce noise complaints
through more effective community engagement. It is important to ensure
community stakeholders are involved in developing suitable metrics to measure
noise envelopes where they are deemed appropriate.

However, it is important to note that when designing an engine for a particular
airframe, precise noise requirements must be known so that the engine
configuration can be chosen to minimise fuel-burn, while meeting or beating the
specified noise requirements. Noise limits must therefore be set at the level of a
single aircraft operation. ICAQ’s approach — based on noise certification standards —

Page 18 of 18



{

AVIATI®N

fulfils this requirement and supports the identification of unambiguous design
requirements, providing a cost-effective method of ensuring low-noise technology is
implemented in new aircraft. The noise envelope approach, while arguably more
representative of the total noise impact experienced by communities in the vicinity
of an airport, does not provide a clear route to defining design requirements for
individual aircraft or engine types, and is thus less effective in driving reductions in
noise signatures from new products.

5.44 s it better to minimise the total number of people affected by aircraft noise
(e.g. through noise preferential routes) or to share the burden more evenly
(e.g. through wider flight path dispersion) so that a greater number of
people are affected by noise less frequently?

Minimising the total number of people exposed to aircraft noise has been a long-
established policy at many of the UK’s airports. Noise Preferential Routes (NPRs)
were set more than 40 years ago and while it is arguable they are out of date in
terms of delivering optimum performance with modern aircraft, the advantage is
that their location is known, which has allowed people to take informed decisions
with regard to house purchases. Any changes are likely to be unpopular.

However, community stakeholders tell us is that predictability is the most important
aspect of noise management. Most people will accept some noise an inevitable
consequence of their freedom to fly, but they want to know when, and where,
aircraft noise will occur. We believe that providing clear, accessible and accurate
information about airport operations, with more effective community engagement,
would be the most effective way of improving noise management in the UK.

5.45 What is the best way to encourage aircraft manufacturers and airlines to
continue to strive to achieve further reductions in noise and air pollutant
emissions (notably particulate matter and NOx) through the
implementation of new technology?

The aviation industry has set itself stretching goals to achieve reductions in noise
and air pollutant emissions. Flightpath 2050 sets a goal for aircraft entering service
in 2050 to deliver a 90% reduction in NOx and a 65% reduction in perceived noise.

Fuel costs remain the single biggest financial incentive to develop cleaner aircraft.
However, noise is also a major constraint in terms of aviation growth in the UK and
manufacturers respond accordingly. The design of the A380 was developed
specifically to meet night noise specifications at Heathrow Airport.

There are three main measures that could help further incentivise new technologies:

- Legislation to encourage the phasing out of noisier, more polluting aircraft
i.e. the Operating Restrictions Directive
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- Market measures i.e. noisier and dirtier aircraft pay a ‘polluter penalty’
through higher landing charges. Heathrow Airport already implements a NOx
charge and offers discounts to the quietest aircraft

- Government support for research and development. As discussed in Q5.37,
the UK has global reach through its aerospace technology exports.
Supporting the development of cleaner and quieter aircraft technology is a
real economic opportunity for the UK.

As outlined in Q5.6, we would also encourage the Government to explore and
understand the interdependencies that exist between noise, NOx and carbon
improvements. While future engine technologies will see overall performance
improvement across all three measures, interdependencies do exist and as
regulations become more stringent, the relevant trade-offs become more difficult to
address. We would recommend regular dialogue between Government and industry
to improve understanding on this topic as environmental regulation is developed.
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