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EXECUTIVE SUMMARY

Background

The UK is currentlyndertaking a process of airspace modernisation, which has revealed potentially competing
objectives for the management of aircraft noise impacts. Communities at some airports are concerned about the

fairness of potential outcomes in terms of changes &ophttern of aircraft noise exposure.

From a noise perspective, the GKil Aviation AuthorityQAA and airportd responsible for coming forward

with airspace change proposals were charged with balancing economic and social benefits from a growing air
transport system and any associated emissions outcomesheithotential adverse noise impacts on

communities near airport.he UK CAA established-atd@ge procedure that airspace change sponsors must
complete including specific requirements for stakeholder engagement and UK CAA approvéétrprimed

gateway points in the decisianaking process. Stage 1 efforts to engagh local communities in defining
W5S3aA3Yy t NAYOALX SaQ RdsgiSappmadr garitpdidhésg design principdS(Bs)3winS R ¢
key omissions looked set to reduce the value of this consultation stage on subsequent stages in the UK CAA

process of airspace change development and implementation

1. There was a general lack of ranking/prioritising design principles which, it was concluded, would likely make
the process of tradingff between principles very challengipgyticulaty where DPs appear to be
conflicting such as the preference for dispersing tracks, whilst attempting to minimise the number of people
overflown.

2. There appeared to be very little discussion, let alone agreemartiow to capture performance against
specific noiseelated DPs using metrics that describe operations and their noise consequences (to allow the

relative merits of different airspace change options to be illustrated and informed decisions made).

The research reported here seeks to address these two omissions by engaging directly with noise affected
communities around one UK airport to better understand perceptions of the (un)fairness of different patterns of

the lateral distribution of aircraft selting from airspace change concepts.

The precursor to this work was the FED1 study which undertook an extensive review of literature and policy
documentation to highlight the importance of fair and equitable distribution to the ultimate community
perception of the acceptability of future sfrace changes. That work has provided a basis for this second part of
the work reported here with the specific aim:
G¢2 dzy RSNEGIFIYR K2g FANELI OS RSaAdy 2LIA2ya AyTFt dzSy(

equity to inform more socially acceptable airspace modernigation

1 Throughoutthis report it isassumedhat sponsorf airspaceare usuallyairportsalthoughit is understoodthat on occasiorthey maynot be.

FED2 FINAL REPORT 5998 001_7.0 August2024
Exploring the Concept of Fair and Equit@ilgribution to Minimise Social Unacceptability of Airspace Design OjptoaliReport
Paged of 145



X

Specifically, this work sought to develop metrics to capture critical features of changes to the noise environment
which appear to influence perceptions of (un)fairness and thus the risk of socially unacceptable outcomes from

the airspace modersation process.

Social Justice

In recent work linking concepts of social justice to aircraft noise exposure, it was found that perceptions of
distributional fairness are influenced by the balance between the costs and the benefits of a change. However,

the perception of theelativemerits of costs and benefits will vary between individuals and thus it is essential to
engage with groups of residents as to their interpretation of the fairness (or otherwise) of changes in the

distribution of aircraft noise in order to inform the asseestof airspace change options and the ultimate

decisions as to the outcomes. Our work set out to do just that by presenting groups of residents in a focus group
setting with a virtual airport with which it was possible to explore perceptions of differspaedr change
O2yOSLIia O2YLI NBR (2 | WolaStAySQ Ll2aidAazy NBLNBaSy
around a route centreline. The social justiesearchalso presented the important concepts of procedural,

informational and interprsonal fairness whigblaya keyrole in overall perceptions of fairness.

Methodology

Following a series of stakeholder and community focus gi@i@s)test material was developed to use in a

total of 13 community focus groups, drawn from areas with differing experiences of aircraft noise around a UK
airport. Residentswere presented with airspace change concepts related to a single westerly departure route
GdzNyAy3 G2 GKS y2NIK FyR aLXAGGAY3 G2 GKS Sradod ¢KA:
operations pre airspace changmderniation.Once the baseline had beelescribed4 different aircraft

distribution concepts were presented to the FGs where the fairness and equity was discussed. These 4 fictitious
departure routes were: (1) Replication of the conventional route, (2) Limited dispersal of movements within the
NPR, (3) Wer dispersal within the NPR with noise consequences beyond, and (4) Extensive sharing via a new

route.

To assist comprehension of the naturecbénge associated with each aircraft distribution concept, focus group
participants were presented with graphical representation of the spatial distribution of aircraft movements

along with an image of their geographical distribution (traffic for one dancexisting route of a UK airport was

used for this purpose and manipulated to reflect the different patterns of spatial distribution). This was
supplemented by images of the N65 contours for each concept and subsequent change in N65 events compared

to the baseline.
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Outcomes

The illustrations using the virtual airport concepts stimulated open and considered discussion among focus
group participants, whereby removing reference to specific locations reduced NIMBY bias and enabled
discussions to reflect on the overall fairnesgdifferent patterns of increases and decreases in aircraft noise
event outcomes. Participants were willing and able to express preferences and it became possible to relate
these changes in the spatial distribution of increases and decreases in N65 eamnteptions of fairness.
Although each focus group was composed of participants drawn from areas experiencing different levels of
exposure to aircraft noise around a UK airport (including some with no overflightdatndy little/no aircraft
noise exposurgthere was general consensus as to the opinions expressed regarding the range of concepts

presented for aircraft movement distribution.

Concentration of aircraft movements along existing route centrelines was considered unreasonable as those
already most exposed to aircraft noise would experience an increase in their noise burden.

1 Some limited sharing of the burden of aircraft noise events could help overcome adverse perceptions of
concentration.

1 Focusing the spreading among populations currently experiencing some noise exposure could allay
concerns over the extent of change against expectation.

1 The greater the extent of change (in the number and proportion of louder events), the more concerns
were raised about impact/unacceptability. Thus, where dispersal options extend over wider areas
(concepts 3 and 4) increasing concesese raised about (for example):

o0 Change against the expectations of residents.
o Conflict with existing land uses/designations (e.g. contrastfeatares ofAONB (areas of
outstanding natural beauty).

o Likelihood of overflying populations with no or only limited experience of aircraft noise.

The influence of perceptions of distributional fairness and how etbeacoustic factorsnay increase or

decrease the risk of socially unacceptable outcosmsmmarised il NA a1 2F dzyl OOSLIi | 0 A€

Significantly, whilst the original intention of the focus groups was to use the virtual airport and associated
airspace change concepts to explore perceptions of fairness and equity, responses to the airspace concepts
focused on the issue of the fairnessfairness of outcomes compared to the baseline almost exclusively. This
appeared to be motivated by concerns over the extent of change compared to an existing unequal distribution
of noise events represented by the baseline, rather than by a desire Wiglstaore equitable distribution of
movements across surrounding populations which, given the unequal distribution in the baseline, would have

entailed significant change for most communities. Thus, perceptions of distributional fairness in the case of
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change to a prexisting distribution of noise events was dominated by the extent of change and not the

establishment of more even (equal) distribution of noise events.

In summarythe discussions revealed a preferefmeminimal change compared to the existing patterns of

noise exposure, where the use of a number above metric (N65) was particularly helpful in allowing participants
to understand the implications of different airspace change options on the spatial distribfihoise on the

ground. Such transparency around the consequences of airspace change proposals enhances informational
fairness and can help build trust in the procedural fairness of airspace den#iory leading to more socially

acceptable outcomes (or the least socially unacceptable outcomes).

Framework Development

The focus group outcomes demonstrated that, at least in the context of airspace ohhagethere is an

existing distribution of aircraft, change in the spatial distribution of aircraft noise (events) lies at the heart of
perceptions of fairness. The work then sought to explain how insights into the distributional consequences of
airspacechange may be accomplished by using N65 and assoPietsah Event IndglPE) metrics to describe

the spatial patterns of aircraft noise before and after a proposed change. The supporting assessment should

enhance perceptions of informational and procedural fairness.

Given the importance attached to the extent of charaystepwise approach was developed to enhance
community understanding of the implications of airspace changes, thereby empowering engagement in
decisions that will ultimately affemsidents This approach follows a logical path from:

STEP 1: Spatial andrrativepresentation ofoptions

STEP 2: Spatjadesentation of N65 and N&hangeheat maps.

STEP Xategorising the spectrum of N65 exposure into meaningful bands and defining thresholds @bghang
reference to thesdands.

STEP 4: Spatjadesentation of N65 changmtegories.

STEP Relating N65 changes to populatidistribution.

STEP &Quantifying populations exposed to different categories of ¢téHge.

STEP Determiningthe noise burden from an airspace change by calcul&iigutcomes andlifferences.
STEP 8: Aligning Quantitative Features of N65 and PEI with the Hierarchy of Relative Risk

STEP 9: Analyse the aggregate changes forpeagbsal.

STEP 10: Consider the relative risk of social unacceptability of each proposal by considering the relative

performanceof options against defined N65 change categories for population and PEI.

This worlkdemonstrates hovinsights as to the impact on the total noise load, its distribution and the extent of

change can be gained frgpopulations in N65 change categories and by it N2 RdzOAy 3 G KS 02y OSL
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9 @ S ySTERN Thepopulation andPEl features help explain the aggregate, distributional consequences of
changes from design proposals for local pecfiese features of the changes to the noise environroeualid
therefore also be used to highlight the extent and consequence of concentration or sharing Kegimeding
the basis for transparent and comprehensive engagement with populations potentially affegtesblayge
Change ProposalaCP3.

Critically, it is not proposed thatehelative performance of options be used to categorically include or exclude
options, rather that the relative risk (of social unacceptability) is ussgpoort the sponsors shortlisting of
options,consider mechanisms to mitigate risk and crucially as a means of presenting the potential outcomes of
options to communities to allowteansparent discussioof the relative merits of each option to inform ultimate

decisioamaking.

Conclusions and Recommendations

Itis clearly a sensible intent to reduce the overall health consequences of aircraft operations for local people and
a2 0KS a02yOSyidiNIGS YR I @2ARé I LIINBFOK A& dzy RSNEGI
changes in distribution of e, the consequences of concentration for the smaller number of people (and

possibly new people), the implications for chaagainstexpectation of landise and the perception of the

changes by the broader populatidrhese conventionahssessments simptesult in the best outcome being the

one with the least overall impact of the options available. This approach has generally resulted in significant

adverse reaction from local communities

The work represented in this report aims to contribute to understanding how the dimensions of fairness can be
consideredThis includes enhancing community engagement thraleykelopinga better understanding of the
issues of greatest concern to residents. Which is, in turn, used to propose an assessment and engagement
framework using supplementary metrics to increase public understanding of the consequences of airspace
options such thathe processes leading to decisions on specific airspace change options are transparent and

allow community input to the final outcomes.

Theapproach will allow the incorporation of distributional fairness consideragiotishereby provide for more
comprehensive assessment and discussion of ACPs with local commidoitieger, we present one example
of the use of this supplementary assessment frameyantt it is acknowledgetiere may be a need to
refine/tailor the approach to the local circumstances at individual airports relatprgfeerence for minimal

changeuse of N65 metricandN65 bands and change categories.

Given the strong link between the extent of change in the noise environment for communities resulting from an

airspace change concept and perceptions of the (un)fairness of the outitenveork set out to develop a suite
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of metrics to highlight the extent of change (in N65 events) by way of facilitating more transparent dialogue with

communities and thereby empowering them to influence ultimate airspace change decisions.

If the preference for a particular outcome is known, at our case study airport community focus groups
consistently favoured minimal change, then the risk of socially unacceptable outcomes can be linked to specific
patterns of changes to N65 distributiondaREI consequence$he risk factors linked to changes in the

distribution of noise events can then be used to assess the relative risk of socially unacceptable outcomes arising
from airspace change proposals which, as in the case in the UK CAP1619 peseebeen sdieassessed for

their aggregate noise consequenc#ge argue that such an assessment can be used to refine proposals and
also in their transparent presentation to communities, enabling more effective dialogue intended to promote
community influence over final airspace change decisidhs.novel use of Q methodology in this study helped

to reveal the influence of attitudes, including understanding potential groupings of common atéindles
preferencenthe perception of fairness. fature, including a Q Study as a precursor to the Focus Gnoays

help frame the development of appropriate materi@isexploringthe range of local attitudes and preferences

in the focus groups

Qur study has shown that the risk of socially unacceptable outcomes from airspace processes is linked to
perceptions of the extent of change to the noise environment and its distribution; however, how risk is linked to
the direction of change in objectiveise measures is intimately bound up with community preferences for a

type of change it may be in other circumstances, at other airpathist communities see benefit in

concentrating noise away from centres of population. Nevertheless, the suiteee$amEsnt tools proposed here

is still relevantsimply their relationship to the risk of socially unacceptable outcomes changes. Thus, whilst the
assessment framework may be universally applictiddink to perceptions of fairness and thus the
(un)acceptability boutcomes needs to be explored with communities at every airport location. Similar
comments can be made about the need to tailor thelldve threshold and associated banding of N65 change

and changes between categories, to local circumstances.

The workhas developed a mechanism for the transparent assessment and communication of changes in the
distribution of aircraft noise arising from airspace changes, which can be linked to the relative risk of perceived
unfairness of outcomes and their social accbifity. Adegree of openness and honesty in communicating the

strengths and weaknesses of each option should enhance perceptitresefdimensions of fairness

It is therefore recommended that, where possible, airports:
1 Implement this framework to complement tlegistingapproach (it is recognised that the extent to
whichit is applied will need to consider existing and proposed airport size and impacts).
1 Undertake exploratory precursor engagement with communities and stakeholders to explore different

forms of noise (re)distribution in order to understand the drivers of risk to social (un)acceptability of
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airspace change concepts and community objectives from this process. Our experience suggests that
this may be best achieved through a limited number of focus groups, using a virtual/concept airport
environment so as to be neutral to the local area.

1 Apply the assessment described within this report to airspace change proposals to support their
relative evaluation, refinement and shortlisting. Use the outputs to mitigate risks of socially
unacceptable outcomes and refine options according to distabatifairness principles established in
the first consultation, in the context of policy consistency.

1 Design and develop transparent communication tools, drawing on the outputs from the assessment of
changes in noise distribution, to enhance the quality of community engagement over selected airspace
change options.

1 Inconsultation, present communities with a range of viable options (even if one is presented as
preferred) and with this transparent information on noise distribution consequences, enabling
individuals to make informed decisions about their own prefergnce

1 Input of community preferences to tleelection of thdinal airspace changahereby demonstrating
meaningful engagemeraind consideration of community preferences in final decisions/outcomes,

helping to build trust in decisiemaking.

Whilst there is a challenge to be recognisgtthin the context of policy assessment, this study and its findings

FNB y2iG AYyGSYyRSR a + aOKIFftSy3asS (2 LRtAO&E |yR y2NJ
This study has found that minimal change in the distribution of airavesfe meduces the risk of social

unacceptability (at least in the context of populations local to Gatwick). The findings and proposed framework

are not intended to be a decisionaking tool, more that it supports existing processes by providing greater
understanding of the potential consequences on the social acceptability of changes to distribution of aircraft

arising from airspace modernisation, and should improve transparency and openness in the engagement
processes. All of which ultimately should deliges socially unacceptable outcomes. It shouldradsbe

considered as a framework that will deliver a universally accepted solution.
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Next steps

The following is recommended as urgent follow up work:

1. Supporting airports in their CAP 1616 journey as detailed above. This includes:

1 CGonsider whether it is appropriate to updageidance to sponsors of airspace change for them to
consider the social acceptability of their proposals in addition to appraisals of costs, benefits and
impacts currently required by CAP1616

9 Testing the approach for specific Gatwick FASI proposals and refine if appropriate.

1 Encouraging the adoption of this approach at other airports.
2. Disseminatioof and feedback frorthe findings through;
1 Preparation of a laypers@ummary and slidedeck
1 Presentation at relevant committeegroups,and conferenceg UK and internationally
1 Academic publications
3. Further grounebreaking research through
1 Publishing Q approach and findirsgparately

1 Exploring the use o analysiso frame community engagement and overarching objectives
1 Development of GIS ledol for PEI information
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ERG STATEMENT

The members of the ERG were asked to comment on version 1 of the final report. The key feedback is

summarised below.

"The value of this study is that it has identified the preferences residents have when PBN flight paths are
introduced, including the sort of respite they regard as fair. The findings have relevance to all airports. It should
be of particular value to th€AA and the Department for Transport as they take forward their plans for

Performance Based Navigation."”

G¢KS NBLEZNI Aa ¢St sumianhieOnirddicBoR and ie\He® of &xsth tagsicked S
scientific work helps getting into the topic. The key outcomes of the focus groups, workshops and the Q
methodology are described in a clear and understandable way. The separation of tleel dietsdkription of the
empirical work from the main report by moving the description to the annex is very helpful for following the
main messaged in the report in particular for those readers less familiar with social and behaviourall$eence
advantageof the used noise metric N65 used instead of average sound levels for the communication in the
focus groups are clearly described (as well as the disadvantdgjeg)a mainly qualitative approach with a
guantitative supplement as part of the Q methodology for the assessments of perceived fairness and social

acceptability of aircraft operations is reasonable given that it is a new, understudied topic in aviation.

GThe authors clearly mention the limitations of the study, both regarding the used noise metric (N65) and the
empirical methods and the outcomes, among them that the results about perceived fairness of aircraft
operations obtained at Gatwick Airport are metcessarily the same as at other airports. Thus, the
recommendations given for other airports to implement a similar community engagement project, first, because
this is mentioned by participants of the empirical studies as being needed and, secamictone the

potential limitations in generalizability, is reasonable and supported by the author of this review statement.

GLG akKz2dzZ R 0 e goredliabifySoNtBeResultsfor the region around Gatwick Ainpigitt beis
restricted The focus group results and the viewpoints or discourses identified in the Q method study helps to
understand what perspectives and views about fair aircraft operations and changes in aircraft operations exist in
the Gatwick Airport region. To what extavitich view exists in the region, how many residents follow which

view and whether there are differences in views and perspectivdifferent areas within the airport region is

not clear from the empirical work used in this project. If one is interested in that a quantitative survey could be
conducted at Gatwick Airport following FED2 in order to verify and quantify the perepexit/views

identified in FED2t is accepted thatonducting representative quantitative surveys nowadays is challenging

given the permanent decrease in compliance to survey participation to be observed in Europe and in the US for

several yea® d
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INTRODUCTION

Airspace is currently being modernised. Guwernment published its Airspace Modernisation Strategy (AMS) in
HAamMy @GKAOK aSGa 2dzi GKS ylFraGA2ylf LINPINIYYS,ini2 Y2RSNJ
which Gatwick is playing a significant raelwhich will change the architecture of the airspace design across

the South East of England, is the Future Airspace Strategy Implemengaiath or FASS. As part of airspace
modernisation, the airport is legally required to introduce the latest aigiytechnology as stated in the

Euopean Commission Implementing Regulation (EU) No 2018/1048 on the Performance Based Navigation

(PBN).

When considering the concerns raised by noise groups affected by aircraft, a number of cgnopaign
FNRPdzy R DFGigAO]l KIF@S KAIKEAIKGSR | traffie &skaOririty2rathed F 1 A NJ |
than a concentration of aircraft over certain areas. While thisleigtl FED objective has been sought by

O2YYdzyAiASa LI NLAOALI GAYI Ay DFIiGgAO1 Q& b2aasS alyl 3

design andleliver a FEBnvironment exists in government policy or legislation

There is at present no policy framework, description or guidance upon which to base design considerations
consistent with a FED aifnstead, ®vernment policytakes a wider view statirtat &..the impact of aviation

y2AaS Ydzad 6S YAGAIIGSR | & Y dzO&d thaitackiny lotdiskedinipac® bfo f S |
aviation is central to a sustainable future for the sett®iven he policyfocus on local impas, the existing

airspace design process places significant emphasis on consultation to develop the principles on which designs

are based and assessed. The current airspace design process has established a set of design principles within
which FED will need to lensidered.

'3 Ayad GKA& o0l O13INRBdzyRZ DIFIGEAO] ! ANLRNIQA b2A4&S al:
independent assessment of fair and equitable dispersal (FED) concepts. Gatwick Airport Ltd (GAL) commenced a
work programme to understand howthecohdd 2 F A ClF ANJ YR 9ljdzA Gl 6f S 5AadNX

could be developed within the current airspace design process.

The work programme started with FED1 which undertook an extensive review of literature and policy
documentation to highlight the importance of fair and equitable distribution to the ultimate community
perception of the acceptability of future airspace apemFEDIconcluded with a series of recommendations

highlighting the vital importance of stakeholder engagement in negotiating the practical application of these

2 DfT (2023). Overarching aviation noise policy: policy papeilable@https://www.gov.uk/government/publications/aviatiomoisepolicy
statement/overarchineaviationnoise-policy

3 DfT(2022). Flightpath to the future: a strategic framework for the aviation seatailable @
https://www.gov.uk/government/publications/flightpatkto-the-future-a-strategicframeworkfor-the-aviation-sector
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concepts and understanding how specific airspace change proposals might best address them. This work has

provided a basis for this second part of the work reported here.
The aim of this second part of the work is;

G¢2 dzy RSNRUGIFIYR K2g¢ | ANBRLI OS RS&aATIYy 2LIiA2ya AyTFf dzSy

equity to inform more socially acceptable airspacelernsations <

by conducting am-depth qualitative assessment, working directly with aviation and community stakeholders,

to define the performance features and their metrics that influence perception of these concepts.

This ighe finalreport, providing details of the workndings andrecommendations moving forwar@ihe next
section,Sectior2, sets out the methdology signposting where to find fuller details within this rep&éction

3 putsthe researctwork in the context of therevious work, FED1, aiglahighlevel review ofhat earlier

work phase lt also reports on some more recent work on this tofectiond describes the key work outcomes,
signposting to thénnexesvhich provide fuller deils of ezhwork stageSectionb brings together the findings
by looking towarda frameworkto introduce FED considerations ith@ assessment, selection and
engagement over ACPhe main conclusi@nare presented iBectioné with recommendations for follow on

workto further testand operationalis¢he proposedapproach.
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2 METHODOLOGY

The first part of tisworkwas to set thiproject within the context of the previous FED1 work and to consider
the relevance o& supplementarnfEUprojecton fairness and equity from the social justice perspeciikese

aresummarsedin Section 3.

From that grounding the project washen conducted in a number @omponentsteps as shown in Figure 2.1.
There was also an additional component which ran concurrentlywagocussed around developiffigrther
understanding using a-@ethodology technique. A short overview of each step is givenwiktmore details

providedin the Annexes.

CNG Community Development
I?;:::Ig):::r Fundamentals Fundamentals Focus Groups and testing of
P Workshop Workshop (FG) supplementary

(SFG) (CFW) (CFW) approach

Expert Review

Group (ERG)

Figure2.1: Key Work Steps

Expert Review GroupERG)

Fromthe outset, it was the intention for work to be reviewed by an independent panel of expads,up o#
members covering a range of experience and specialidmsERG was set up in October 2022 itgtiole
agreed as toeviewthe planned work tasks, periodilty reviewprogress and outcomewhilst recommending
additional considerationgnd reviewngthe project report(see Annex 1)The ERG statement of this work is

provided at the beginning of this report

Stakeholder Focus Groy{SFG)

TwoSFGs were held to help to frame the research. The purpose of eachgeas fieedback from different key
stakeholders on the features, concepts and barriers to effectively mitigating social unacceptability of aircraft
noise.The key areas of focus were arourasignng realistic and workable concepts for testing in the
subsequenfocus groupsunderstandng potential barriers (and potential options to overcome these) to
implementing effective strategies for mitigating social unacceptability of aircraft aod¢o understand how
besti 2 Il Ay SHFS Ot NI Bldppsiaizha rédedrcd journeywo groups were held in

December 2022 see Annex 2).
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Community Noise GroupdNG and Community FundamentaMWorkshops (CFW)

As part of the early work, community fundamentals workshops took faoelore core perceptions and
attitudes towards existing and potent@ncepts fofuture managed airspace operatigramdto inform the
development of focus group materials intended to identify attributes of social unacceptability, fairness, and
equity. The intentionwasto better understand the lived experience of residents and how that

influencegheir quality of life, attitude to the airport and perceptiontbé acceptability (ootherwise) ofairport
operationsandexplorepossible futurdlight distributionconceptsthat couldresultfrom airspacenodernisation

to better appreciate those features that make for more, or less, acceptable outcomelsdromli A OA LI y i & Q
perspectiva. The findings were used refine the design ofealistic and workable concepts for testing in the
focus groupskour workshopswere heldat the GatwickHilton Hotelin FebruaryandMarch 203. The first
workshopparticipantswere from local Community Noise Groups. The remaining three workaleop
attendedby mixed group®f participantsdrawnfrom variedlocations using an independent recruitg|See

Amex 3.

Focus Groups (FG)

The centraklemen of the empiricalresearch work was these ofFocus Group4dhis part of the work was to
build further understanding of key features drivipgyceptions of social unacceptability, fairness and equity of
distribution of aircraft operationthroughbetter understanéhg ofthe lived experience of residents and how
that influences theiguality of life, attitude to the airport and perceptiontb& acceptability (or otherwise)

of airport operationsAdditionally this element of the workoughtto explorepossible futurdlight distribution
conceptshat could result fromairspace modernisation to better appreciat®se features that make for more,
or less, acceptable outcomes fradl NJi A Qérdpi#ctjiai & @so eplored key metrics to reflect these
features.It was used tdnform on steps for mitigating social unacceptability and to setr@utontext of how
outputs might be used iairspace changgrocess Thirteenworkshops were held dbcal venues from 20June
to 11" July 2023The independent recruitment company recruited mixed attendees frorspikeifiedareas

booked the local venues, and arranged paymd®seAnnex 3.

Q Methodology (Q)

Q methodology is the scientific and systematic study of subjectivity (attitudes, feelings, perspectives, thoughts,
opinions, values) towards a topic, issue or questtamveals different viewpoints around a subject and was

used to develoguppkementary insights into the ways in whigérticipantsdooked ataircraft noise and fairness

and airspace modernisation andise.This work was carried out with people who had attended focus groups

after that elementof the empirical work was completegSee Annex 5).
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Development ofApproachto AssessRelative Risk of Social (un)acceptability

The final stages of the work were split into two parts;

(1) the analysis and considerations of key findisgsSection 4)leading to

(2) the develomnent of an approach to assess the relative risk of sociEdcepability (seeSection 5).

For this workit was recognised thahe use of evenbased metrics could contribute positively to the quality
and transparency of CAP1616 driven public engagement by enhancing informational, and by extrapolation,
procedural, fairnedsthereby supporting more socially acceptable outconw¥s.introduced metrics to

describe consequences of distributional changes of airspace de®igngeneral approach using these metrics
wasbrought into a worked example and tedwith the ERG, SRG and a few membé&the AMSSupport Fund

group.Refinements were made.

4 Please sesection 3for more details on different types of fairness.
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3 REVIEW OF RECENT KEY WORK

3.1 Introduction

This section aim® set this project within the context tifie previous FED&ork andprovidesa highlevel
summaryof that work Since the FED1 report publication, there has also aéeitional,ongoingrelevant work

from the persgctive ofsocial justiceesearch, and this is also summarigethis section.

3.2 Previous FEDfroject

TheFEDIeport® explains thenistory and need for wortin Fair and Equitable Dispersion (FEEDvas

introduced in 2015 as an aspirational objective among others, by communities affected by noise from aircraft

dza Ay 3 [ 2y R2Yy Qa&heDME aprisiOered hoiv REDZONIE Be achieved but was unable to identify a

clear definition that would enable airspace managers and aircraft operators to design solutions tasneet th
aspirational objective of FEDhe FED&tudy, commissioned by Gatwick Airport Limited, on behalf of the NMB,
wastasked with studying this challenge, whichlbaS 02 YS | ff GKS Y2NB aA3ayATAOF yi
Airspace Modernisation Strategy (AMBhe FEDBtudywascommissioned to help inform the development of

GatwiD | Q &S arspdce change proposals.

The FED®vork andreport covered the followingbjectives:

1 To descrbe current regulations, policy amliidance for the mitigation of aircraft noiser@ation to
airspace design.

I To take into account expected policy and regulation developnamdsote any gaps observed in the
policy, regulatory and process frameworks relevant to airspace design and change.

1 To dentify available and expected future technical and procedural options for the fair and equitable
distribution of arriving and departing aircraft.

1 To dentify a comprehensive suite of suitable metrics to measure and report distribution of traffic and
total noise exposure/impacts in any affected aflais covere@coustic metricshealth effecs and
Non-Acoustic Factors.

1 To cevelop potential methodologies, suitable for use in the CAP1616 process, for evaluating the
effectiveness of each of the identified traffic distribution options to deliver fair and equitable
distribution of aircraft.

1 To engage through workshop(s) with all NMB stakeholders on the points above.

5 Study on fair and equitable distribution of aircraft@atwick,Martinez et al Report from University of Salford, Manchestetarch 4th 2022
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This work provided a number of definitiqjas page 330f the FEDeport), taken from the Cambridge
dictionary, which are reproducetelow:
f Faiy ¢NBFGAYy3I a2vYS2yS Ay | gF& GKFG A& NAIKEG 2 NI N
from favouritism or selinterest or bias or deception; conforming with established standards or rules
1 FairnessThe quality of treating people equally or in a way that is right or reasonable
1 Equitable Treating everyone fairly and in the same way. Fair to all parties as dictated by reason and
conscience.
1 DispersalThe action of spreading across or moving away over a large area, or of making people or

things do this.
Thereportincluded the following sectionBplicy Regulations, Technology and Procedures, Metrics for Aviation
Noise, Evidence Review of Effects of Aircraft Noise on Health, RoleAtdimtic Factors and FED
Recommendations, and Conclusions and Further Work Progesetthe full detailsgplease refer to the FED1
report.

TheFED1 worknade a number of suggestioasd assertiongvhichhave beenrargelybuilt on in the FED2 work:

1 It caledfor adialogueto be opened with the CAA to discuss how WebTAG+ aatiealth dashboard

and NAFs analyses could additionallgdresideredn their decision making.

1 The worksummarise a number ofairspace design concep#sgth the potential to offer noise mitigation

that are drawn fromUK CAA Guidan@AP1378 It alsosummarise the findings of CAP1378 regarding

the minimum lateral distance between routes to ensure meaningful changes in aircraft noise exposure

on the ground.

1 It suggestdthat, although time averagethetrics such asdeqrare widely studied, relatively simple to
understand and are somewhat correlated to annoyance, other metrics such as NA, LAmax and
Intermittency Ratio can provide more accurate information about the number of overflights effectively
contributing to the toal aircraft noise exposurit.added that ther acoustic and psychoacoustic
metrics able to better account for shedgrm noise exposure and impacts with respite, relief or

dispersal schemes need further investigation.

1 Itindicated that here is areliance on steadgtate relationships in noise and health impact assessments

and lack of studies of airspace change, change in exposure and.r€kpite is #ack of studies of

6 Airspace Design Guidance: Noise mitigation considerations when designing PBN departure and arrival procedures, CAPA32816K CA
https://publicapps.caa.co.uk/modalapplication.aspx?appid=11&mode=detail&id=7289
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eventrelated metricssuch as Mbove or other metrics such as the intermittency ratio and overflights

There areiimitations inthe ability to quantify the effects of a change in aircraft noise on health;

1 It recommended further work to understand the capabilities of available acoustic and psychoacoustic
metrics, and to assess whether they are better able to account for-&rortnoise exposure and
impacts with respite, relief or dispersal schemes, thagné: For examplegomplementary meticsor
W2 LJG A Y I fof tRficwhieNtie Iharniul impacts of aircraft noise are reduced, while reducing the

total number of people exposed to significant aircraft noise.

1 By reviewing aomprehensive suite of suitable metriaframework based on the most appropriate

metrics carbe established for the assessment of aviation nioig&cts on communities.

1 There existsncertainty in the use dvebTAGnow renamed TAG EnvironmentalmpactAppraisal)

at small geographical scales and in terms of how health impacts influencd theQa RS OAn&d A2y Y|

the airspace change proce#isproposed that health outcomes can contribute to the evaluation of FED,

in addition to the CAP1616 requirement to use WebTAG for airspace redesign.

1 The identification by ICAO of the importancé&loftAcoustid-actors (MF$, in relation to community

aircraft noise annoyance, to be considered in aviation pafidyhe proposal that assessment of NAFs

can contribute to the evaluation of FED

1 Recommendation of the integration of specific NAFs into the CAP1616 process. The Civil Aviation
Authority (CAA) reviewed research on NAFs in CAP1588 (CAA, 2018) and recommended that:
GlidzSadazya 2y O phwazeited fishess inzir ki delated Secisishglld be

included in future surveys [of communities], given the importance of these aspects to the annoyance
NBalLlyaSéo

1 Recommendation to carrying out andapth investigation of the human response to noise exposure

for newly overflown.

1 Recommendition forastakeholder consultatioto assess the NAFs and soundscape requirements/

preferences of those affected by Gatwick Airport operations and the airspace change process (ACP).

1 Reduce the adverse impacts from noise amttease the beneficial impaaif good quality sound

environments (experienced in relation to the airport and ACP process) be agreed with stakeholders

7 https://assets.publishing.service.gov.uk/media/66434490ae748c43d3793a8uiden3-environmentalimpactappraisal.pdf
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TheFED1 work recommended a conceptual framework, taking account of acoustic, psychoacouatioustc

and health factors to: (i) aid the development of a FED consultation-peation) process with the wider

communities around Gatwick Airport; andtfig development of an agreed definition of FEBIs is reproduced

in Figure 3.4
FAIR AND EQUITABLE DISTRIBUTION FRAMEWORK
| Stage 1 STAKEHOLDER CONSULTATION F
Non-acoustic Factor Non-acoustic Factor Non-acoustic Factor
Personal (Person based, e.g.,): Tangible (Location/context based, e.g.,): Psychosocial (Community based, e.g.,):
. Noise sensitivity = Tranquillity (outdoor space)/Access to quiet (indoor space) . d fairness (| dual &
. Coping capacity . Sharing benefits of technological improvements . Perceived community benefit/disbenefit
. Perceived control - Visual modifiers - Attitude towards noise source/maker
Perceived fear - Physical /Mitigati Performance - effective
Perceived respite specifications/Adaptive monitoring
- Uses of the airport (not i )
REVIEW DESIGN PRINCIPLES w/STAKEHOLDERS
Stage 2 Acoustic Metrics Health Metrics Operational Metrics
Consult and Determine Metrics w/ Stakeholders
Airspace Change: Options/Feasibility/Consultation
Stage 3 Performance Indicators, Incentives & Objectives
Limits and Requirements / Targets / Monitoring / Reporting / Enforcement /Review
Consult w/ Stakeholders
q Stage 4 5-year Noise Action Planning Process R

Figure3.1: FED1 Conceptual Framework Model

The proceswasdescribed as:

A 6Stage 1 of the framework sets out the three dimensions of NAFs: Personal, Tangisjelaosbcial and proposes a

A

stakeholder consultation to determine the relevant NAFs for agreeing a definition of FED. The guidelines for how to
conduct an assessment of the NAFs are set out in the ISO soundscape standard series (ISO, 2014; 2018; 2019 and
footnote 49).

During Stage 2, based on the NAFs derived from the Stage 1 data collection and analysis, the selection of acoustic
(including psychoacoustic and technology) options, health, and operational metrics are consulted and determined with
stakeholders based ondlability of the metrics to fit the design principles reviewed in Stage 1.

Stage 3 consists of agreeing the Performance Indicators, Incentives and Objectives for the agreed suite of parameters
and how these will be monitored, reported, enforced and reviewed. Once again, it is crucial that this stage is reviewed

in consultation/cecreation with stakeholders.

{4138 n tAyla GKS IINBSR adzAdS 2F YSGNROa o6{GFr3AS HO |y

process agreed in consultation/o@ation with stakeholdets &

Key to this approach is tmnsiderin consultatiorwith stakeholderswhatthe key features are for delivering

fair and equitablalistributions This requiresvorking towards defining FEBomRS @St 2 LJAy 3 a2YS WR!

LINR y Ok dlgb @quigerihging together objectivacoustiametrics with health andperational metrics

8taken from FED1 report Figurel7 Conceptual framework of the general stages required for operationalising the development of an agreed
definition of Fair and Equitable Distribution, adapted from (Fenech et al. 2021; Lavia et al. 2021; Riedel ef)nl©pag2ih, Clark and Torija.)
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and how these relate to these key featufesairspace option analysis and comparisdntien requiresa
number ofparameters against which to evaluaterformance(in consultation with stakeholderapdcriteria for
successThe final stage is ftacorporate the agreed metrics apérformance parametetinto the noise

management planagain in consultation with stakeholders.

TheFED1 recommendatiomscluded the need foa stakeholder consultation to assess the NAFs and

soundscape requirements/preferences of those affected by Gatwick Airport operations and the airspace change
process (ACP).recommencbdthat the outcomeof thisbe used to review the ACP design principles with
stakeholders and inform the development of an agreed definition of FEBEDMstudythen recommened

that the outcome be used to develop a methodological framework, to operatioRr&BEinally, as a next step

the FED1 workecommenekd that adetailed method for implementing the conceptual framewoek

developed. ltvasproposed that the resulting operational method would be based onAwveddl aviation

scenarios and supported by the technical feasibility of any recommendations.

Conclusions

The FED 1 wogrovidedan excellentfoundation for this new work. lihcludeda comprehensive review of
policy,metrics, health effectsnon-acousticfactors and operational optionst highlighed gaps in knowledge
provided a conceptual frameworto aid the development of a FED consultation (eci@ation) process with the

wider communities around Gatwick Airpdttalsomade recommendations for the way ahead.

Building orthe FED1 work and itecommendationsthis FED2 work hascludeda majorfocus onfeedback

from all stakeholdes, withemphasis on communityriswork includesn-depth qualitative assessmextb

define the

performance features and their metrics that influence perception ®@ttnceptsit looks towards the need to
better communicate andnderstand how airspace design options influence those featliratso explorsthe
options foradopting the most appropriate and understandable mefaceffective consultationincluding
complementary/supplementamyetrics. The work also explores how to show the impacts on newly overflown
populations, The workbuilds onthe ideas behind thEEDXonceptual frameworko develop aest practice

methodological framework faninimisingsocial unacceptability

3.3 EUFRundedSocial Justice Researttork - Germany

Concurrent with the FED1 work was anftitdled project ANIM#that soughtto develop new methodologies,
approaches and tools to manage and mitigateimpactof aviation noise on human heakindinform more

sophisticatedand effective noise management strategielsis work addressed issuetatingto the nature of

9 https://anima_-project.eu/
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the human response to noise, the role of rairoustic factors in modifying that response and the importance of
decisionmaking processan determining the acceptability of noise management outcor@pscifically, it

called for aviation authorities fo LILINGS O A dorinSunitii éhgajemsht has to be understood as a possibility
for residents to not only have a voice, liove all, to take part in the decisioraking process. Their voice has
to count rather than be onlgonsultativé®’. Such engagemertherefore, has to be meaningful (relevant to
issues valued by communities) and impactful (ablat@genuire influenceover outcomes) and examples of

this were investigatedissessedind delivered as part d¢iie wide-reachingreseach project.

One example ithe work publishedy Hauptvogel et ah July 2021wvhich looked at aircraft noise distribution as

a fairness dilematd®. It offered an additionaperspectiveon the topic of Fairness, Equity and Social
Unacceptability of aircraft nois€he paper analged the fairness dilemma of aircraft noise distribution from the
perspective of social justice researicientified ways of dealing with unfair distribution of noise and pradide
recommendations on how to implement fairness considerations in concrete interventions to reduce annoyance
from aircraft noiseThekeyconceptsand recommendationsom that paperare summarisetielow, together

with some comments in relation fanning for our FED2 work.

What isSocial Injusticand Social Excharge

The papeexplaired that evaluation of a sound as noise is highly subjective and depends on a variety of non
acoustic factors, such as attitudes, expectations, and situational and personal fRBsyarisological models of
noise reactions suggest that the stress reactiong liee degree of annoyance, also depends on the possibility
to cope with and control the stressasnderlying these neacoustic factors isocial (in)justice or (un)fairness
(the two termswere used interchangeably throughout the mantigt). This construct has been extensively
examined in th@rgangationaland justice context with regard to the acceptance of outcomes of social

exchangelnfact, social (in)justice is seen as equivalent to (un)fairness.

Social injusticevas described in the paper aghen actions are taken that infringe upon a group's rights,
marginalée their opportunities,or treat them unfairly.tloccurs when an individual or group treats another
individual or group within a society unfairly, resulting in disadvantages to that individual orSpoiap.
exchange theory proposes that social behaviour is the result of an exchange process. The purpose of this
exchange is to maximize benefits and minimize cbkist relationships are made of a certain amount of

giveandtake, but this does not mean that they are always equal. Social exchange suggests that it is the valuing

%O Heyes{;.,HauptvogelD.,Benz,S.SchreckenbergD.,Hooper,P.D.andAalmoesR.(2022)llJ 9 vy 3 lcathimyhiesin the hard questfor

O 2 y a S i Beglgkiént .,Covrig A.and Maximova,A. (Eds)AviationNoiselmpactManagement Springer https://doi.org/10.1007/9783-030-

911942 9

11 Aircraft Noise Distribution as a Fairness DilemmaReview of Aircraft Noise through the Lens of Social Justice Research, Dominik Hauptvogel,
Susanne Bartels, Dirk Schreckenberg and Tobias Rothmund. Int. J. Environ. Res. Public Health 2021, 18, 7399.
https://doi.org/10.3390/ijerph18147399This research was kindly supported by a grant of the Seventh Framework Programmeg wfapean
Commission) within the scope of the project COSMA and by a grant of the programme Horizon 2020 of the European Comhirstienseitpe

of the project ANIMA.
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of the benefits and costs of each relationship that determine whether or not we choose to continue a social

associationSocial exchange theory suggests that we essentially take the benefits of a relationship and subtract

the costs in order to determin@ow much it is worth.

How can aircraft noise exposure be related to social (in)justice and social exchange concepts?

Thepaper explaiad that the noise from aircraft catherefore, be seen as a constant reminder of unfair

treatment. The uneven spread of noise in proximity to an airport area can be seen as a fairness dilemma: the

noise has to be shouldered by one group, and the potential advantages of the airport are shared by others.

Therefore, the ratio between the benefits and dleeks of the nearby airport varies considerably between

residentslmportantly, residents perceive having little control over the decision of how the burden of noise is

distributed. The fairness dilemma of aircraft noise exposure can be viewed usingdhelqgical perspective

of social justice research.

What are the types of Fairnéss

I I dzLJ( @ 2 36cfal juStide réséakidistinguisheetween three different forms of fairnesdistributional,

procedural, and informational/interactional.

What is distributional fairness?

Using the papethe concepts are summarised as:

Aircraft noise annoyance can result from a social conflict over
distributional fairness but

What is a fair distribution? (or more or less fair)

Dependent on some key principles

Equity/contribution rule

The aircraft noise is
distributed in a way that
the ratio between the
disadvantages

(i.e., the burden of the
noise exposure) and the
benefits of the nearby
airport are equal
between all residents.

According to equity theory, distributive
faimess or equity is experienced when
the costi benefit ratios between

individuals are perceived as equivalent.

Relative deprivation theory posits that
anger and rumination are triggered
when individuals perceive themselves
to be deprived relative to what they
expect to deserve or relative to what
significant others receive

Equality Rule

Noise should be
distributed equally over
as many residents as
possible, regardless of
the composition of
residents and other
environmental strains.

The equality rule suggests that any
costs or benefits should be
distributed equally among all those
people that are eligible.

Needs Rule

Residents with special
needs (e.g., children, sick
or elderly) should be
protected from

the noise as much as
possible.

The needs rule takes into
consideration the vulnerability of
individuals. It suggests that
vulnerable people (such as children,
sick or old people) should be less
exposed to costs or burdens and
benefit more easily than healthy
adults

Utilitarianism Approach

Noise should be
distributed in such a way
that the highest number
of residents will

be protected from noise,
even if some residents
will experience very high
levels of noise.

Bentham utilitarianism approach
suggests that according to which
costs or benefits should be
distributed in such a way that the
greatest possible overall benefit
would be generated

It was statedhat individuals differ in their fairness evaluations not only because they rely on different fairness principles

but also because they differ in their general sensitivity to perceiving and experiencing unfairness. Unfortunately, no answer

can be given gtresent to the question of which of the principles of distribution of aircraft mrEsentedshould be

implemented to achieve the fairest perception of aircraft noise.
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The FEDXtudybuilds on this workind posits that the perception of fairness niya relative terng that is,more or less

(unyair.

In addition, fiis recogised thatin distributional fairnessthere are two sides of the scale:

Increase
COST BENEFIT :
benefits
Shares of
.u:.pihn
« Noise | *m‘n
free times i jpricing on
e pq:‘llou:l:n Job ¢ tickets
b o opportunities
compen- Easy access
sation Decrease in to travel
property
Disturbed value
sleep

Reduce costs

Figure 32: Figurel fromHauptvogel? lllustration of balancing the individual cadienefit ratio

The papestated furtherthat research on distributional fairness consequently suggests two different strategies

for interventions taminimise perceived unfairness in the distribution of airport noise

(1)implement the fairness principle that is most likely to be perceived ds/fairespective group of residents.
(2) compensate individuals who are disadvantaged by a specific noise distribution so that their ratio between

costs and benefits improves

Compensation optionthat were highlightedy Hauptvogel et ahcluded

1 Noise insulatiorg However, it was pointed out thahoise insulation measures at home lack efficiency
to reduceundesirablenoise effects such as annoyarm®lthat research on the effectiveness of
interventionsis needed

1 Noise free times (respite)Work continues on designing for respite

1 Gompensating for the loss of valu&inancialcompensation for the loss of value of real estate which
had been observed e.g. buying up properties -time paymentsHoweverthe effectivenesf this
option and whetheiit reduces annoyande notunderstood.

1 Increasing individual benefitSomefindingshave beenderived from a focus group study performed

around Colognéonn airport These include mviding shares of the profits from the airpdree

12 AircraftNoiseDistributionasa FairnesPilemma A Reviewof Aircraft Noisethroughthe Lensof SociallusticeResearchDominikHauptvogel,
Susanneartels,Dirk Schreckenbergnd TobiasRothmund.Int. J.Environ.ResPublicHealth2021,18, 7399.
https://doi.org/10.3390/ijerph18147399Thisresearchwaskindly supportedby a grantof the SeventhFrameworkProgrammeof the European
Commissionyvithin the scopeof the project COSMAandby a grantof the programmeHorizon20200f the EuropeanCommissiowithin the scope
of the project ANIMA.
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parking atirports;reduced pricing on flight tickelit the effectivenesf such interventions isot

known.

What isproceduraFairness?

The paperexplaired that thisrelates todecision and process contr&ltocess contras associatedith an

individual haingthe chance to express his or her perspectivesmaodideinput beforea decision isnade.

Decision control, in contrast, refers to the actual amount of influence the individual has on the dwaeisiog
processThe papegoes on texplain thait is becomindncreasingly clear that people are not only concerned
with the outcomes of a decision, but, more importantly, with thecpoures that lead to the decisidh.

explairsthat researcthassuggestdthat procedure is perceived as fairer when the individual has some amount
of control in the decisiomaking proces$rocedural fairness is important for people because it conveys
AYVF2NXIGA2Y Fo62dzi 2ySQa aidliddza Ay GKS aANRdzLJd . SAy3
implies that one is a valued member of a group and thus enhances the feelingnofihg and selésteem
Furthermore it suggests that perceived procedural fairness is used as an indicator of trustworthiness when
peopk want to reduce the uncertainty of not knowing if an individual or a party can be trusted. The paper then
addresses how procedurfairnesscan be achieve(summarised beloyasthe themes presentedere

consideed during theFED2 work

Representativeness

Representativeness: During all phases of
decision-making procedures (e.g., the

opening of a new runway), the concerns and

opinions of all affected citizen should be
represented. This could, for example, be
carried out via an open hearing or by having
representatives for each party. This picks up
the idea of qiving residents a “voice”.

Accuracy

Accuracy rule: The allocative process is based

on sufficient, correct, and appropriate

information. In this case, e.g., noise insulation

schemes should be based on the most
recent scientific data about the impact of
noise on health.

Consistency

Consistency rule: Procedures are consistent
across residents. In other words, the criteria
for when and how an airport pays for noise
insulation or compensation

measures are transparent and applied
coherently for every resident; nobody is given
an advantage or disadvantage.

Correctability

Correctability rule: Opportunities exist to alter
or reverse an inaccurate decision at

various stages of a process. Accordingly, all
parties involved in this process have the
chance to appeal or challenge a decision. This
should imply that, e.g., night flight
permissions should be revoked if new insights
on the effect of nocturnal noise and
noise-induced sleep disturbance on health
outcomes are obtained. If decisions are

made that affect the citizens concerned, they
should be reconsidered and adapted
accordingly in light of newer knowledge.

Bias Suppression

Bias suppression rule: Decisions by the
airport or airport stakeholders should not

be taken solely for self-interest and economic
reasons, although the operation of an

airport is initially exclusively economic in
nature. For example, noise thresholds

and thus decisions to ban night flights or
certain loud aircrafts should be based on
scientific knowledge of health effects. To
prevent decisions based on self-interest,
neutral bodies such as ombudsmen should be
involved.

Ethicality

Ethicality rule: Processes that lead to a certain
noise distribution should generally

be in line with fundamental ethical and moral
standards. In concrete terms, this

means that decisions on noise distribution
should be approved by, for example, an
ethics committee. An ethics committee could
surveil whether sub-populations are

treated equally or whether the noise
distribution is associated, for instance, with
the socio-economic status of the residents of
noise-exposed areas. Moreover, it can
decide, for example, to appeal against the
night flights at an airport if the recent
research on the effects of noise at night
reveals that lasting damage can be caused to
the affected inhabitants.

Hauptvogel et alvent on to think through how tle approachthey describedanight beincorporated into aircraft

noise managemenkey commentsncludedwere:
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Thus, when decisions are being taken

regarding airport expansion plans, procedure

and operation etc , it is important to create a

framework that makes use of fairness-

psychological findings, enhancing the

probability of these being perceived as a However, it has to be stated clearly that this

just course of action. As it could be shown,a  does not mean that the distribution of

fair procedure offers the possibility of dealing  noise over the population has no influence on

with the necessarily unfair distribution of the perception of fairness, but the

aircraft noise. framework conditions leading to this
certain distribution could be created in
such a way that it essentially influences
subjective fairness assessments.

Measures such as providing an opportunity
for residents to give feedback and express
their views which meet the crucial criteria of
procedural fairness have been recommended.
However, the degree to which airports carry
out such participatory communication is
limited, and evaluations of the benefit of such
measures almost never happen.

In relation tothe FED2 work, this highlightse importanceof a framework based on principles for a fair process
andunderlines theneed toconsider whats to beachievel and howthis may bedeliveied effectively. Once

again it stresseghe need foreffective community engagemett be included in the framework.

What is Informational and interpersonal fairness?
The workproposal these concepts as:

dnterpersonal fairnedecuses on the degree to which people are treated with politeness, dignity, and

respect by the decisianaking partyInformational fairnesdescribes the quality of the explanations

given to the affected people that justify the reason for the application of a certain detiinmg

procedure or the distribution of the outcome in a certainéway

In other words Hauptvogel et aluggestdthat i K S I kdwdnd@niatigrianagement should not only

provide engagement opportunities for residents but also communicate in a way that is perceived as fair.

The papeexaminal how to create afair interaction between thairport andits residens. It suggested thathe
criterionof informational fairness based aroundl) truthfulnesswith communication from the airpotteing
madein an honest and candid wagnd (2)ystificationwith decisions regarding noise exposbengperceived
as fairerwhenan adequate justification or reasoningisvided. In additionwhen decisions are made about
aircraft noise, the final outcome is seterbefairer if information about the process is given in advaatwer
than if it is given after the outcome has been determin€he citeria of interpersonal fairnesse basedn (1)

respect with residents encouraged to actively participate in the decisiaking procesand the airport
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emphasimngthe relevance of each reside@t O 2 y andXistermiitdittey feelings and perceptionand (2)

propriety, with prejudicial and improper comments avoided

How is this implemented?

The papebroughtthe approach tdhe distribution of aircraft noise from the perspective of fairness research
togetherbyrecognisngthat as the accessibility of airports is generally not only necessary but even desirable,
noise has to be distributed over a certain airport region which will ultimately put more strain on some residents
compared to others. By taking different perspectives enpsychology of fairness into consideration,

Hauptvogel et ahrgue that an overall unfair event, such as the ithistion of noise, can still be perceived as

more or less unfaifThe paper enetl with concrete recommendations on how perceived fairness in the
distribution of aircraft noise can be increasmsedon fairness category, fairness aspect, application options

and feasibility assessmenlisconcludel that future research is needed to systematically evaluate the

effectiveness of such fairness interventions.

These ideabave beerused toinform our thinking and preparation for our FED2 wévkollow up paper

presented at ICBEN conferenc@23® also contributed to our thinkind-hispaperintroduceda validated

instrument to assess a broad range of fairness aspects in sutreysircraft Noise related Fairness Inventory
(fAIRIN), a multifaceted psychometric instrumebased orthreeitems,aimedto assess the fairness of aircraft
noise and airport management from the perspective of the four fadfetstributive, procedural, informational

and interpersonal fairnes¥he goalvasto establish a foundation for addressing concerns, improving
relationships, and creating a fairer and more trusting relationship between airport operators and residents in the
long term.It was als@suggested thatite fAIRINn wuld provide essential support for implementing interventions

in airport management. By identifying which aspects of fairness are perceived positively or negatively, targeted
and efficient interventions can be planned to increase perceived fairness anddigfitiarly relationships.
Thepaper als@xplaired that fAIRIn couldoffer a low-cost and quicko-implement tool for evaluating

implemented interventions, whicloald help close the current gap in airpesttivitie<evaluation. Thauthors
suggested thiaearly integration of fairnesseened crucial tominimising negative consequences for residents

whenever noise scenarios are subject to changes.

The papereported on thedevelopment and validation procedsougha survey with 1,367 residents living
around three airports in Germarnyhe study examined the correlations between fairness facets and predictive
variablesThe results indeedonfirmed the four-factor structure of fairness arshowed high predictive validity
regarding annoyance, airport and air travel acceptaasavell as protest behavin It concluded thathe fAIR

In is a useful instrument to capture existing community perceptiotieeddirport and for the design, monitoring

13 AircraftNoiserelated Fairnessnventory¢ Developmentand Validationof a Psychometri¢nstrumentDominikHauptvogelTobiasRothmund,
Dirk SchreckenbergsusanndBartels,|CBEN(023, Belgrade

FED2 FINAL REPORT 5998 001_7.0 August2024
Exploring the Concept of Fair and Equit@ilgribution to Minimise Social Unacceptability of Airspace Design OjptoaliReport

Page30of 145



X

and evaluation of measures aimed at building a better neighbourly relationship between the airport and local

residents.

Although acopy offAIRIn was not available for reviewniightassist irthe evolution othe FEDDest practice

framework approachand/or later testing before and after amtervention.

FED2 FINAL REPORT 5998 001_7.0 August2024
Exploring the Concept of Fair and Equit@ilgribution to Minimise Social Unacceptability of Airspace Design OjptoaliReport
Page31of 145



4 KEY WORK OUTCOMES

4.1 Introduction

The original FEDstudy highlighted the vital importance of engaging directly with noise affected communities to
better understand those aspects of an airport operational environment and noise exposure consequences that
influence perceptions of fairness and equity in tigribution of aircraft noise exposure and impduatthis

respect the initial FEDwork corroborated the conclusions of the EU funded ANIMA ¥tudhych advocated for

more transparent and comprehensive engagement over noise management interventions, recognising that th
can¥ncourage feelimg2 ¥ O2 y G NBf = ( NHm@2 ¥ WoRy Ay ARSINAWG & RIAAEIS y A v 3
developing empathy for them, and building management strategies that are sensitive to their wants and

ySSRaQ

Tobuild systematically on these previous studied those described in Sectiortl3e research team sought

and received guidance from the ERG and SFG astmostappropriateapproaches and methodsr engaging

with communities through which the idea to use a virtual airport setting to facilitate discussion over different
lateral distribution patternemerged and was developed. This approach was then tested in a series pf CFWs
which were particularly helpful imnderstanding issues of most concern (e.g. degree of change and conflict with
the expectations ofesidents irareas overflowniind also helpeihrefiningl Wt A YA GSRQ &KIF NA Yy Ik F
involving distribution of aircraft withiexistingareas of concentration/NRBRThrough theedevelopment stages

a sophisticated approach to the use of focus grauas developed, intendetd explore potential changes as a
result of airspace modernisation and how thegre perceived by residents living near an airport but
experiencing a wide range of noise exposure due to their relative proximity to routes and the airport @self. Th
virtual airporthelpedto remove as much seiliterest as possible from the discussia@scouragingesponses

to the consequences of different airiranovement distributions for surrounding communities as a whole.

At each focus groygommunity representatives were introduced to the virtual airport, covering arrival and

departure routes and operational modes, before focusing on one westerly departure route turning to the north

and splitting to the eassée Figurd. 10 ® ¢ KS f F GG SNJ g1 & dzaSR G2 Af f dza G NI G S
majority of operations (98%) fall within a normal distribution around the route centreline extén8img either

side to the edge of the noise preferential route (NPR), this was taken as analogous to other operational

situations (e.g. arrivals) where navigational norms result in the concentration of aircraft movements in similar

sized areas. Thus, itieped that the comments and opinions relate more generally to the distribution of aircraft

movements, whether departing or arriving.

14 Seethe ANIMAMethodologyHY PERLINKttps://anima-project.eu/noiseplatform/animamethodologyhttps://anima-project.eu/noise
platform/animamethodology

15HeyesG.A. Hooper,P.D, Rajé F.and Sheppard,).(2021)Thecasefor a designled, enduserfocusedairport noisemanagemenprocess,
TransportResearctPartD, 95, p. 14.(102847) https://doi.org/10.1016/j.trd.2021.102847
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Once the baseline had been described 4 different aircraft distribution concepts were presented to the FGs:

1 Replication of theonventionaloute ¢ this was used as a starting poinarnessing th@otential of
performancebased navigation through airspace modernisation to ensure that aircraft fly the prescribed
centreline more accurately and consistentsulting in a much narrower band of distribution for the vast

majority of movements within 0.5km each side of the route centreline

2 Limited dispersal of movements within the NPfere two sukroutes were created 750m to each side of
the original route centreline and movements shared equally between them (assuming a normal distribution
of flights across an area extending 0.5km each side of all routes). This spreading ofiambefs resulted
in an increase in overflights around the new-snilites and a corresponding reduction in flights on the

original route centreline compared to both the baseline and Concept 1 scenarios

3 Wider dispersal within the NPR with noise consequences h&yhiglConcept extends dispersal to two
further subroutes 750m beyond those described in Option 2. Thus, movements are distributed evenly
across 5 routes in total each accounting for one fifth of the original traffic normally distributed across 1km
(0.5kmeach side of each route). This has the effect of pushing the concentration of the movements further
away from the original route centreline with some overflights now beyond the NPR butGagitkim of it.
Consequently, there are noise exposure benefits for locations near the original route centreline as
movements are spread outwards, with commensurate increases in noise events towards the outside edges

of the NPR and beyond.

4 Extensive sharing via a new rogtbere a new route is located away from the original centreline and NPR
to take a third of the traffic from the original route and create significant noise befwefiteose under the

original route whilst newly exposing an area previously not overflown.

Modelling of the original suite of aircraft movements in these different lateral distributions resulted in the
production of kgand N65 outputs to highlight the noise consequences for different locations relative to the
baseline case. The primary intention of the focus groups was to reveal opinion on one of the fairness
characteristics described in social justice resé&rmhmely distributional fairness. However, given the use of
supplementary noise metrics to illustrate the changing patterns of noise on the ground and that conversations
extended to issues relating to how decisions are made as well as the data on whale tinegle; thdocus

groups findings relate also to other dimensions of social justice, those of procedural and informational fairness

introduced in Section 3.3

Conversations with participants in the 13 focus groups revealed the following opinions about the fairness (or

otherwise) of the baseline associated with each of the concept scenarios described above

16 SeeSection3 for further details
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4.2 Concept comparisons

4.2.1 Baseline vs Concept 1

More precise and consistent navigation of the orighoailventionaloute was described to participants using

the illustration in Figurd.1

NPR L NPR CL NPR R {

+/-500m
1

Figure4.1c5 SLIAAOGAY3 | yFNNRBgAYI 2F GKS WO2NNAR2ND 2°

Before going on to describe the potential consequences for noise on the gopimdn was expressed in FGs
regarding the fairness of this chan@kisnearly universally was met with concern for those residents located
near the route centreline where it was recognised that the currently most noise exposed would be even further

burdened, with comments (all in italics) such as:

not good for people in the middle

looks problematic for those under the centreline

AGQa y2iG FFEANI G2 0d2NRSYy GK2&aS LIS2LX S Y2NB

not fair if economic benefit is elsewhere

““““ AGAEE INRY
AT @82dz2OQNB dzy RSNJ G KS mM]lY tAyS &2dz20NB 0dzaA3ISNBR

those currently with a bigger burden get more

totally cruel

sounds like purgatory
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Further concerns were expressed that such an increase in noise exposure for the already most affected might tip

people over the edge from just tolerable to intolerable, with particular points made regarding:

1 health effects and social impacts
1 might tip people over the edge
1 concentration could tip the balance
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1 how safe is this?

When shown the noise on the ground implications illustrated by changes in the number of events over 65dB
Lmax (see Figu#e2; note changes ined-so marginal as not to be discernible in a change graphic), practically all
participants felt that this confirmed their original impressions as to the impacts arising from the change in

aircraft movement distribution.

1 N65 is useful in understanding the consequences of this choice

Baseline Concept 1 Difference
® & o o o * o o L ]
M cj,«h‘ﬁ,«e‘fﬁ"@ f=‘°";~°'ie~°’ia~°'@@*ﬂe

< )

Figured4.2: N65 data for Concept 1

In response to the change in N65 events, only a few participants acrossalkR@sgledged the potential
benefits from concentration to residents located at the edges of the NPR, more comments were made about the

benefits to be derived from some sharing of the noise burden:

on strictly utilitarian terms it makes sensespoead [aircraft] across a wider area
us at the side are happy to take noise for those at the middle

the load should be spread across as many people as possible

surely spreading makes it more bearable for everyone?

Please spread the logdot focus the load

Fairer to share

=A =4 =4 4 -4 4

In contrast, some pointed to the potential benefittoihcentraton especially where this could be located over

areas of low population density:

1 spread the load around villages
1 if over less people less will be affected
91 if you are already burdened why not carry on

Wherever the benefits and disbenefits fphirticipants pointed to a role for compensation to help mitigate any

loss in amenity:

FED2 FINAL REPORT 5998 001_7.0 August2024
Exploring the Concept of Fair and Equit@ilgribution to Minimise Social Unacceptability of Airspace Design OjptoaliReport

Page35of 145



X

what could you do for compensation?
we need information about compensation options
give me aroption for compensation

f &82dz OFyQid YIS G4KSas$s

= =4 =

OKIy3Sa gAldK2dzi GFEt1Ay3a | 02
K FGA2y O2dzZ R y2i

lf 0K2dzZa3K a2YS 0O02YYSydSR i a
f ® FYyR GKIFG Ayadz |

O2YLISyal A2y 2dzad ol yi

h@SNItfs gKAfad FOly26fSRIAYI GKFG |y &isnBtSiOpasA 2yK SNB |
weight of expressed opinion was tleadposing those already most affected to more noise events was
unreasonable/unfair, exacerbating existing inequalifiegen where the concentration results in less people

being exposed. Thuspme form of spreading of the burden of aircraft movements was seen to be an
improvementover replicating existing route centrelines if that leads to increasing ewatien. In particular,

concerns were raised that increasing exposure to noise for those near the route centreline might mean that

critical health thresholds are exceeded and that the burden would become unbearable for those populations,
despite any toleance to relatively high levels of noise that may be present. Further, the perception among those
residents living near existing areas of movement concentration around Gatwick Airport was that whilst they may
have been aware and accepting of some aircraifie) this has become worse over time with increasing air

traffic and as suchconcentration would make things even worse.

4.2.2 Baseline vs Concept 2
In this Conceptwo subroutes were introduced each side of the original route centreline to provide for some

sharing of aircraft movements, as illustrated in Figuge

Note: the darker areas
on these routes reflect
the area of overlap of
each of the sub-
routes, rather than
indicating a centreline

1.5km |

! 1.5km
750m

750m

Figured.3 ¢ Limited lateral distribution using two subutes
Themajority of responses to this concept were positidicating that this degree of sharing removed some of

the burden on the most noise affected and avoided the negative consequences of the concentration associated

with Concept 1. This is reflected in the comments reproduced below:
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sharing out more evenly would be fairer

looks fairer

it looks good on paper

g K2 R2Say Qicshdild shgie thétblirdes a K

yesc generally considered fairer

this option is probably a bit fairer

heat out of the middle bit

if you affect more [people] at a lower rate thiprisferable than letting the centre reach piéspoint

=A =4 =4 4 -4 -4 - -4

However, when reflecting on the disruption that may be caused by the changes in noise exposure as illustrated

by the N65 data presented (see Figdi4), someparticipants raised concerns about the impact of sharing.

Baseline Concept 2 Difference

. . e @ o
SRR @«9 &
© /

°

Figure4.4: N65 data for Concept 2

there may be a lot more people in the red

not fairer for those in the overlap [of route distributions]

why burden new people

people in the centre are used to noise (this comegendered quite a bit of disagreement)

LOR 06S ljdzAGS Fyy28SR Fo2dzi KFE@Ay3a | o0A0 Y2NB y2A
harder for more people

=A =4 =4 4 -4

Given these concerns was hardly surprising that many participants recognised that theesimple answer

to the distributional question:

depends where you live whether its fairer

@2dz OFLyQi LX SIrasS S@SNeBR2YyS

it comes down to where you live

AGQa Ittt loz2dzi YIFylF3aay3a SELW
LQR aF& AdQa Y2NB O02YLX AOl

=A =4 =4 4 =4

SOGFGAZYXD (K2&S 2y
i8R

In the light of this range of views a numbéparticipantcommented on theneed for more informatiomo

inform decisioAamaking:

1 need a percentage difference compared to now, to decide

FED2 FINAL REPORT 5998 001_7.0 August2024
Exploring the Concept of Fair and Equit@ilgribution to Minimise Social Unacceptability of Airspace Design OjptoaliReport
Page37 of 145



background noise levels

other solutions such as decrease noise emissions at source

[impact] depends on activity in area

wdzNJ f | NBSFa R2y Qi KIF @S oF O]l 3aNRdzyR y2Aas
Depends on the purpose/use of land underneathvironment/wildlife

Carbon impact and pollution risk

Need to treat schools and vulnerable people differently

l AAG2NRAO FINBlFra ¢6A0GK DNIXRS L FyR LL fAadas

=A =4 =4 -4 4 -4 -4 - -4

And with respect to theperation of the routes:

How long would each be operational

| 26 R2 @&2dz 2LISNI 4GS (GKSasS G4KNBS NedziSax y
We need to know in advance when we will be overflown

Put time periods on these routes would be better

= =4 =4 4

Some of these comments touched on the value, or otherwise, of respite:

LT GKSNBQa NBaLAGS:T dKFGQa 3I22R
The idea of a schedule/plan is generally more attractive

Put time periods on these routes would be better

Respite is better than nothing

How does respite affect how much traffic we get at other times?

How long would eadnespite period] be operation?

=A =4 =4 4 -4

X

LOR 068 l[dAGS Fyy2eSR I KFE@Ay3 | oAl Y2NB y2ras

R 0dzAf RA

dzY o SNJ K2

The crux of thehallengen balancing the distribution of adverse and beneficial consequences of concentration

versus sharing was summarised by one participant:

1 Isitfairer to fly over more people but with less noise overall or less people with more noise?

And put more succinctly by another:

1 LGOQ& | 62dzi ALINBFRAY3I 2NJ GF1Ay3 GKS LI AY

Whatever the position on the merits of sharing the burden of noise expdhere was consensus on theed

to include the question dfiture traffic growthin the consideration of the consequences of changes in

movement distribution:

gKFEGIQa KIFLIWSYAYy3I Fo62dzi o0az2fdziS ydzyoSNA
fairer as long as overall numbers stay constant

this option seems better but depends on future [growth]

AT KIFE@Ay3a RA&AOdzaAaA2Yya o02dzi RAAGNROdzGIAZ2Y
numbers/growth/repercussions of night flights

91 for the whole picture you need numbers and distribution

=A =4 =4 =

2PSNI GAY

s OFyQi
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1 more routes, more planes
T AFT GKSNBQa RAAGNRAOdziA2Yy X &2dz OFyQil KI @S GKIFG O2y
future

These observations appeared to be in part driven égnaern over change more generally and the absence of

effective consultation and participatimver what was seen to be unfettered growth:

people are used to whatthey knqR 2 y Qi OKI y3IS GKAy3a

LQ@®S FStd GKS AYLI OG 2F INRBGGK

need to discuss future growth and airport priorities

S oyl fSaa y2rasSo [SiQa 06S NBIfAAGAO Fo2dzi GKA
making decisions at Whitehall? No.

1 are our views being listened to? The person making decisions is not impacted

= =4 =4 =4

Addressing these concerns would appear to demand a more transparent and comprehensive approach to public
engagement over airspace change in which the distributiomcofasesanddecreases in noise evenss

identified, and communities are consulted on the impact of potential future changes to air traffic. Responses to
the value of N65 data in capturing the spatial extent and direction of change sueugritase metrics may

contribute positively to honest and open dialogue.

Overall, Concept 2 involvisgme limited sharing over areas already overflown is generally perceived to be
fairerthan Concept 1 (concentration) and is recognised as alleviating the noise burden of the most affected
currently. Nevertheless, there appear to be some modifiers to this position including consideration of the
number of people (as well as areas) affected the nature of the areas being overflown (e.g. rural vs urban
distinction). Furthermore, when considering any distributional changes resulting from specifin&€Pgeds

to be transparency over the consequences of future growth on the geograpktieat and severity of noise

impacts.

4.2.3 Baseline vs Concept 3

In this Conceptwo further subroutes were introduced each side of the gulites described in Concept 2.
Thus, the air traffic is shared over 5 routes in total covering an area of distribution that extends 0.5km each side

of the NPR (or existing overflight corridog jlaustrated in Figuré.5.
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Note: the darker areas on
these routes reflect the area

of overlap of each of the sub-
routes, rather than indicating
a centreline

~=,

g

Figured.5 ¢ Extende lateral distribution using a total of 5 subutes

Concept 3 represents more extensive sharing than Concelpi&ver, again many participants regarded this
scenario positivelgcknowledging that more sharing would further relieve noise exposure on those originally

most exposed whilst sharing the burden over a wider area and potentially more people:

This feels better

This is a better compromise [than Concept 2]
Thisspreads the load better

Kind of fair

Fairer¢ more sharing

Any dilution is better

This is the best option for me

This irritates more, but less intensefgairer

=A =4 =4 4 -4 A -4 A

The last comment hints gbncerns over the increasing scale of both positive and negative inyedogsfelt

over a wider area as illustrated the change in N65 distribution (see Bigure
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Baseline Concept 3 Difference
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Figured.6: N65 data for Concept 3

These concerns were evidenced in a number of comments that either disliked this option or foresaw problems

arising were it to be implemented:

WorsecA 1 Qa4  06A3IISNI OKIFy3IS &2 Y2NB LIS2LX S gAatf y2i
It would be hard to sell this idea to people on the outskirts

52SayQi f221 o0SGGSNI I yR (K &jusbpyighingNie grab@enf fikhér A Y LI O
For some people this is a big change and they would notice

Some kicking off would happen as a result of this option

Noise over new areanot fair

Result in more protest

Could be more noise on rural areas not used to it

=A =4 =4 4 -4 A -4 -4

It is clear from these comments thparticipants were wrestling with the implications of a more significant
change in the disruption of adverse and beneficial impandsvhether this represented a fairer or more

acceptable outcome:

Depends on godl@im to be less affected or less dramatically affected (balancing act)

Benefit in the middle, disbenefit on edge

Better or worse? Can see both sides

Relief to most exposed at expense of those less exposed

[ 2214 Y2NB Sljdzlf o6dzi y2G adz2NB | o62dzi FFANBNXDPD A
a2@Ay3 3JlL2f LlRada F2N LIS2LX $Qa SELISOGFGIAZY XX (GKS
expectation

=A =4 =4 4 -4 A

These comments imply that thengay be a poinat whichthe perceived benefits of sharing (fairer options) are

outweighed by concerns over the degree of chaogaflict with expectations, with a preference of minimising

change:
f ¢KSNBQa | GALIWAY3I LRAYID
1  Why bother to change it? Surely minimal change is better
1 The bigger degree of change, the more challenging the acceptance of that change will be

1 Minimal changes with alternation seems to be the general opinion here
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The point where theocially acceptability of sharing is eroded by concerns over the degree of ehange
something that could/should be explored further and may well be influenced by a range of factors, some of

which were highlighted by participants:

f Li RSLISYyRa 6KSNB G(G(KS y2rAaS8S Aaxod ¢KS O2dzyiNRBAARS
be affected

Number of houses doublgazed or the concentration of people

Some land is of greater value than others

Numbers [of aircraft] are important

LiQa AYLRNIFYyG G2 GKAY]l loz2dzi GKS ydzYoSNI 2F LIS2L
28 ySSR Y2NB AYyTF2NN¥IGA2Yy (2 RSOARS AF A0Qa T ANE
What about the distribution of people?

=A =4 =4 -4 -4 4

And with respect to the practical delivery of sharing traffic:

It depends on the schedule

Any respite would be good

53LSyRa 2y K2g YdzOK |yR 6KSy AiQa NROGIGSR
Respite attract, management of it comes [down] to negotiation with individual communities

= =4 =4 =4

Thus, it would appear theomprehensive dialogue over the relative merits of ACPs will need to be transparent

about the location oflecreasesindincreases in noise evelits y dzYo SN 2 F LIS2LX S GKA& Yl
distribution will be achieved operationally, nature of the land types (e.g. urban/rural) exposed to noise, and how
traffic may change in the futur@hese elements of informational and procedural fairness were highlighted in

the following comments:

bSSR G2 Grt1 6AGK NBIEf aO0OSyrNA2aXe /2YLI NBR (2 ¢
We need trust

Change needs to be implemented quick and easy
Timeframes for introducing this?

= =4 =4 =4

But some remain cynical about the potential of transparent engagement with communities to result in genuine
influence over airspace change:

T ¢KA& A& F GNRO1Z OFyQi RAG2NDS
L &

RAAGNAROGdzIAZ2Y F2NJ
 2KFGQa GKS FANLRZNIQa 321 f K 2

O2YYdzyAle Ay@2t @Sy
Overall, Concept 3, introducing a greater degree of sharing than Concept 2, met with a more mixed reaction

(than that to Concept 2), witthe benefits of wider spreading of the noise burden acknowledged by some, and

others highlighting that the degree of change will be more noticeable and felt across widesameasf which

may not have previously experienced much aircraft ndikas, the risk of social unacceptability appears to

increase with the degree of change, number of people potentially affactedvith the nature of the areas
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affected (affecting quieter areas with previously little noise exposure increases the risk). Consequently, effective
public engagement over specific ACPs will need to provide information on these features if communities are to
fully understand the outcomesf each proposal and make informed decisions at to their relative merits (degree

of (un)acceptability).
4.2.4 Baseline vs Concept 4

In Concept 3a new relief route is introduced to take one third of all the original traffic (see Bigirét is

assumed that aircraft will be shared across the breadth of the NPRs for all three routes along the lines of that

described in Concept 3 (i.e. 5 swlutes).

Figured.7 ¢ New relief route to take one third of all traffic over an area previously not overflown

This concept divided opinignore so than that of either Concept 2 or Concept\Bilstsomeparticipansfelt

that this more extensive sharing of air traffic was fairerst highlighted thdikely opposition to this scenario:

T 2SS +tt 0SYSFAG FNRY LI IlySa a2 AGQa FFEANBN (2 &KI
9 Fairer to spread further
1 This is preferable
1 This would increase quality of life in the noisy zones
1 You need to share noiselmnsy and rural areas
T LGQA FFIANIFYR AyS@AaarotS AT S@OSNB2yS 3ISda + LIty
1 No one should have too much of a burden
1 This would affect a load more people
1 Just going to upset a load of people who never had aircraft before
1 Not fair as people would have bought their house without knowing there was a danger of being
overflown
f ,2dzQNB FI2Ay3 G2 FFFSOG | t2G 2F LIS2LX S 6K2Q0S y
f ¢KIF{iQa NBIffte dzy Tl AN

N
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91  This will cause more aggravation than benefit
f LGQa dzyFFHANI G2 (GK2aS ¢6K2 KI @

w

YSOSN) 65SSy 20SNFft 2

It would appear that theegree of change feature again influenced the perception of participattsome
even acknowledging that whilst theoretically faifewould be less socially acceptable:
1 Concept 3 is more equitable but would displease many more people

1 What about the expectations of the newly overflown?
1 It depends on how extensive the change is

The scale of change was evident in the N65 illustration, and in this concept only, also resulted in observable

changes indg.

Baseline Concept 4 Difference

'b"@,@@:@,él

Figured.8: N65 data for Concept 4

Baseline Concept 4 Difference
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Figure4.9: Leqdata for Concept 4
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Anyconcerns over the degree of changecaptured in the noise metrics above, appeared toexacerbated by
other factorssuch the total number of people affected, newly overflown areas, contrast with expectations

(often bound up with land types/uses):

Populations are important

Would be a bigger change on quieter areas

L 2dz Bheogdili 2 f ADS dzy RSNI ySgte 20SNFf26y | NBFae AlC
I NBlFa 20SNFt26y FINBE y20 dzASR (2 y2AaasSxe tSIF@S A
What about ANOBs

= =4 =4 =4 A

Therelevance of these opinions to other potential scenafiog. the movement of a single route to a new area

to reduce the number of people overflown/affected by noise) is also evident in the following comments:

bSé6 NRdziSX®d 5SILISYyRa 2y 6KIG Aa dzyRSNYSIGKd t S2 L
What about new people? Big change

Rural area; quieter so notice more, but fewer people so less impacted

' NDFYyXd ! ANONY TG fSaa y20A0SrHoftSz a2 R2SayQid Yl
LT AdQa I oA3 OKIFy3aSs GKFiQa 2dz2NJ 02y OSNY

Impact the least amount of people and compensate them

=A =4 =4 -4 -4 4

The role of compensation in any discussion about changes to the location and distribution of aircraft movements

was frequently highlighte@long with the needor thorough engagement over ACPs

i Financial compensation needed when noise gafcrtain point

1 Compensation needed

I Can you redesign the area around the airport and relocate people?

1 You need to be transparent in order to negotiate

1 Need to have a community debate

f LT LQY 3SGaGAy3a Y2NB wy2rAasSezr ¢gKIGQa GKS RSEFE F2N
1 Need real scenarios for consultation events

 {OSYINA2aXdd ySSR (2 GF1S I 002dzyii 2F 20t O2YyRA
Overall, the responses to Concept 4 reinforced those from Concept 3, namehethariger the perceived scale

of changeand contrast with expectationthe greater the risk of socially unacceptable outcorhsvever, the

point at which the benefits acknowledged to be associated with some limited spreading of the burden are

outweighed by these concerns is unclear from these focus groups

4.3 Implications for AM design and decisiemaking from FG learningnd Q studies

The overall conclusions from the opinions expressed in the FGs regarding the range of concepts presented for

aircraft movement distribution is that:

1 Some limited sharing of the burden of aircraft noise evemisd help overcome adverse perceptions
of concentration
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1 Focusing the spreading among populations currently experiencing somexgiseire could allay
concerns over the extent of change against expectation
1 The greater the extent of change the number and proportion of louder evepthe more concerns
are raised about impact/unacceptabilifyhus, where dispersal options extend over wider areas
increasing concerns are raised about (for example):
o0 Change against the expectations of residents
o Conflict with existing land uses/designations (e.g. contrastA@tB features)
o Likelihood of overflying populations with no or only limited experience of aircraft noise

These influences over perceptions of fairregresonant with the personal and tangible NAFs highlighted in
FED1 andould inform a risk of social unacceptability frameworkupplement assessments of individual
Airspace Change Proposals (ACPs), thereby assisting in shortlisting options and, critically, informing subsequent

public engagement over the shortlisted ACPs at individual airports.

Comments about the need for transparent and comprehensive public engagement over ACPs and a genuine
opportunity for communities to influence final decisions suggest that, when discussing specific ACPs, airports
should identify areas and populations likielexperience decreas@s increases in noise events as a result of

any changeThis will enable communities to determine what they regard as the most acceptable (or least
unacceptable) option and inform dialogue @mpensation/mitigation regimes and reasble levels of growth
within the distributional parameters agreed updiereby positively contributing to procedal and

informational fairness as described in Section 3.3

Q studies

The importance of the quality of public engagement anallsfor agenuine opportunity to influence decisionas

further reinforced by the outcomes of the Q studies that were undertaken with participants after their involvement
in the FGs.

These Q methodology studies were used to gain greater understanding of the diversity of perspectives around
airspace modernisation, noise and fairness. Their intended role was to reveal nuanced views amongst research
participants to inform and enhance kiegights obtained through the focus groups. Two Q studies were undertaken:

the first, main studysought to explore views around fairness and, the second, considerations of noise with respect

to airspace change.

Thefindings indicatd that there is a need for engagement to be meaningful and characterised by openness,
genuineness, honesty and transparentiere is also a requirement that communities have an influence over
outcomes. There is a call for airport growth to be subject to environmental constraintswasalso considered

to beimportant that changes in noise, number of flights and their heightsammunicated to help judge fairness

of any potential airspace chande additionthere should be a realistic cap on flight numbers
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Other key findingwere that it is not considered fairer to overfly urban rather than rural areas and that it is not fair
that communities have to accept the noise burdé@nfocus ona propensity toward€ommon good was also
NBEZSIESR Ay GKS FaaSNIiAzy 2F O2yOSNYy Fo62dzi AYLI Oda |

The main study uncovered three discourses: DiscounsasAharacterised as antioise and preenvironment,
Discourse B as pioise sharing and Discourse C asqmmpensation/prerespite/concerned about housing and

communities.

There was no strong association between the location of respondents with respect to the airport and their
propensity to favour a pticular discoursgalthoughDiscourse B was generally associated with people living further
out and Discourse C with people nearer in. This appaqgrinesso consider the wider consequences of changes

to aircraft distributions was alswident in the FGs where participamien commented along the lines whilst it

may not be better for thenthey could see the advantagfes overall fairnessaiVhether residents will be so willing

to embracethis moreutilitarian viewpointwhen discussing actual ACPs remains to be seen. But these results do
point to the success difie virtual airport concepts in allowing discussions over fairness and acceptability that were

not dominated by NIMBYism.

The other study revealed fodiscourses: Discourse A called for a limit on traffic growth, Discourse B for a limit to
change in noise exposure (noise envelope approach), Discourse C for compensation where there is largest change
(cost benefit analysis approach) and Discourse D fategrequity (noise burden vs overfligitsiear in/further

out).
Further details on the Q methodology work can be found in Annex 5.

4.4 A role for eventbased metrics

Giventhe need for transparency and comprehension to underpin effective public engagement and contributions to
decisionmaking it is significant that FG participants found the N65 illustrations for each of the concept scenarios
to be valuable in aiding their understanding of the implications for residents arising from changes to the pattern of
aircraft movements. Thus, the useesentbased metrics like N65s could contribute positively to the quality and
transparency of CAP1616 driven public engagement by enlganédmmational, and by extrapolatigorocedural,

fairness; thereby supporting more socially acceptable outcomes.

The value of everthased metrics such as the N65 lies in their:
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1 Sensitivity to relatively small changeshe lateral distribution of aircraft movements within a route, not
picked up bydg measuresSuch sensitivity could also be harnessed to illustrate the benefitsnis tér
reductions in N65 events) of operational improvements intended to reduce noise on the ground

1 Capacity tdllustrate the spatial change in evenitsghlighting those areasxperiencing increases
decreases in noise events resulting frarchange in the lateral distribution of aircraft movements

1 Changepatterns strongly reflecting the perceptionsdistributional changes and impactisereby aiding
understanding of the consequences of specific changes to aircraft movement patterns

1 Power to illustrate thgeographical extent and consequence of concentration and sharing regimes
providing the basis for transparent and comprehensive engagement with populations potentially affected

by ACPs at different airports

Overall N65llustrations resonated stronglyith participant€perceptions of changes and could therefore be used
highlightrelevant featuresoise impactistribution If overlad with population datathey could even be extended
to quantifying benefits/disbenefitsy calculating changes in the number of person evitreiebycontributingto
decisionmakingaroundcompensation/mitigatiofased on a full understanding of the locations and populations

adversely affected by changes in the distribution of aircraft movements

Given these attributes of evebtised metrics such as the N65, changes in these metrics associated with different
lateralmovement distributions can be linked to increases in the likelihood of socially unacceptable outcomes. For
exampleassuming the preference is for minimal change (i.e. more reflective of the extent to which noise is shared
at the momeny, thenthe risk of unacceptable outcomes increases with

1 Increasing area of N65 event change (both positive and negative)

1 Increasing N65 person events, especially if the proportional change in events is high

1 Increasing overall person event index (PEI)

Thus, the N65 metric can shed light on the costs and benefits of alternative options for the distribution of aircraft

and theréby contribute to distributioml fairnessas described by Hauptvogel et al and summarised in Section 3.3.

The focus groups also highlighterhage of secondary factors that appéainfluence theriskof unacceptability
these include:
1 Absolute(health) effects on those most adversely affected by the change
1 Characteristicandexpectationsof locations experiencing more events above 65dB
1 Perception ofand value:
o Environmental qualities such as tranquillity
o0 Landuses (e.g. urban vs rural, parkland, etc)

o Designations (e.\ONBSs)
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The influence of perceptions of distributional fairnesslama other NAFs may increagedecrease the risk of

socialy unacceptable outcomes is summarised in Figuté.
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Figure4.1Q Risk of unacceptability SpectruBistributional factorgontributing to the risk of unacceptability

4.5 Implications for airspace design assessment, engagement and decisiaking

Core to airspace redesign involves making decisions about the impli¢atitiresnoise burden arising from the
redistribution of aircraft. The perception of the relative fairness of a redistribution has been defined in previous
dGdzRASE & &5 A &pediledndké a jAdgrheht orCthe dibtdib&idnsehd balance of costs and
benefits (Hauptvogel et al. 2021). The FG & Q Study outcomes clearly indicated that judgment of fairness is not
binary, but more of spectrum @fin)¥airness. There is thefore a spectrum of risk associated with a particular

redistribution being considered unfair.

The FG findings presented here, and illustrated irRisk of Unacceptability Spectrusuggest that airspace

designs that result in minimal change in the redistribution of the burden of aircraft noise (presented as changes in
eventbased metrics), and minimise increases for those that are already most affected are likely to be considered
more distributionally fair, and more socially acceptable. In airspace design terms this implies that some form of
limited spreading of aircraft movements around areas already overflown is likely to be considered a more socially
acceptable outcome than alldmg aircraft to concentrate around a route centreline as a result of more precise and

consistent navigation.

As thissharingbecomes more geographically extengiwbether this be to distribute aircraft across existing NPRs

or to share the noise burden over a wider geographical area with the addition of new tbatps)nt(s) at which
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perceived benefitfrom sharingoecome outweighed by concerns over sharingnclear and might only be

revealed when specific ACPs are discussed with communities.

Further, the interaction between the perception of fairness from sharing over wider geographic areas and
measures that could be introduced to provide noise relief/respite and compensation is also unclear at this time,
and again may onlye revealed when specific ACPs are discussed with commuhbiBesvident from respite

studies (Porter et aR02Z3)!" that there should be caution applied to the presentation of respite as a benefit to

people who are currently not burdened by aircraft noise.

Whilst the geography of the redistribution was considered to be of primary importance, the present study also
revealed a consensus that it would be considered unfair for the burden on those currently most significantly at risk
of adverse health outcomes tacrease further, even if this means largambers of people exposed to lower

noise levelsThe latter was regarded as a fairer outcontkdfburden on the most exposed is reduced along with

the associated risk of adverse health outcomes.

Whilst the extent of changes in the geographic distribution of the noise burden and increased risk of adverse
health outcomes for those already significantly at risk were found to be primary factors affecting perception of
fairness, the present study hasarevealed thémportance of othersecondaryfeaturesthat influene
acceptability €.g. and-uses, changes against expectations, elhg extent of the relative importance of these
should be revealedlhen specific ACPs are discussed with communitiés wouldllow decisions to be more
sensitive to underlying social values, which in turn could better inform appropriate compensation/mitigation

packages for those negatively affected by change.

The present study highlighted not only the importance of the change to the redistribution of the noise burden on
perception of fairness, but also highlighted the role of informational and procedural fairness, as described by
Hauptvogel and colleagues (202during the overall engagement processes in reaching a socially acceptable

airspace redesign.

A number of comments were received in the FGs indicating a mistrust or cynicism over consultation associated
with historic changes arising from airpaivelopments and aviation growth more generally. This demonstrates
that the CAP1616 procesdll take place in an environment of resistance to change andhhiesadopt as
transparent a position as possible if trust is to be built up with communities over the process and outcomes of

decisionmaking

17 Respite from aircraft noise: Summary of research journey, Porter N et al, Anderson Acoustics Ltd, Report 5522_002R - 4% 2023
https://lwww.heathrow.com/company/locatommunity/noise/makingheathrow-quieter/respite-research
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The importance of changes in the distribution of increases and decreases in noise events in determining social
acceptability is in contrast to the CAP 1616 ACP assessment process that focuses almost exclusively on the
aggregate consequences of change ¢fample, as quantified using Tag) linked to the use of average noise level
metrics. Acknowledging, illustrating, and negotiating over these distributional changes would appear to be
essentiafor airspace sponsoikthe risk of socially unacceptable outoes from AM are to be managed down.

Materials used in the focus groups revealed the greater utility of noise event metrics (compared with average noise
level metrics that are primary metrics in the CAP1616 process) to transparently communicate ndiséatistri

changes in a meaningful, understandable, and relatable manner (characteristics of information fairness) that is

reflective ofresidentslived experience.

Similarlythe insights provided bgventbased metrics could also add greater depth to negotiation over the
FLIINBLINAR F 6 SyS3a 2N 2GKSNBHAEAS 2F WwWO2yOSYydNXGS yR | @2,
airports under AMSuch engagement with potentially affected communities could further explore the influence on
(un)acceptability of variations in the number of people affected by increases in noise events and the severity of
change (e.g. changes in N65 person events) aoedto those benefiting from different route locations idegd

to avoid centres of population.

For these beneficial outcomes to arise friuture public engagemerity airspace change sponsosgr ACPs, the

latter must allow for the presentation of a range of genuine options (i.e. ones that are operationally viable), where
the consequences of each are presented transparently including explicit illustratiorsphttadpattern of

increases and decreases in noise eventés will enable full scrutiny of all options, including any preferred by the
airspace change sponsor, and empower communities to express their preferences. Providing opportunity for these
preferences to influence the final decision over the selecti@petific ACPs should enhance procedural and
informational fairness, contributing to more socially acceptable outcomes and, over time, helping to rebuild trust in

aviation authorities through demonstrably supporting social justice.

It is worth emphasising at this point that any discussions of the benefits, or otherwise, of noise sharing cannot
ignore the influence of future traffic growth on the noise outcomes achieved from changes in aircraft distribution.
Repeatedly in our FGs paipants highlighted their concerns that growth in absolute numbers of aircraft could
erode the noise exposure reductions that sharing might achieve, thus it would appear essential to transparency

and open negotiation that plans for traffic growth are mpawated into discussions and ultimate decisioaking.

How should airspace change sponsors introduce noise distribution features into the selection and consultation
over ACPs?

CAP1616 provides a comprehensive and thorough approach to airspace design consistent with meeting UK
Aviation Policy objectives with significant consideration of environmental noise impacts, effects on health and

quality of life through a prescribed cortsitiion process. Whilst comprehensive, the assessment procedure uses
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aggregate changes in adverse impacts with average noise level metrics as the primary métagsTanrdocus

groups revealed cynicism and #risst in such assessment and consultation processes associated with airport and
airspace development. Communities are left with a feeling they have been misled on changes to impacts arising
from developments apost change, the perception of the change does not match the expectation nor the
expressed changes in consultation. The FG materials suggest that tli@usege noise level metrics to describe

noise exposure and changes does not reilaiadividual or community level experience.

Thus, whilstt is generally recognised that there is a need for an assessment of impacts of airspace options
consistent with policythe present study has revealed that if fairer and less socially unacceptable airspace designs
are going to be implementethere is a need fomirspace change sponsors to, where possible, to introduce
consideration of (re)distribution of aircraft noise into the assessment and shortlisting of ACPs as well as into the
associated consultation and engagement with communities over the ultimate deaisier preferred airspace

changes.

AFramework fothe Assessment of Risk of Sotlahcceptability

¢tKS 2dzi02YSa 2F (KAa C20dza DNRdzLJ F'yR v {{idzRé O0alGKA& ;
least in part, in a perceived imbalance of concepts of distributional (costs and benefits), procedural, and

informational fairness suggestey Bauptvogel et al (2021) throughout the current procéssoverall framework

therefore needs to consider these concepts:

- Assessment distributional Fairness

Change in distribution of the noise burden is a significant risk factor of social unacceptability:

- An assessment of compliance with policy must be considered to sit alongside and at the start of any
framework. Clearly any options that do not comply with policy should be rejected. Farttieonsistent
with FG discussiooptions thatincreasethe risk of adverse health outcomes for those who are already at
significant risk of adverse health effestould be rejected (note that this is subtly different to the
statement of UK Aviation Noise Policy).

- The greater the perceived scale of the change compared with expectation, the greater the risk because
the balance of distribution of cost and benefit is deemed unfair.

- ¢KS aalJSOGNHzy 2F NRa|l 2F a20AFft dzyl OOSLIil oAt AGEE
greater the deviation from the existing situation, the greater the risk, whether this is because of greater
burden on those already burdened throughréased concentration, or through wider sharing with new
routes.

- The introduction of new routes to increase sharing, reduces noise for those already burdened, but
increases noise for new people (by spreading the existing traffic over more amdesus the risk of
socially unacceptable outcomes

- The benefits of sharing should not be eroded by increases in movements.
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- Engagement witlProcedurahnd InformatiorFairnesseading to negotiated outcomes.

- Procedural Faimes® y 31 3SYSy i NI GKSNI GKIFIy | aO2yadzZ GFGA2yé
of the outcome. In other words, meaningful, open and honest engagement through which there is a
Gy S32GAF SR 2dzi02YS YI @ityNSRdzOS GKS Nmxnal 2F dzyl OC

- InformationalFairness Consultation is often focussed on positive aspects, and downplays the negative
aspects, of change in noise distributipthis is seen as dishonest and has led to a general lack of trust in
the aviation industry. The use of average noise metricsto @ovid Y T2 NX I GA 2y Ay aO2yad
reflect the perception of community experience and generally does not reflect change of experience since
the standard average noise metrics are insensitive to nuanced changes (that becardedeg
insignificant in noise impact assessment and appraisal). Honesty in the negative as well as the positive
outcomes, explained in ways that are understandable to all, transparent and reflect experience, together
with the opportunity to affect decisn outcomes (procedural fairness) can reduce the risk of
unacceptability. This should include the implications for future growth to enable discussion and
negotiation of mutually acceptable limits on growth.

- Public engagement over ACPs, must allow for the presentation of a range of genuine options (i.e. ones
that are operationally viable), where the consequences of each are presented transparently including
explicit illustration of the pattern of increases atetreases in noise events. This will enable full scrutiny
of all options, including any preferred by the airspace change sponsor, and empower communities to
express their preferences. Providing opportunity for these preferences to influence the finerdecer
the selection of specific ACPs should enhance procedural and informational fairness, contributing to more
socially acceptable outcomes and, over time, helping to rebuild trust in aviation authorities through
demonstrably supporting social justice

- AFinalDesign Choicghouldemerge fronthe engagement processo that local people have had a
genuine opportunity to influence the final outcome. It could be that the final design choice is diiferent
the initial preferred option. This possibility is a critical factor in successful engagement.

- Certainty over future impacts with growth should be negotiated as part of the engagement process that
may allow for reasonable growth with guarantees around future impacts (expressed in understandable

and relatable metricg) for example a socially accepta Noise Envelope.

Supplementary Framework Metrics

Focus Groups revealed that evdyased metrics better reflect public perception and are more sensitive to

nuanced changes than average noise level metridscould be used to assess the risk factors described above.
The primary metric for assessment of daytime implications, consistent with CAP1616 and used in the FGs, is the
N65 (the number of events with a maximum noise level greater than 6§ siAealier for further description of

this metric). Discussion revealed the importance of connecting NB5 witJ2 LJdzf F GA 2y NBFSNNBR (2
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F2NJ 6KAOK | YSGNRO £ NBI Ré& SEA which coinyn2ssthe NA Glumibét 8 &t S NA
events Above) with thpopulation that experience that NA to produce an overall noise evenalmamtding to the

formulaPEI = NA x populatiofhis can be calculated at any population centre by assigning a NA value to that point

and multiplying it by the population at that point, to get an overall total, the PEI is summed across all the

population points. For reasons outlined previously, the stistgl N65 for daytime as this seems to reflect the

level at which there may be some interference with conversation outdwatss ado the stated NA metric in

CAP1616.

The PEI concept was developed following public reaction to the opening of a new runway at Sydney Airport in the
mid-1990s. Local communities claimed that the standard assessment approaches hid the fact that noise benefits

were only achieved through conceating aircraft noise on a small number of subttd3EI was developed to

more transparently describe and improve understanding of changes in distribution of noise burden arising from
changes in flight paths that better reflected the lived experience. The metric was adopted for assessment of
aviationnois y ! dzZa G NI €t Al I yR Aada RSAONAROSR la al G22t G2 0 dz
0§KNRBJdZAAK AYLINRGAY3I GKS GNIyYyaLI NByoOe 2F O2y@SyidAazylft | ;
F2dzyR Ay G(KS aD2NWR .aDe&EAY R RAZVAG 2 dzNeBaé QidBcussiGnipdphid 6 S | A ND
LJzof AaKSR o6& (GKS !'dzA0dNIfAlLY D2@SNYYSyYyiQ 5SLINIYSyid 2°

The Focus Groups in the present study clearly indicated the utility of N65 in describing lived experience and
frequently referenced population as an important factdEl, as an existing descriptor which combines these two
key factors, has therefore besnggested as an objective measure to aid understanding the implications of design

options on distributional fairness.

In the next chapter a framework to assess for the relative risk of social unacceptability of proposed airspace

changes is developed using the N65 and associated PEI metrics identified here

18 https://trid.trb.org/view/721025

19

https://www.infrastructure.gov.au/sites/default/files/migrated/aviation/environmental/transparent _noise/files/going _beyondseaocontours.pdf

20 https://www.infrastructure.gov.au/sites/default/files/migrated/aviation/environmental/transparent_noise/files/sepb_discusgiaper.pdf
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5 DEVELOPMENT OF A FRAMEWORK TO INTRODUCE FED CONSIDERATIONS
THE ASSESSMENT, SELECTION AND ENGAGEMENT OVER ACPS

5.1 Introducing the approach

The present study has found, at least in ¢batext of airspace changehere there is an existing distribution of
aircraft, thatchange in the spatial distribution of aircraft noise (events) lies at the heart of perceptions of

fairness.

The perception of fairneds therefore bound up with the existing contgetkte change from whais happening at
the moment (i.e. an existing distributicemid how that affects a perception and expectation of an drea.
contrast, he idea ofquitable distributiorfin perhaps the traditional context of fair distribution) is seen as
delivering a significant change and therefore not commensurate with faifft@sgelates to the fairness of
noise exposure itselfi.e. it is only fair if it is perceived thevery effort is continually made to reduce that

burden through technological advances dlight procedue improvements

For informational and procedural fairness, potentially affected communities must be provided with information

that is meaningful and relatable if they are to understand the implications of specific proposals from their own
perspective, and so be able totdemine which option(s) are most preferred (or at least those that are least
unacceptable). Indeed, the findings from our Q study emphasise the importance attached to open, genuine and
honest engagement with communities over airspace change (See Text Bixi$therefore essential that
FaaSaaySyld 2F 2LA2ya O2yaARSNA y2G 2dzad F3IaNBLIALGS
GKIG LRGSYGAlLt O2yaSljdsSyo0Sa F2N LIS2LX S okt9L F2N be
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What @ methodology findings tell us about informational and procedural fairness

The Q findings contribute to our understanding of a less risky (in terms of social unacceptability) future in which
nuanced airspace change takes place. This would minimise the risks of certain perceptions amaongst stakeholders
of informational, procedural and distributional unfairness. By addressing the concerns that the Q findings
highlight around each of these facets of fairness, the process and outcomes of airspace change may become
more socially acceptahle.

Each of the dimensions of fairness are listed below along with the perspectives expressed through the Q study:*

Informational
*  There iz a need for meaningful engagement, characterized by openness, genuineness, honesty and
tranzparency.
*  Communication of changes in the number of flights and their heights seen to help judge fairness of a
potential change.

Procedural
= There must be a real opportunity for communities to have an influence over outcomes.

Diztributional

®»  There is a need to understand the noise differences across various communities to appreciate whether
an airspace change is more or less fair

= There is a concern about impacts of airspace change in other communities, not just ones own.

®*  Ajrspace change should not result in new people being regularly overflown. However, there is a caveat
that concedes that change may result in overflight of new people. In this case, regularity of overflight
seems to be the issue of concern, pointing to the potential need for some element of respite insuch a
SCEnario.

Thus, Q appears to tell us that a better picture of airspace change would be one in which transparent and open
communication about change, and the nature of such change, would be the norm. Processes and procedures
for engagement would support and encompass true stakeholder influence over any change. Given that potential
cpatial noise impacts are of concern at the household and community levels and beyond, the better scenario
would place distributional fairness at the centre of all considerations around airspace change.

1. Note: There were 3 discourses or perspectives revealed by the O study. The reporting here pertains to common
perspectives across all 3 of these groups.

Text Box 5.1Q Study findings on fairness

This chapter seeks to explain how insights into the distributional consequences of airspace change may be
accomplished bysing N65 and associated PEI metrics to describe the spatial patterns of aircraft noise before and
after a proposed change. How airspace sponsors might incorporate this into the wider CAP 16hé&gsalicy
aggregate assessment proceduresigiljustrated in Figure 5.A.supportingassessmerguch as that proposed
hereinshould enhance perceptions of informational and proceduraldagy shedding light on the distributional
consequences (2) of airspace change options when engaging (3) with potentially affected communities in decision

makingin Stage 3 of the CAP 1616 process.
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Policy Compliance Relative
“Aggregate” Risk of Social

Assessment Unacceptability
Assessment

CAP1616

Figure 5.1 How airspace sponsors might incorporate this into the wider CAP 1616ébaskciaggregate

assessment procedures

To contextualise how N65 aadsociaéd PEI dataould be used in @istributive fairness evaluation, the chapter
takes a stepwise journey through CAP1616 procedures and FED?2 findings, before proposing a suite of assessment
tools to harness N65/PEI data to reveal information relevant to community concerns about thégpotent

(un)fairness of airspace changes.

5.2CAP 1616 context

CAP1616 provides the framework procedure for the redesign of an airspace. It provides a staged, structured and
detailed approach through which design options are developed, appraised, assessed and consulted with
stakeholders. The requirements for considierain design are significant and wideging (including safety,
operational and efficiency through to addressing climate change and environmental concerns). Whilst not the
only environmental issue considered, it is generally recognised that the inopkcat aircraft noise are often

the most significant of the environmental concerns for local people.

Early in the process, airport sponsors are required to consult on the principles on which redesign are to be
based, so that priorities can be established. From here a range of options are developed for individual routes
that are appraised, these are whéitl down from a long list to a short list through a series of assessment

imperatives (which include operational, safety, efficiency, environmental). Those that emerge in a shorter list are
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combined to create airspace systems that are considered lacallyith respect to their interactiowith the

airspaces of other airports and the wider network. Stakeholder and community consultation is embedded in the
process at all stages. The Fair and Equitable Distribution (FED) research has considered the noise consequences
on the perception of fairess in the context of airspace redesign, rather than an entirely new airspace at a new

airport.

From a noise perspective, the appraisal and assessment of noise implications are undertaken using aggregate,
average type noise level metrics (such as tbgjlLconsistent with the guidance of UK Aviation Noise Policy.
CAP1616 states:

G¢KS D2@SNYyYSyiQa y2raasS LRtAOe Aa ai2 tAYAGZ FyRZI g4
significantly affected by adverse impacts from aircraft noise. For the purpose of assessing airspace changes, the
Government wishes the CAA to interpinés objective to mean that the total adverse effects on people as a

result of aviation noise should be limited and, where possible, reduced, rather than the absolute number of
LIS2LX S Ay Fye& LI NIHIAOdZ I NI y2AaS 02y (2 dNIDE

To be consistent with this, priority should be given to reducing the total significant adverse impacts rather than

the number of people who will experience aircraft noise. Therefore, from a noise perspective, it may on occasions
be better to have multipleoncentrated routes that share noise among more people, than a single concentrated
NRdziS ¢KAOK I FFSOGa FSogSNI LIS2L)X S o6dzi G2 | INBFGESNI S

The implementation of an airspace system that fully harnesses the capability of PBN will mean that routes are

flown more accurately and consistently, ultimately résgin noisebeing concentrateéh areas below route
OSYiNBtAySao YWwSRdzOAYy3a GKS G20Ff aAIYATFAOFY G F RASNI
concentrates aircraft over least densely populated areas, and so avoiding more densely populated areas (an
approachthatherky A ada NBFSNNBR (G2 & WO2yOSyuNI GS IyR | @2 AR

Focusing on the aggregate impacts lacks consideration of the changes in distribution of noise, the consequences

of concentration for the smaller number of people (and possibly new people), the implications for change of
expectation of landise and the peeption of the changes by the broader populatiérhilst Government policy

does not specifically seek to minimise the impactsoife but to limit and where possible reduessessments

will often findthe dbesg outcome being the one with the least ovéiigpact of the options availabl&his

wouldf A1 St& IINARAS FNRBY T2t fygeapprgadh. Howeved 2his @oprgaciNdasigénerblly R | ¢

resulted in significant adverse reaction from local communities.

It is noted that the policy allows for the scope to disperse this concentration over wider areas through the use of

multiple concentrated routes if this results in reduction in the total adverse effects on people. It is also worth
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noting that CAP1616 suggests thatapproactthat prioritisesthe mostpolicyoptimaloutcomemay not be the

best in all situations:

Gwlk GKSNJ GKEFY | w2yS aA1T S FTAda FftQ FLIWINRBFOK (2 6KS(
consider the impacts of different options and decide what will work better in a given situation. These decisions
should be informed by consideriig$ | y i AOA LI GSR y2AasS AYLI OGaz IyR (KN

CAP1616 requires all airspace change proposals to be subject to a sustainability appraisal using TAG. This
approach favours options with the highest net benefit when considered in an overall aggregated manner. The
distribution of that change has no influmnon the outcome of that assessment. Consequently, a preference for

GKS 2dzi02YS (KIG KlFa GKS YAYyAYdzy 20SNIff STFFSOdhasz |

generally be favoured regardless of where the changes occur.

5.3FED2 Study Context

¢tKS C95H {GdzRRé F2dzy R (KIGd GKS O2yOSLIi 2F aClFANI 5Aadll
G2 0S NBfIFIGSR (G2 SldzAdlFIofS RAAGNARAOGdzIAZ2Y T 2NJ aKFNRyY 3.
AKI NBRE @ wl dlida 8fKeEness Knsngld@rddiniies around Gatwick Airport appears to stem from
minimising the change in the spatial distribution of the existing noise load whilst delivering noise reduction

through technology and flight procedures to reduce noise on tinseare overflown.

The Focus Group research revealed a hierarchy of risk factors that affected how changes to the spatial
distribution of aircraft and associated noise burden arising from airspace change proposals might be viewed as
more or less (un)fair and linked this twetrisk of socially unacceptable outcomes in Figure 4.10. This hierarchy

of risk factors is illustrated in Figure 5.2.

As identified previously, minimal change to the pattern of sharing of the noise has been found to represent the
lowest risk to social (un)acceptability. The principal approach taken in airspace modernisation is to harness the
accuracy of PBN to deliver camtrated flight paths that can be flown predictably and consistently. The present
study has shown that this increases the risk of socially unacceptable outcomes. Relative risk was generally found
to increase when new people are exposed to noise that astsmwith their expectation and existing experience

of aircraft noise.
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Overilying populations with no or only limited
experience of aircraft noise likely to increase risk.

The greater the extent of change relative to expectation the
greater the concerns raised about impact and unacceptability
- as the difference between expectation and experience grows, so

the risk increases
\_ v

Concentration along existing centrelines increases the burden of
those already experiencing the most burden (or in the case of a
new route means those near the centreline experience more
burden than the most affected previously) - increased risk.

Increasing rsk
' " i ™
. r

Minimal change to pattem of sharing of
noise burden is likely to be lowest risk

Increased health burden on | d health burd
those already experiencing ncragsed ned \Wrden

high burden overal

Figure 5.2 Hierarchy of relative risk of unfairness

This hierarchy underpins the development of the framework presented in the next section.

5.4 A Franework for assessing and communicating the distributional consequences of airspace
change proposals

In this section, aeans ofillustratingand assessgthe distributional consequences of airspace change

proposals is described. This framework and the steps involvexlsned by reference tthree airspace
design concepts:

1 Minimal change; the option that represents the minimum change to routes within the constraints of
the PBN technology from the existing structure.

1 Minimise population exposegladopting an approach that seeks to actively concentrate flight paths
and avoid population by introducing a new route.

1 Sharing; an option that seeks to share aircraft across two areas.

It should be noted thaallthe concepts considered are based on kaghuracy PBN principles that will

concentrate aircraft on the flightpaths which, as per the hierarchy, would likely increase relative risk. But, as this

is considered the starting point for airspace designpiiost relevant.

The framework follows 10 fundamental steps that contribute to understanding distributional fairness (2) and
enhancing informational and procedural fairness (3ufport sponsorsduringthe CAP1616 process as

presented in Figure 5.1 previously. These Steps are summarised in Figure 5.3 below and described in more detail
in the following suksections.
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Step 1:
Spatial and narrative presentation of
options

Step 2:
Spatial presentation of N65 and
change heatmaps

Step 3:
Defining degree of change from a
risk of unacceptability perspective:
- N65 bands, N65 change categories

Step 4:
Spatial Presentation of extent of N65
change categories

Step 5:
Spatial Understanding the
consequences of N65 change
categories for local people

Step 6:
Understanding aggregate N65
change distribution consequences
for each option

Step 7:
Determine the extent of the
consequence of N65 changes on the
population using features of Person
Events Index (PEI) — Total PEl and
Difference, Option Total PEI Change
categories and PEI difference change
categories.

Step 8:
Align quantitative features of N65
and PEI with Hierarchy of Relative
Risk.

Step 9:
Analyse aggregate changes in PEIl
features

Step 10:
Assess relative risk of social
unacceptability for each proposal to
inform decision-making.

Review to assess options for
moderating relative risk

Figure 5.3: Framework for improving understandihgoisedistribution consequencearising from airspace

change proposals and relating thdsrelative risk of social unacceptability.

The aim of thérameworkis tosupportsponsors duringhe CAP 1616rocesdy providing insights into the
noise distribution consequences of ACPs and thereby assist in their shortlisting and presentation to

communitiesfacilitatingnegotiated outcomes thatould potentiallyreducethe risk of socially unacceptability

STEP 1: Spatial and Narrative Presentation of Options

X

The first step is to illustrate the options and provide an explanation of the basis for these options. An example

illustration is showin figure 5.4for the three concepts outlined above.

Split North-South Loops
(Greater sharing)

South Loop
(minimise population)

Morth Loop
(minimal change)

8%

8%

Figure 5.4Airspace proposal illustrations with key goal intent (baseline at the top)
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STEP 2: Spatial Presentation of N65 and N65 Change Heat Maps

X

The second step is to illustrate the N65 spatial distribution for each of the options (and the baseline) and N65

change heatmap (relative to the baseline case). This is to simply illustrate the spatial pattern of noise events and

change. Exampled 16h daytimeN65noise exposurare showrin Figure 5.5The banding for colours in Figure

5.5 N65 illustratioscould use the banding structure adopted as part of Step 3 (Figure 5.6).

Split North-South Loops
(Greater sharing)

NG5

NE5& Change Heatmap

Baseline

.

South Loop
{minimize population)

North Loop
{minimal change)

Figure 5.5 Spatial presentation of N65 and N65 change heatmaps.

STEP 3: Describe the degree of change from a risk of unacceptability perspective.

In this third step, N65 is characterised into meaningful and relatable bands and N65 change related to

movements between bands to illustrate the degree of change.

Characterisation of N65

Given the apparent value to communities of the N65 metric to enhance informational fairseate of N65

bandsis proposed (presented in Figure Sodked orthe experienceof aircraft eventsie. on average the

number of events above N65 per period. For exampla 16 hour periotN65>4 is equivalent to 1 aircraft event
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every 4handN65 64 to at least one every 15mimdc. Thiss considerednore meaningful than using bands
based on a standard decimal system of 10, 20 etc which is often{adpavd are characterisedhis proposed

banding could badapted at each airport to reflect the local operation.

N&5 BANDS
(16h)

N&5 >4 (1 x 4h)

Né5 >8 (1 x 2h)

Né5 >16 (1 x1h)

N&5 >32 (1 x 30mins)
MN&5 >48 (1 x 20mins)
N&5 >64 (1 x 15mins)
N&5 >94 (1 x 10mins)
N&5 >192 (1 x 5mins)

Figure 5.6: N65 Change Bands

Appropriateness of N65 in the local context

There are many Mibove metrics that could be applied, N65 was chosen and used in the focus groups to

illustrate the noise implications of design concepts because itjsthe D2 GSNY YSy 1 Q& LINB ¥ SNNB
YSGUNRO¢ ¢KSy (F 1Ay3a MY NaRigatio® Guddage(sedtidh @.FINEB tRlovd FaRdSD G &
therefore included in CAP1616 as the preferred supplementary meittimut necessarily indicating hatv

shouldbe used Theframework providesairportswith an approach to usingumber abovemetric to explain

change and consequences.

GC2NJ O2YYdzyAGASAa FAINIKSNI I g1 & FNBY | lawedtlbseiveéd (K G o7
adverse effect lev@flOAELsdentified above, it is important that other aspects of noise are also taken into

account where the total adverse effects of noise on people between different options are similar. Metrics that
must be considered for these purposes include the overalenwidverflights and number above metrics:

bcp F2NJRIBGAYS y2AaS YR bcn F2NI yAIKIGAYS y2rasSé

The study noted the limitations of the N65 metric (and indeed any thredlasield metric} there will be some

aircraft where the Amaxis just below 65 dB and these would not count in this total, and there are some aircraft
that would produce noise considerably higher than this and these would count the same as an aircraft just over
65dB and so the degree of noisiness is not consid&edelp understand this point, consider two airports with

100 movements across a 16h day but different fleet mix. At Airport 1, a community has N65 = 0 (suggesting no

noise) and Airport 2, at a location the same distance from the runway, has N65 =di@forAl all aircraft had
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a maximum noise level of between 64B&and 64.51B, whereas at Airport 2 all the aircraft had a maximum
noise level of between 65d8and 65.5B. Perceptually there would be no difference experienced, but the

metrics would be indicating a completely different experience.

Whilst recognising this limitatioairspacesponsors should validate, using existing (baseline) noise data, the use
of chosen Nabove metri¢s) To do this we recommend developirgxlevent distributions at a number of

community locations to understand the range of noise events currently experienced. In early consultation noise
events in the surrounding area should be recorded and played back to the consultees so that the N65metric ca

be explained in real terms.

It maybethe case thatt other airports and the nature of the air traffic and the distribution of the population
that other thresholds might be more appropriate to capture critical chanigesay therefore be appropriate to

use a range of measures such as N60, N65 and N70.

It should be noted that for nighiime the preferred measure would be the N60 over an 8h period.

Characteri;igN65 Change

Five bands of N65 change have been developed to enable greater understanding of the distribution of change
arising from a design. These are summarised together with the definitions currently adopted to enable
calculation of thepopulationsexposed to this degree of change. Population can then be summed for each

category.

The general premise around the bamdsanding refects an apectation that for those populations with a
smaller number of events a smaller change could be more noticeable/impactful as the proportional change will

be greater than for the same change with higher numbers of events.
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Né5 Change Characterisation

NEW [N&Snew)

Basaling MAS =0 or N&5 <4 Incredsing
o M&5=8, and an increase in average
noisa of at least +348 LAedg.

INCREASE (M&5+)

M&S band Increases by af least 1, with
INCREASE (N&5+) an MéS Increase of of least 8 or +45%

(l.e. anincrease of at least | arcraft

eveny Zh)

NO CHANGE [Né5nc)

Mo change M&S band OR

Band change +/- 1 with N&5 change
<+i- B

REDUCTIOMN [M&5-)
MN&5S band goes down by af least 1,N63

NO CHANGE (Né5nc)

REDUCTION (N&5-) reduces by af keast 8 or -33% (Le. o
reduction of at least 1 alrcraft every
2h)

REMOVED - (Né5rem)
M&5 band goes dewn be lero and MNE5s
<=3, Né5 >=4 in baseline,

Figure 5.7 Characterising N65 Change

Note: Change category criteria should be validated before formalising the analysis using spatial presentation to

identify outliers or oddities in the allocation of these categories.

STEP 4: Spatial PresentatioN6bchangecategories
To provide local people with an informed understanding of the wider consequences of proposals the N65
change bands can be presented spatially, as illustrated in Figure 5.8. below. This enables understanding of the

extent and area of changes.

Split Morth-South Loops South Loop Morth Loop
(Greater sharing) {minimise population) (minimal change)

Figure 5.8 Spatigkesentation of N65 change categories

FED2 FINAL REPORT 5998 001_7.0 August2024
Exploring the Concept of Fair and Equit@ilgribution to Minimise Social Unacceptability of Airspace Design OjptoaliReport
Pages5 of 145



X

STEP 5: Spatial Understanding the consequences of N65 change categories for local people

The above illustrations enable informed understanding of the spatial implications of proposals. The next step is
to consider the implications for local peoglehange categories can be presented at postcode points using GIS
which can be used to identifpmmunity specific implications of change proposals and together with population

at each postcode point can then be used to identify aggregate populations for each change category. Figure 5.9
illustrates the conversion of Figure 5.8 to postcode points ablencommunity level understanding of

consequences.

Split North-South Loops
(Greater sharing)

= NEW
Increase.
= NOCHANGE

Resuetion PRI
= out ? e N e

South Loop
(minimise population)

" NEW

Increase

= NOCHANGE

Regueson "

= NEW

Increase.

= NO CHANGE

Resuctisn

North Loop
(minimal change)

I 4 ‘: . S — I . AT M o o .: Ve g

o

. oouT *'F

.:.;. ;‘: T . our

Figure 5.9 Spatial presentation of N65 change categories at postcode points

Step 6: Understanding aggregate change consequences of airspace proposals

Summing the population for each noise change category and then presenting as a column chart to illustrate
relative population in each change category provides greater understanding of the distribution of the
consequences of proposals for the populatiom ahole. Figure 5.10 illustrates a way in which this could be

presented.
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Characterisation Né5 Change LT ;

NEW (Né5new) -
Baseline N&S =0 or NS <4; increasing -
to N&é5>8, and an increase in average -
noise of at least +3dB LAeq. -

- pop

INCREASE (N&5+)

N&S band increases by at least 1, with

an N&5s increase of at least 8. (i.e. an

increase of at least 1 aircraft every2n} o ===

INCREASE (N&5+)

-
—
-
——

Increase

NO CHANGE (Né5nc)

Mo change N&5 band OR

Band change +/- 1 with Mé5 change
<+/-8 pop

=
= e -

NO CHANGE (Né5nc)

REDUCTION (Né5-)

M&S band goes down by at least 1,M4&5
reduces by at least 8 [i.e. a reduction
of at least 1 aircraft every 2h)

REDUCTION (Né5-)

reduction

s pop

REMOVED - (Né5rem) Tea
MNé&S band goes down fo Zerc and N&5 -
<=3, N&5 >=4 In baseline, =~

Figure 5.10 Considering Aggregate ConsequerRasulation and N65 change category

STEP 7: Determine the extent of the consequence of N65 changes on the population using Features of Person
Events Index (PEI)

ThepresentstudK A IKf AFKGSR (KS AYLRNIO OB 2F I&kIIODR2YOBAIIYEN
incorporation of the PerseBvents Index (PEI) in the evaluation of relativePiskbrings together events and

population to quantify noise load, change and distribution.
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“The PEI allows the total noise load generated by an airport to be computed by summing,
over the exposed population, the total number of instances where an individual is exposed
to an aircraft noise event above a specified noise level over a given time period.......

For example, if a departure off a specific runway at an airport by a particular aircraft type leads
to 20,000 persons being exposed to a single event noise level greater than 65 dB(A) then the
PEI6S) for that event would be 20,000. If there were a further similar event the PEI(65) would
double to 40,000 since there would have been that number of instances where a person was
exposed to a noise level louder than 65 dB(A)). The PEI is therefore expressed by the following

formula
PEI(x) = ZP_ N
where X = the single event threshold noise level expressed in dB(A)

P, = the number of persons exposed to N events > x dB(A)

Text Box 5.2: Explaining Person Events Index.
Adapted (with PEI(65) replacing PE)#0m Expanding Ways to Describe and Assess Aircraft Noise. Discussion

Paper. Australian Government. Department of Transport and Regional Services.

In this framework PEI(65) has been adopted whittfeisum of N65 x population at any given population point
and @lculationis illustrated in the box belawhere PEI is used throughout the report it is referring to the

PEI(65). It should be noted however that if an alternatiabdVe is adopted then the PEI(N) would also change.

Example PEl calc
Né5 = 20; pop = 120

N&5 = 10; pop = 100 PEI = 2,400
PEl = 1,000 . .
NG5 = 20 © TOTAL PEI
=920 pop =
. PEl = 1_205 P = 8,200(personevents)
Né5 = 5; pop = 120 . ~ ~
PEl = 600 ESS:*BW 55 é)op =200

Analysis and presentation of the spatial population & distribution change features of N65 ead [alide
enhanced understanding of the charigeverall noise load with airspace proposgise PEI features can

provideobjective assessment of risk factors associated with distributional faimiesms of overall noise load.

In thefirst instance, combining N65 with population enables greater understanding of differences in overall

noise load (i.e. comparisontotal PEIs Figure 5.11 shows thifference in PEI by comparing total PEI of

baseline with théDptionbeing considered.
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Baseline Option

Figure 5.11 Total PEI and Total PEI Change Comparisons with Baseline

Thesecond PEI featurie arrived at by combining the N65 change categories with population at each postcode

point, providingfurther understanding of the aggregate consequences of the change which can also then be

included in theobjective assessment of risk factors associated with distributional faiMekiglying the N65

and the population for each point in each change category for the Option provides the PEI for each change

category. This is illustrated in Figure 5.12, highlighting how the distrileftiPEl across the categories of

changecontributesto the total PEI for the Option.

Baseline

Based on the PEI distribution of the design option

INCREASE (PEI+)

M&5 x pop for al lncations FEI
categonsed as Ma5+

NEW (PEInew)

M&5 x pop for al locations
gorised as NaSnew

MN&S x pop for dl kacafions
categorsed as MéSnc

Reduction (PEI-) .
M&S x pop for ol locafions
categorised as Me5- PEI

Option

Mo change (PEInc) by -

ncrease

regaucTnon

Figure 5.12 Understanding the distribution of change

Categoriesbased on Option Total PEI
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Thethird PEI featuréocuses on the quantification and distribution of the difference in total PEI (PEI diff)

between categories of change. This is achieved by multiplying the change in N65 at each postcode point by the
population therein and is illustrated in Figure 5.13 Value of this assessment is that it sheds light on the PEI

difference (both increases and decreases) experienced within each change category (rather than only the PEI
outcome) as a result of the shift from baseline to the optiondeonsidered.

Bazod on the PEI distribution of PEI

difference with respect to bassline
and option considerad

NEW (PEInew)

Hé5 ehange x pop for all
lacations categaorsed as
NéSnew

Total P
PEl
Sum

s IR

INCREASE (PEI+)
M&5 change x pop for all
L ' locafions catagarsed as
Fop) MAS+
1

PH +

Ne change (PEInc)

1 M&5 change x pop for all PEl Difference between
B locafions categorsed as + and -

' MaSnC 2 . = PEI diff
L]

i Reduction (PEI-)

1 Mé5 change x pop for all —
\ locations categorsed as

B M&5-

1]

Baseline

)
i

1]

i

1

y

Option L

Figure 5.13 Understanding the distribution of change categories

based on PEI difference between baseline and option

These three PEI features helphain theaggregate, distributional consequenadshange$rom design

populations potentially affected by ACPs.

proposals for local peoplPEI could therefore also be used to highlight the extent and consequence of
concentration or sharing regimesproviding the basis for transparent and comprehensive engagement with

Summing relative changeanprovide greater understanding of how options change the distribution of the

noise load and thereformformsrelative risk of socially unacceptable outconrather than the more binary
outcomes ofjuantitative, absolute assessmaftoptions).

therebyinforms relative risk ddistributional fairness.
FED2 FINAL REPORT 5998 001_7.0
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STEB: Aligning Quantitative Features of N65 and PEI with the Hierarchy of Relative Risk

The attributes of the hierarchy of risk presented in FigL2éave been interpreted into dimensions using N65
and PEI changdBased on the fairness outcome being to minimise the change in the distribution ofasoise
establish through FGs with communities around Gatwick Airpleetfpllowing characteristics have been
identified:

T wWA&]1 A& YAYAYAEASR 6& YIEAYA&AY3I at9oL y2 OKIy3S¢
1 Risk increases with increases in overall PEI; the risk reduces with greater PEI redaotaising that
how this is achieved might influence perceptions of risk (i.e. for the same NET PEI the risk is likely to be
greater if this is achieved with larger Rild PEI+ values indicativenodre extensive change in the
noise environment).
1 There is an increased risk with increasing PEI+
Increased risk with increasing population of N65+
1 Increased risk with increasing PEInew

]

To objectively assess rigkese can béranslatedinto thefollowing specific quantitativid65,PEI and PEI

change features

1 Minimise the population ilN65 change increase categories (i.e. N65+ and N65new)

1 Maximise reduction of NET PEI (representing the greater overall reduction in overall noise
load)Maximise PEInc (representing that mising change in distribution of noise burden is considered
least unfaiy.

1 Minimise PEI+ (representing that in the context of changing distribution that it is less unfair to increase
noise for those already exposetut recognising that inevitably there will be some for whom noise
burden increasesbut the smaller this is, thiess likely it is to be seen as unfair)

1 Minimise PEInew (reflects the perception that there is greater risk with overflying areas with little or no
previous experience of aircraft overflight)

This is summarised in Figure 5.14
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Hierarchy of Relative Risk Quantitative Features

Overflying populations with no ar only limited

experience of aircraft noise likely fo increase risk. Increased risk with increasing PEInew

Ji

The greater the exient of change relative fo Increased risk with increasing

expectation the greater the concerns raised about population {and/or area) of N&5 Miniriss Ni5naw popuialion
ﬁ impact and unacceptability - as the difference event increases
= between expectation and experience grows, so the risk Minimise population Né5
g’ increases Increased risk with increasing PEI+ SO e )
g Concentration along existing centrelines increases the Increased risk with increased overall Mmlmu::m?::r 2
o burden of those already experiencing the most burden PEI, risk reduces with greater PEI
E (or in the case of a new route means those near the reduction Maximise PEInc

centreline experience more burden than the most
affected previously) — increased risk.

4

Minimise risk by maximising PEl ‘No

"

Maximise PEIl reduction

Change’
Minimal change to pattemn of sharing of noise burden is
likely to be lowest risk
Population >LOAEL .
No (day/night] Population HA
Increased health burden on Increase Population >SOAEL
Increased health S pulation Population HSD
burden overall those dlready experiencing (day/night) opulation

high burden

Zero People >SOAEL (baseline) with >1dB increase
(day/night)

Figure 5.14: Aligning quantitative features with the hierarchy r&flative risk.

Further analysis would be required on the implications for AONB or other areas where there are specific
characteristics of concern for local people. However, these are considered to be secondary to population

factors.

Direct engagement with local stakeholders early in the process should be used to confirm the relative

importance of various factorsthe quantitative metrics can then be suitafiig)aligned.

STEP 9: Analyse the aggregate changes for each proposal

Steps 57 provide an understanding of the metrics and how they can be used to illustrate aggregate distribution

of changesStep 8 demonstrates how the hierarchy of risk can be interpreted using quantitative features of

these metrics. In Step 9 these are combined and analysed by reference to the illustrative examples first

presented in Figure 5.Fwo methods for describing the change in distribution of the noise load have been

proposedc the first is using spatial distribution of N65 categories (see séea 4); the secondsing an

approachthat describes, in aggregathe extent of change within each N65 category basethemopulations

affected,the outcome total PEI and PEI difference (steps 3, 6 alifg bothPEl measuresvercomes the
limitation of each oneAsd h dzii 02 YS¢ t 9L HKAOK dzy RSNJ AffdzAGNYI G§Sa GKS
RAFTFSNBYyOSés 6KAOK KAIKEAIKGE GKS SEGSyd 2F -NBRdzO0G A

represents the no change category (humbeew#nt changes are small).

Figures 5.8 and 5.9 presented the distribution of the noise burden across the population by N65 ,categlory

can be aggregated as illustrated in 5.10 and represented for the three options under consideration in Figure
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5.15a Figure 515b below illustrates the aggregate analysis of the PEI features identified in Step 7 i.e. the extent

of change of PEI for each N65 category.

10,000

LY -

+2.000

4000

5000

10,000

Population by Né5 Change Calegory
Spiit N-5 Sauth Loap Hoth Loop

LR

Lans ik

Figure 5.15a Analysis of N65 Featur@®pulation by N65 change category in the Option
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500,000

450,000

400,000

350,000

200,000

280,000

200,000

150,000

100,000

$0.000

458,750

Baselne

398,750

Spiit N-5

350550

Searth Leop

448, 550

Nerth Loap

00,000

00,000

00,000

100,000

200,000

300,000

Split N-5

59,800

Feature 1b — PEI difference

South Lloep  Nerth Leop

-108 200

-200

(see Fig 5.11) (see Fig 5.12)

Feature 1a - Total PEI

Total PEl by Né5 Change Category

Split N-§ South loop

Narth Loop

96,250

§ ey

i s203

g

T, 00

120

Feature 3
(see Fig 5.13)

100,000

1517 —

U

200,000

-300,000

20,712

-400,000

Note: Feature 2 describes the distribution
of the PEl across the N65 change
categories for the outcome.

The Total PEIl described in Feature 1a
arises from the sum of the PEls for each
Né&5 change category.

Feature 3 describes the distribution of
the PEl across the N65 change
categories for the PEI difference and
so therefore describes how a reduction
or increase in overall PEl has come
about.

The PEI difference of Feature 1b is
therefore derived from the difference
between between the PEl of increase
N65 change categories and reduction
change categories.

Figure 5.15b Analysis of PEI Featgres

PEI Difference, Option Total PEI by N65 Change Category and PEI Difference by N65 Change Category.

il

These illustrations provide insight into the consequences of the options first described in Figure 5.4, the
rationale behind which was to move some (Spi&)Nor all (Souttoop), of the traffic to the north onto a

southerly route overflying less densely populated areas. The following is noted:

As expected, this results in a reduction in the total population experiencing increases in N65 events

compared that experiencing decreases in N65 events (i.e. populations above and below the line
respectively in Figure 5.15a). Representing a lower oREthfor both the Split-8 and South Loop
options compared to baseline which shows up in the negative PEI differences (Ee#iguee 5.15b).

However, when the distribution of population among N65 change categories is examined the scale of

the newly overflown population is revealed for bofitions that include aoutherlyloop option (Split

N-S and South Loop in Figur&®) with the PEI by N65 change category and PEI difference by N65
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Change categorfyrther revealing the greater burden on the newly overflown when all (South Loop)
rather than half (Split 18) the traffic is placed on the south loop (Features 2 and 3 in Figure 5.15b).

1 On the other hand , maintaining traffic on the existing route (North Loop) within the confines of what is
possible using PBN, results in a only a marginal reduction in overall PEI, but communities experience
much reduced relative change compared to baseligflected in the large populatiofBigure 5.15a)
and PEI outcome valuesthe no change categoriéBSigure 5.1b Feature 2and the small PEI
differences in all N65 change categories for North loop (Feature 3 in Figure 5.15b)

Thus, the distribution of population across N65 change categories and the associated PEI features quantify the
extent of change for populatioragfectedby all options with the relative risk of social unacceptability increasing

with the transition from the North Loop option to the SphSNand then the South loop.

This analysis is then placed within the Hierarchy of Relative Risk (Figure 5.14) in Step 10 to assess overall

performance of each of the proposed options.

STEP 10: Assess relative risk of social unacceptability for each proposal to inform decision making using the
hierarcly of risk.

The final step is to contextualise the relative risk of each proposal to inform decision making. Figure 5.16
illustrates a twepart assessment: The first part requires an evaluation of whether the outcomes of the option
g2dzZ R 0SS 02y ai RSeBNR consilisfstitte keldive riskwittirefdience to the quantitative

features ofpopulation and associatdeEl derived from the Hierarchy of Risk (2) illustrated in Figure 5.14.

Evaluation of social unacceptability.

1 Is the proposal likely to be considered “unfair?

Population >LOAEL Population
No (day/night) HA
Increase Population >SOAEL Population
(day/night) HSD

Zero People »SOAEL (baseline)
with =1dB increase (day/night)

Relative Performance of PEl metrics and associated
relative risk of social unacceptability

Quantitative Features of Hierarchy of Risk

Noise Event based metric associated with risk factors

Minimise PEl for newly experiencing (PEInew)

Increased risk with increasing PEInew
-5 . . . Minimise NéSnew population
= Increased risk with increasing population
o (and/or area) of N45 event increases
£ imise population N&5 i (PEI+ and PElnew)
3 Increased risk with increasing PEI+
[
'6 Increased risk with increased overall PEI, risk Minimise PEl increase (PEl+ and PEInew)
£ reduces with greater PEl reduction

Minimise risk by maxirnising PEl ‘No Change' Maximise PEInc

Figure 5.16Contextualising risk of social unacceptability to inform deecisiaking
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Part 1¢ Assessment of likalbodof being considered unfair.
CAIdzNBE podmt 0St2¢6 AffdzadNFGSa I LINPLR2ASR LINBaSydidl GAi:
In all cases none of the criteria are failed. It is considered that there is no need to present the detail, but to

present pass/fail outcomes some form of relative indicatiohus,in the population >LOAEL row it can be

aSSy GKIFIG GKSNB Aa | 6A33SNI & NB R &ithldyisdicaied byfargdrK S { 2
font size.

Baseline

ﬁz"&« - 19% —— - 1% C\ 20%
_ Split north-south South Loop North loop
Population >LOAEL reduction (-) Reduction (--) No change
Population >SOAEL No change No change No change

Population > SOAEL in

BL with >1dB change Gt zero zero

Figure 5.17 Assessment of Likelihoobaifigconsideredinfaii
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Part 2¢ Assessment of relative risk of social unacceptability

X

Figure 5.18 belowresentsthe relative performance of considered options on each of theo&pulation and

PEI metric risk factors identified in Figure 5.16 $2g Step 9 above. This relative performance can be used to

better understand the relative risk of social unacceptability of each option. It should be noted that this relative

performance doesnotim@l 'y 6az2fdziS €t S@St 2F NRal1zZ AdSd G(GKS

no riskq where there is a change in airspace and operatienetiis an inherent risk that the resultant change

could be considered socially unacceptable, this is to illustrate relativahisie are many ways to visualise the

relative performance of options being considertts is presented as an example.

Visualising Relative Performance against PEIl Categories

Each option has a coloured dot that is positioned relative to its
performance in each PEl category, the relative position of dots
can be associated with Relative Risk of social unacceptability.
Orange = N Loop, Green = N-S Loop, Blue =S Loop

Relative Risk Increases

Lower RR Higher RR
Total PEI
(Total Nolse Load)
A s N .
L] 250000 . l ' 500,000

Population N65 increase
[salid fill dots represent Total population with NS change "increase” categories
MéSnew and NéS+; pattern filled dots represent NéSnew only)

B O @) now
N . ) N . % Increase
2 5000

PEl increase
[salid fill dets ropresent Total PE| for N&S change “incrense” entegories MaSnew and M&Ss,
pattern filled dots represent N6Snew only)

W NS 5 new
c L . -5 . .5 Increase
o ki) 200,00

PEI No Change

N NS s

D | @ . L
00,000 100,000

PEI Difference

{difference in overall noise load)

- H-5 N
E 150,000 .ICC, Ll . 50 000 .
PEI % Difference
(% difference In overall nolse load)
s NS N
F S0% 40%. 0% . 0% . 10% .

Figure 5.18 AssessmentRdlative Risk
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The above figure demonstrates that it is possible to illustrate the relative performance of a groupacgairsp
change options against egfories oN65 andPEmetrics. This can then be linked to the relative risk of social
unacceptabilityassuming dialogue with local communities has identifipabBerencefor a particular pattern of
noise/aircraftmovement distributionIn the case of Gatwick Airpdocus groupsas highlighted in the previous
chapter,a clear preference for minimal change was identified resulting in the association with the relative risk of
socially unacceptable outcomiflsistrated in Figure 5.18. Such illustrations should help clarify teenaf

changes to the noise environment resulting from specific ACPs and thus facilitate more comprehensive and

transparent engagement communities over airspace change decisions.

It should beemphasisedhat the optiors with highest rislshouldnot be discarded, or that thiewer riskoptions
should be considered preferred. Having considered relative risk it is recommended that mechanisms be
considered for moderating the risks of each proposal. Figure 5.19 presents some questions that could be

considered to elucidate potential means to modenasé.

1) Can some form of limited sharing be applied to allay concerns
of concentration e.g. by reducing precision of route design?
Reduce Risk.

2) Could dgircraft be spread among populations currently
experiencing some exposure to allay concerns over the extent of
difference against expectation? Reduce Risk.

3) Could new routes be added to share over a wider area?
New routes increase sharing could increase risk, but merits of this
were expressed for overall faimess and so this could reduce risk
depending on other factors

4) Could an operating pattern be provided that could deliver
some form of respite or relief to mediate the risk from wider sharing
with new routes? (Negative consequences when the new route in
operation must be acknowledged.)

5) With new route structure, could some of limited sharing be
provided to reduce the risks of heavy burden with concentration.

6) With new route structure, could wider sharing (more routes)
reduce the risks of heavy burden with concentration be mediated
by limited sharing to reduce exposure levels or more routes fo
enable more wide sharing and/or respite to be provided

Figure 5.19 Risk Moderation Questions

All analysis should be presented as part of the narrative within engagement praeesdsésatindividualsare
ableto provide an informed respongeased orunderstandngthe prosand congacross a variety of impacts)

each option.

Based on the outcome of the Focus Group analysis and subsequent road testing (see 5.thib&®stpp

process has been propostxlsupport airspace sponsors in adding a distributional dimensidimetio

FED2 FINAL REPORT 5998 001_7.0 August2024
Exploring the Concept of Fair and Equit@ilgribution to Minimise Social Unacceptability of Airspace Design OjptoaliReport
Pager8of 145



X

assessment and presentation of airspace change propgosaldude consideration of thelative risk of social

unacceptabilityof airspace changes

5.5Results from roaetesting the assessment framework

Earlyiterations of the framework for illustrating the relative risk of socially unacceptable outcomes using the
assessment of N65 and PEI spatial distributions and associated magnitudes of change were presented to Gatwick
Airport stakeholders, the ERG, SFGtarmlsubI NR dzLJ 2F GKS /11 Q& ! a{ CdzyR . 2I N

early in 2024. These meetings revealed

1 General support of the ideas in the framewarld the benefit it could bring to existitgcurrent CAP
1616 procedures. Consideration should be given to the setting of the goal or outcome at the outset
(such as minimizing change, maximizing reductions in noise events etc) and how to include this in a best
practice document which should inckidhitial engagement and feedback. The approach does however
need to be applicable to all airports perhaps with a lightweight version for the smaller airports. Care
needs to be taken on how to share this with the community.

1 A commorconcern over the use of N&& opposed to other potentiak&bove thresholds. It was
accepted that this was a good starting point especially as N65 is the metric in policy (Air Navigation
Guidance section 3.1) this gives airports some way of using this metric to explain chathge and
potential noise consequences of airspace modifications. Sensitivity testing might be required to test the
suitability of other Nabove metrics at different airports. Further, whilst this work has focussed on
spatialdistributional fairness, consideration should be given to temporal management options including
nighttime and provision of respite.

1 Feedback om proposedanking stepn the assessment suggested that this might be a step too far as it
implies equal weighting of each assessment sias resulted in the modified presentation of
performance against objective noise metrics illustrated in Figure 5.18, which is then associateal with
relative risk of socially unacceptable outcoméevertheless, gpulation andPEl differences by N65
change categories was acknowledged as being dependent on the definition of those change categories.
At this point in the work these are recognised as sugdeategories and some sensitivity testing will
be needed to establish whether modified change categories might be more appiomlifieeent
circumstancedAll the feedback was considered in refining the process and the worked examples
presented above reflect some refinement to the original N65 bands and change categories.

1 Some concerns were expressed as to how this assessment framework might be received by noise
affected communitieslt was suggested that dissemination and socialisation of the framework be
carefully considered if its benefits are to be optimised (e.g. through bodies such as the Single Design
Entity (SDE) group and the ACOF community advisory panel).

Overall, the research team appreciate that if full value is to be extracted from this framework for the objective

assessment of changes to noise distribution as a result of ACPs then airports will need to undertake their own
communityengagement activities to establish preferences for certain patterns of noise distribution change and
use this to inform assessment of the risk of social (un)acceptability through the use of N65 (or similar) and PEI

data as prescribed here.
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6 CONCLUSIONS ARECOMMENDATIONS

The UK has embarked on a process of Airspace Modernisation with the intention of optimising the benefits from

the adoption of performancbased navigation (PBN) that enables aircraft to fly with increased predictability and
accuracy. According to the UKv@mment (DfT, 2018), a key benefit of this feature of PBN is that it

O2y OSY(iNIXGSa G4NIFFAO I'yR (iKdzAa AyONBIFrasSa FANRARLI OS OI

offering environmental gains through more direct routing.

Whilst concentration brings benefits to airspace efficiency, concerns are often raised by local communities and
noise groups in respect of the impaotslocal people arising from concentration, particularly where that

concentration has moved aircraft to new locations or when the increased concentration has resulted greater
perceived impacts to people alreaahpstaffected. Campaign groups around Gatwick have highlighted a policy

2F ATl AN disyfibutiofdj @aAFid & f BF G NI F T Zda cbngentrationNAirgraiove® = NI G K €
certain areas. While this highS @St €95 2062SOGAGS KIFa 0SSy &a2dza3Kd o&
Noise Management Board since 2016, no adequate description of how to design and deliver a FED environment

exiss in government policy or legislation.

a

[N
ey
w

¢ KS LINBaSy il sdughtt®addresd isly@pdyilding2z y G KS 2dzi O2ySa 27

had the following key aim:

G¢2 dzy RSNRGlFIYR K2g FANRLI OS RSaAdy 2LJiAz2ya AyTFtdzsSyo
Sljdaide G2 AYyTFT2NY Y2NB a20Aaltte FOOSLIIotS ANRBRLI OS

Key to the development of the study werenceptsrom the EU funded ANIMA project and innovative work on
aircraft noise and fairness undertaken around German airports (Hauptvogel et al, 2021). In particular, the
present study considered the distributional, informational and procedural dimensionsek&pierception

highlighted by Hauptvogel et al.

FED in UK Aviation Noise Policy Context

At present there is no policy framework, description or guidance upon which to base design considerations
consistent with a FED aim. Instead, Governmentgbiick {1 Sa | 6ARSNI GASg aidl GAy3 GF

21 https://www.gov.uk/government/publications/aviatiomoisepolicy-statement/
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y2AasS Ydzad 0SS YAGAIFGSR Fa YdzOK Fa A& LINIOGAOFotES I
aviation is central to a sustainable future for the sector. Given the policy focus on local impacts, the existing
airspace design procesapés significant emphasis on consultation to develop the principles on which designs

are based and assessed.

The Department for Transport issued Air Navigation Guidance (CAA, 2017) to the UK Civil Aviation Authority (UK
CAA the body responsible for overseeing airspace changes in the UK), which acknowledged the potential
negative environmental impact afrspaceOK I y3Sa | yR KAIKE AIKGSR 202S00GA@Sa
ddzaGFAYlIofS @AFLGAZ2Y aSO02ND 6LPyovd ¢KS&asS INB G2V
1 ‘Limitand, where possible, reduce the number of people in the UK significantly affected by adverse
impacts from aircraft noise
1 Ensure that the aviation sector makes a significant andedfesttive contribution towardseducing
global emissions; and minimise local air quality emissions and in particular ensure that the UK complies

gAGK Ada AYOGSNYyFaGA2ylf 2060tA3FrGA2ya 2y AN ljdzk £ A

Thus, from a noise perspective, the UK CAA and airports responsible for coming forward with airspace change
proposalgairspace change sponsovgre charged with balancing economic and social benefits from a growing
air transport system and any associated emissions outcomes with the potential adverse noise impacts on
communities near airports. Given the complexity of the potentially competingtivgje and aspects of noise
management, the guidance states that all changes below 7000 feet should takecmiotdocal circumstances

and not be agreed by the CAA before appropriate community engagement has been conducted by the sponsor.
FED and CAP1616

The CAA produced CAP1616 to provide guidance for the désigiopmentand implementation of airspace

change. Whilst there are many considerations to be made in this process, in respect of UK noise policy it states:

@KS D2OSNYYSYyGQa y2A a4 Spodsiblé, redée the dumidedio? pedple i thé UK | Y RZ g K
significantly affected by adverse impacts from aircraft noise. For the purpose of assessing airspace changes, the
Government wishes the CAA to interpret this objective to mean that the total adverse effexiple as a

result of aviation noise should be limited and, where possible, reduced, rather than the absolute number of

people in any particular noise contdur

GTo be consistent with this, priority should be given to reducing the total significant adverse impacts rather than
the number of people who will experience aircraft noise. Ther&forea noise perspective, it may on occasions
be better to have multiple concentrated routes that share noise among more people, than a single concentrated

route which affects fewer people but to a greater exbent
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The implementation of an airspace system that fully harnesses the capability of PBN, whilst guided by the initial
design principles consultation, will mean that routes are flown more accurately and cohsetentltimately,

NBadzZ ¢ Ay O2yOSYydGNI GAy3I y2AaS Ay | NBF& dzyRSNJ NRdzi S
could therefore be achieved by pursuing an approach that concentrates aircraft over least densely populated

areas, and sov@iding more densely populated areas (a conegatand avoid approach).

It is clearly a sensible intent to reduce the overall health consequences of aircraft operations for local people and
a2 0KS a02yOSyidiNIGS YR I @2ARé I LIINBFOK A& dzy RSNEGI
changes in distribution of i&e, the consequences of concentration for the smaller number of people (and

possibly new people), the implications for change of expectation ollemdnd the perception of the changes

by the broader population. The assessments simply result in theltesime being the one with the least

overall impact of the options available. This approach has generally resulted in significant adverse reaction from

local communities.
It is worth noting that CAP16&6ates

Gwlk GKSNI GKIFy | w2yS &A1l S Fada FffQ FLIWNRFOK (2 6KSI(
consider the impacts of different options and decide whatvaik better in a given situation. These decisions
dK2dZ R 0SS AYTFT2N¥YSR o0& O2y&aARSNAYy3I GKS yiAOALI GSR vy

CAP1616 therefore provides a framework upon which to base consideration of FED. However, the concept of the
fairness of redistribution of the noise burden is not considered within the process and as such, this process is
likely to favour outcomes that cosstrate aircraft over the smallest number of people regardless of their

current exposure to noise.

The work represented in this report aims to contribute to understanding how the dimensions of fairness can be
consideredalongside the existing CAP1616 process. This includes enhancing community engagement through
developing a betteappreciationof the issues of greatest concern to residents. Which is, in turn, used to

propose an assessment and engagement framework using supplementary metrics to increase public
understanding of the consequences of airspace options such that the processes leaeicigitis on specific

airspace change options a@ransparentand allow community input to the final outcomes.
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6.1 Understanding the Dimensions of Fairness

Consideration of the dimensions considered critical to perceptions of fairness (Hauptwlg2®21) enabled

the design and delivery of community engagement vehicles (workshops and focus groups) to explore in detail
those features of aircraft lateral distribution that influence perceptions of fairness and equity (known as

G RA &G NR O dzil A 2 ¢fllad asp€dts biNdoSnatiriali(e.gl use obparticular metrics) and procedural (e.g.

approach to consultation) fairness.

I NAGAOIE G2 GKS adz00Saa 2F (GKS F¥20dza 3INRdzLJA Ay NBGJS|
the use of a virtual airport to illustrate different aircraft distributions and their consequences for noise changes

on the ground. Removirrgference to specific locations reduced NIMBY bias and enabled discussions to reflect

on the overall fairness for different patterns of increases and decreases in aircraft noise event outcomes.
Participants were willing and able to express preferenced dledame possible to relate these changes in the

spatial distribution of increases and decreases in N65 events to perceptions of fairness.

6.1.1 Distributional Fairness

¢KS C95H {GdzReé F2dzyR (KIFId GKS O2yOSLIJi 2F aCFANI 5Aall
G2 0S NBfIFIGSR (G2 SldzAdlFIofS RAAGNARAOGdzAAZ2Y T 2NJ aKFNRyY 3.
AaKI NBR¢ & wl dlida 8fKeEness Kn®ngldSmidiniies around Gatwick Airport appears to stem from
minimising the change in the spatial distribution of the existing noise load whilst delivering noise reduction

through technology and flight procedures to reduce noise on thvgeare overflown.

The findings of the present study revealed a spectrum of risk of social unacceptability associated with the
perception of distributional fairness (Figure 4.20lear preference for airspace designs that result in minimal
change in the redistribution of the burden of aircraft noise (presented as changes irfbagedtmetrics) and
minimise increases for those are already most affected was revealed. As sucts igsidting in these relative
outcomes are likely to be considered less distributionallyiusyfa, consequentlyat lower risk of being

considered more socially unacceptable.

In airspace design terms this implies that some form of limited spreading of aircraft movements around areas
already overflown is likely to be considered a less socially unacceptable outcome than allowing aircraft to
concentrate around a route centrelinedause of more precise and consistent navigation, or for new areas to
be overflown by similarly concentrated flows of aircraft. It was recognised that, as the degree of sharing
becomes more geographically extensive (whether this be to distribute aircragiseexisting NPRs or to share

the noise burden over a wider geographical area with the addition of new routes), the point(s) at which
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perceived benefits from sharing become outweighed by concerns over sharing is unclear and might only be

revealed when specific ACPs are discussed with communities.

Whilst the tipping point between the benefits of limited sharing and the risks of wider spreading of the noise
burden is unclear, communities were consistent in their belief that any discussions about the merits, or
otherwise, of noise sharing, includedenence to the numbers of aircraft movements being shared. There was
widespread appreciation that the benefits of sharing could be eroded over time if absolute numbers of aircraft

continue to grow rapidly.

It should be noted that this preference for minimal change in the spatial distribution of awaissftvas found
among focus groups held in the environs of Gatwick Airport and that it cannot be assumed that this will be the
case at other airportsThus, we would advocate for other airports to undertake their own community
engagement activities (ideally using a virtual airport context) to understand community preference for different

changes in the lateral distribution of aircraft movements, abneuin Section 6.3 below.

The present study also revealed that it would be considered absolutely unfair for the burden of noise on those
currently most significantly at risk of adverse health outcomes to increase further, even if this results in large

numbers of people exposed telatively lower noise levels.

Whilst the geography of the redistribution was considered of primary importance, focus group discussions also
identified several secondary factors that could moderate the perception of distributional unfairness and
therefore moderate risk. These includedduse/designation, the urbarural divide, and the extent to which
forecast changes conflicted with social expectations of living in an area. The extent to which these secondary

factors moderate the risk is unclear.

Whilst the focus of the conversations was on the relative merits of these dispersal concepts, it was noted that
other means of minimising noise on the ground were often raised in the focus groups (e.g. quieter aircraft,
optimised departure and arrival varal profiles, etc). Local people were consistent in indicating there is an
underlying assumption that all the Balanced Approach possibilities would be utilised to minimise the noise

impact of any lateral distribution options discussed.

6.1.2 Informational and Procedural Fairness

Although the study highlighted the importance of the change to the distribution of the noise burden on the

perception of fairness, the importance of the role of informational and procedural fairness, as described by
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Hauptvogel et al (2021), in reaching a socially acceptable airspace redesign was expressed consistently across

the focus groups.

From an informational fairness perspective, the utility of noise dvasgd metrics, in particular N65, to
illustrate nuances in changes that are relatable to the perception of change from a community perspective
compared with the conventional, policy appch using average noise level metrics was clearly identified. This

can be linked to population through analysis of changes in Person Events Index.

The study has identified that assessment, engagement and deciakingby airspace change sponsarihin

the CAP1616 process, whilst being comprehensive, is based on the consideration of aggregate effects using
average noise level metrics. The concept of the fairness of redistribution of the noise burden is not considered
within the process and as sychis process is likely to favour outcomes that concentrate aircraft over the
smallest number of people regardless of their current exposure to noisestlily proposes a framework for

the assessment of the perceived (un)fairness of specific airspace changes based on the novel use of N65 and
associated PEI data, which is intenttedupport assessment (shortlisting) of ACPs and their presentation in
community consultation as part of tipeocess by introducing the consideration of distributional fairness. In

turn, this assessment should help improve perceptions of informational and procedural fdiroegh the
development okocially negotiated design momes whilst maintaining consistency with the existing policy

assessment framework.

The findings from our Q study emphasise the importance attached to geeunine,and honest engagement

with communities over airspace change (See Text Box 5.1).

6.2 A Frameworkio support airports inassessing and communicating the distributional
consequences of airspace change proposals

In Chapter 5 a 18tep assessment framework is described to improve understanding of the distributional
consequences of airspace changes and, thereby, the inherent risks of socially unacceptable outcomes arising

from the modernisation of airspace process.
Steps 1 and 2 illustrate the geographic extent of route changes and noise event distribution.

1 Step Ig (Figure 5.4) illustrates the geography of existing and proposed routes.

1 Step 2¢ Figure 5.5 using noise modelling outputs that reflect the associated flight track changes
calculates changes the spatial distribution of the number of noise events (taking N65 as the
exemplar, noting that average noise level indicators will be produced alongside these as part of a policy

based aggregate assessment).
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Steps 37 combine these noise event distributional changes with population data to quantify and present the
2SNttt GaSEGSYd FyR RA&AGNRAOdzIAZ2Y 2F OKIFy3aSé G2 GKS

modifications to routes.

1 Step 3¢ Categorising the spectrum of N65 exposure into meaningful bands (Figure 5.6) and defining
thresholds of change by reference to these bands (FigureM6Bbnew, N65+, No Change, Néhd
N65rem)

1 Step 4 Taking noise modelling outputs from flight track data for proposed route changes to calculate
the spatial distribution of N65 change (Figure 5.8)

1 Step 5 Relating these N65 changes to population distribution (Figure 5.9)

1 Step 6-Identifying the populations exposed to different categories of N65 change (Figure 5.10

1 Step 7- Calculating the PEI for each N65 change category to quantify the noise burden as a result of an
airspace change (Figure 54 Zotal PEI for the categories PEInew, PEI+, PElan@®PElout) and the

associated PEI difference for each N65 change categor

Steps & provide an assessment of therformance ofirspace changeptionsagainst N65 change categories
using population and PEI measures
f Step8 CAIdzNB pomno GF 1548 GKSasS aSEGSyd 2F OKIy3Sé
Relative Risk (of socially unacceptable outcomes) and
1 Step 9assesssthe aggregatepopulations exposed to N65 change categories (Figure 5.15a) and

associated PEI features (Figure 5.15b).

Finally, irStep 1Qhe relative performance of different route options against the existing baseline can be
evaluated using a-&age risk assessment ranking framewdthe first assessing performance agdestures
Fda20Al SR 4 A i (Rigukedzy) ard thaldecodddinkidggasveprformance in N65 change

categories for population and PEI with the relativeafdocially unacceptable outcomes (Figuds}.

Critically, it is not proposed thatehelative performance of options be used to categorically include or exclude
options, rather that the relative risk (of social unacceptability) is ussgpjoortthe sponsorshortlisting of
options,consider mechanisms to mitigate risk and crucially as a means of presenting the potential outcomes of
options to communities to allow a transparent discussion of the relative merits of each option to inform ultimate

decisionmaking.Following this assessment options feducing the risks can be considered.

It is recognised that there may be a need to refine/tailor the approach to the local circumstances at individual

airports relating to:

FED2 FINAL REPORT 5998 001_7.0 August2024
Exploring the Concept of Fair and Equit@ilgribution to Minimise Social Unacceptability of Airspace Design OjptoaliReport
PageB6 of 145



X

1 Preference for minimal changehis was consistently revealed in focus groups with residents from
around Gatwick Airport, but it may be at other airports, with different spatial patterns of existing noise
exposure and population distributions, that different perceptions of the (ungfss of (re)distribution
of aircraft movements and consequent noise exposure are evident. We would encourage all airports to
conduct preliminary community engagement, ideally by reference to a virtual setting and concept
scerarios (to minimise NIMBY bias) to determine community perceptions of different patterns of the
lateral distribution of aircraft movements. Revealed preferences and their implications for the risk of
outcomes being perceived to be less fair can then beditdi the objective assessments the
distribution of noise events using the framework described above.

1 Use of N65 metriewhilst there is precedent for the exemplar use of the N65 métris the preferred
Gy dzy-b ERBSE YSUNRO Ay !'ANI bl @AIFGA2Yy DB RIFIyOSs: (K
illustrations used in this report, it is appreciated the other/additional thresholds for single events
assessments may be more appropriate in different airport settings. Airports will need to examine their
particular circumstances to tailordbovethresholds to best capture changes in the distribution of
aircraft relevant to flet mixes, routes, population distributions and the needs of communities.

1 N65 bands and change categories rationale (based on a reflection of the lived experience) was given
for the thresholds used in the example application of the framework above, but it is recognised that the
applicability of these definitions will need sensitivity testing to localrostances. It might well be the
case that change definitions and boundaries will need amending to better reflect specific traffic levels

and route/population interactions.

The Framework has been presentecgupport airspace change sponsors when engaging with the requirements
of CAP1616However, thee is no doubt a challenge to be recognised between the preferences #ydite
revealedfrom a risk of social unacceptability assessment and options thabemapre optimal from maviation
noisepolicy perspectiverhe findings here highlight the very significant role that the distribution of the costs and
benefits of a change play in influencing perceptions of fairness amattapolation, the acceptability, or

otherwise, of outcomes from airspace modernisatibhiscould betrickyfor selection processes that place

higher priority on options with the greatest reduction of aggregate measures of noise impact (e.g. health,
annoyance, sleep disturbancé) hybrid consideration is therefore recommended that considers both policy and

FED contexts.

Linking these perceptions to quantitative measures such as the number and pattern of increases and decreases
in N65 events and their implications for person event indices provides a potential means to assess the likely
(un)acceptability of ACPs and so riig#ip in shortlisting of ACRss well asiidingthe transparent presentation

of the consequences of airspace changes with a range of out¢ornesymunities.
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The novel use of the-@ethodology in this study helped to reveal the influence of attitudes, including
understanding potential groupings of common attitudes, and preferences around the perception of fairness. In
future, including a Q Study as a precursor to the Focus Gioagsised as this step enabéegploring the range

of local attitudes and preferences and therefoem helgframethe development of materials for investigation

in the focus groups.

Whilst there is a challenge to be recognigethin the context of policy assessment, this study and its findings

FNB y24 AYyGSYyRSR a + aOKIFftSy3asS (2 LRtAO&E | yR y2NJ
This study has found that minimal change in the distributi@irofaft noiseeduces the risk of social

unacceptability (at least in the context of populations local to Gatwick). The findings and proposed framework

are not intended to be a decisionaking tool, more that it supports existing processes by providing greater
understarding of the potential consequences the social acceptability of changes to distribution of aircraft

arising from airspace modernisati@nd should imprové&ansparency and openness in the engagement

processesAll of which ultimately should deliess socially unacceptable outcomes. It shouldredsbe

considered as a framework that will deliver a universally accepted solution.

6.3Recommendationg supporting airports in their CAP 1616 journey

This report has developed a mechanism for the transparent assessment and communication of changes in the
distribution of aircraft noise arising fropmoposedairspace changes, which can be linked to the relative risk of
perceived unfairness of outcomes and their social acceptability. This framework has been presestgipas

to airports when implementingxisting CAP1616 procedui@ste that this is not intended as a change to the

existingCAR616 process)

Most airports undertaking ACPs for the purpose of Airspace Modernisation are currently within Stage 3 of the
prescribed process (Figure 6.1). Although ideally the opportunity to initially include this assessment framework
would be in options development dmappraisal (Stage 2), there may still be an opportunity for airports to
considerimplications for option shortlisting afbw to amend options to manage down the risk of social
unacceptability as part of the full options appraisal work at Stage 3 alenigsidubsequent engagement and

consultation with a range of stakeholders over the shortlisted option(s).
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Assess requirement
Design principles

DEFINE GATEWAY

Stage 2
DEVELOPand
ASSESS

Options development

Options appraisal

DEVELOP and ASSESS GATEWAY

Stage 3
CONSULT/ENGAGE

Consultation / engagement preparation

CONSULT/ENGAGE GATEWAY

Commence consultation/ engagement
Collate & review responses

Update design

Stage 4
UPDATE and SUBMIT
Stage 5
DECIDE

Stage 6 IMPLEMENT
Stage 7 PIR

Figure 6.1 Overview of the CAP1616 airspace change process

Submit proposal to CAA

CAA assessment

CAADECISION

Post implementation review

Using the framework i8tage Zan aid airport understanding of the relative risk of options in respect of
distributional fairness and provide quantification to sit alongside aggregate-patied assessments and

therefore aid options appraisal.

Incorporation of the outcomes of the assessment wigtiage ICommunity engagement), will assist

communities in fully understanding the aspects of change that are most important to them and therefore
enhance perception ohformatioraland procedural fairness. The relative merits (or otherwise) of different
options can be communicated transparently, enhancing comprehension and empowering individuals to come to
their own conclusions as to the relative merits of the options on difés. degree of openness and honesty in
communicating the strengths and weaknesses of each option should enhance perceptiese dimensions

of fairness and ultimately the perceivederalifairness of CAP1616 procedures and outcome
This is not to say that there will be no resistance to change, nor that everyone will be satisfied with the outcome,
but that through a transparent and open process every effort is demonstrably made to minimise the risk of

perceived unfairness in the outo@s from the airspace modernisation process.

It is therefore recommended thatthere possiblgairports:

22 CAA (2023) CAP1616, piafps://publicapps.caa.co.uk/docs/33/CAP1616FUT%20Airspace%20Change%20Process%20(v5).pdf
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1 Implement this framework to complement tleeistingapproach(it is recognised that the extent to
whichit is applied will need to consider existing and proposed airport size and impacts).

1 Undertakeexploratory precursoengagement with communities and stakeholderexploredifferent
forms of noise (re)distributiom order to understand thdrivers of risko social(unacceptability of
airspace change conce@ad community objectives from this proce®sir experience suggests that
this may be best achieved througtiraited number offocus groups, using a \igl/concept airport
environment so as to be neutral to thexal area.

1 Apply the assessment described within this report to airspace change proposals to support their
relativeevaluation refinement and shortlistindJse the outputso mitigate risks of socially
unacceptable outcomeand efine options according to distributional fairness principles established in
the first consultation, in the context of policy consistency

1 Design and develop transparent communication tools, drawirigeoutputs from the assessment of
changes in noise distribution, to enhance the quality of community engagement over selected airspace
change options.

1 In consultationpresentcommunities witha range ofviable options (even if one is presented as
preferred) and withthis transparentnformationon noise distribution consequencesnabing
individuals to make informed decisions about their own preferences

1 Input of community preferences to tlselection of thdinal airspacechange thereby demonstrating
meaningful engagememind consideratiomf communitypreferences in final decisions/outcomes,

helping to build trust in decisiemaking.

6.4 Next Steps

The following is recommended as urgent follow up work:

1.Supporting airports in their CAP 1616 journey as detailed above. This includes:

1 CGonsider whether it is appropriate to update guidance to sponsors of airspace change for them to
consider the social acceptability of their proposals in addition to appraisals of costs, benefits and
impacts currently required by CAP1616

9 Testing the approach for specific Gatwick FASI proposals and refine if appropriate.

1 Encouraging the adoption of trapproach at other airports

2. Dissemination of and feedback from the findings through;
1 Preparation of a layperson summary and slidedeck
1 Presentation at relevant committees, groups and confereqédis and internationally

1 Academic publications
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3. Further grounebreaking research through:
1 Publishing Q approach and findings
1 Exploring the use of Q analysis to frame community engagement and overarching objectives

1 Development of GIS led tool for PEI information
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ANNEX 1: EXPERT REVIEW GR(RG)

From the outset, it wakhe intention forwork to be reviewed by an independent panel of experts, with up to 5
members covering a range of experience and specialiswasdinticipated that this would include the review
of the planned work tasks, periodic review of progress and outcomes, and final review of the projectheport.

Expert Reew Group (ER®)as set up at the beginning of the projethe members argiven in Table Al.1.

lan Jopson National Air Traffic Services ( NATS
Chris Barnes Trax International

John Stewart UECNA

Neil Robinson Manchester Airport Group (MAG)
Dirk Schreckenberg ZEUS GmbHGermany

Table Al1.1: Members of the ERG

The purpose of the ERG was:

G¢2 LINPDGARS AYRSLISYRSYyl( | &adzMNdsearcrfrojeztFandieKpsrt adviddtSiiei A T A O
Research Team and Gatwick Airport Ltd onvil@i K2 R2f 238 | yR NBASI NOK 2dzi 02YS:

The ERG membersve asked to:

1 provide feedback and recommendations on the research aims and proposed methodology.
1 provide feedback and recommendations on progress.
1 provide a short statement on the research and its outcomes in the final report.

Meetings were held 088" November 2022nd5™" June2023 with final meetings to prepare the ERal

statemens provided with this report.

FED2 FINAL REPORT 5998 001_7.0 August2024
Exploring the Concept of Fair and Equit@ilgribution to Minimise Social Unacceptability of Airspace Design OjptoaliReport
Page93 of 145



The key questions addressed at the first meeting are given below.

Quegtionsfor BRGto condder today

o Do To Do Do Do I»

this meeting?

What do you think about the aims and objectives?
What do you think about the proposed methodology and qualitative approach?
What are the strengthsin the approach we are taking?

What suggestions do you have for any refinements?

What do you think might be the potential barriersto successful project outcomes and
how might these be overcome?

How might we gain effective Buy-inCfrom key stakeholders for the research journey?
Are you willing to participate in a short pilot on-line Q-methodology test following

The feedback from the first meetiimgsummarised below.

ERG MEEITING

AG REEMENT
ON AIMS

Looking to fairness
and equity isboth
important regarding
(less) annoyance .

Framing it around
around ‘fairness and
‘equity’ isthe right
thing to do but it also
tactically the best

ap proac h: it isdifficult
for any co mmunity to
argue in public

ag ainst 'fairness; it has
therefore the best
chance of
overcoming Nimbyism
and getting some
broad consensus.

Useful to frame it as
ocacial (un)

ac ceptab ility, thisis
really what needsto
be addressed, asthe
odirand equitabled
term hasbecome
problematic among
Cco mmunity groupsin
my view

AG REEMENT
ON APPROACH

When working with
people on a new topic
and there isinterest in
theirperception and
attitudes, a qualitative
ap proac h isTHEmethod
to start with.

Allin all, it dependson
the research question
and the point of

de parture whethera
qualitative ora
quantitative approach is
be tter. And, there isno
either or. Often the
combination isa good
way to move forward.

The approach which is
essentially based on
interaction with people is
the right one to both
understand where they
are coming from and to
go though the various
po ssible options.

Ireally like the focus
group and q-
methodology approach

NEED FOR
BROAD VIEWS

Taking a wider part of
the region into

ac count seems
reasonable asit seems
that complaints are
not restricted to highly
exposed areas.

ltisimportant you
include people who
are affected or might
be affected by
aircraft up to at least
7,000ft

But one barrier to
success might be
failing to engage a
broad enough range
of views (i.e. not just
industry and noise
affected

co mmunities). There
are many other

pe ople with a po stive
or negative stake in
av iation &s ac tivities
and their views should
be reflected.

BEWARE
DISTRUST

At the core of the

ac ceptance of the
results of the research
by all partieswill be a
be lief that the research
group are trusted and
impartial.

Ithink the biggest initial
ba rrier will be distrust of
the airport. The equity
and faimessframing
should help to
overcome som e of this.
Ithink a majority of

pe ople will buy in this.
There willbe always
some people whose
distrust of and inde ed
hatred towards the
airport will alway s
remain but that isnot a
really problem aslong
as they are smalland,
where possble, isolated
minority.

Thesecond meetingvasheld on5™ June 2022nd coveredhe following

NEED FOR
BUY-IN?

What will they get from
your research ? You
may give incentives
(money, vouchersé )
to participating
resdents, but that's
proba bly nothing for
key stake holders. They
have to see

ad vantag esin your
research for theirown
wo rk. That means, that
you have to share the
resultswith them.

An offer that they will
have a chance to
have ongoing

op portunities to
influence the journey.

Isuspect the other
thing, though ismight
be be yond the remit of
thisreport, isforthe
airport to look at doing
something around
night flights.
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Content

Recap Highlights and Next
Qutcomes

Aims ERG FG Approach

Key steps SRG Recruitment
Workshops Materials
Disc ussions Reporting

Emerging Views

Q-Satements

One key arefor whichfeedback was sought focussed around the approach to the Focus @ralijgs

particular, the following was addressed

What we will
exp lore

Criteria and map to be Distribution within NPR
discussed during New versusalread y overflown
me eting NAFS

Mecioing. Planning for
FGs

Recruitment

Objectives Test Material

Further development
of role of key features
and how to work

BExamplesto be
de veloped for
me eting using noise
and operational
metrics

towardsa decison

framework approach.

Any recommendations? /‘

Generallythe feedbak was very positig and there wageneral agreement with our planned approach.

Thisfinal report waghen shared with the ERG membensd their final statement is provided the start of the

report.
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ANNEX 2: STAKEHOLDER FOCUS GR35
As part of the initial workwo SFGs were hetd help to frame theempiricalresearch. The purpose of each was:
FO1l FNRY RAFFSNByd 1Se adl{SK2f RSNaA 2
t

¢¢2 3IFLAYy FSSRO
2 OA L dzy  OOSLIit oAt AdGe 2F FANONIFG y2ra8s.

YAGATIFGAY3T &

It was expected that theutputs would help to:
91 Design realistic and workable concepts for testing in the focus groups.
1 Understand potential barriers (and potential options to overcome these) to implementing effective
strategies for mitigating social unacceptability of aircraft noise (based around concepts of unfairness
and inequity),
T | YRSNAGI YR K2g GRYJIANE STFSOADIS] SHOAPLRRSNE F2 N (K

Two online meetings were held Bec §' 2022. Attendees ardistedin Tables A2.1 and A2.2

John Stewart UECNA
lan Greene Department for Transport
Rick Norman Heathrow Airport Ltd

Sustainability & Environment Finavia

Mikko Viinikainen .
Corporation

Table A2.1: Attendee s at SFG1

Spencer Norton British Airways

Martin Doherty Dublin Airport

Ben Fenech UK Health Security Agency (UKHSA)
Ed Weston ERCD, Civil Aviation Authority

Table A2.2: Attendee s at SFG2

The keysummary messages andtcomes are summarised belowcluded topics werelimate change, CBA,

trade-offs between carbon and noisélithough these important themes were raised in SRG discussions, the
research was shaped to ensure participants could focus on airspace modernisation and social (un)acceptability in
the context of noise without us prompting people to discuss carbon, clichategge etc (which could have made

discussions too diverse to obtain meaningful outcomes on the already complex topic being addressed).
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NEEDS

There isa general need
forthe work but it
should not repeat
previouswo rk, but
should learn from their
outcomes.

It should notbe
focussed around PBN
but about airspace
de sign usng PBNasa
6dold .

A tool isneeded for
decision making with
clear guiding principles
set out based around
clear outcom es.

Letd sot be constrained
by conventional
thinking and research
me thods.

Education around
airspac e modernisation
and PBN isessential 8
explaining the art of the
possible?

BARRERSTO
SUCCESS

Mindful of regulatory
con text, aviation

ca pabilities, and need
for effective two-way
co mmunica tion and
engagement, reaching
all potentially affected
and not those who
shout loudest.

Guidance on how to
de al with WHO low
guideline levels (or
targets?) dreal life

ap plication and what
the levelscould mean.

Need to engage all
co mmunitiesincluding
newly overflown.

SRG Summary Messages

SUCCESS?

What are we going
after? What are the
guiding principleshere
-need to agree

be fore starting out.

A list that isranked
ordered by

pa rticipa nts? (cf the
airspac e design
principles) d a
Framework approach?

Towork alongside
Oerspited efihitions,
research outcomes.

Understanding and
co nfirmation what the
public deem askey
featuresto fairand
equitable, and

be nefitsto all pa rties.

If most vocal groups
can agree that this
wo rk is useful.

Tofacilitate decision
making and enhance
the conversation.

METRCSTO
CONSDER

Many, acoustic and
non-ac oustics
candidate optionsto
consider moving
forward. Selection
would depend on
what outcomesare
being evaluated and
a balanced scorecard
might be required.

Suggestionsincluded:
Total overflow versus
newly overflown.
%usage of various
routes.

W versusE

Tmings.

Dynamic noise
mapping.
Background noise (no
aviation).

Health markers of

co mmunities.

Air pollution.

%HSD, HA, Lden,
Lnight, N60, N70.
Number of overflights,
numberabove.

QoL metricsand
confounderse.g.

we llbeing and health.
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FEATURES OF SOCIAL UNACCEPTBILITY

NAFsare key and should include such factorssuch ashealth, jobs, connectivity etc

Climate change issuesare very imp ortant, asisan understanding of any related
con flicting principles.

Balance of benefitsand tharmdbut to conside r whether any weightingsare required
e.g.towardsdisadvantaged people.

Consider concepts of social inequalities, social injustice, interventions that relate to
these, and how to balance to addressequality.

Look at many impactsabove noise such aseducation, green spacesetc.

One option isto look at &llroundd but those dheeding persuasiondprobably are mo st
impacted by noise so the wider benefitsbeyond noise should be used to Gramedit all.

Social unacceptability isweighted by some through NAFsuch aspurpose of flight,
perception of whether it is be nefitting economy, fairnessto community versusindustry,
timing of flight.

Newly overflown.

Fnancialinformation would be good with some cost benefit analysis.

Requirement forlong term versusshort term indicators, time of day, certainty about
where and when.

How to deal with NIMBYism 8 mo ve noise away from me so how doesthisever
succeed?

Equity and equality are different. Equality istreating everyone the same (but not same
outcome). Equity isab out working tow ardsthe sam e outcomes.

mary Messages

RESEARCH APPROACH

We should consider an initial open discussion about current day/status quo without
framing around any illustrative material.

Any discussion should start with the smple and maybe an education piece could be
considered.

By providing maps, focuseson what the mapsorother material saysor do esnot say, so
maybe general discusson would be better so people do not go off at tangentsand not
focuson personal aspectsorperspectives.

What outcomesare we after from presenting a map and doesthe map show this?

If mapsare shown, they would also be needed by mode, by time of day, height info (i.e.
3D), w/e, flight densty? Etc. Community detailse.g. number of schools, hospitals

What outcomesare we going for here? (what nudgesin certain directions?)

Track densty scale needed, height info. Noise contour would be helpful.

Replication of existing routes using PBN - Thiscould be used to demo one potential
worse case, (may be compare to FAA implementations), and then introduce how
focussing (and zooming in) on different operations/routesco uld be varied and what do
pe ople think of these? These could then lead to different appr eciationsof the features
of social unac ceptab ility etc and inform on the outcomeswe might be looking for.

If we use PBN asa tool for designing airspac e we could consider these other optionsand
then introduce the con cep ts such asthose in CAP1378 to demo and probe responses.

How airspac e around one airport can affect a nearby airport d co -de pende ncies.

Understanding the trad e-offsbetween carbon and noise - it isnot clear cut, partic ularly
for different departure proce dures.
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ANNEX 3: COMMUNITYUNDAMENTALS WORKSHOPS

A3.1 INTRODUCTION

Aspart of the early work, community fundamentals workshtmok placeThis Annex sets out their purpose,
datesandattendee recruitmentagenda and conduct, general questions aiidtingl: NP dzy RsorieS NB Q 5
examples of theoncept airporused todevelop discussiosummaries of key findingsd themes ta@onsider

exploring furtheiin the subsegent Focus Groups.
A3.2 PURPOSE

G ¢abtain feedback on materials to be used in later focus groups and to gain insights into the views and beliefs

of participants X

6¢2 SELX 2NB O2NB LISNOSLIiA2ya FyR FidAdGdzRRSa (G261 NR&A
to inform the development of focus group materials intended to identify attributes of social unacceptability,
FIANYySaax FyR Sldades

It wasexpectedthat the outputs would help to:

A Understand what drives core perceptions of existing overflight distributions and their associated

impacts.

)

Understand key features driving perceptions of sariatceptability, fairness and equity of distribution

of aircraft operations.

To identify what drives effective and supportive management actions.

To explore what drives ideal management solutions.

Design realistic and workable concepts for testing in the focus groups.

' YRSNRAGEFYR K2¢g GRYQIANE STASONDSH &Vodiel { SK2t RSNA

o o I o
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A3.3 THE WORKSHOPS

Fourworkshops were held at the Hilton Hotel frdsi" February tal® March 203. The first workshm
members werdrom local Community Noise Grouf$eremainingthree workshopsvere attended by mixed
groupsrecruitedfrom variedlocationsusing an independent recruitéFhere were 25 attendees in tofalr the
4 groups.All attendeegiavetheir informed consentfor participation.

The recruitment areas are givanFigure A3L.

Recruitment Areas

East Deps / West Arrs / East Arrs West Arrs / East Arrs High West Deps / East Deps N
East Deps Near West Arrs / East Deps - Inside 55 LDEN & 45 LNight West Deps Near - Inside 55 LDEN & 45 LNight
Not overflown and rural West Arrs Far (Between East Deps and East Arrs) West Deps far / East Arrs High
Not overflown but could be in future West Deps / East Arrs - Inside 55 LDEN & 45 LNight
Leigh  Sidlow Bough Chigdingstone

£ ch  Causeway
Edenbridge  chigdingstane

Marsh Green g
Lingfield Penshurst
Newibipal Markbeech
Speldhurst
Capel i L5 Fordcombe ROYAL
Felbridge Langton TUNBRIDGE
Ewhurst Green Ashurst Green  WELLS
Walliswood Groof
Okewood Hill Ashurst Wood i
Dunsfold  Alfold Elen's Green Hartfield Eridge Green
Crossways T
Alfold i Warnham
Tisman's Friar's Gate Boarshead
Common
Broadbridge Roffey
Heath L orsHAM
Jarvis Brook
Poundgate
Horsted Keynes
nehill
Bams Green
BILLINGSHURST
Lindfield
Brooks Green HAYWARDS HEATH
Coneyhurst §
o 2gons Green Scayne's Hill Etning
North Newick
Whelsfels el
Green Chailey

South Street

0 125 28 5 75 10
Mies

Contains OS data © Crown Copyright and database right 2020 I 9

F 4

Figure A3.1: Recruitment areas foFWs

A selection of the presentational material used in these groups is reproduced next as a guide to the format of

each CFW. This is thivllowedby asummary of key findings for the mixed groups and the community noise

group
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A3.4 AGENDAAND CONDUCT

Agenda

1 Introductions, housekeeping & The research project 10 mins
2 Living around here 20 mins
3 Evolution of Aircraft Navigation 10 mins
4 Discussion of concept airport examples 50 mins

Some ground rules

* The workshop is operating under Chatham House rules.

* We are not here to solve the issues. We are after your opinions. The focus of
this workshop is not about debating right or wrong but capturing judgments
to get a sense of 'better' or 'worse’, there are no wrong or right answers, all
opinions will be valued even if there are points over which there is
disagreement.

* Sothat people feel able to speak freely, we ask for respect, empathy and
congruence for all others’ expressed views regardless of whether you agree
or disagree.

Purpose and structure of this workshop

* The intention at this workshop is to:
« better understand the lived experience of residents and how that influences
their quality of life, attitude to the airport and perception of the acceptability (or
otherwise) of airport operations.

explore possible future flight distribution patterns that could result from airspace
modernisation to better appreciate those features that make for more, or less,
acceptable outcomes from your perspective.

* In doing so we hope to identify the types of information that may assist
individuals in coming to an opinion about future airspace options and
thereby inform a series of focus groups we will be holding with residents
drawn from locations all around the airport over the next few months.
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A3.5 QUESTIONS ABOUVING AROUND HERE

The following questions weesked, and attendees prepared answers on-tasttes and placed oftipcharts.

il

f
il
f
f
il
f

What do you generally like about where you live?

What do you generally not like about where you live?

What might make things better?

What contribution does the airport make teow you feel about where you live?
What are the factors that contribute to the social (un)acceptability @firgort?

How might an airport act to move these factors towards being more sazabptable?

Is there anything that would make an airport totally socially unacceptableyfsonperspective?

A3.6 CONCEPAIRPORE SOME EXAMPLES DISCUSSED

Feedback and discussioens sought from the attendees using/atual concept airportbased ordateral

distributions of aitraffic usingpre-modernisatiorroutes, andpermutations ofoptions based on replication,

minimising overflights and dispersidxselection of the illustrativenaterial used in the workshojsprovided

below, with a summary of the kdindings given in the next section.

Concept Airport

Departures

Three departure routes take
aircraft to the north, east and
south

Overfly many populated
areas

Assuming that the aircraft are
normally distributed from the
centre line across the NPR
(shown in dark blue shaded
area) and generally
dispersed around the lighter
blue area as a result of
vectoring off the NPR

- Pre-modernisation

Considering three of CAAs key airspace modernisation concepts applied to the
concept airport.

inati Minimising A .
N Uuerﬂigm

ALL CONCEPT EXAMPLES ARE
ILLUSTRATIONS

ONLY.

o>

SID
Distribution of aircraft

X

23In earlydiscussionsye referredto a conceptairport and differencedistribution scerarios. Subsequentlyve referredto avirtual airport and
distribution conceptsto avoidconfusionwith ACRterminology.
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Airspace
Concepts -
Departures

L The CAAs Airspace Design Guidance: Noise mitigation considerations
Replication when designing PBN departure and arrival procedures CAP 1378
describes replication as:

“The PBN replication of a route would aim to match the nominal centreline

as closely as is possible.

Replication does not take into account local geography as the aim is to

match the existing procedure rather than redesign it.

Whilst the replication would aim to match the historic procedure in terms of

centrelines, the application of PBN would be expected to lead to an

increase in concentration as a consequence of improved track
keeping

Replication is the default option for modernising conventional
routes.”

Airspace concept 1: Replication
1a) Replication of SID centre line

Departures

Three departure routes
that replicate the centre
line of the existing
routes.

More concentrated
paths over existing
areas of ‘overflight'.

Communities and
populated areas are
removed from the
‘overflight’ zones.

NB: Discrete population centres

Distribution of aircraft
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Airspace concept 1: Replication i
1a) Replication of SID centre line y

Departures

Three departure routes
that replicate the centre
line of the existing
routes.

More concentrated
paths over existing
areas of ‘overflight'.

Communities and
populated areas are
removed from the
‘overflight’ zones.

NB: Dispersed population

PBN ; =
Distribution of aircraft

Airspace concept 1: Replication
1b) Replication of NPR with 3 routes

Departures

Three departure routes
for each NPR to
distribute overflight
evenly across the NPR
— this would not
replicate existing
distribution across the
NPR but would create 3
concentrations across
the NPR, most likely
used temporally.

Concentrated paths
over existing areas of
‘overflight’ where NPR
currently exists.

Communities and
populated areas are
removed from the
‘overflight’ zones.

NB: Discrete population centres i i i i i i

Distribution of aircraft

5 )
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Airspace concept 1: Replication ‘
1c) Replication of flight distribution B

Departures

Three departure routes
that replicate the centre
line of the existing
routes with two other
routes to mimic the
dispersal of the existing
situation.

More concentrated
paths over existing
areas of ‘overflight'.

Communities and
populated areas are
removed from the

1
|
|
|
1
1
1
1
1
I
I
]
1
‘overflight’ zones. :
I
I

NB: Discrete population centres "
PR
LN LN N )
[ ] I
PBN |

Distribution of aircraft I
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Airspace
Concepts -
Departures

Replication

Minimising
overflight

Dispersion

CAP 1378 approaches the concept of avoiding populations below 4,000ft
as follows:

A new PBN route which avoids dense population below 4,000ft would
replace the original route. After passing 4,000ft, any new route would go
back towards the intended direction, ignoring populations which are
overflown above 4,000ft.

In order to avoid the dense population below 4,000ft, the departing aircraft
needs to fly straight ahead for longer, possibly outside the current NPR
swathe (typically 3km wide). This adds on some distance and could affect
runway throughput. It will now fly over new areasé ..

Noise is the priority below 4,000ft, therefore avoiding populations should
be considered as an option for any SID proposal below 4,000ft which goes
beyond replication.o

Departures

Three departure routes
that are designed to

a certain height.

More concentrated
paths over existing
areas of ‘overflight' and

were previously not
overflown.

Communities and
populated areas are
removed from the
‘overflight’ zones.

Airspace concept 2: Avoidi
2a) Minimising population

avoid populations below

possibly new areas that

NB: Discrete population centres

populations
re possible
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Airspace
Concepts -
Departures

Replication CAP 1378 approaches the concept of dispersal for departures as follows:

fAThis is an option where multiple PBN routes are used via random

allocation throughout the day to create a swathe of departures, attempting

Minimising to replicate the dispersal observed on conventional routeseé ..

overflight . . .
A random allocation of such routes will be extremely challenging for
current airport and ATC systems to cater for, adding complexity and flight
planning issues for airlines. The number of procedures required in the
aircraft and ATC database is now increasingé ..

Dispersion
At the point where the relief routes converge, it is possible that the precise
community beneath that point will experience more noise from aircraft on
the relief routes than those on the primary route itself owing to the turning
airframe and angle of the engines towards the ground.o

Airspace concept 3: Dispersion
3a) Flights dispersed around 9 specificroutes
across area where aircraft already fly

Departures

Nine departure routes that
disperse aircraft within the
existing areas of
overflight.

More concentrated paths
over existing areas of
overflight. Likely greater
overflight for some.

NB: Discrete population centres
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Airspace concept 3: Dispersion \
3b) Flights dispersed around 9 spegific |
routes around 180 degrees

Departures

Nine departure routes that
disperse flights equally

across the 180 degrees of ™~ -
available airspace.

More concentrated paths
over some existing areas
and some areas that were
previously not overflown.

I
I
1
I
I
I
I
1
1
1
1
1
1
I
I
1
1
1
1
I
1
-

NB: Discrete population centre

Minimising -
______________________________
\

In the US airspace modernisation followed a
YeplicationCapproach where they precisely
replicated routes which resulted in a
significant concentration of aircraft.

These images show what happened at Denver
Airport which resulted in a significant
negative community response towards using
PBN.

Based on our previous discussion, how could
the FAA have improved the acceptability of
airspace modernisation at this airport?
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A3.6.2 KEY FINDINGS (COMMUNITY NOISE GROUP CFW)

The session began with introductions during which personal views on being at the workshop and overviews of

individual backgrounds were briefly shared.

¢tKS AYYSRAF(GSt@ SyadzAiy3d RA&AOdzaaArz2y OSYUNBR 2y @ASga
suggesting negative aspects, despite having been asked initially for positives. Positive views mostly centred on
rurality, community values, countrysidranquillity, natural beauty, ease of access to London, quietness and the

ability to hear birdsong when there was no aircraft noise. Negative views focused on the airport being

commercial and, thus, uncaring about the ramifications it causes to residents and the environment. Other issues
raised were that the airport was a major polluter, that there was noise from Heathrow, undesirable road traffic,

as well as noise from Gatwiokmhrtures every day of the year without respite. Sleep disturbance, air pollution
66layQi YSIFadaNBRUOUI dzylyz2¢6y STFFSOGa FyR Iy AYRAOF{GAZ:
available green space were also raised. To improve the situatiticigaarts suggested that Gatwick and the

aviation industry need to listen more (they were described as arrogant), that there shoulthbeoa night

flights, dispersal, a focus on people, closure of airports, fair use of skies, efforts made to beoefistl

aviation, respite (days of no aircraft), continuous climb operations, prospect research, cap on flights, exploration

of effect that Heathrow might have on Gatwick traffic, less focus on profit at all costs, realistic cap on flight
numbersandpad SYISNJ ydzYo SNE® 2 KSy |a]1SR G2 aLISOAFTAOFff& N
were made: provides jobs, a level of wealth, transport for people who want to go on holiday, travel facilities but

at a cost; jobs (availability) bring arolle@da SN SFFSOG (2 ( KSzerb g confrdcts, OK A &y Q
seasonal work and unaffordable housing locally (puts pressure on neighbouring counties to provide housing);

more of a burden than an asset; there is a need for balance as environmergallissome even more of a
LINAR2NRAGE@T OFNB&a (22 YdzOK Fo2dzi LINPFAGAT &aKFNBK2f RSN
FFGSNI GKS O2YYdzyAGeée odzi R2SayQitT O2yFtAOU 2F AyidSNB:
and itsowners) is an issue; some improvement in engagement noted but this is countered by the observation

that the CEO no longer attends community engagement events (contributor suggesting this indicates disinterest
and points to ensuing lack of trust); peopte powerlesg; victims of a commercial airport and government

policy; concentration from changes over the ydwmscaused problems; go back to gral conditions; there

are newly overflown groups from the trials; forums are tick box exercises; everything is too computerised,; listen

and look at data; we are viewed as NIMBYSs.

The discussion moved on to consideration of what would be seen as more socially acceptable with regard to the
FANLIZNIQa OGAGAGASAE YR FANBLI OS Y2RSNYAAlIGA2YD ¢K:
follows:

1 close the airport;
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1 work to build trust through professional and fair engagement and consultation, involving effective
listening, building on professional reports/papers and opennesspoatiucing solutions;

1 aviation industry members should work together and not blame each other:

f OKlIy3aSa &aKz2dzZ RyQil 2dzad 6S FT2NJ O2YYSNOAIE o0SySTA

1 increase dispersion;

1 respond on night flight issues;

1 do not allow increase in noise ghettos.

*Question subsequently #8 2 NRSR (12 W2 KI{i R2 @&2dz GKAYy] | 062dzi 6KSNB

Theremainder of the workshop concentrated on the concept airport. It was reiterated a number of times that

this work was not focused on Gatwick but on ideas at a concept airport. Departures were discussed first.

With regard to replication, participants suggested that this was what had happened during trials and that this
was what was currently operational. It was suggested that height of aircraft information is needed to determine
if an option is better or wors€oncentration was felt to be undesirajdad it was stated that 99 per cent of

people would prefer to live outside of the blue area on the diagram under discussion. There was a desire for a
framework for fairness and that this was a moral issue. Givémiticgaft movements do not happen in

isolation, there was an assertion that the totality of aircraft noise, both arrivals and departures, need to be
considered. In addition, the change in noise on the ground is important, as is background noise aigl that t
needs to be specific for each area. It was generally considered that replication illustrated in 1a was not fair. In
1b, respondents felt that new noise over new people could not be done without consultation. There was some
positive comment around balae, fairness and spreading of pain in terms of more equitable distribution,
although such distribution could only work around total numbers. There was some concern that in sending
aircraft down each route may result in a total increase in numbers offégitt noise. With reference to 2a, the
consensus was that this option was not an improvement as no one should experience concentration. However,
at the same time, there was a suggestion that effects of concentration would be felt less in noisier, urban spa
In 3a, using the totality of 180 degrees, there was a sense that this may be fairer or more equitable if there was a
limit on total numbers. The wider spread could benefit people by lowering numbers of flights in any one area,
although there was exprssd lack of trust about this. Concern was expressed about those people living nearer
the airport who would be affected whatever happened and that there be predictable respite for the newly
overflown. One suggestion was that enforced noise abatement proegdaould help people in these

locations.

Turning to arrivals, 3a was considered preferable. Nevertheless, there was a desire to avoid areas where there

are fewer people and an assertion that, on arrival, aircraft noise continues for longer than on departure. The
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ensuing discussion suggested that technology should not be driving change, for example, if radar vectoring

ensures dispersal, then it should be employed.

Overall, concentration is problematic. There needs to be a greater consideration of people on the ground and
lived experience. Numbers of aircraft need to be limited and due regard must be given to those experiencing
both arrivals and departures. The distitive offer needs complementing with assurances around totality. In
summary, there was general negativity towards the idea of airspace modernisation, Gatwick airport and the

policymaking community.

A3.6.3 KEY FINDING@BIIXED GROUPS)

Thissectionfocuses on findings from the three-8iinute workshops held with 25 members of the public who
had been recruited from areas close to and further out from the Gatidokty. Recruitment was carried out

by an independent company on behalf of the research team.

What do you like about where you live?
The main themes here were a) environmental: rurality, green space, clearaaceb3ibility and walkability: to
London, the coast, family, the countryside, transport options, facilities and services; ¢) ambience: peace/quiet,

safety, friendliness and community spirit.

What do you not like about where you live?

Here the discussion focused on a) environmental issues: planes (taking off and landing, night flights, potholes,
congestion, noise from aircraft, too many people, pollution, river pollution; b) economic issues: house prices,
expensive area; c) accessipiliiack of), parking, speeding, poor transport links, poor bus network, isolation
caused by traffic, early trains (stop too early); d) social issues: crime, safefyewsl@pment, area being victim

of own success and lack of diversity.

What would make things better where you live?

Participants sought a number of changes to improve where they lived. These included a)reéatidn
intervention/change: less noise, less night flights, investment in new, quieter aircraft, no second runway, the use
of regional airports and more pargimat the airport, and b) infrastructure improvement: more local amenities

and affordable rent for shops, infrastructure to support the growing population, more doctors, more taxis at
night and less traffid®articipants also saw a need for increased resjpethe environment especially near

hospitals, education and other facilities, preservation of green spaces, interventions to improve lives and more

funds being made available.
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What impact does Gatwick have on you?

Ly 3ISySNItz DFEGgAO]l Qa AYLI OG ¢ supportivé @yimehtyexpredgedis | LI2
relation to enjoying proximity to the airport as it opened up opportunities for vacations, meant that there were

good amenities locally, improved links to London and other modes of travel, and provided the prospect of plane
spotting. The airport was also recognised as a driver of the local economy and jobs. Nevertheless, several
comments were made about the impact of noise (night flights, flightsrgyn summer operations) and
L2ffdziAzys & ¢Sttt a O2yOSNYy SELINB&a&aSR lFoz2dzxi STFFSO

even if one was not affected by overflights).

What would influence social (un)acceptability/nudging?
Both positives and negatives were recognised to exist and there was a query as to where the balance lay
currently, with the participant then suggesting that positives far outweigh the negatives. Potential for
improvement was described in terms of reductosrbanning of night flights [(between 0000 and 0600),
provision of compensatory measures such as better noise insulation schemes (some suggested that either the
FANLIRZ2 NI R2SayQié R2 GKAA Fye@Y2NB 2N G§KIF mpgr@antthaf S 1y 2 4
people buying homes on new developments be made aware of noise from the airport to help manage their
expectations. There was a call for respite and communication of when areas would be overflown to enable
people to plan outdoor activitiesnather suggestion was that the airport give more money to local councils to
improve local issues such as crime and safety. Expansion was described as being totally unacceptable by some
GAGK 2yS LI NIGAOALI YO adlt dAay3d wesighedup for2dep ¢hangesS aréirdtz Y dzO|
great, gradual changes might be OK. If the price of travel went up dramatically, no personal benefit so would
Y2@0S L gledé 1 y2GKSNI NBaLRYRSyid AYyRAOIFIGSR GKFG GKS .
discownted flights, stating that if this happened, they would be willing to put up with more inconvenience or
undesirable effects. Other comments made follow:

1 Need more information on environmental impact to answer (e.g. aircraft overhieat much carbon

is that dumping into the environment?
1 Debate about airport expansion, making uncertainty, more debate now, raised grafileo much a
problem before

1 International travel in itself is something that no one needs but most of the air miles and things that we
R2 FINByQli NBIfte ySOSaal NE
Huge environmental impact with air travel and things like that
House prices are an issue, as well as environmental costs

If towns are bulldozed that is too much!

= =4 =4 =4

Air fares often too cheap say compared to trains, not influencing people to consider other transport
options.

1 Make parking cheaper
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Rude to make people pay to drop off

Raise price of flights?

Charge airlines more to stop them doing these cheap flights

Need more communication about how Gatwick offsets its entire operation
Offsettravel with options (e.g. plant a tree etc)

Flights take off earlier, less into nighess sound

52y Qi tA1S I Kdffubwap 6 SLI OKI y3IS Sodad H
Husband is very sensitive to noise, so he responds differently to me
LGQa GKS y2AaS 2F GKS GNrAya

Garden in summer, noise is quite constant particularly if they are banking
Positiveg get home from holiday or business quickly, employs people

Not everyone affected equally

=A =4 =4 =4 A4 -4 -4 A4 -4 -4 -4 A -4

There are quite a few places that on top of a visitor levy, for example, you can offset your travel to a
place like Blenheim Palace. You could give consumers of Gatwick Airport an option to sort of, you know,
make themselves feel better about theAgainA (1 Qa & 2Nl 2F NBO23yAdAzy 27
something about it.
1 People accept that the airport is a necessity
1 People shout about it but still go on holiday twice a year
91 Local traffic use at unusual times of night (night shift work at Gatgyikase go the long way round

not through my local rural villagemaybe ensure this?
f  People parking across our drives, restricting our aagkessck on consequencest (1 Q& crg F I A NJ
with your booking on how to behave (avoid antisocial behaviour).

T .SGGSNI O2yySOlGAzya T2NJ NBIA2yLl f ¢indreNtaiff Ndiroadszas S @S NE

well.
1 Airport industry should think about extending Cardiff
1 What about aipollution- share the burden with other airports?
1 52y Qi 2FFSNJ KAy3Ia 6KAOK I NBE dzyl OOSLIitotSzE tA1S
9 Light pollution stopped us seeing northern lights
1 Totally unacceptable: second runway, increased flights, no step changes, more later/night flights
1 Park and ride/bus around arbile radius of airport may improve parking/lessen environmental impact
of car travel
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The Concept Airport

Departures

With regard to departures, wheBonceptla was shown, participants felt that to be able to determine whether

this was better or worse would be dependent upon where one lives. In all workshops, there was a tendency to
focus on local experiences at Gatwick and not on a concept airport. Conesensxpressed about whether

schools would be overflown and whether the attention was being given to both air and noise pollution. During

the discussion, clarification had to be given that these routes have been dooupdte some time and

participants asked whether there has been an impact on those people/areas overflown in terms of planning etc.

The issue of whether information about such routes was made available to house buyers was raised. A

participant indicatedhat when they had bought their house, they had known that they would be overflown.

There was some concern expressed about how those who are overflown should be protected with suggestions

that timings and offers of compulsory purchase should be exaniingds felt that it would be useful to know

whether arrivals/departures/use of stacks are more disruptive and to have data such as how noisy these

2LISNI GA2ya INBX a ¢Sttt Fa AYyTF2NNIGA2Y 2y KSAIKGI &
GKSUGKSN) 82dz aK2dzAZ R alAff 2yS LISNE2Y (2 tSG mn fAQBSE
was a suggestion that, if you are in a populatesh,you are probably used to mommise-a 2 G KSNBX Qa f A1
be less impact compared to mangral locations. Thus, views were generally mixed. There was also a point made
about the need to be able to weight the number of people affected, and to what degree, if discussions of

fairness and equity are to take place.

Turning to replication within the NPR (1b), there were queries about the limited number of routes but

participants felt that this option looked better than the previous one. It was also deemedaiodseo just

spread aircraft rather than employing concentration or respite routes alternation. There were some queries

about how this scenario would be managed (e.g. would every other route be used/different ones at different

times of day). There wassalsome scepticism around whether this approach may belie an attempt to add
FYy20KSNJ Ndzygl & i GKS FANLERNI® wSalLl2yaSa RARYyQUH @I NJ

In terms of 1c (replication of flight distribution), there was a view that people in the middle would be less

overflown in this option, although others would be noticeably subject to more overflights. When asked whether

this option provided better sharing, KS NXall2yasS ¢l a ab2G FFIANI AT &2dz 62d
FEAQAKG LI GKaxX a2 dzy FEAN® LG A& F3AFAyad SELISOGIGAZ2YE
the ground to be provided. There was also a suggestion tauitd be better to spread aircraft in the 3km

band where noise/overflights are expected. For some, this was a much better option, while others stated that

some people may be more impacted. For people who may not be expecting this type of change, #ome felt

would be unfair, although other participants preferred this scenario as they were already expecting overflights.
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There were queries about whether routes could be adjusted to fly over less populated areas. Other points raised
were:
1 Butsome may be impacted more
1 Maybe unfair if you have more noise/overflights
1 Why should only one minority suffer when we all benefit from airport
1 If you look at general principles, seems fair, but if you live at x and there is significant increase then not
fair. There would be an uprising for local communities.

1 After this discussion, 1b (within NPR) was preferred by most attendees.

Moving to 2a (avoiding populations), this option was met by negativity. Participants did not like it, they

suggested that large scale change for new populations was not acceptable and that the benefit of missing some
people was outweighed by effects on fgwverflown. It was felt important that developers and property

purchasers be shown plans if this option was taken. There appeared to also be an apparent dichotomy of views
adzYYSR dzLJ Fa ao0SGGSNI F2NJ Y2NB LIS2 L) SA0 10 @A 2 v@ NRWGT T2 NI
This was followed by an assertion that areas may not currently be populated but could later be subject to

development and, therefore, overflown.

On 3a (dispersion), participants queried at what point would vectoring off be allowed. They felt that this option
spreads the noise more and that higher flights are not as noisy. However, it was felt that this option would

present a big change for peopléavhave not experienced much noise previously. One participant queried as to

why technology cannot be applied to make aircraft quieter, with another asking whether the benefits of new
technology are being held back by keeping older aircraft in the fleltrfger. Another participant stated that

G6S Fft o6lyid G2 dza$S ( KSond akgdliert it Zouldb? coasilerédf(althoudgh mdtSn G 2
Y& o0l 01 &l NRKOPDDU ¢ @9 réutd)Jthe geRtiméntexpredseddwasitial, dbyedi thia v

2LIG0A2Y LINBPOARSR |y SlidzrtAGe 2F RAAGNAOdzAAZ2Y Godzi LIS
OKFy3a8¢d

With regard to 3b (dispersion), there was a general sense that this was a really fair option in terms of sharing.
However, there was a caveat associated with this assertion that there would be a lack of trust if the scenario was
used to facilitate more airaft movements. It was felt that aircraft height was particularly important in this
2LIA2Yy® 1 y2iKSNI aSyiAYSyid SELINBaaSR sla (GKIGx 206250
LIS2LX S 42y Qi FSS8t (KIG® $20KIVYF8¢ @S2LI S SELRASR T2 NJ
Other comments were:

1 Centre might get 1/9? of what they got (E)3

1 90SNB2yS styida (G2 GNI}IOSts az 6Keé aKz2dZ RyQid GkSe

T /+yQil éAYy
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1 If you have respite and no more fliglgtsharing more equalkythen good way ahead

Arrivals

There was limited discussion of arrivals across the workshops due to time. However, in the sessions where some
comment was made, this is captured as follows. Looking at 1a (replicate), it was felt that this option was unfair

(e.g. for people who had bouglmder previous overflight conditions and would now experience change) and

the ability to determine whether the option was better or not was largely linked to where one lived. For

SEFYLX S5 aLIS2LX S 6K2 o0dz2 K2dza Sa NgignedNip foriwadthey y 26 | 6 2
SELSOGSRd LT OKIFIy3aSRzT y2i FFEANE |yR O02dzZ R asSi 02YYdz
indication though that, if people had move into a changed environment, that would be acceptable but not if they

already live intte area.

Looking at 2a (minimising populations), this option was not popular. Comments made included:

1 Less ambient noise so they will have a ngrefater change, so not fair, even more so for those

overflown (possibly newly).

M Leave it alone!

1 Even worse than concentration where it is in 1a.

1 Already happened with routedone aircraft area to anotheyaffected people, local wedding
experience with winners and losers discussing at same table!
2 Kg OlyQil @&2dz YIS GKS LXIlySa tSaa y2rAaeK O6CKAA
Does majority rule? Piss off a few, protect the most? What is the principle?
2 KIG KIFILIWSya AF @2dz RSOSt2L) dzy RSNJ GKS WySgQ YAYA

Step change upwards, not great.

=A =4 =4 =4 =

Dispersed populationhigher background noise levels throughout?

In 3a (dispersal), participants seemed to see more positive effects. They stated that this was bettefTiney 1a.
felt there was a possibility of relief with this option and that sharing was better (provided that routes were not
GKSY a20SNFAffSREVD® hiIKSNI O02YYSyida YIRSY
1 More routes the better, and it starts to get nearer to where it was in thenpdernisation days. But
what it the limit on number of routes?
T {2 tSGQa YAYAYAaS Okthiyapgearsiidii e genziNinyiple héré G dz G A 2 v
1 Other relevant comments were:
1 Depends on the dataneed to work out change in percent overflights, change in or noise levels,
environmental benefits of reducing stacking
1 Minimise people more change for currently less overflown

1 Moving to more routes than d recreate some of the spread (3a)
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T .dzi GKSNB INBE OdNNBy(d WLINEFSNBYUGALFfQ NRdzGiSa G2 N
1 Yes good for stack, yes for more spreading
f Ga.dzi Aa AdG I GNRO1=Z AT Y2NB ST7FAGauBdideBtackiyy Qi (i K S
More efficient, more slots, more aircraft, more momeso promises have to be made on total
Yy dzY 0 SNA X ¢

US example

Reflecting on the US experience, participants were asked what they could have done differently. It was
suggested that better communication and explanation, and input from communities would have improved the
situation. This prompted a participant to ask e Gatwick could just decide to change things with no

CAP1616 process. Someone else stated that if change takes place free parking should be offered to those who

are affected.

Concluding remarks

In summary, participants seemed to like the airport. They felt it was important that any changegieal and

that step change would be unacceptable. They suggested that people should not be newly overflown and that
any change be shared amongst those who are already impacted, with due compensation being provided.

In general, the same issues and messages were raised in all workshops with the exception that one group did not
approve of the use of 9 routes for dispersion. Participants indicated mistrust in any change that could be used to
increase aircraft movementwerall. The findings raised queries about what point does vectoring start and is this

dependent on distance or noise.
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A3.7 THEMES TEBXPLOREURTHER IN SUBSEQUENT FOCUS GROUPS

Themesto Explore

6 Gncentration on ce ntre
linedstrategy isperceived as
not fair d strategy not an
attrac tive option.

0 Nw peopledoverflown is
perceived asnot fair,

pa rticularly with respe ct to
exigting expec tationswhen
purchasing a prope rty 8
strategy not an attractive
op tion

Both endsof spectrum do
not appearto deliver FED
i.e. neither conc entration or
full dispersal.

Resounding preference to
replicate what they
currently have - 'minimise
changed

Social Unacceptability

Further

People consder disperson across
an area alread y affected
perceived asfaireri.e. within
current areasof flight track

co nce ntration e.g. existing NPRs
fordepartures.

Rural areashave lower

ba ckground noise so aircraft more
noticeable d perceived asa
strong reason not to use éninimize
po pu lationdstrategy (in addition
to overflying new people
rationale).

Desire for some predictable
time off.

Any FED delivery solutions
must also consider
increased total numbers

Ma jority of the negative
impactsappearto be

bo me locally, and be nefits
more widely dispersed -

de emed asunfair
\/‘\
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ANNEX 4: FOCUS GROUPS

A4.1 INTRODUCTION

Thecentral partof the researchwork wasthe Focus Group3his Annex sets out their purpose, dades!

NEONHzA G YSyYy = F3ISYyRI yR 02y RdzO0 3 atiSophSeaxamplesipfdzea G A 2 y & |
virtual arport and conceptsised to develop discussidBach focus group was recordg@dth consent), notes

were taken on the day, arahindependent researcher who did not attend the FG listened to each recording
amending and adding to the notes of each sesdl@n summarising the key outcomes across the focus group

which are given in the final section.

A4.2 PURPOSE

G¢2 SELX 2NB TFdzyRIYSydl f LISNDS Lddndepts/farpotenyiaRfutlirdiniahagedzrR S a G -
airspace operations to identify attributes of social unacceptability, fairness, and equity dedelop the key

tools and metrics that facilitate® Y Y dzy A OF G A 2 y ¢

The outputs will help to:

9 Build further understanding of key features driving perceptions of social unacceptability, fairness and
equity of distribution of aircraft operatiorisroughbetter understanihg ofthe lived experience of
residents and how that influences thqinality of life, attitude to the airport and perceptiontbe
acceptability (or otherwise) @firport operations

1 Furtherexplorepossible futurdlight distributionconceptsthat could result fronairspace
modernisation to better appreciathose features that make for more, or less, acceptable outcomes
from your perspective.

1 Explore key metrics to reflect these features.

1 Inform on steps for mitigating social unacceptability and to set out context of how outputs might be
used in ACP

A4.3 DATES AND RECRUITMENT

Thirteenworkshops were held &bcal venues frorhlilton Hotel from20" June to 11 July 2023There were
128attendees in totahnd allgave their informed consei participae. The independent recruitment company
recruited mixed attendees from the areas given in Figure, Bdoked the local venueand arranged

paymentsThese areas align with the recruitment areas used in the previous CFW recruitment
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Recruitment Areas

East Deps / West Arrs / East Arrs West Arrs / East Arrs High West Deps / East Deps
East Deps Near West Arrs / East Deps - Inside 55 LDEN & 45 LNight West Deps Near - Inside 55 LDEN & 45 LNight
Not overflown and rural West Arrs Far (Between East Deps and East Arrs) West Deps far / East Arrs High
Not overflown but could be in future West Deps / East Arrs - Inside 55 LDEN & 45 LNight
i
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Figure A.2: Recruitment areas fdFGs
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A4.4 AGENDA AND CONDUCT

1 Introductions, housekeeping & The research project 10 mins
2 Living around here 20 mins
S Evolution of Aircraft Navigation 10 mins
4 Discussion of concept airport examples 50 mins
&Bx
Smegound rules

A The workshop is operating under Chatham House rules.

A We are not here to solve the issues. We are after your opinions. The focus of
thisworkshop is not about debating right or wrong but capturing judgments
to get asense of 'better' or ‘worseQthere are no wrong or right answers, all
opinions will be valued even if there are points over which there is
disagreement.

A Sothat people feel able to speak freely, we ask for respect, empathy and

congruence for all othersCexpressed views regardless of whether you agree
or disagree.

WA

1. Weloome and housekeeping

Teal Coffee

Housekeeping

Some ground rules
Introduction to the project
Informed consent
Introductions and check-in

To Do o e Do Do

X
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A4.5 QUESTIONS ABOUT LIVING AROUND HERE

For FG$ to 12,whilst theattendeessettled in they were asked to complete a questiame about their views
of living where they didlhe questions were:

1. What are the good things about living around here?

2. What are the not so good things?

3. What are 3 things you might suggest to make it better than it is now?

The summary of their answdgsgjivennext

Good things about living here

(first line is FG number, second line is number of participants expressing that opinion in that FG)
Good amenities that are close by

8 9 10 11 12
3 2 2 6 4
Transport links
8 9 10 11 12
2 2 2 2 5
Proximity to the coast, city and countryside
8 9 10 11 12
1 4 0 4 5
Easy access to other places e.g., airport

8 9 10 11 12
0 1 0 1 3

Community spirit
8 9 10 11 12
5 5 2 4 5

Green space

8 9 10 11 12
1 2 2 2 4

Outdoor activities
5 6 7 8 9 10 11 12
1 0 1 0 0

Quiet and peaceful
8 9 10 11 12
3 5 0 0 1
School and job opportunities
7 8 9 10 11 12
1 2 1 1 2
Mix of urban and rural environment
6 7 8 9 10 11 12
2 1 1 1 1
Pretty and clean environment
5 6 7 8 9 10 11 12
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Good things about living here
(first line is FG number, second line is number of participants expressing that opinion in that FG)

0 3 0 0 2 2
Parking
7 8 9 10 11 12
1 0 0 0
House prices
5 6 7 8 9 10 11 12
0 0 0 0 1 0 0 0

Bad things aboutiving here

(first line is FG number, second line is number of participants expressing that opinion in that FG
Aircraft noise

5 6 7 8 9 10 11 12

6 2 0 1 1 3 0 0

Vehicle noise

5 6 7 8 9 10 11 12

1 0 0 2 0 1 0 2

Night noise

5 6 7 8 9 10 11 12

3 0 1 0 0 0 0 0

Loss of sleep

5 6 7 8 9 10 11 12

2 0 0 0 0 0 0 0

Loss of green space and nature

5 6 7 8 9 10 11 12

2 1 0 1 0 0 1 0

Overdevelopment

5 6 7 8 9 10 11 12

4 2 0 3 1 1 1 1

Overpopulation

5 6 7 8 9 10 11 12

1 1 0 0 0 0 2 0

Congestion

5 6 7 8 9 10 11 12

1 4 7 0 0 1 1 2

Road maintenance

5 6 7 8 9 10 11 12

1 2 3 0 2 0 0 2

Infrequent and disrupted public transport

5 6 7 8 9 10 11 12

1 2 2 0 3 1 4 3
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Bad things aboutiving here

(first line is FG number, second line is number of participants expressing that opinion in that FG
' YSYAGASakaSNIBAOSa R2y Qilovafsuliis®iptioni KS L2 LJdzA | GA2y Ay O

5 6 7 8 9 10 11 12

2 5 1 1 1 0 2 3
Antisocialbehaviour

5 6 7 8 9 10 11 12

0 2 1 1 1 1 1 6

House prices

5 6 7 8 9 10 11 12

0 1 2 0 1 1

Parking difficulties

5 6 7 10 11 12

0 0 3 0 0 0 0 0

Higha i NESiktf SA&adzNE R2SayQi YIGOK (2RIé& ol OGAOAGE RA
5 6 7 8 9 10 11 12

0 1 4 0 4 5

' YSYyAdGASE R2y Qi YIFIGOK (GKS RSY23ANILKAO Ay GKS | NBI
5 6 7 10 11 12

1 3 0 0 1 0

Bad schools (not religious)

5 6 7 8 9 10 11 12

0 0 2 0 0 0 0 2

How to make it better

(first line is FG number, second line is number of participants expressing that opinion in that FG)
Create new flight paths/more variation

5 6 7 8 9 10 11 12
2 1 1 1 0 0 0 1
No night flights

5 6 7 8 9 10 11 12
2 1 0 0 0 1 0 0
Use different flying methods (steeper take off etc...)

5 6 7 8 9 10 11 12
2 1 0 0 1 1 0 0
Make roads safer for pedestrians (traffic lights and pavements)

5 6 7 8 9 10 11 12
2 0 1 0 0 0 0 0
Investment in public transport

5 6 7 8 9 10 11 12
2 1 5 0 5 1 1 3
Less housing development

5 6 7 8 9 10 11 12
2 1 0 2 0 0 1 0

Protect nature and the landscape
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How to make it better

(first line is FG number, second line is number of participants expressing that opinion in that FG)

5 6 7 8 9 10 11 12

1 1 0 0 0 1 2 1

Increase the facilities and services to match theowing population (police, doctors etc...)

5 6 7 8 9 10 11 12

2 5 1 0 3 2 4 4

Increase/diversify the amenities and shops around

5 6 7 8 9 10 11 12

0 4 3 1 2 0 3 2

Introduce traffic restrictions

5 6 7 8 9 10 11 12

0 1 1 2 1 2 1 0

Giveopportunities for questions, feedback and community involvement

5 6 7 8 9 10 11 12

0 1 1 1 0 0 0 1

Make the area more affordable

5 6 7 8 9 10 11 12

0 1 1 1 0 0 0 1

Fix the roads

5 6 7 8 9 10 11 12

0 0 4 0 3 0 2 1

More housing and parking

5 6 7 8 9 10 11 12

0 0 2 1 0 0 0 0
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B X

A4.6 VIRTUAL AIRPORT AND CONCEPTS USED TO BPBIZEROBSSION

A selection of the presentational material used inFkgss reproduced nexfThe FGsntroduced theattendees

to the virtual airport andexplored fourdifferent concepts for deliveringarieddistributions of air traffic

explaining thalifferent associatechoiseexposurepatterns.The attendees were asked about their

understarding ofthe virtual airport angach concept, factors affecting perceived fairnesgtive fairness

between concepts, antthe usefulness of noise and height data.

Project Introduction

The Team
A Anderson Acoustics Ltd and Manchester Metropolitan University

Funding

A Through the CAAQ UK Airspace Modernisation Srategy Support Fund, with
Gatwick Airport Ltd asthe project sponsor.

Aim

A To understand how airspace design options influence those features that
impact perception of social unacceptability through concepts of unfairness
and inequity, to inform airspace modernisation.

Methodology

A We are conducting an in-depth qualitative assessment, working directly with
aviation and community stakeholders, to define the performance features
and their metrics that influence perception of these concepts.
WX

Sedtion 4: Introduction to how the airport operates
Departures (oneept Airport ¢ Fre-modernisation

Three departure routes take aircraft to the north, east and
south. Aircraft normally distributed from the centre line

Arrivals

Three arrivals paths using a stack from the north and
south of the airport, and a distant straight-in

across the NPR (shown in dark blue shaded area) and Arrivals distributed over a wide area due to no specific
generally dispersed around the lighter blue area as a result routes to follow from the stack. There would likely be
of vectoring off the NPR some concentration but this would be over a wide area.
-
-
P
G
( .

Letd consider )
Departures first - @5

Rurpose and structure of thisworkshop

A The intention at this workshop isto:

A better understand the lived experience of residents and how that influences
their quality of life, attitude to the airport and perception of the acceptability (or
otherwise) of airport operations.

A explore possible future flight distribution patterns that could result from airspace
modernisation to better appreciate those features that make for more, or less,
acceptable outcomes from your perspective.

A In doing so we hope to identify the types of information that may assist
individuals in coming to an opinion about future airspace options and
thereby inform a series of focus groups we will be holding with residents
drawn from locations all around the airport over the next few months.

A
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