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EXECUTIVE SUMMARY

Background

The UK is currently undertaking 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 to the pattern of aircraft noise exposure.

From a noise perspective, the UK Civil Aviation Authority (CAA) and airports! 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 outcomes with the potential adverse noise impacts on
communities near airports. The UK CAA established a 7-stage procedure that airspace change sponsors must
complete including specific requirements for stakeholder engagement and UK CAA approval at pre-determined
gateway points in the decision-making process. Stage 1 efforts to engage with local communities in defining
‘Design Principles’ have been critically reviewed. Despite apparent clarity on these design principles (DPs) two
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 trading-off between principles very challenging, particularly 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 agreement, on how to capture performance against
specific noise-related 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 resulting from airspace change concepts.

The pre-cursor 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 airspace changes. That work has provided a basis for this second part of
the work reported here with the specific aim:

“To understand how airspace design options influence those features that impact perception of fairness and

equity to inform more socially acceptable airspace modernisation”.

1 Throughout this report it is assumed that sponsors of airspace are usually airports although it is understood that on occasion they may not be.
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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 modernisation 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 the relative merits 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 assessment of 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 different airspace change
concepts compared to a ‘baseline’ position representative of the current conventional distribution of aircraft
around a route centreline. The social justice research also presented the important concepts of procedural,

informational and interpersonal fairness which play a key role in overall perceptions of fairness.

Methodology

Following a series of stakeholder and community focus groups (FGs), 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. Residents were presented with airspace change concepts related to a single westerly departure route
turning to the north and splitting to the east. This ‘baseline’ situation was taken as representative of aircraft
operations pre airspace change modernisation. Once the baseline had been described, 4 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) Wider dispersal within the NPR with noise consequences beyond, and (4) Extensive sharing via a new

route.

To assist comprehension of the nature of change 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 day on an existing 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.

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 fairness of different patterns of increases and decreases in aircraft noise
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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 events to perceptions 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 overflights and relatively little/no aircraft
noise exposure), there 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.

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

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

e 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 concerns were raised about (for example):

o Change against the expectations of residents.
o Conflict with existing land uses/designations (e.g. contrast with features of AONBs (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 other non-acoustic factors may increase or

decrease the risk of socially unacceptable outcomes is summarised in ‘a risk of unacceptability spectrum’.

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 fairness/unfairness 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 to establish more 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
change to a pre-existing distribution of noise events was dominated by the extent of change and not the

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

In summary, the discussions revealed a preference for minimal 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 distribution of noise on the

ground. Such transparency around the consequences of airspace change proposals enhances informational
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fairness and can help build trust in the procedural fairness of airspace decision-making 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 change, where there 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
airspace change may be accomplished by using N65 and associated Person Event Index (PEIl) 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 change, a stepwise approach was developed to enhance
community understanding of the implications of airspace changes, thereby empowering engagement in
decisions that will ultimately affect residents. This approach follows a logical path from:

STEP 1: Spatial and narrative presentation of options

STEP 2: Spatial presentation of N65 and N65 change heat maps.

STEP 3: Categorising the spectrum of N65 exposure into meaningful bands and defining thresholds of change by
reference to these bands.

STEP 4: Spatial presentation of N65 change categories.

STEP 5: Relating N65 changes to population distribution.

STEP 6: Quantifying populations exposed to different categories of N65 change.

STEP 7: Determining the noise burden from an airspace change by calculating PEI outcomes and differences.
STEP 8: Aligning Quantitative Features of N65 and PEl with the Hierarchy of Relative Risk

STEP 9: Analyse the aggregate changes for each proposal.

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

performance of options against defined N65 change categories for population and PEI.

This work demonstrates how insights as to the impact on the total noise load, its distribution and the extent of
change can be gained from populations in N65 change categories and by introducing the concept of ‘Person
Events’ (STEP 7). The population and PEI features help explain the aggregate, distributional consequences of
changes from design proposals for local people. These features of the changes to the noise environment could
therefore also be used to highlight the extent and consequence of concentration or sharing regimes — providing
the basis for transparent and comprehensive engagement with populations potentially affected by Airspace

Change Proposals (ACPs ).

Critically, it is not proposed that the relative performance of options be used to categorically include or exclude

options, rather that the relative risk (of social unacceptability) is used to support the sponsors shortlisting of
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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

decision-making.

Conclusions and Recommendations

Itis clearly a sensible intent to reduce the overall health consequences of aircraft operations for local people and
so the “concentrate and avoid” approach is understandable. However, this approach 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 against expectation of land-use and the perception of the
changes by the broader population. These conventional assessments simply result 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
considered. This includes enhancing community engagement through developing a 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 that the processes leading to decisions on specific airspace change options are transparent and

allow community input to the final outcomes.

The approach will allow the incorporation of distributional fairness considerations and thereby provide for more
comprehensive assessment and discussion of ACPs with local communities. However, we present one example
of the use of this supplementary assessment framework, and it is acknowledged there may be a need to
refine/tailor the approach to the local circumstances at individual airports relating to preference for minimal

change, use of N65 metric, and N65 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 outcome, the work set out to develop a suite
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 distribution and PEI consequences. The 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 CAP1616 process, have been solely assessed for

their aggregate noise consequences. We argue that such an assessment can be used to refine proposals and
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also in their transparent presentation to communities, enabling more effective dialogue intended to promote
community influence over final airspace change decisions. The novel use of Q methodology in this study helped
to reveal the influence of attitudes, including understanding potential groupings of common attitudes and
preferences on the perception of fairness. In future, including a Q Study as a precursor to the Focus Groups may
help frame the development of appropriate materials for exploring the range of local attitudes and preferences

in the focus groups.

Our 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 objective noise measures is intimately bound up with community preferences for a
type of change — it may be in other circumstances, at other airports, that communities see benefit in
concentrating noise away from centres of population. Nevertheless, the suite of assessment tools proposed here
is still relevant, simply their relationship to the risk of socially unacceptable outcomes changes. Thus, whilst the
assessment framework may be universally applicable, the link to perceptions of fairness and thus the
(un)acceptability of outcomes needs to be explored with communities at every airport location. Similar
comments can be made about the need to tailor the N-above threshold and associated banding of N65 change

and changes between categories, to local circumstances.

The work has 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 acceptability. A degree of openness and honesty in communicating the

strengths and weaknesses of each option should enhance perceptions of these dimensions of fairness

It is therefore recommended that, where possible, airports:

e Implement this framework to complement the existing approach (it is recognised that the extent to
which it is applied will need to consider existing and proposed airport size and impacts).

e 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
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.

e 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 distributional fairness principles established in
the first consultation, in the context of policy consistency.

e 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.
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e In consultation, 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 preferences.

e Input of community preferences to the selection of the final airspace change, thereby demonstrating
meaningful engagement and consideration of community preferences in final decisions/outcomes,

helping to build trust in decision-making.

Whilst there is a challenge to be recognised within the context of policy assessment, this study and its findings
are not intended as a “challenge to policy” and nor do we consider there to be implications for existing policy.
This study has found that minimal change in the distribution of aircraft noise reduces 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 decision-making 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 deliver less socially unacceptable outcomes. It should also not be

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:

e Consider 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.

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

e Encouraging the adoption of this approach at other airports.
2. Dissemination of and feedback from the findings through;
e Preparation of a layperson summary and slidedeck.
e Presentation at relevant committees, groups, and conferences — UK and internationally.
e Academic publications.
3. Further ground-breaking research through:
e Publishing Q approach and findings separately.

e Exploring the use of Q analysis to frame community engagement and overarching objectives.
e Development of GIS led tool 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 the CAA and the Department for Transport as they take forward their plans for

Performance Based Navigation."

“The report is well structured. The executive summary, the introduction and review of existing topic-related
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 the detailed description 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 behavioural science. The
advantage of 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 disadvantages). Using a mainly qualitative approach with a
quantitative 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.

“The 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 not necessarily 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, second, to overcome the

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

“It should be considered that the generalizability of the results for the region around Gatwick Airport might be is
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 extent which view exists in the region, how many residents follow which
view and whether there are differences in views and perspectives in different 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 perspectives and views
identified in FED2. It is accepted that conducting 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 years. “
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1

INTRODUCTION

Airspace is currently being modernised. The Government published its Airspace Modernisation Strategy (AMS) in
2018 which sets out the national programme to modernise and upgrade the UK’s airspace. The initiative, in
which Gatwick is playing a significant role and which will change the architecture of the airspace design across
the South East of England, is the Future Airspace Strategy Implementation - South or FASI-S. As part of airspace
modernisation, the airport is legally required to introduce the latest navigation technology as stated in the
European 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 campaign groups
around Gatwick have highlighted a policy of “fair and equitable dispersal (FED)” of traffic as a priority, rather
than a concentration of aircraft over certain areas. While this high-level FED objective has been sought by
communities participating in Gatwick’s Noise Management Board since 2016, no adequate description of how to

design and deliver a FED environment 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 aim. Instead, Government policy? takes a wider view stating that “...the impact of aviation
noise must be mitigated as much as is practicable and realistic to do so...” and that tackling localised impacts of
aviation is central to a sustainable future for the sector®. Given the policy focus on local impacts, 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 be considered.

Against this background, Gatwick Airport’s Noise Management Board (GNMB) identified a need to conduct an
independent assessment of fair and equitable dispersal (FED) concepts. Gatwick Airport Ltd (GAL) commenced a
work programme to understand how the concept of “Fair and Equitable Distribution” (FED) of aircraft noise

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 changes. FED1 concluded 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 paper. Available@ https://www.gov.uk/government/publications/aviation-noise-policy-
statement/overarching-aviation-noise-policy

3 DfT(2022). Flightpath to the future: a strategic framework for the aviation sector. Available @
https://www.gov.uk/government/publications/flightpath-to-the-future-a-strategic-framework-for-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;

“To understand how airspace design options influence those features that impact perception of fairness and

equity to inform more socially acceptable airspace modernisation”,

by 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.

This is the final report, providing details of the work, findings, and recommendations moving forward. The next
section, Section 2, sets out the methodology, signposting where to find fuller details within this report. Section
3 puts the research work in the context of the previous work, FED1, and is a high-level review of that earlier
work phase. It also reports on some more recent work on this topic. Section 4 describes the key work outcomes,
signposting to the Annexes which provide fuller details of each work stage. Section 5 brings together the findings
by looking towards a framework, to introduce FED considerations into the assessment, selection and
engagement over ACPs. The main conclusions are presented in Section 6 with recommendations for follow on

work to further test and operationalise the proposed approach.
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2 METHODOLOGY

The first part of this work was to set this project within the context of the previous FED1 work and to consider
the relevance of a supplementary EU project on fairness and equity from the social justice perspective. These

are summarised in Section 3.

From that grounding, the project was then conducted in a number of component steps as shown in Figure 2.1.
There was also an additional component which ran concurrently and was focussed around developing further
understanding using a Q-methodology technique. A short overview of each step is given next, with more details

provided in the Annexes.

CNG Community Development
E;:::'g:::; Fundamentals Fundamentals Focus Groups and testing of
Workshop Workshop (FG) supplementary
(SFG) (CFW) (CFW) approach

Expert Review

Group (ERG)

Figure 2.1: Key Work Steps

Expert Review Group (ERG)

From the outset, it was the intention for work to be reviewed by an independent panel of experts, made up of 4
members covering a range of experience and specialisms. The ERG was set up in October 2022 with its role
agreed as to review the planned work tasks, periodically review progress and outcomes, whilst recommending
additional considerations, and reviewing the project report (see Annex 1). The ERG statement of this work is

provided at the beginning of this report.

Stakeholder Focus Group (SFG)

Two SFGs were held to help to frame the research. The purpose of each was to gain feedback from different key
stakeholders on the features, concepts and barriers to effectively mitigating social unacceptability of aircraft
noise. The key areas of focus were around designing realistic and workable concepts for testing in the
subsequent focus groups, understanding potential barriers (and potential options to overcome these) to
implementing effective strategies for mitigating social unacceptability of aircraft noise, and to understand how
best to gain effective ‘buy-in’ from key stakeholders for the research journey. Two groups were held in
December 2022, (see Annex 2).

Community Noise Group (CNG) and Community Fundamentals Workshops (CFW)
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As part of the early work, community fundamentals workshops took place to explore core perceptions and
attitudes towards existing and potential concepts for future managed airspace operations, and to inform the
development of focus group materials intended to identify attributes of social unacceptability, fairness, and
equity. The intention was 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 and explore possible future flight distribution concepts that could result from airspace modernisation
to better appreciate those features that make for more, or less, acceptable outcomes from participants’
perspectives. The findings were used to refine the design of realistic and workable concepts for testing in the
focus groups. Four workshops were held at the Gatwick Hilton Hotel in February and March 2023. The first
workshop participants were from local Community Noise Groups. The remaining three workshops were
attended by mixed groups of participants drawn from varied locations, using an independent recruiter. (See

Annex 3).

Focus Groups (FG)

The central element of the empirical research work was the use of Focus Groups. This part of the work was to
build further understanding of key features driving perceptions of social unacceptability, fairness and equity of
distribution of aircraft operations through better understanding of 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. Additionally, this element of the work sought to explore possible future flight distribution
concepts that could result from airspace modernisation to better appreciate those features that make for more,
or less, acceptable outcomes from participants’ perspectives. It also explored key metrics to reflect these
features. It was used to Inform on steps for mitigating social unacceptability and to set out the context of how
outputs might be used in airspace change process. Thirteen workshops were held at local venues from 20% June
to 11% July 2023. The independent recruitment company recruited mixed attendees from the specified areas,

booked the local venues, and arranged payments. (See Annex 4).

Q Methodology (Q)

Q methodology is the scientific and systematic study of subjectivity (attitudes, feelings, perspectives, thoughts,
opinions, values) towards a topic, issue or question. It reveals different viewpoints around a subject and was
used to develop supplementary insights into the ways in which participants looked at aircraft noise and fairness,
and airspace modernisation and noise. This work was carried out with people who had attended focus groups,

after that element of the empirical work was completed. (See Annex 5).
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Development of Approach to Assess Relative Risk of Social (un)acceptability
The final stages of the work were split into two parts;
(1) the analysis and considerations of key findings (see Section 4), leading to

(2) the development of an approach to assess the relative risk of social (un)acceptability (see Section 5).

For this work, it was recognised that the use of event-based metrics could contribute positively to the quality
and transparency of CAP1616 driven public engagement by enhancing informational, and by extrapolation,
procedural, fairness®; thereby supporting more socially acceptable outcomes. We introduced metrics to
describe consequences of distributional changes of airspace designs. Our general approach using these metrics
was brought into a worked example and tested with the ERG, SRG and a few members of the AMS Support Fund

group. Refinements were made.

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

3.1 Introduction

This section aims to set this project within the context of the previous FED1 work and provides a high-level
summary of that work. Since the FED1 report publication, there has also been additional, ongoing relevant work

from the perspective of social justice research, and this is also summarised in this section.

3.2 Previous FED1 project

The FED1 report® explains the history and need for work on Fair and Equitable Dispersion (FED). FED was
introduced in 2015 as an aspirational objective among others, by communities affected by noise from aircraft
using London’s Gatwick Airport. The NMB considered how FED could be achieved but was unable to identify a
clear definition that would enable airspace managers and aircraft operators to design solutions to meet this
aspirational objective of FED. The FED1 study, commissioned by Gatwick Airport Limited, on behalf of the NMB,
was tasked with studying this challenge, which had become all the more significant as a result of the UK'’s
Airspace Modernisation Strategy (AMS). The FED1 study was commissioned to help inform the development of

Gatwick’s FASI-S airspace change proposals.

The FED1 work and report covered the following objectives:

e To describe current regulations, policy and guidance for the mitigation of aircraft noise in relation to
airspace design.

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

e Toidentify available and expected future technical and procedural options for the fair and equitable
distribution of arriving and departing aircraft.

e Toidentify a comprehensive suite of suitable metrics to measure and report distribution of traffic and
total noise exposure/impacts in any affected area. This covered acoustic metrics, health effects and
Non-Acoustic Factors.

e To develop 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.

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

This work provided a number of definitions (on page 33 of the FED1 report), taken from the Cambridge

dictionary, which are reproduced below:

5 Study on fair and equitable distribution of aircraft at Gatwick, Martinez et al, Report from University of Salford, Manchester, March 4th 2022
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Fair: Treating someone in a way that is right or reasonable, or treating a group of people equally... Free
from favouritism or self-interest or bias or deception; conforming with established standards or rules
Fairness: The quality of treating people equally or in a way that is right or reasonable

Equitable: Treating everyone fairly and in the same way. Fair to all parties as dictated by reason and
conscience.

Dispersal: The action of spreading across or moving away over a large area, or of making people or

things do this.

The report included the following sections; Policy Regulations, Technology and Procedures, Metrics for Aviation

Noise, Evidence Review of Effects of Aircraft Noise on Health, Role of Non-Acoustic Factors and FED

Recommendations, and Conclusions and Further Work Proposed. For the full details, please refer to the FED1

report.

The FED1 work made a number of suggestions and assertions which have been largely built on in the FED2 work:

It called for a dialogue to be opened with the CAA to discuss how WebTAG+ and/or a health dashboard

and NAFs analyses could additionally be considered in their decision making.

The work summarised a number of airspace design concepts with the potential to offer noise mitigation

that are drawn from UK CAA Guidance CAP1378°. It also summarised the findings of CAP1378 regarding

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

on the ground.

It suggested that, although time averaged metrics, such as Laeq,r are 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 total aircraft noise exposure. It added that other acoustic and psychoacoustic
metrics able to better account for short-term noise exposure and impacts with respite, relief or

dispersal schemes need further investigation.

It indicated that there is a reliance on steady-state relationships in noise and health impact assessments
and lack of studies of airspace change, change in exposure and respite. There is a lack of studies of

event-related metrics, such as N-above or other metrics such as the intermittency ratio and overflights.

There are limitations in the ability to quantify the effects of a change in aircraft noise on health;

6 Airspace Design Guidance: Noise mitigation considerations when designing PBN departure and arrival procedures, CAP1378, UK CAA, 2016.
https://publicapps.caa.co.uk/modalapplication.aspx?appid=11&mode=detail&id=7289
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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 short-term noise exposure and

impacts with respite, relief or dispersal schemes, than Laeg,16h. FOr example, complementary metrics or

‘optimal dispersal’ of traffic where the harmful impacts of aircraft noise are reduced, while reducing the

total number of people exposed to significant aircraft noise.

By reviewing a comprehensive suite of suitable metrics, a framework based on the most appropriate

metrics can be established for the assessment of aviation noise impacts on communities.

There exists uncertainty in the use of WebTAG (now re-named TAG — Environmental Impact Appraisal 7)

at small geographical scales and in terms of how health impacts influence the CAA’s decision making in

the airspace change process. It proposed that health outcomes can contribute to the evaluation of FED,

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

The identification by ICAO of the importance of Non-Acoustic Factors (NAFs), in relation to community

aircraft noise annoyance, to be considered in aviation policy and the proposal that assessment of NAFs

can contribute to the evaluation of FED.

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:

“questions on trust in authorities and perceived fairness in air traffic related decisions should be

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

response”.

Recommendation to carrying out an in-depth investigation of the human response to noise exposure

for newly overflown.

Recommendation for a stakeholder consultation to assess the NAFs and soundscape requirements/

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

Reduce the adverse impacts from noise and increase the beneficial impacts of good quality sound

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

The FED1 work recommended a conceptual framework, taking account of acoustic, psychoacoustic, non-acoustic

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

7 https://assets.publishing.service.gov.uk/media/66434490ae748c43d3793a87/tag-unit-a3-environmental-impact-appraisal.pdf
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communities around Gatwick Airport; and (ii) the development of an agreed definition of FED. This is reproduced

in Figure 3.18.

FAIR AND EQUITABLE DISTRIBUTION FRAMEWORK

| Stage 1 STAKEHOLDER CONSULTATION r
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) . Perceived fairness (individual & community)
. Coping capacity . Sharing benefits of technological improvements . Perceived community benefit/disbenefit

. Perceived control - Visual modifiers - Attitude towards noise source/maker

. Perceived fear - Physical / formance - effective

*  Perceived respite specifications/Adaptive monitoring

. Uses of the airport (non-community

REVIEW DESIGN PRINCIPLES wW/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 L

Figure 3.1: FED1 Conceptual Framework Model

The process was described as:

. “Stage 1 of the framework sets out the three dimensions of NAFs: Personal, Tangible and Psychosocial and proposes 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).

e 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 on the ability of the metrics to fit the design principles reviewed in Stage 1.

e 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/co-creation with stakeholders.

e Stage 4 links the agreed suite of metrics (Stage 2) and parameters (Stage 3) with the airport’s Noise Action Planning

process agreed in consultation/co-creation with stakeholders. “

Key to this approach is to consider, in consultation with stakeholders, what the key features are for delivering
fair and equitable distributions. This requires working towards defining FED (from developing some ‘design
principles’). It also requires bringing together objective acoustic metrics, with health and operational metrics,
and how these relate to these key features for airspace option analysis and comparisons. It then requires a
number of parameters against which to evaluate performance (in consultation with stakeholders) and criteria for
success. The final stage is to incorporate the agreed metrics and performance parameters into the noise

management plan, again in consultation with stakeholders.

8 taken from FED1 report Figure 7-1. 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 et al., 2021)). ©Lavia, Clark and Torija.)
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The FED1 recommendations included the need for a stakeholder consultation to assess the NAFs and
soundscape requirements/preferences of those affected by Gatwick Airport operations and the airspace change
process (ACP). It recommended that the outcomes of this be used to review the ACP design principles with
stakeholders and inform the development of an agreed definition of FED. The FED1 study then recommended
that the outcome be used to develop a methodological framework, to operationalise FED. Finally, as a next step,
the FED1 work recommended that a detailed method for implementing the conceptual framework be
developed. It was proposed that the resulting operational method would be based on real-world aviation

scenarios and supported by the technical feasibility of any recommendations.

Conclusions

The FED 1 work provided an excellent foundation for this new work. It included a comprehensive review of
policy, metrics, health effects, non-acoustic factors, and operational options. It highlighted gaps in knowledge,
provided a conceptual framework to aid the development of a FED consultation (or co-creation) process with the

wider communities around Gatwick Airport. It also made recommendations for the way ahead.

Building on the FED1 work and its recommendations, this FED2 work has included a major focus on feedback
from all stakeholders, with emphasis on community. This work includes in-depth qualitative assessments to
define the

performance features and their metrics that influence perception of the concepts. It looks towards the need to
better communicate and understand how airspace design options influence those features. It also explores the
options for adopting the most appropriate and understandable metrics for effective consultation, including
complementary/supplementary metrics. The work also explores how to show the impacts on newly overflown
populations., The work builds on the ideas behind the FED1 conceptual framework to develop a best practice

methodological framework for minimising social unacceptability.

3.3 EU Funded Social Justice Research Work - Germany

Concurrent with the FED1 work was an EU funded project ANIMA? that sought to develop new methodologies,
approaches and tools to manage and mitigate the impact of aviation noise on human health and inform more
sophisticated and effective noise management strategies. This work addressed issues relating to the nature of
the human response to noise, the role of non-acoustic factors in modifying that response and the importance of
decision-making processes in determining the acceptability of noise management outcomes. Specifically, it
called for aviation authorities to appreciate that ‘community engagement has to be understood as a possibility

for residents to not only have a voice, but above all, to take part in the decision-making process. Their voice has

9 https://anima-project.eu/
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to count rather than be only consultative’!®. Such engagement, therefore, has to be meaningful (relevant to
issues valued by communities) and impactful (able to have genuine influence over outcomes) and examples of

this were investigated, assessed, and delivered as part of the wide-reaching research project.

One example is the work published by Hauptvogel et al in July 2021 which looked at aircraft noise distribution as
a fairness dilemma?!. It offered an additional perspective on the topic of Fairness, Equity and Social
Unacceptability of aircraft noise. The paper analysed the fairness dilemma of aircraft noise distribution from the
perspective of social justice research, identified ways of dealing with unfair distribution of noise and provided
recommendations on how to implement fairness considerations in concrete interventions to reduce annoyance
from aircraft noise. The key concepts and recommendations from that paper are summarised below, together

with some comments in relation to planning for our FED2 work.

What is Social Injustice and Social Exchange?

The paper explained 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 factors. Psychological models of
noise reactions suggest that the stress reaction, here the degree of annoyance, also depends on the possibility
to cope with and control the stressor. Underlying these non-acoustic factors is social (in)justice or (un)fairness
(the two terms were used interchangeably throughout the manuscript). This construct has been extensively
examined in the organisational and justice context with regard to the acceptance of outcomes of social

exchange. In fact, social (in)justice is seen as equivalent to (un)fairness.

Social injustice was described in the paper as when actions are taken that infringe upon a group's rights,
marginalise their opportunities, or treat them unfairly. It occurs when an individual or group treats another
individual or group within a society unfairly, resulting in disadvantages to that individual or group. Social
exchange theory proposes that social behaviour is the result of an exchange process. The purpose of this
exchange is to maximize benefits and minimize costs. Most relationships are made up of a certain amount of
give-and-take, but this does not mean that they are always equal. Social exchange suggests that it is the valuing
of the benefits and costs of each relationship that determine whether or not we choose to continue a social
association. Social exchange theory suggests that we essentially take the benefits of a relationship and subtract

the costs in order to determine how much it is worth.

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

10 Heyes, G., Hauptvogel, D., Benz, S. Schreckenberg, D., Hooper, P.D. and Aalmoes, R. (2022) ‘Engaging communities in the hard quest for
consensus’, in Leylekian, L., Covrig, A. and Maximova, A. (Eds) Aviation Noise Impact Management, Springer. https://doi.org/10.1007/978-3-030-
91194-2 9

11 Aircraft Noise Distribution as a Fairness Dilemma—A Review 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/ijerph18147399. This research was kindly supported by a grant of the Seventh Framework Programme of the European
Commission) within the scope of the project COSMA and by a grant of the programme Horizon 2020 of the European Commission within the scope
of the project ANIMA.
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The paper explained that the noise from aircraft can, therefore, 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 drawbacks of the nearby airport varies considerably between
residents. Importantly, 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 using the psychological perspective

of social justice research.

What are the types of Fairness?
Hauptvogel et al’s social justice research distinguished between three different forms of fairness: distributional,

procedural, and informational/interactional.

What is distributional fairness?

Using the paper, the concepts are summarised as:

Needs Rule

Equity/contribution rule Equality Rule Utilitarianism Approach
The aircraft noise is
distributed in a way that
the ratio between the
disadvantages

(i.e., the burden of the

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

the noise as much as

Noise should be
distributed equally over
as many residents as
possible, regardless of
the composition of

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

be protected from noise,

noise exposure) and the
benefits of the nearby
airport are equal
between all residents.

e
According to equity theory, distributive

faimess or equity is experienced when
the cost-benefit ratios between

individuals are perceived as equivalent.

residents and other
environmental strains.

possible.

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

The needs rule takes into
consideration the vulnerability of
individuals. It suggests that
vulnerable people (such as children,

even if some residents
will experience very high
levels of noise.

_

Bentham's 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.

sick or old people) should be less
exposed to costs or burdens and
benefit more easily than healthy
adults

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

It was stated that 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 at present to the question of which of the principles of distribution of aircraft noise presented should be

implemented to achieve the fairest perception of aircraft noise.

The FED2 study builds on this work and posits that the perception of fairness may be a relative term — that is, more or less

(un)fair.

In addition, it is recognised that in distributional fairness, there are two sides of the scale:

FED2 FINAL REPORT 5998 001 7.0 August 2024
Exploring the Concept of Fair and Equitable Distribution to Minimise Social Unacceptability of Airspace Design Options: Final Report
Back to Table of Contents Page 26 of 142




COST BENEFIT .

benefits

Noise
pollution Job
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property
Disturbed value
sleep

Reduce costs

Figure 3.2: Figure 1 from Hauptvogel®*?: lllustration of balancing the individual cost—benefit ratio

The paper stated further that research on distributional fairness consequently suggests two different strategies

for interventions to minimise perceived unfairness in the distribution of airport noise:

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

costs and benefits improves.

Compensation options that were highlighted by Hauptvogel et al included:

e Noise insulation — However, it was pointed out that noise insulation measures at home lack efficiency
to reduce undesirable noise effects such as annoyance and that research on the effectiveness of
interventions is needed.

e Noise free times (respite) - Work continues on designing for respite.

e Compensating for the loss of value - Financial compensation for the loss of value of real estate which
had been observed e.g. buying up properties, one-time payments. However, the effectiveness of this
option and whether it reduces annoyance is not understood.

e Increasing individual benefits - Some findings have been derived from a focus group study performed
around Cologne-Bonn airport. These include providing shares of the profits from the airport; free
parking at airports; reduced pricing on flight tickets but the effectiveness of such interventions is not

known.

What is procedural fairness?
The paper explained that this relates to decision and process control. Process control is associated with an

individual having the chance to express his or her perspectives and provide input before a decision is made.

12 Aircraft Noise Distribution as a Fairness Dilemma—A Review 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/ijerph18147399. This research was kindly supported by a grant of the Seventh Framework Programme of the European
Commission) within the scope of the project COSMA and by a grant of the programme Horizon 2020 of the European Commission within the scope
of the project ANIMA.
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Decision control, in contrast, refers to the actual amount of influence the individual has on the decision-making

process. The paper goes on to explain that it is becoming increasingly clear that people are not only concerned

with the outcomes of a decision, but, more importantly, with the procedures that lead to the decision. It

explains that research has suggested that procedure is perceived as fairer when the individual has some amount

of control in the decision-making process. Procedural fairness is important for people because it conveys

information about one’s status in the group. Being granted some amount of control in the process of a decision

implies that one is a valued member of a group and thus enhances the feeling of belonging and self-esteem.

Furthermore, it suggests that perceived procedural fairness is used as an indicator of trustworthiness when

people want to reduce the uncertainty of not knowing if an individual or a party can be trusted. The paper then

addresses how procedural fairness can be achieved (summarised below) as the themes presented were

considered during the FED2 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 aiving 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 embudsmen 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 al went on to think through how the approach they described might be incorporated into aircraft

noise management. Key comments included were:
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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 to the FED2 work, this highlights the importance of a framework based on principles for a fair process
and underlines the need to consider what is to be achieved and how this may be delivered effectively. Once

again, it stresses the need for effective community engagement to be included in the framework.

What is Informational and interpersonal fairness?

The work proposed these concepts as:

“Interpersonal fairness focuses on the degree to which people are treated with politeness, dignity, and

respect by the decision-making party. Informational fairness describes the quality of the explanations

given to the affected people that justify the reason for the application of a certain decision-making

procedure or the distribution of the outcome in a certain way”.

In other words, Hauptvogel et al suggested that the airport’s communication management should not only

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

The paper examined how to create a fair interaction between the airport and its residents. It suggested that the
criterion of informational fairness is based around (1) truthfulness with communication from the airport being
made in an honest and candid way, and (2) justification with decisions regarding noise exposure being perceived
as fairer when an adequate justification or reasoning is provided. In addition, when decisions are made about
aircraft noise, the final outcome is seen to be fairer if information about the process is given in advance rather
than if it is given after the outcome has been determined. The criteria of interpersonal fairness are based on (1)
respect, with residents encouraged to actively participate in the decision-making process and the airport
emphasizing the relevance of each resident’s contribution and listening to their feelings and perceptions, and (2)

propriety, with prejudicial and improper comments avoided.
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How is this implemented?

The paper brought the approach to the distribution of aircraft noise from the perspective of fairness research
together by recognising that 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 on the psychology of fairness into consideration,
Hauptvogel et al argue that an overall unfair event, such as the distribution of noise, can still be perceived as
more or less unfair. The paper ended with concrete recommendations on how perceived fairness in the
distribution of aircraft noise can be increased based on fairness category, fairness aspect, application options
and feasibility assessments. It concluded that future research is needed to systematically evaluate the

effectiveness of such fairness interventions.

These ideas have been used to inform our thinking and preparation for our FED2 work. A follow up paper
presented at ICBEN conference in 20232 also contributed to our thinking. This paper introduced a validated
instrument to assess a broad range of fairness aspects in surveys. The Aircraft Noise related Fairness Inventory
(fAIR-In), a multifaceted psychometric instrument, based on three items, aimed to assess the fairness of aircraft
noise and airport management from the perspective of the four facets of distributive, procedural, informational
and interpersonal fairness. The goal was to 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 also suggested that the fAIR-In could 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 and build neighbourly relationships.
The paper also explained that fAIR-In could offer a low-cost and quick-to-implement tool for evaluating
implemented interventions, which could help close the current gap in airport activities’ evaluation. The authors
suggested that early integration of fairness seemed crucial to minimising negative consequences for residents

whenever noise scenarios are subject to changes.

The paper reported on the development and validation process through a survey with 1,367 residents living
around three airports in Germany. The study examined the correlations between fairness facets and predictive
variables. The results indeed confirmed the four-factor structure of fairness and showed high predictive validity
regarding annoyance, airport and air travel acceptance, as well as protest behaviour. It concluded that the fAIR-
In is a useful instrument to capture existing community perceptions of the airport and for the design, monitoring
and evaluation of measures aimed at building a better neighbourly relationship between the airport and local
residents.

Although a copy of fAIR-In was not available for review, it might assist in the evolution of the FED2 best practice

framework approach, and/or later testing before and after an intervention.

13 Aircraft Noise related Fairness Inventory — Development and Validation of a Psychometric Instrument Dominik Hauptvogel, Tobias Rothmund,
Dirk Schreckenberg, Susanne Bartels, ICBEN 2023, Belgrade
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4 KEY WORK OUTCOMES

4.1

Introduction

The original FED1 study 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 the distribution of aircraft noise exposure and impact. In this
respect the initial FED1 work corroborated the conclusions of the EU funded ANIMA study** which advocated for
more transparent and comprehensive engagement over noise management interventions, recognising that this
can ‘encourage feelings of control, trust and understanding’ in communities ‘by listening to residents,
developing empathy for them, and building management strategies that are sensitive to their wants and

needs’?>

To build systematically on these previous studies and those described in Section 3, the research team sought
and received guidance from the ERG and SFG as to the most appropriate approaches and methods for engaging
with communities, through which the idea to use a virtual airport setting to facilitate discussion over different
lateral distribution patterns emerged and was developed. This approach was then tested in a series of CFWs,
which were particularly helpful in understanding issues of most concern (e.g. degree of change and conflict with
the expectations of residents in areas overflown) and also helped in refining a ‘limited’ sharing/dispersal concept
involving distribution of aircraft within existing areas of concentration/NPRs. Through these development stages,
a sophisticated approach to the use of focus groups was developed, intended to explore potential changes as a
result of airspace modernisation and how they were 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 itself. The
virtual airport helped to remove as much self-interest as possible from the discussions, encouraging responses

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

At each focus group, community 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 east (see Figure 4.1). The latter was used to illustrate a ‘baseline’ situation in which the vast
majority of operations (98%) fall within a normal distribution around the route centreline extending 1.5km 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, it is hoped that the comments and opinions relate more generally to the distribution of aircraft

movements, whether departing or arriving.

Once the baseline had been described 4 different aircraft distribution concepts were presented to the FGs:

14 See the ANIMA Methodology HYPERLINK "https://anima-project.eu/noise-platform/anima-methodology"https://anima-project.eu/noise-
platform/anima-methodology

15 Heyes, G.A., Hooper, P.D., Rajé, F. and Sheppard, J. (2021) The case for a design-led, enduser focused airport noise management process,
Transport Research Part D, 95, p. 14. (102847). https://doi.org/10.1016/j.trd.2021.102847
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1 Replication of the conventional route — this was used as a starting point, harnessing the potential of
performance-based navigation through airspace modernisation to ensure that aircraft fly the prescribed
centreline more accurately and consistently, resulting 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 NPR — here two sub-routes 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 of aircraft numbers resulted
in an increase in overflights around the new sub-routes 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 beyond — this Concept extends dispersal to two
further sub-routes 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
(0.5km each 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 but within 0.5km 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 route — here 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 benefits for those 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 Leq and 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 research®®, namely 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 which they are made; the focus
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 See Section 3 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 original conventional route was described to participants using

the illustration in Figure 4.1

NPR L NPR CL NPRR |

+/-500m
1

Figure 4.1 — Depicting a narrowing of the ‘corridor’ of aircraft movements from 3 to 1km

Before going on to describe the potential consequences for noise on the ground, opinion was expressed in FGs
regarding the fairness of this change. This nearly 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:

e not good for people in the middle

e |ooks problematic for those under the centreline

e jt’s not fair to burden those people more

e ot fair if economic benefit is elsewhere

o even if fewer people [affected], it’s still grim for them
e ifyou’re under the 1km line you’re buggered

e those currently with a bigger burden get more

o totally cruel

e sounds like purgatory

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:

e health effects and social impacts

e might tip people over the edge

e concentration could tip the balance
e how safe is this?
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When shown the noise on the ground implications illustrated by changes in the number of events over 65dB

Lmax (see Figure 4.2; note changes in Leq 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.

e N65 s useful in understanding the consequences of this choice

Baseline Concept 1 Difference
e @ o o o o o 9 e o
C e . S,
“4‘ :\‘3@ :\Q@ 93\0 2° u“d\e © \(q\u (\,‘?
\Q@ X \x\éa

Figure 4.2: N65 data for Concept 1

In response to the change in N65 events, only a few participants across all FGs acknowledged 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:

e on strictly utilitarian terms it makes sense to spread [aircraft] across a wider area

e us gt the side are happy to take noise for those at the middle
e the load should be spread across as many people as possible
e surely spreading makes it more bearable for everyone?

e Please spread the load — not focus the load

e  Fairer to share

In contrast, some pointed to the potential benefit of concentration especially where this could be located over

areas of low population density:

e spread the load around villages
e fover less people less will be affected
e ifyou are already burdened why not carry on

Wherever the benefits and disbenefits fell, participants pointed to a role for compensation to help mitigate any

loss in amenity:

e what could you do for compensation?
e we need information about compensation options

e give me an option for compensation

e you can’t make these changes without talking about compensation more seriously
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Although some commented that compensation could not mitigate for increased noise .....some don’t care about

compensation, just want less noise.... and that insulation does not solve the problem of outside noise intrusion.

Overall, whilst acknowledging that any decision relating to changes in aircraft distributions ... is not simple..., the
weight of expressed opinion was that exposing those already most affected to more noise events was
unreasonable/unfair, exacerbating existing inequalities — even where the concentration results in less people
being exposed. Thus, some form of spreading of the burden of aircraft movements was seen to be an
improvement over replicating existing route centrelines if that leads to increasing concentration. 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 tolerance 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 aircraft noise, this has become worse over time with increasing air

traffic and, as such, concentration would make things even worse.

4.2.2 Baseline vs Concept 2
In this Concept, two sub-routes were introduced each side of the original route centreline to provide for some

sharing of aircraft movements, as illustrated in Figure 4.3.

NPRL NPR CL NPRR

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 '
750m

Figure 4.3 — Limited lateral distribution using two sub-routes
The majority of responses to this concept were positive indicating 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:

e sharing out more evenly would be fairer

e |ooks fairer

e jtlooks good on paper

e who doesn’t go on planes? — should share the burden
e yes—generally considered fairer
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this option is probably a bit fairer
heat out of the middle bit
if you affect more [people] at a lower rate this is preferable than letting the centre reach piss-off point

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

by the N65 data presented (see Figure 4.4), some participants raised concerns about the impact of sharing.

Baseline Concept 2 Difference

X

] . [ ® [ ] [ ] L ]
CRALPF PP
22 .

Figure 4.4: 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 comment engendered quite a bit of disagreement)
I’d be quite annoyed about having a bit more noise like this

harder for more people

Given these concerns, it was hardly surprising that many participants recognised that there is no simple answer

to the distributional question:

depends where you live whether its fairer

you can’t please everyone

it comes down to where you live

it’s all about managing expectation.... those on the edge might not be expecting an increase
I’d say it’s more complicated

In the light of this range of views a number of participants commented on the need for more information to

inform decision-making:

need a percentage difference compared to now, to decide

I’d be quite annoyed at having a bit more noise like this ... if residents aren’t made fully aware
background noise levels

other solutions such as decrease noise emissions at source

[impact] depends on activity in area

Rural areas don’t have background noise

Depends on the purpose/use of land underneath — environment/wildlife
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e Carbon impact and pollution risk
e Need to treat schools and vulnerable people differently
e  Historic areas with Grade | and Il listed building can’t be insulated so should be avoided

And with respect to the operation of the routes:

e How long would each be operational

e How do you operate these three routes... number hours, time of day....
e  We need to know in advance when we will be overflown

e Put time periods on these routes would be better

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

e [fthere’s respite, that’s good

e Theidea of a schedule/plan is generally more attractive

e Put time periods on these routes would be better

e Respite is better than nothing

e How does respite affect how much traffic we get at other times?
e How long would each [respite period] be operation?

The crux of the challenge in balancing the distribution of adverse and beneficial consequences of concentration

versus sharing was summarised by one participant:

e st fairer to fly over more people but with less noise overall or less people with more noise?

And put more succinctly by another:

e [t'sabout spreading or taking the pain
Whatever the position on the merits of sharing the burden of noise exposure, there was consensus on the need
to include the question of future traffic growth in the consideration of the consequences of changes in

movement distribution:

e what’s happening about absolute numbers over time?

e fairer as long as overall numbers stay constant

e this option seems better but depends on future [growth]

e if having discussions about distribution, can’t have them without discussion of
numbers/growth/repercussions of night flights

e  for the whole picture you need numbers and distribution

e more routes, more planes

e fthere’s distribution, you can’t have that consideration without discussion of the numbers into the
future

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

effective consultation and participation over what was seen to be unfettered growth:
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e people are used to what they know — don’t change things
e ['ve felt the impact of growth

e need to discuss future growth and airport priorities
e we want less noise. Let’s be realistic about this ‘consultation’, is it really going to change anything about

making decisions at Whitehall? No.
e are our views being listened to? The person making decisions is not impacted

Addressing these concerns would appear to demand a more transparent and comprehensive approach to public
engagement over airspace change in which the distribution of increases and decreases in noise events is
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 suggests event-base metrics may

contribute positively to honest and open dialogue.

Overall, Concept 2 involving some limited sharing over areas already overflown is generally perceived to be
fairer than 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 and the nature of the areas being overflown (e.g. rural vs urban
distinction). Furthermore, when considering any distributional changes resulting from specific ACPs, there needs

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

impacts.

Baseline vs Concept 3

In this Concept, two further sub-routes were introduced each side of the sub-routes 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 corridor), as illustrated in Figure 4.5.

]
]
NPRL NPRCL NPRR
i ¢
1 ,,
' )
! )
i {
! ]
! ]
o
! )
: 1]
i
Y/
I’ ! 1] l’
(AN
VAT Note: the darker areas on
] VA1)
i ! these routes reflect the area
i ' of overlap of each of the sub-
{ i \ routes, rather than indicating
Coy a centreline
[ 7 AN
[ [/
/ Il ‘/
1.5km !
750m

FED2 FINAL REPORT 5998_001_7.0

August 2024

Exploring the Concept of Fair and Equitable Distribution to Minimise Social Unacceptability of Airspace Design Options: Final Report

Back to Table of Contents

Page 38 of 142




Figure 4.5 — Extended lateral distribution using a total of 5 sub-routes

Concept 3 represents more extensive sharing than Concept 2. However, again, many participants regarded this
scenario positively acknowledging 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:

e This feels better

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

e Kind of fair

e  Fairer —more sharing

e Anydilution is better

e This is the best option for me

e This irritates more, but less intensely — fairer

The last comment hints at concerns over the increasing scale of both positive and negative impacts being felt

over a wider area as illustrated the change in N65 distribution (see Figure 4.6).

Baseline Concept 3 Difference
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Figure 4.6: 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:

e Worse —it’s a bigger change so more people will notice and feel it

e [t would be hard to sell this idea to people on the outskirts

e Doesn’t look better and the environmental impact may be worse — just pushing the problem further
e for some people this is a big change and they would notice

e Some kicking off would happen as a result of this option

e Noise over new area — not fair

e Result in more protest

e  Could be more noise on rural areas not used to it
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It is clear from these comments that participants were wrestling with the implications of a more significant
change in the disruption of adverse and beneficial impacts and whether this represented a fairer or more

acceptable outcome:

e Depends on goal.... aim to be less affected or less dramatically affected (balancing act)

e Benefit in the middle, disbenefit on edge

e  Better or worse? Can see both sides

e Relief to most exposed at expense of those less exposed

e [ooks more equal but not sure about fairer..... it’s new on edges, so lots of resistance to this

e  Moving gaol posts for people’s expectation...... the further you go out, the more change from
expectation

These comments imply that there may be a point at which the perceived benefits of sharing (fairer options) are
outweighed by concerns over the degree of change/conflict with expectations, with a preference of minimising

change:

e There’s a tipping point

e  Why bother to change it? Surely minimal change is better

e The bigger degree of change, the more challenging the acceptance of that change will be
e Minimal changes with alternation seems to be the general opinion here

The point where the socially acceptability of sharing is eroded by concerns over the degree of change is
something that could/should be explored further and may well be influenced by a range of factors, some of

which were highlighted by participants:

e [tdepends where the noise is.... The countryside would be quieter but there are less people that would
be affected

e Number of houses double-glazed or the concentration of people

e Some land is of greater value than others

e Numbers [of aircraft] are important

e [t'simportant to think about the number of people living there

e  We need more information to decide if it’s fairer

e  What about the distribution of people?

And with respect to the practical delivery of sharing traffic:

e |t depends on the schedule

e Any respite would be good

e Depends on how much and when it’s rotated

e Respite attract, management of it comes [down] to negotiation with individual communities

Thus, it would appear that comprehensive dialogue over the relative merits of ACPs will need to be transparent
about the location of decreases and increases in noise events, numbers of people this may affect, how “fair’
distribution will be achieved operationally, nature of the land types (e.g. urban/rural) exposed to noise, and how
traffic may change in the future. These elements of informational and procedural fairness were highlighted in

the following comments:
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e Need to talk with real scenarios.... Compared to what other airports are doing
e  We need trust

e Change needs to be implemented quick and easy

e Timeframes for introducing this?

But some remain cynical about the potential of transparent engagement with communities to result in genuine

influence over airspace change:

e This is a trick, can’t divorce distribution for absolute numbers
e What’s the airport’s goal? Is community involvement actually being listened to?

Overall, Concept 3, introducing a greater degree of sharing than Concept 2, met with a more mixed reaction
(than that to Concept 2), with the 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 wider areas, some of which
may not have previously experienced much aircraft noise. Thus, the risk of social unacceptability appears to
increase with the degree of change, number of people potentially affected and with the nature of the areas
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 outcomes of each proposal and make informed decisions at to their relative merits (degree

of (un)acceptability).

4.2.4 Baseline vs Concept 4

In Concept 3, a new relief route is introduced to take one third of all the original traffic (see Figure 4.7). It 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 sub-routes).

Figure 4.7 — New relief route to take one third of all traffic over an area previously not overflown
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This concept divided opinion more so than that of either Concept 2 or Concept 3. Whilst some participants felt

that this more extensive sharing of air traffic was fairer, most highlighted the likely opposition to this scenario:

e  We all benefit from planes so it’s fairer to share the load

e  fairer to spread further

e This is preferable

e  This would increase quality of life in the noisy zones

e You need to share noise on busy and rural areas

e |t’s fair and inevitable if everyone gets a plane occasionally

e No one should have too much of a burden

e This would affect a load more people

e Just going to upset a load of people who never had aircraft before

e Not fair as people would have bought their house without knowing there was a danger of being
overflown

e You’re going to affect a lot of people who’ve never been overflown.... That’s not acceptable

e That’s really unfair

e This will cause more aggravation than benefit

e [t's unfair to those who have never been overflown

It would appear that the degree of change feature again influenced the perception of participants with some

even acknowledging that whilst theoretically fairer, it would be less socially acceptable:

e Concept 3 is more equitable but would displease many more people
e  What about the expectations of the newly overflown?
e |t 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 in Leg.

Baseline Concept 4 Difference
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Figure 4.8: N65 data for Concept 4
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Figure 4.9: Leqdata for Concept 4

Any concerns over the degree of change, as captured in the noise metrics above, appeared to be exacerbated by
other factors such the total number of people affected, newly overflown areas, contrast with expectations

(often bound up with land types/uses):

e Populations are important

e  Would be a bigger change on quieter areas

e You don’t choose [to live under newly overflown areas] it’s out of order
e Areas overflown are not used to noise.... leave it as it is

e  What about ANOBs

The relevance of these opinions to other potential scenarios (e.g. 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:

e New route.... Depends on what is underneath. People, ANOBs, wildlife, hospital....

e  What about new people? Big change

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

e Urban.... Aircraft less noticeable, so doesn’t make sense to focus aircraft on rural areas
e [fit’s a big change, that’s our concern

e Impact the least amount of people and compensate them

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

was frequently highlighted, along with the need for thorough engagement over ACPs

e financial compensation needed when noise get to a certain point

e Compensation needed

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

e You need to be transparent in order to negotiate

e Need to have a community debate

e [fI’'m getting more [noise], what’s the deal for the community? Need to have that conversation
e Need real scenarios for consultation events

e Scenarios..... need to take account of local conditions and experience
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Overall, the responses to Concept 4 reinforced those from Concept 3, namely that the larger the perceived scale
of change, and contrast with expectations, the greater the risk of socially unacceptable outcomes. However, 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 decision-making from FG learning and Q studies

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

aircraft movement distribution is that:

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

e Focusing the spreading among populations currently experiencing some noise exposure could allay
concerns over the extent of change against expectation
e The greater the extent of change (in the number and proportion of louder events), the more concerns
are raised about impact/unacceptability. Thus, where dispersal options extend over wider areas
increasing concerns are raised about (for example):
o Change against the expectations of residents
o Conflict with existing land uses/designations (e.g. contrast with AONB features)
o Likelihood of overflying populations with no or only limited experience of aircraft noise

These influences over perceptions of fairness are resonant with the personal and tangible NAFs highlighted in
FED1 and could inform a risk of social unacceptability framework to supplement 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 likely to experience decreases or increases in noise events as a result of
any change. This will enable communities to determine what they regard as the most acceptable (or least
unacceptable) option and inform dialogue on compensation/mitigation regimes and reasonable levels of growth
within the distributional parameters agreed upon. Thereby, positively contributing to procedural and

informational fairness as described in Section 3.3.

Q studies
The importance of the quality of public engagement and a call for a genuine opportunity to influence decisions was
further reinforced by the outcomes of the Q studies that were undertaken with participants after their involvement

in the FGs.
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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 key insights obtained through the focus groups. Two Q studies were undertaken:
the first, main study, sought to explore views around fairness and, the second, considerations of noise with respect

to airspace change.

The findings indicated that there is a need for engagement to be meaningful and characterised by openness,
genuineness, honesty and transparency. There is also a requirement that communities have an influence over
outcomes. There is a call for airport growth to be subject to environmental constraints too. It was also considered
to be important that changes in noise, number of flights and their heights are communicated to help judge fairness

of any potential airspace change. In addition, there should be a realistic cap on flight numbers.

Other key findings were 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 burden. A focus on a propensity towards common good was also
revealed in the assertion of concern about impacts across all communities and not just one’s own.

The main study uncovered three discourses: Discourse A was characterised as anti-noise and pro-environment,
Discourse B as pro-noise sharing and Discourse C as pro-compensation/pro-respite/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 particular discourse, although Discourse B was generally associated with people living further
out and Discourse C with people nearer in. This apparent openness to consider the wider consequences of changes
to aircraft distributions was also evident in the FGs where participants often commented along the lines of whilst it
may not be better for them, they could see the advantages for overall fairness. Whether residents will be so willing
to embrace this more utilitarian viewpoint when discussing actual ACPs remains to be seen. But these results do
point to the success of the virtual airport concepts in allowing discussions over fairness and acceptability that were

not dominated by NIMBYism.

The other study revealed four discourses: 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 for greater equity (noise burden vs overflights — near in/further

out).

Further details on the Q methodology work can be found in Annex 5.
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4.4 Arole for event-based metrics

Given the need for transparency and comprehension to underpin effective public engagement and contributions to
decision-making, 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 use of event-based metrics like N65s could contribute positively to the quality and
transparency of CAP1616 driven public engagement by enhancing informational, and by extrapolation, procedural,

fairness; thereby supporting more socially acceptable outcomes.

The value of event-based metrics such as the N65 lies in their:

e Sensitivity to relatively small changes in the lateral distribution of aircraft movements within a route, not
picked up by Leq measures. Such sensitivity could also be harnessed to illustrate the benefits (in terms of
reductions in N65 events) of operational improvements intended to reduce noise on the ground

e  Capacity to illustrate the spatial change in events, highlighting those areas experiencing increases or
decreases in noise events resulting from a change in the lateral distribution of aircraft movements

e Change patterns strongly reflecting the perceptions of distributional changes and impacts, thereby aiding
understanding of the consequences of specific changes to aircraft movement patterns

e Power toillustrate the geographical 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 N65 illustrations resonated strongly with participants’ perceptions of changes and could therefore be used
highlight relevant features noise impact distribution. If overlaid with population data, they could even be extended
to quantifying benefits/disbenefits by calculating changes in the number of person events thereby contributing to
decision-making around compensation/mitigation based on a full understanding of the locations and populations

adversely affected by changes in the distribution of aircraft movements.

Given these attributes of event-based metrics such as the N65, changes in these metrics associated with different
lateral movement distributions can be linked to increases in the likelihood of socially unacceptable outcomes. For
example, assuming the preference is for minimal change (i.e. more reflective of the extent to which noise is shared
at the moment), then the risk of unacceptable outcomes increases with:

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

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

e 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 thereby contribute to distributional fairness as described by Hauptvogel et al and summarised in Section 3.3.
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The focus groups also highlighted a range of secondary factors that appear to influence the risk of unacceptability,

these include:

e Absolute (health) effects on those most adversely affected by the change

e Characteristics and expectations of locations experiencing more events above 65dB

e Perception of land value:
o Environmental qualities such as tranquillity
o Land-uses (e.g. urban vs rural, parkland, etc)

o Designations (e.g. AONBs)

The influence of perceptions of distributional fairness and how other NAFs may increase or decrease the risk of

socially unacceptable outcomes is summarised in Figure 4.10.
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Figure 4.10: Risk of unacceptability Spectrum: Distributional factors contributing to the risk of unacceptability

4.5 Implications for airspace design assessment, engagement and decision-making.

Core to airspace redesign involves making decisions about the implications for the noise burden arising from the
redistribution of aircraft. The perception of the relative fairness of a redistribution has been defined in previous
studies as “Distributional Fairness” — people make a judgment on the distribution and the 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 of (un)fairness. There is therefore a spectrum of risk associated with a particular

redistribution being considered unfair.

The FG findings presented here, and illustrated in the Risk of Unacceptability Spectrum, suggest that airspace
designs that result in minimal change in the redistribution of the burden of aircraft noise (presented as changes in
event-based 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
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acceptable outcome than allowing aircraft to concentrate around a route centreline as a result of more precise and

consistent navigation.

As this sharing becomes more geographically extensive (whether this be to distribute aircraft across existing NPRs
or to share the noise burden over a wider geographical area with the addition of new routes) the point(s) at which
perceived benefits from sharing become outweighed by concerns over sharing is unclear 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 only be revealed when specific ACPs are discussed with communities. It is evident from respite
studies (Porter et al, 2023)Y 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 to increase further, even if this means larger numbers of people exposed to lower
noise levels. The latter was regarded as a fairer outcome if the burden 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 has also revealed the importance of other, secondary, features that influence
acceptability (e.g. land-uses, changes against expectations, etc.). The extent of the relative importance of these
should be revealed when specific ACPs are discussed with communities. This would allow 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 (2021), during 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 airport developments and aviation growth more generally. This demonstrates

17 Respite from aircraft noise: Summary of research journey, Porter N et al, Anderson Acoustics Ltd, Report 5522_002R_4.0, 2023 - see
https://www.heathrow.com/company/local-community/noise/making-heathrow-quieter/respite-research
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that the CAP1616 process will take place in an environment of resistance to change and thus must adopt as
transparent a position as possible if trust is to be built up with communities over the process and outcomes of

decision-making.

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 (for example, 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
essential for airspace sponsors if the risk of socially unacceptable outcomes 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 noise distribution
changes in a meaningful, understandable, and relatable manner (characteristics of information fairness) that is

reflective of residents’ lived experience.

Similarly, the insights provided by event-based metrics could also add greater depth to negotiation over the
appropriateness or otherwise of ‘concentrate and avoid’ options for route changes being considered by some
airports under AM. Such 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) compared to those benefiting from different route locations designed

to avoid centres of population.

For these beneficial outcomes to arise from future public engagement by airspace change sponsors over 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 illustration of the spatial pattern of
increases and decreases 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 final decision over 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.

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 participants 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 incorporated into discussions and ultimate decision-making.

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

over ACPs?
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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 consultation process. Whilst comprehensive, the assessment procedure uses
aggregate changes in adverse impacts with average noise level metrics as the primary metrics and Tag. The focus
groups revealed cynicism and mis-trust 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 as, post change, the perception of the change does not match the expectation nor the
expressed changes in consultation. The FG materials suggest that the use of average noise level metrics to describe

noise exposure and changes does not relate to individual or community level experience.

Thus, whilst It is generally recognised that there is a need for an assessment of impacts of airspace options
consistent with policy, the present study has revealed that if fairer and less socially unacceptable airspace designs
are going to be implemented, there is a need for airspace 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 decisions over preferred airspace

changes.

A Framework for the Assessment of Risk of Social Unacceptability

The outcomes of this Focus Group and Q Study (“this study”) suggest that “social unacceptability” is grounded, at
least in part, in a perceived imbalance of concepts of distributional (costs and benefits), procedural, and
informational fairness suggested by Hauptvogel et al (2021) throughout the current process. An overall framework

therefore needs to consider these concepts:

- Assessment of Distributional Fairness

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

- Anassessment 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. Further, and consistent
with FG discussion, options that increase the risk of adverse health outcomes for those who are already at
significant risk of adverse health effects should 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.

- The “spectrum of risk of social unacceptability” presented in the previous section illustrates that the
greater the deviation from the existing situation, the greater the risk, whether this is because of greater
burden on those already burdened through increased concentration, or through wider sharing with new

routes.
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- Theintroduction 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 routes) and thus the risk of
socially unacceptable outcomes.

- The benefits of sharing should not be eroded by increases in movements.

- Engagement with Procedural and Information Fairness leading to negotiated outcomes.

- Procedural Fairness - Engagement, rather than a “consultation” that has a possibility of changing aspects
of the outcome. In other words, meaningful, open and honest engagement through which there is a
“negotiated” outcome may reduce the risk of unacceptability.

- Informational Fairness - Consultation is often focussed on positive aspects, and downplays the negative
aspects, of change in noise distribution — this is seen as dishonest and has led to a general lack of trust in
the aviation industry. The use of average noise metrics to provide information in “consultation” does not
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 become regarded as
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 decision 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 and decreases 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 final decision over
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.

- AFinal Design Choice should emerge from the engagement process so that local people have had a
genuine opportunity to influence the final outcome. It could be that the final design choice is different to
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 metrics) — for example a socially acceptable Noise Envelope.

Supplementary Framework Metrics
Focus Groups revealed that event-based metrics better reflect public perception and are more sensitive to
nuanced changes than average noise level metrics and could 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
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N65 (the number of events with a maximum noise level greater than 65 dBA — see earlier for further description of
this metric). Discussion revealed the importance of connecting N65 with population referred to as “Person Events”
for which a metric already exists known as the “Person events Index” (PEl) which combines the NA (Number of
events Above) with the population that experience that NA to produce an overall noise event load according to the
formula PEI = NA x population. This 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 PEl is summed across all the
population points. For reasons outlined previously, the study used N65 for daytime as this seems to reflect the
level at which there may be some interference with conversation outdoors and is also 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 concentrating aircraft noise on a small number of suburbs*®. PEI 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
aviation noise in Australia and is described as “a tool to build public confidence in decision making processes
through improving the transparency of conventional assessment approaches”. Further information on PEIl can be

719

found in the “Going Beyond Contours”!® and “Expanding Ways to Describe Aircraft noise”?° discussion papers

published by the Australian Government’ Department of Transport & Regional Services.

The Focus Groups in the present study clearly indicated the utility of N65 in describing lived experience and
frequently referenced population as an important factor — PEl, as an existing descriptor which combines these two
key factors, has therefore been suggested 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 PEl 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 beyond noise contours.pdf

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

5.1 Introducing the approach

The present study has found, at least in the context of airspace change where there is an existing distribution of
aircraft, that change in the spatial distribution of aircraft noise (events) lies at the heart of perceptions of

fairness.

The perception of fairness is therefore bound up with the existing context, the change from what is happening at
the moment (i.e. an existing distribution) and how that affects a perception and expectation of an area. In
contrast, the idea of equitable distribution (in perhaps the traditional context of fair distribution) is seen as
delivering a significant change and therefore not commensurate with fairness. This relates to the fairness of
noise exposure itself - i.e. it is only fair if it is perceived that every effort is continually made to reduce that

burden through technological advances and flight procedure 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 to determine 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 Box 5.1). It is therefore essential that
assessment of options considers not just aggregate consequences, but also spatial change in noise (AN65) and

that potential consequences for people (APEI for N65) are illustrated for each airspace change proposal.
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What Q methodology findings tell us about informational and procedural fairness

The O 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 amongst stakeholders
of informational, procedural and distributional unfairness. By addressing the concerns that the O 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 is a need for meaningful engagement, characterised by openness, genuineness, honesty and
transparency.
®  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.

Distributional

®  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 bethe issue of concern, pointing to the potential need for some element of respite insuch a
SCEnario.

Thus, O 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 5.1 - Q Study findings on fairness

This chapter seeks to explain how insights into the distributional consequences of airspace change may be
accomplished by using 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 1616 policy-based
aggregate assessment procedures (1) is illustrated in Figure 5.1. A supporting assessment such as that proposed
herein should enhance perceptions of informational and procedural fairness by shedding light on the distributional
consequences (2) of airspace change options when engaging (3) with potentially affected communities in decision-

making in Stage 3 of the CAP 1616 process.
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Figure 5.1 . How airspace sponsors might incorporate this into the wider CAP 1616 policy-based aggregate

assessment procedures

To contextualise how N65 and associated PEl data could be used in a distributive fairness evaluation, the chapter
takes a stepwise journey through CAP1616 procedures and FED2 findings, before proposing a suite of assessment
tools to harness N65/PEl data to reveal information relevant to community concerns about the potential

(un)fairness of airspace changes.

5.2 CAP 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 consideration in design are significant and wide-ranging (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 implications of 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 whittled 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
combined to create airspace systems that are considered locally and with respect to their interaction with 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
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on the perception of fairness 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 the Laeq1) consistent with the guidance of UK Aviation Noise Policy.

CAP1616 states:

“The Government’s noise policy is “to limit, and, where, possible, reduce the number of people in the UK
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 effects on people as a
result of aviation noise should be limited and, where possible, reduced, rather than the absolute number of

people in any particular noise contour.”

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 multiple concentrated routes that share noise among more people, than a single concentrated

route which affects fewer people but to a greater extent.”

The implementation of an airspace system that fully harnesses the capability of PBN will mean that routes are
flown more accurately and consistently, ultimately resulting in noise being concentrated in areas below route
centrelines. ‘Reducing the total significant adverse effects” could be achieved by pursuing an approach that
concentrates aircraft over least densely populated areas, and so avoiding more densely populated areas (an

approach that herein is referred to as ‘concentrate and avoid’).

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 land-use and the perception of the changes by the broader population. Whilst Government policy
does not specifically seek to minimise the impacts of noise, but to limit and where possible reduce,assessments
will often find the “best” outcome being the one with the least overall impact of the options available. This
would likely arise from following a ‘concentrate and avoid’ type approach. However, this approach has generally

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
noting that CAP1616 suggests that an approach that prioritises the most policy optimal outcome may not be the

best in all situations:
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“Rather than a ‘one size fits all’ approach to whether single or multiple routes are better, sponsors must_
consider the impacts of different options and decide what will work better in a given situation. These decisions

should be informed by considering the anticipated noise impacts, and through engagement with communities.”

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 influence on the outcome of that assessment. Consequently, a preference for
the outcome that has the minimum overall effects, again likely with a ‘concentrate and avoid’ approach, will

generally be favoured regardless of where the changes occur.

5.3 FED2 Study Context

The FED2 Study found that the concept of “Fair Distribution” in the context of airspace change does not appear
to be related to equitable distribution, or sharing, of aircraft over an area or population so that “noise” is “evenly
shared”. Rather, the perception of fairness among communities 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 those who are 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 to the risk 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 concentrated 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 contrasts with 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 unacceptakbility
- 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 risk
i " i ™

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

Increased health burden on I d health burd
those already experiencing ncrease ovgr::c]:ll uraen
high burden

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 Framework for assessing and communicating the distributional consequences of
airspace change proposals

In this section, a means of illustrating and assessing the distributional consequences of airspace change

proposals is described. This framework and the steps involved are explained by reference to three airspace

design concepts:

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

Minimise population exposed — adopting an approach that seeks to actively concentrate flight paths
and avoid population by introducing a new route.

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

It should be noted that all the concepts considered are based on high-accuracy 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 design, it is most relevant.

The framework follows 10 fundamental steps that contribute to understanding distributional fairness (2) and
enhancing informational and procedural fairness (3) to support sponsors during the 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 sub-sections.
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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 PEl with Hierarchy of Relative
Risk.

Step 9:
Analyse aggregate changes in PEI
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 understanding of noise distribution consequences arising from airspace

change proposals and relating this to relative risk of social unacceptability.

The aim of the framework is to support sponsors during the CAP 1616 process by providing insights into the
noise distribution consequences of ACPs and thereby assist in their shortlisting and presentation to

communities, facilitating negotiated outcomes that could potentially reduce the risk of socially unacceptability.

STEP 1: Spatial and Narrative Presentation of Options.
The first step is to illustrate the options and provide an explanation of the basis for these options. An example

illustration is shown in figure 5.4 for the three concepts outlined above.

Baseline

Split North-South Loops . Southloop North Loop
(Greater sharing) (minimise population) (minimal change)
8% 8%

Figure 5.4: Airspace 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

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. Examples of 16h daytime N65 noise exposure are shown in Figure 5.5. The banding for colours in Figure

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

Baseline
Split North-South Loops South Loop North Loop
(Greater sharing) {minimize population) {minimal change)

h

NE5& Change Heatmap

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 fairness, a scale of N65
bands is proposed (presented in Figure 5.4) based on the experience of aircraft events, ie. on average the
number of events above N65 per period. For example, in a 16 hour period N65>4 is equivalent to 1 aircraft event
every 4h and N65 >64 to at least one every 15mins etc. This is considered more meaningful than using bands
based on a standard decimal system of 10, 20 etc which is often how N-above are characterised. This proposed

banding could be adapted at each airport to reflect the local operation.
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N&5 BANDS
(16h)

N65 >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 >44 (1 x 15mins)
N&5 >%4 (1 x 10mins)
N&5 >192 (1 x S5mins)

Figure 5.6: N65 Change Bands

Appropriateness of N65 in the local context

There are many N-above metrics that could be applied, N65 was chosen and used in the focus groups to
illustrate the noise implications of design concepts because it is the UK Government’s preferred “number above
metric” when taking into account adverse effects (Air Navigation Guidance (section 3.11 as below) , and is
therefore included in CAP1616 as the preferred supplementary metric without necessarily indicating how it
should be used. The framework provides airports with an approach to using number above metric to explain

change and consequences.

“For communities further away from airports that will not be affected by noise above the lowest observed
adverse effect level (LOAELs) identified 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 overall number of overflights and number above metrics:

N65 for daytime noise and N60 for nighttime noise”

The study noted the limitations of the N65 metric (and indeed any threshold-based metric) - there will be some
aircraft where the Lamax is 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 considered. To help 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 = 100. At airport 1 all aircraft had
a maximum noise level of between 64.0dB and 64.5dB, whereas at Airport 2 all the aircraft had a maximum
noise level of between 65.0dB and 65.5dB. Perceptually there would be no difference experienced, but the

metrics would be indicating a completely different experience.
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Whilst recognising this limitation, airspace sponsors should validate, using existing (baseline) noise data, the use
of chosen N-above metric(s). To do this we recommend developing Lmax event 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 N65 metric can

be explained in real terms.

It may be the case that at 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 changes. It may therefore be appropriate to

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

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

Characterising N65 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 the populations exposed to this degree of change. Population can then be summed for each

category.

The general premise around the bands — banding reflects an expectation 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.

Né5 Change Characterisation

MEW [N&Snew)

Basaline M&5 =0 or N&5 <4! increasing
to 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 Zhj
NO CHAMGE (Né5nc)
Mo change M&S band OR
NO CHANGE (NéSnc) Band change +/- 1 with N&5 change
<+/-B
REDUCTION [MN&5-)
M&S band goes down by af least 1,N65
REDUCTION (N&5-) reduces by af keast 8 or -33% (Le. o
reduction of at least 1 alrcraft every
2h)

REMOVED - (Né5rem)
M&S band Goas Ao 1o 2ero and NS
==3 Mé&5 >=4 in baselineg,

Figure 5.7 Characterising N65 Change
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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 Presentation of N65 change categories

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
(Greater sharing)

- ouT

South Loop
(minimise population)

= NEW

Increase:

© MO CHANGE

Raduction

| wEw
+ NDCHANGE

- ouT

Morth Loop
({minimal change)

Increase:

Reduction

Figure 5.8 Spatial presentation of N65 change categories

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 people — change categories can be presented at postcode points using GIS

which can be used to identify community 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 to enable community level understanding of

consequences.

Split North-South Loops
(Greater sharing)

. NEW
Increase
= NOGHANGE
Reduction POt
= out ! a'e L
.

« out [N SO SN
.'.‘5.&:"" ’
B

South Loop
(minimise population)

= NEW

Incresse.

© NOGHANGE

Reduction ‘.;-'. W

= NEW

= NO CHANGE

+ out

North Loop
(minimal change)

Incresse

Reduction

Figure 5.9 Spatial presentation of N65 change categories at postcode points
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Step 6: Understanding aggregate change consequences of airspace proposals

& X

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 population as a whole. Figure 5.10 illustrates a way in which this could be

presented.

Characterisation Né5 Change LT ;

NEW (Né5new) -
Baseline N&5 =0 or M&5 <4; increasing -
fo N&5=8, and an increase in average -
noise of at least +3dB LAeq. -

INCREASE (N&5+)

M&5 band increases by af least 1, with
an N&S increase of at least 8, (i.e. an
increase of at least 1 aircraft every 2h)

INCREASE (N&5+)

NO CHANGE (Né5nc)

pop

Increase

Mo change N&5 band OR
Band change +/- | with Né5 change
<+f-8

NO CHANGE (Né5nc)

=
= e -

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-)

REMOVED - (Né5rem) T~a
MNé&S band goes down fo Zerc and N&5 -

<=3, N&5 >=4 in baseline, =~

reduction

pop

Figure 5.10 Considering Aggregate Consequences - Population 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)

The present study highlighted the importance of the concept of “Person-Events” suggesting merit in the

incorporation of the Person-Events Index (PEl) in the evaluation of relative risk. PEI brings together events and

population to quantify noise load, change and distribution.
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formula
PEIX)= P, N

X

where

“The PEl 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
PEI(65) 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

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 PEI(70)) from 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 which is the sum of N65 x population at any given population point

and calculation is illustrated in the box below. Where PEl is used throughout the report it is referring to the

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

Example PEl calc
Né5 = 20; pop = 120

Né5 = 10; pop = 100 PEI = 2,400

PEIl = 1,000 . .

Né5 = 20; pop = 60
. PEl= 1,200

Né5 = 5; pop =120 .

PEl = 400 Né5 = 15, pop = 200

PEI = 3,000

TOTAL PEI
= 8,200 (person-events)

Analysis and presentation of the spatial population & distribution change features of N65 and PEI can provide

enhanced understanding of the change in overall noise load with airspace proposals — the PEIl features can

provide objective assessment of risk factors associated with distributional fairness in terms of overall noise load.

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

noise load (i.e. comparison of total PEls). Figure 5.11 shows the difference in PEl by comparing total PEI of

baseline with the Option being considered.

FED2 FINAL REPORT 5998_001_7.0

August 2024

Exploring the Concept of Fair and Equitable Distribution to Minimise Social Unacceptability of Airspace Design Options: Final Report
Page 65 of 142

Back to Table of Contents




Baseline Option

Figure 5.11 Total PEl and Total PEI Change Comparisons with Baseline

The second PEI feature is arrived at by combining the N65 change categories with population at each postcode
point, providing further understanding of the aggregate consequences of the change which can also then be
included in the objective assessment of risk factors associated with distributional fairness. Multiplying 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 distribution of PEI across the categories of

change contributes to the total PEl for the Option.

Based on the PEI distribution of the design option

MEW (PEInew)
MN&S x pop for al locations T

gornsed as NaSnew

INCREASE {fﬂ'l-]
MN&S x pop for all lacafions FEI
categorsed as MaS+

Increase

Ne change (PEinc) ' .
M5 x pop for ol lacafions = e
categorsed as MéSnc

reaucton

Reduction (PEI-)
N&S x pop for dl locafions
categonised as Me5- PEI

Baseline Option

Figure 5.12 Understanding the distribution of change
Categories based on Option Total PEI
The third PEI feature focuses 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
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population therein and is illustrated in Figure 5.13. The 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

Total e
PEl
Sum

[N&5

outcome) as a result of the shift from baseline to the option being considered.

Basod on the PEI distribution of PEI

difference with respect to baseline
and oplion considered

X
F' [&] FI :I

MEW (PEInew)

Hé5 change x pop for all

lacations categaorsed as
NéSnew

INCREASE (PEI+)
Mé5 change » pop for all

locations categorsed as
&5+
1

. ;] +

No change (PEInc) ’

| H&5 change x pop for all PEl Difference between
Y locations categorsed as * and -

. N&Ene = = PEI diff

L] "

\ Reduction h

1 M&5 change x pop for all

| locafions categaorsed as
|I &S~

1]

Baseline Option

Figure 5.13 Understanding the distribution of change categories

based on PEI difference between baseline and option

populations potentially affected by ACPs.

These three PEl features help explain the aggregate, distributional consequences of changes from design
concentration or sharing regimes — providing the basis for transparent and comprehensive engagement with

proposals for local people. PEI could therefore also be used to highlight the extent and consequence of

Summing relative changes can provide greater understanding of how options change the distribution of the

noise load and therefore informs relative risk of socially unacceptable outcomes (rather than the more binary
outcomes of quantitative, absolute assessment of options).

thereby informs relative risk of distributional fairness.

Thus, combining N65 totals and differences with population data to determine Person Events Index and
associated changes sheds light on the costs and benefits of alternative options for the distribution of aircraft and
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The attributes of the hierarchy of risk presented in Figure 5.2 have been interpreted into dimensions using N65
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establish through FGs with communities around Gatwick Airport), the following characteristics have been

identified:

e Riskis minimised by maximising “PEl no change”

e Riskincreases with increases in overall PEl; the risk reduces with greater PEl reduction, recognising 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 PEI- and PEI+ values indicative of more extensive change in the
noise environment).

e Thereis an increased risk with increasing PEI+

e Increased risk with increasing population of N65+

e Increased risk with increasing PEInew

To objectively assess risk, these can be translated into the following specific quantitative N65, PEl and PEI

change features:

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

e  Maximise reduction of NET PEI (representing the greater overall reduction in overall noise
load).Maximise PEInc (representing that minimising change in distribution of noise burden is considered
least unfair).

e  Minimise PEI+ (representing that in the context of changing distribution that it is less unfair to increase
noise for those already exposed — but recognising that inevitably there will be some for whom noise
burden increases - but the smaller this is, the less likely it is to be seen as unfair)

e 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
' ™y
Ove_rflymg pcpula‘rions yvirh no or (_)nly \imiteq
experience of aircraft noise likely to increase risk. Increased risk with increasing PEInew
The greater the extent of change relative to Increased risk with increasing

expectation the greater the concerns raised about population (and/or area) of N&5 Minimise NéSnew population
% impact and unacceptability - as the difference event increases
= between expectation and experience grows, so the risk hﬂlnlmlw population N&5
= \ increases y Increased risk with increasing PEI+ (D o R )
% 5 — n 5 ) o Minimise PEl increase (PEI+
o Concentiration along existing centrelines increases the Increased risk with increased overall and PEInew)
5 burden of those already experiencing the most burden PEI, risk reduces with greater PEI
E (orin the case of a new route means those near the reduction Maximise PEInc

cenfreline experience more burden than the most
\ affected previously) — increased risk. y ACdLnlmise risk by maximising PEl 'No
ange’
Minimal change to pattern of sharing of noise burden is
likely to be lowest risk
L S
Population >LOAEL .
No (day/night) Population HA
Increased health burden on Increase Population >SOAEL
Increased health S puiation Population HSD
burden overall those dlready experiencing (day/night) =

high burden

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

Figure 5.14: Aligning quantitative features with the hierarchy of relative 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 factors — the quantitative metrics can then be suitably (re)aligned.

STEP 9: Analyse the aggregate changes for each proposal

Steps 5-7 provide an understanding of the metrics and how they can be used to illustrate aggregate distribution
of changes, Step 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 5.4. Two methods for describing the change in distribution of the noise load have been
proposed — the first is using spatial distribution of N65 categories (see step 4 and 5); the second using an
approach that describes, in aggregate, the extent of change within each N65 category based on the populations
affected, the outcome total PEl and PEI difference (steps 3, 6 and 7). Using both PEl measures overcomes the
limitation of each one. As “Outcome” PEIl which under illustrates the extent of reduction in N65; whereas “PEl
difference”, which highlights the extent of reduction in PEI in areas experiencing reduced N65 events, under-

represents the no change category (number of event changes are small).

Figures 5.8 and 5.9 presented the distribution of the noise burden across the population by N65 category, which
can be aggregated as illustrated in 5.10 and represented for the three options under consideration in Figure
5.15a. Figure 5.15b below illustrates the aggregate analysis of the PEI features identified in Step 7 i.e. the extent
of change of PEl for each N65 category.
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Figure 5.15a Analysis of N65 Features — Population by N65 change category in the Option
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(see Fig 5.11) (see Fig 5.12)
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Figure 5.15b Analysis of PEI Features —
PEI Difference, Option Total PEI by N65 Change Category and PEI Difference by N65 Change Category.

These illustrations provide insight into the consequences of the options first described in Figure 5.4, the
rationale behind which was to move some (Split N-S), or all (South Loop), of the traffic to the north onto a

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

e Asexpected, 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 overall PEl for both the Split N-S and South Loop
options compared to baseline which shows up in the negative PEI differences (Feature 1b Figure 5.15b).

e However, when the distribution of population among N65 change categories is examined the scale of
the newly overflown population is revealed for both options that include a southerly loop option (Split
N-S and South Loop in Figure 5.15a) with the PEI by N65 change category and PEI difference by N65
Change category further revealing the greater burden on the newly overflown when all (South Loop)
rather than half (Split N-S) the traffic is placed on the south loop (Features 2 and 3 in Figure 5.15b).
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e Onthe 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 PEIl, but communities experience
much reduced relative change compared to baseline, reflected in the large populations (Figure 5.15a)
and PEl outcome values in the no change categories (Figure 5.15b Feature 2) and 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 PEl features quantify the
extent of change for populations affected by all options with the relative risk of social unacceptability increasing

with the transition from the North Loop option to the Split N-S and 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
hierarchy of risk.

The final step is to contextualise the relative risk of each proposal to inform decision making. Figure 5.16
illustrates a two-part assessment: The first part requires an evaluation of whether the outcomes of the option
would be considered “unfair” (1); the second considers the relative risk with reference to the quantitative

features of population and associated PEI 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 >S50AEL (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

s . . Minimise NéSnew population
Increased risk with increasing population

(and/or area) of N&5 event increases

imise p ation N&5 i (PEI+ and PEInew)
Increased risk with increasing PEI+
Increased risk wiih increased overall PEI, risk Minimise PEl increase (PEl+ and PEInew)
reduces with greater PEl reduction

Increasing risk

Minimise risk by maximising PEI ‘No Change' Maximise PEInc

Maximise PEl reduction

Figure 5.16: Contextualising risk of social unacceptability to inform decision-making
Part 1 — Assessment of likelihood of being considered unfair.
Figure 5.17 below illustrates a proposed presentation of results comparing the options with the “unfair” criteria.

In all cases none of the criteria are failed. It is considered that there is no need to present the detail, but to
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present pass/fail outcomes or some form of relative indication. Thus, in the population >LOAEL row it can be

seen that there is a bigger “reduction” with the South Loop than the Split North-South Loop indicated by larger

font size.
Baseline
BAV_) P eV N
_ Split north-south South Loop North loop
Population >LOAEL reduction (-) Reduction (--) No change
Population >SOAEL No change No change No change
Population > SOAEL in
zero zero zero

BL with >1dB change

Figure 5.17 Assessment of Likelihood of being considered “Unfair”
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Part 2 — Assessment of relative risk of social unacceptability

Figure 5.18 below presents the relative performance of considered options on each of the key population and
PEIl metric risk factors identified in Figure 5.16 (2) - see 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 does not imply an absolute level of risk, i.e. the “best” performing option does not mean there is
no risk —where there is a change in airspace and operation there is an inherent risk that the resultant change
could be considered socially unacceptable, this is to illustrate relative risk. There are many ways to visualise the

relative performance of options being considered, this 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 =5 Loop

Relative Risk Increases

Lower RR Higher RR

Total PEI
(Total Nolse Load)

A 5 N5
o 250,000 . . . E00,000

Population N65 increase
[solid fill dots represent Total population with NS change "increase” categories
MéSnew and N&&+; pattern filled dots represent NéSnew only]

B O g e
N . ) NS . s Increase
2 5000
PEl increase
(selid fill deots represant Total PEl for N&S change “incrense” categories NéSnew and N&Sy,
pattern filled dots represent N6Snew only)
c N N5 H

Increase
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PEI Difference

(difference in overall noise load)

1] N-5 N

PEI % Difference

(% difference in overall nolse load)

s NS N

F 0% 40 % . % . 10% ,

Figure 5.18 Assessment of Relative Risk

The above figure demonstrates that it is possible to illustrate the relative performance of a group of airspace

change options against categories of N65 and PEI metrics. This can then be linked to the relative risk of social
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unacceptability assuming dialogue with local communities has identified a preference for a particular pattern of
noise/aircraft movement distribution. In the case of Gatwick Airport focus groups, as highlighted in the previous
chapter, a clear preference for minimal change was identified resulting in the association with the relative risk of
socially unacceptable outcomes illustrated in Figure 5.18. Such illustrations should help clarify the nature of
changes to the noise environment resulting from specific ACPs and thus facilitate more comprehensive and

transparent engagement communities over airspace change decisions.

It should be emphasised that the options with highest risk should not be discarded, or that the lower risk options
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 moderate risk.

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 aircraft 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 fairness 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 to 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 processes such that individuals are
able to provide an informed response, based on understanding the pros and cons (across a variety of impacts) of

each option.

Based on the outcome of the Focus Group analysis and subsequent road testing (see 5.5. below) this 10-step

process has been proposed to support airspace sponsors in adding a distributional dimension to their
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5.5

assessment and presentation of airspace change proposals to include consideration of the relative risk of social

unacceptability of airspace changes.

Results from road-testing the assessment framework

Early iterations 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, SFG and to a sub-group of the CAA’s AMS Fund Board at the end of 2023 and

early in 2024. These meetings revealed:

General support of the ideas in the framework and the benefit it could bring to existing to current 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 include initial 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.

A common concern over the use of N65 as opposed to other potential N-above 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 change and the
potential noise consequences of airspace modifications. Sensitivity testing might be required to test the
suitability of other N-above metrics at different airports. Further, whilst this work has focussed on
spatial distributional fairness, consideration should be given to temporal management options including
night-time and provision of respite.

Feedback on a proposed ranking step in the assessment suggested that this might be a step too far as it
implies equal weighting of each assessment step. This resulted in the modified presentation of
performance against objective noise metrics illustrated in Figure 5.18, which is then associated with the
relative risk of socially unacceptable outcomes. Nevertheless, population and PEI 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 suggested categories and some sensitivity testing will
be needed to establish whether modified change categories might be more appropriate in different
circumstances. All 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.

Some concerns were expressed as to how this assessment framework might be received by noise
affected communities. It 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
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community engagement 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 PEl

data as prescribed here.
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6 CONCLUSIONS AND RECOMMENDATIONS

The UK has embarked on a process of Airspace Modernisation with the intention of optimising the benefits from
the adoption of performance-based navigation (PBN) that enables aircraft to fly with increased predictability and
accuracy. According to the UK Government (DfT, 2018), a key benefit of this feature of PBN is that it
concentrates traffic and thus increases airspace capacity thereby ‘unlocking’ growth, improving safety and

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 impacts on local 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 already most affected. Campaign groups around Gatwick have highlighted a policy
of “fair and equitable distribution (FED)” of traffic as a priority, rather than a concentration of aircraft over
certain areas. While this high-level FED objective has been sought by communities participating in Gatwick’s
Noise Management Board since 2016, no adequate description of how to design and deliver a FED environment

exists in government policy or legislation.

The present “FED2” project sought to address this gap by building on the outcomes of the “FED1” project and

had the following key aim:

“To understand how airspace design options influence those features that impact perception of fairness and

equity to inform more socially acceptable airspace modernisation”.

Key to the development of the study were concepts from 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 dimensions of fairness perception

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, Government policy?! takes a wider view stating that “...the impact of aviation
noise must be mitigated as much as is practicable and realistic to do so...” and that tackling localised impacts of

aviation is central to a sustainable future for the sector. Given the policy focus on local impacts, the existing

21 https://www.gov.uk/government/publications/aviation-noise-policy-statement/
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airspace design process places 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 of airspace changes and highlighted objectives supporting ‘a strong and
sustainable aviation sector’ (p.8). These are to:
e 'Limit and, where possible, reduce the number of people in the UK significantly affected by adverse
impacts from aircraft noise.
e  Ensure that the aviation sector makes a significant and cost-effective contribution towards reducing
global emissions; and minimise local air quality emissions and in particular ensure that the UK complies

with its international obligations on air quality.’

Thus, from a noise perspective, the UK CAA and airports responsible for coming forward with airspace change
proposals (airspace change sponsors) were 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 competing objectives and aspects of noise
management, the guidance states that all changes below 7000 feet should take into account local 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 design, development, and implementation of airspace

change. Whilst there are many considerations to be made in this process, in respect of UK noise policy it states:

“The Government’s noise policy is “to limit, and, where possible, reduce the number of people in the UK
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 effects on people as a
result of aviation noise should be limited and, where possible, reduced, rather than the absolute number of

people in any particular noise contour.”

“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 multiple concentrated routes that share noise among more people, than a single concentrated

route which affects fewer people but to a greater extent.”
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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 consistently and, ultimately,
result in concentrating noise in areas under route centrelines. ‘Reducing the total significant adverse effects”
could therefore be achieved by pursuing an approach that concentrates aircraft over least densely populated

areas, and so avoiding more densely populated areas (a concentrate and avoid approach).

Itis clearly a sensible intent to reduce the overall health consequences of aircraft operations for local people and
so the “concentrate and avoid” approach is understandable. However, this approach 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 land-use and the perception of the changes
by the broader population. The assessments simply result 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.

It is worth noting that CAP1616 states:

“Rather than a ‘one size fits all’ approach to whether single or multiple routes are better, sponsors must
consider the impacts of different options and decide what will work better in a given situation. These decisions

should be informed by considering the anticipated noise impacts, and through engagement with communities.”

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 concentrate 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
considered alongside the existing CAP1616 process. This includes enhancing community engagement through
developing a better appreciation 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 that the processes leading to decisions on specific

airspace change options are transparent and allow community input to the final outcomes.

6.1 Understanding the Dimensions of Fairness
Consideration of the dimensions considered critical to perceptions of fairness (Hauptvogel et al, 2021) 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
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“distributional fairness”) as well as aspects of informational (e.g. use of particular metrics) and procedural (e.g.

approach to consultation) fairness.

Critical to the success of the focus groups in revealing the participants’ underlying motivations and concerns was
the use of a virtual airport to illustrate different aircraft distributions and their consequences for noise changes
on the ground. Removing reference 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 preferences and it became 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
The FED2 Study found that the concept of “Fair Distribution” in the context of airspace change does not appear
to be related to equitable distribution, or sharing, of aircraft over an area or population so that “noise” is “evenly
shared”. Rather, the perception of fairness among communities 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 those who are overflown.

The findings of the present study revealed a spectrum of risk of social unacceptability associated with the
perception of distributional fairness (Figure 4.10). A clear preference for airspace designs that result in minimal
change in the redistribution of the burden of aircraft noise (presented as changes in event-based metrics) and
minimise increases for those are already most affected was revealed. As such, options resulting in these relative
outcomes are likely to be considered less distributionally unfair and, consequently, at 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 centreline because 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 aircraft across existing NPRs or to share
the noise burden over a wider geographical area with the addition of new routes), the point(s) at which
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, included reference to the numbers of aircraft movements being shared. There was
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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 aircraft noise was 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 airports. Thus, 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, as outline in 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 to relatively 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 included land-use/designation, the urban-rural 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 vertical 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
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 event-based 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 approach using average noise level metrics was clearly identified. This

can be linked to population through analysis of changes in Person Events Index.
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6.2

The study has identified that assessment, engagement and decision-making by airspace change sponsors within
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 such, this process is likely to favour outcomes that concentrate aircraft over the
smallest number of people regardless of their current exposure to noise. This study 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 intended to support assessment (shortlisting) of ACPs and their presentation in
community consultation as part of the process by introducing the consideration of distributional fairness. In
turn, this assessment should help improve perceptions of informational and procedural fairness through the
development of socially negotiated design outcomes whilst maintaining consistency with the existing policy

assessment framework.

The findings from our Q study emphasise the importance attached to open, genuine, and honest engagement

with communities over airspace change (See Text Box 5.1).

A Framework to support airports in assessing and communicating the distributional
consequences of airspace change proposals

In Chapter 5 a 10-step 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.

e Step 1 - (Figure 5.4) illustrates the geography of existing and proposed routes.

e Step 2 —Figure 5.5 - using noise modelling outputs that reflect the associated flight track changes
calculates changes to 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).

Steps 3-7 combine these noise event distributional changes with population data to quantify and present the
overall “extent and distribution of change” to the noise environment for different communities affected by

modifications to routes.

e Step 3 — Categorising the spectrum of N65 exposure into meaningful bands (Figure 5.6) and defining
thresholds of change by reference to these bands (Figure 5.7 — N65new, N65+, No Change, N65- and
N65rem)
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e 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)

e Step 5 - Relating these N65 changes to population distribution (Figure 5.9)

e Step 6 - Identifying the populations exposed to different categories of N65 change (Figure 5.10)

e Step 7 - Calculating the PEI for each N65 change category to quantify the noise burden as a result of an
airspace change (Figure 5.12 — Total PEIl for the categories PEInew, PEl+, PEInc, PEI- and PElout) and the

associated PEI difference for each N65 change category.

Steps 8-9 provide an assessment of the performance of airspace change options against N65 change categories
using population and PEI measures.
e Step 8 (Figure 5.14) takes these “extent of change” quantities and relates them to the Hierarchy of
Relative Risk (of socially unacceptable outcomes) and
e Step 9 assesses the aggregate populations exposed to N65 change categories (Figure 5.15a) and

associated PEI features (Figure 5.15b).

Finally, in Step 10 the relative performance of different route options against the existing baseline can be
evaluated using a 2-stage risk assessment ranking framework. The first assessing performance against features
associated with ‘unfair’ outcomes (Figure 5.17) and the second linking relative performance in N65 change

categories for population and PEI with the relative risk of socially unacceptable outcomes (Figure 5.18).

Critically, it is not proposed that the relative performance of options be used to categorically include or exclude
options, rather that the relative risk (of social unacceptability) is used to support 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 allow a transparent discussion of the relative merits of each option to inform ultimate

decision-making. Following this assessment options for reducing 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:

e Preference for minimal change — this 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 (un)fairness 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
scenarios (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 be linked to the objective assessments the

distribution of noise events using the framework described above.
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e Use of N65 metric - whilst there is precedent for the exemplar use of the N65 metric (it is the preferred
“number-above” metric in Air Navigation Guidance, then transposed across to CAP1616) in the
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 tailor N-above thresholds to best capture changes in the distribution of
aircraft relevant to fleet mixes, routes, population distributions and the needs of communities.

e N65 bands and change categories — a 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 local circumstances. 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 presented to support airspace change sponsors when engaging with the requirements
of CAP1616. However, there is no doubt a challenge to be recognised between the preferences that may be
revealed from a risk of social unacceptability assessment and options that may be more optimal from an aviation
noise policy perspective. The findings here highlight the very significant role that the distribution of the costs and
benefits of a change play in influencing perceptions of fairness and, by extrapolation, the acceptability, or
otherwise, of outcomes from airspace modernisation. This could be tricky for selection processes that place
higher priority on options with the greatest reduction of aggregate measures of noise impact (e.g. health,
annoyance, sleep disturbance). A 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 might help in shortlisting of ACPs, as well as aiding the transparent presentation

of the consequences of airspace changes with a range of outcomes to communities.

The novel use of the Q-methodology 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 Groups is advised as this step enables exploring the range
of local attitudes and preferences and therefore can help frame the development of materials for investigation

in the focus groups.

Whilst there is a challenge to be recognised within the context of policy assessment, this study and its findings
are not intended as a “challenge to policy” and nor do we consider there to be implications for existing policy.
This study has found that minimal change in the distribution of aircraft noise reduces the risk of social

unacceptability (at least in the context of populations local to Gatwick). The findings and proposed framework
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are not intended to be a decision-making 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 deliver less socially unacceptable outcomes. It should also not be

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

6.3 Recommendations — 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 from proposed airspace changes, which can be linked to the relative risk of
perceived unfairness of outcomes and their social acceptability. This framework has been presented as a support
to airports when implementing existing CAP1616 procedures (note that this is not intended as a change to the

existing CAP1616 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 and appraisal (Stage 2), there may still be an opportunity for airports to
consider implications for option shortlisting and how to amend options to manage down the risk of social
unacceptability as part of the full options appraisal work at Stage 3 alongside the subsequent engagement and
consultation with a range of stakeholders over the shortlisted option(s).

Stage 1 Assess requirement

DEFINE
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

Submit proposal to CAA

CAA assessment

CAADECISION

Stage 5

DECIDE

Stage 6 IMPLEMENT
Stage 7 PIR

Post implementation review
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Figure 6.1 Overview of the CAP1616 airspace change process?

Using the framework in Stage 2 can aid airport understanding of the relative risk of options in respect of
distributional fairness and provide quantification to sit alongside aggregate policy-based assessments and

therefore aid options appraisal.

Incorporation of the outcomes of the assessment within Stage 3 (Community engagement), will assist
communities in fully understanding the aspects of change that are most important to them and therefore
enhance perception of informational and 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 offer. This degree of openness and honesty in
communicating the strengths and weaknesses of each option should enhance perceptions of these dimensions

of fairness and ultimately the perceived overall fairness 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 outcomes from the airspace modernisation process.

It is therefore recommended that, where possible, airports:

e Implement this framework to complement the existing approach (it is recognised that the extent to
which it is applied will need to consider existing and proposed airport size and impacts).

e 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
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.

e 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 distributional fairness principles established in
the first consultation, in the context of policy consistency.

e 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.

e In consultation, 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 preferences.

22 CAA (2023) CAP1616, p.23 https://publicapps.caa.co.uk/docs/33/CAP1616FUT%20Airspace%20Change%20Process%20(v5).pdf
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e Input of community preferences to the selection of the final airspace change, thereby demonstrating
meaningful engagement and consideration of community preferences in final decisions/outcomes,

helping to build trust in decision-making.

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:

e Consider 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.

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

e Encouraging the adoption of this approach at other airports.

2. Dissemination of and feedback from the findings through;
e Preparation of a layperson summary and slidedeck.
e Presentation at relevant committees, groups and conferences — UK and internationally.

e Academic publications.

3. Further ground-breaking research through:
e  Publishing Q approach and findings.
e Exploring the use of Q analysis to frame community engagement and overarching objectives.

e Development of GIS led tool for PEI information.
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ANNEX 1: EXPERT REVIEW GROUP (ERG)

From the outset, it was the intention for work to be reviewed by an independent panel of experts, with up to 5
members covering a range of experience and specialisms. It was anticipated that this would include the review
of the planned work tasks, periodic review of progress and outcomes, and final review of the project report. The

Expert Review Group (ERG) was set up at the beginning of the project. The members are given in Table A1.1.

me T

lan Jopson National Air Traffic Services (NATS)
Chris Barnes Trax International

John Stewart UECNA

Neil Robinson Manchester Airport Group (MAG)
Dirk Schreckenberg ZEUS GmbH, Germany

Table A1.1: Members of the ERG

The purpose of the ERG was:

“To provide independent assurance of the scientific robustness of the research project, and expert advice to the

Research Team and Gatwick Airport Ltd on the methodology and research outcomes”.

The ERG members were asked to:

e provide feedback and recommendations on the research aims and proposed methodology.
e provide feedback and recommendations on progress.
e provide a short statement on the research and its outcomes in the final report.

Meetings were held on 28" November 2022 and 5™ June 2023, with final meetings to prepare the ERG final

statements provided with this report.
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Questions for ERG to consider today

The key questions addressed at the first meeting are given below.

What do you think about the aims and objectives?

What do you think about the proposed methodology and qualitative approach?

What are the strengths in the approach we are taking?

What suggestions do you have for any refinements?

What do you think might be the potential barriers to successful project outcomes and
how might these be overcome?

How might we gain effective ‘buy-in’ from key stakeholders for the research journey?

Are you willing to participate in a short pilot on-line Q-methodology test following

this meeting?

AGREEMENT
ON AIMS

Looking fo fairess
and equity is both
important regarding
(less) annoyance.

Framing it around
around ‘faimess' and
‘equity’ is the right
thing to do but it also
tactically the best
approach: it is difficult
for any community to
argue in public
against 'fairness'’; it has
therefore the best
chance of
overcoming Nimbyism
and getting some
broad consensus.

Useful to frame it as
‘social (un)
acceptability, this is
really what needs to
be addressed, as the
‘fair and equitable’
term has become
problematic among
community groups in
my view

The feedback from the first meeting is summarised below.

ERG MEETING

AGREEMENT
ON APPROACH

When working with
people on a new topic
and there is interest in
their perception and
attitudes, a qualitative
approach is THE method
to start with.

Allin all, it depends on
the research question
and the point of
departure whether a
qualitative or a
quantitative approach is
better. And, there is no
either or. Often the
combination is a 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
possible options.

I really like the focus
group and g-
methodology approach

NEED FOR
BROAD VIEWS

Taking a wider part of
the region info
account seems
reasonable as it seems
that complaints are
not restricted to highly
exposed areas.

It is important you
include people who
are affected or might
be affected by
aircraft up to at least
7,000ft

But one barrier fo
success might be
failing to engage a
broad enough range
of views (i.e. not just
industry and noise
affected
communities). There
are many other
people with a positive
or negative stake in
aviation's activities
and their views should
be reflected.

BEWARE
DISTRUST

At the core of the
acceptance of the
results of the research
by all parties will be a
belief that the research
group are frusted and
impartial.

| think the biggest initial
barrier will be distrust of
the airport. The equity
and fairness framing
should help to
overcome some of this.
| think a majority of
people will buy in this.
There will be always
some people whose
distrust of and indeed
hatred towards the
airport will always
remain but that is not a
really problem as long
as they are small and,
where possible, isolated
minority.

The second meeting was held on 5™ June 2023 and covered the following:

NEED FOR
BUY-IN?

What will they get from
your research?2 You
may give incentives
(money, vouchers...)
fo participating
residents, but that's
probably nothing for
key stakeholders. They
have to see
advantages in your
research for their own
work. That means, that
you have to share the
results with them.

An offer that they will
have a chance fo
have ongoing
opportunities to
influence the journey.

| suspect the other
thing, though is might

be beyond the remit of

this report, is for the
airport to look at doing
something around
night flights.
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Content

Recap Highlights and
Outcomes

Aims FG Approach

Key steps Recruitment
Workshops Materials
Discussions Reporting

Emerging Views
Q-Statements

One key area for which feedback was sought focussed around the approach to the Focus Groups and, in

particular, the following was addressed:

What we will
explore

bution within NPR
s already overflown

Recruitment

Planning for
FGs

Objectives Test Material

Further development
of role of key features
and how fo work
towards a decision

Examples to be:
developed for
meeting using noise
and operational
metrics

framework approach.

Any recommendations? A

Generally, the feedback was very positive and there was general agreement with our planned approach.
This final report was then shared with the ERG members and their final statement is provided at the start of the

report.
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ANNEX 2: STAKEHOLDER FOCUS GROUPS (SFG)

As part of the initial work, two SFGs were held to help to frame the empirical research. The purpose of each was:

"To gain feedback from different key stakeholders on the features, concepts and barriers to effectively

mitigating social unacceptability of aircraft noise”.

It was expected that the outputs would help to:
e Design realistic and workable concepts for testing in the focus groups.
e 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),

e Understand how to gain effective ‘buy-in” from key stakeholders for the research journey.

Two online meetings were held on Dec 5" 2022. Attendees are listed in Tables A2.1 and A2.2

N

John Stewart UECNA
Ian Greene Department for Transport
Rick Norman Heathrow Airport Ltd
Sustainability & Environment Finavia

Mikko Viinikainen
Table A2.1: Attendees at SFG1

Name omensaton

Corporation

Spencer Norton British Airways

Martin Doherty Dublin Airport

Ben Fenech UK Health Security Agency (UKHSA)
Ed Weston ERCD, Civil Aviation Authority

Table A2.2: Attendees at SFG2

The key summary messages and outcomes are summarised below. Included topics were climate change, CBA,
trade-offs between carbon and noise. Although 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, climate change 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 is a general need
for the work but it
should not repeat
previous work, but
should learn from their
outcomes.

It should not be
focussed around PBN
but about airspace
design using PBN as a
‘tool’.

A tool is needed for
decision making with
clear guiding principles
set out based around
clear outcomes.

Let’s not be constrained
by conventional
thinking and research
methods.

Education around
airspace modernisation
and PBN is essential —
explaining the art of the
possible?

BARRIERS TO
SUCCESS

Mindful of regulatory
context, aviation
capabilities, and need
for effective two-way
communication and
engagement, reaching
all potentially affected
and not those who
shout loudest.

Guidance on how to
deal with WHO low
guideline levels (or
targets?) —real life
application and what
the levels could mean.

Need to engage all
communities including
newly overflown.

SRG Summary Messages

SUCCESS?

What are we going
after? What are the
guiding principles here
- need to agree
before starting out.

A list that is ranked
ordered by
participantse (cf the
airspace design
principles) — a
Framework approach?

To work alongside
‘respite’ definitions,
research outcomes.

Understanding and
confirmation what the
public deem as key
features to fair and
equitable, and
benefits to all parties.

If most vocal groups
can agree that this
work is useful.

To facilitate decision
making and enhance
the conversation.

FEATURES OF SOCIAL UNACCEPTBILITY

NAFs are key and should include such factors such as health, jobs, connectivity etc

Climate change issues are very important, as is an understanding of any related
conflicting principles.

Balance of benefits and ‘harm’ but to consider whether any weightings are required
e.g. fowards disadvantaged people.

Consider concepts of social inequalities, social injustice, interventions that relate to
these, and how to balance fo address equality.

Look at many impacts above noise such as education, green spaces etc.

One option is to look at ‘all round’, but those ‘needing persuasion’ probably are most
impacted by noise so the wider benefits beyond noise should be used to ‘frame’ it all.

Social unacceptability is weighted by some through NAF such as purpose of flight,
perception of whether it is benefitting economy, fairness to community versus industry,
fiming of flight.

Newly overflown.

Financial information would be good with some cost benefit analysis.

Requirement for long term versus short term indicators, time of day, certainty about
where and when.

How to deal with NIMBYism — move noise away from me so how does this ever
succeed?

Equity and equality are different. Equality is tfreating everyone the same (but not same
outcome). Equity is about working towards the same outcomes.

SRG Summary Messages

METRICS TO
CONSIDER

Many, acoustic and
non-acoustics
candidate options to
consider moving
forward. Selection
would depend on
what outcomes are
being evaluated and
a balanced scorecard
might be required.

Suggestions included:
Total overflow versus
newly overflown.

% usage of various
routes.

W versus E.

Timings.

Dynamic noise
mapping.
Background noise (no
aviation).

Health markers of
communities.

Air pollution.

% HSD, HA, Lden,
Lnight, N60, N70.
Number of overflights,
number above.

QoL metrics and
confounders e.g.
wellbeing and health.

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 simple and maybe an education piece could be
considered.

By providing maps, focuses on what the maps or other material says or does not say, so
maybe general discussion would be better so people do not go off at tangents and not
focus on personal aspects or perspectives.

What outcomes are we after from presenting a map and does the map show this?

If maps are shown, they would also be needed by mode, by time of day, height info (i.e.
3D), w/e, flight density? Etc. Community details e.g. number of schools, hospitals

What outcomes are we going for here?2 (what nudges in certain directions?)

Track density scale needed, height info. Noise contour would be helpful.

Replication of existing routes using PBN - This could be used to demo one potential
worse case, (may be compare to FAA implementations), and then infroduce how
focussing (and zooming in) on different operations/routes could be varied and what do
people think of these? These could then lead to different appreciations of the features
of social unacceptability etc and inform on the outcomes we might be looking for.

If we use PBN as a tool for designing airspace we could consider these other options and
then infroduce the concepts such as those in CAP1378 to demo and probe responses.

How airspace around one airport can affect a nearby airport — co-dependencies.

Understanding the trade-offs between carbon and noise - it is not clear cut, particularly
for different departure procedures.
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ANNEX 3: COMMUNITY FUNDAMENTALS WORKSHOPS

A3.1 INTRODUCTION

As part of the early work, community fundamentals workshops took place. This Annex sets out their purpose,
dates and attendee recruitment, agenda and conduct, general questions about ‘living around here’, some
examples of the concept airport used to develop discussion, summaries of key findings and themes to consider

exploring further in the subsequent Focus Groups.
A3.2 PURPOSE

“To obtain feedback on materials to be used in later focus groups and to gain insights into the views and beliefs

of participants”,

“To explore core perceptions and attitudes towards existing and potential future managed airspace operations
to inform the development of focus group materials intended to identify attributes of social unacceptability,

fairness, and equity”.

It was expected that the outputs would help to:

* Understand what drives core perceptions of existing overflight distributions and their associated
impacts.

* Understand key features driving perceptions of social unacceptability, fairness and equity of distribution
of aircraft operations.

* Toidentify 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.

e Understand how to gain effective ‘buy-in’ from community stakeholders for the research journey
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A3.3 THE WORKSHOPS

Four workshops were held at the Hilton Hotel from 16 February to 1% March 2023. The first workshop

members were from local Community Noise Groups. The remaining three workshops were attended by mixed

groups recruited from varied locations using an independent recruiter. There were 25 attendees in total for the

4 groups. All attendees gave their informed consent for participation.

The recruitment areas are given in Figure A3.1.

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 Chiddingstone
Edenbridge cmwwﬁ,‘:""”
Marsh Green goter
Lingfield Penshurst
Newcupel Markbeech
Speidhurst
Capel
¥ Russhil. = Felbridge P Lo
Ewhurst Green Ashurst Green TU“N;TL‘;GE
Walliswood
Okewood Hill Ashurst Groombridge
Dunsfold  Affold A~ Hartfleld Eridge Green
Crossways Rudgwick
Aloid Warnham
Tisman's Friar's Gate Boarshead
Common
Broadbridge Roffey
Healh i orsHAM
Jarvis Brook
Pox te
Horsted Keynes =
Danenhill
Bams Green
BILLINGSHURST
Lindfield
Brooks Green HAYWARDS HEATH
Coneyhurst §
cwmcn 's Green Scayne's Hill Fletching
North Newick
Wivelsfield Chaley
Green Chailey
South Street
0 425 25 5 75 10
Mies
Contains OS data © Crown Copyright and database right 2020

7

Figure A3.1: Recruitment areas for CFWs

A selection of the presentational material used in these groups is reproduced next as a guide to the format of

each CFW. This is then followed by a summary of key findings for the mixed groups and the community noise

group.
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A3.4 AGENDA AND CONDUCT

Agenda

ttem ttem ________________________|Timings__|

1 Introductions, housekeeping & The research project 10 mins
2 Living around here 20 mins
8 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 ABOUT LIVING AROUND HERE

The following questions were asked, and attendees prepared answers on post-it notes and placed on flipcharts.

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 to how you feel about where you live?

What are the factors that contribute to the social (un)acceptability of an airport?

How might an airport act to move these factors towards being more socially acceptable?

Is there anything that would make an airport totally socially unacceptable from your perspective?

A3.6 CONCEPT AIRPORT — SOME EXAMPLES DISCUSSED =

Feedback and discussion were sought from the attendees using a virtual concept airport, based on lateral

distributions of air traffic using pre-modernisation routes, and permutations of options based on replication,

minimising overflights and dispersion. A selection of the illustrative material used in the workshops is provided

below, with a summary of the key findings 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 resuit of
vectoring off the NPR

- Pre-modernisation

Considering three of CAAs key airspace modernisation concepts applied to the
concept airport.

" Minimising A .

ALL CONCEPT EXAMPLES ARE
ILLUSTRATIONS

ONLY.

o>

SID
Distribution of aircraft

X

23 In early discussions, we referred to a concept airport and difference distribution scenarios. Subsequently we referred to a virtual airport and
distribution concepts to avoid confusion with ACP terminology.
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Airspace
Concepts -
Departures

. 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

PBN
Distribution of aircraft
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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: Dispersed population

PBN
Distribution of aircraft

75

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

PBN
Distribution of aircraft

75

5 )

FED2 FINAL REPORT 5998_001_7.0

August 2024

Exploring the Concept of Fair and Equitable Distribution to Minimise Social Unacceptability of Airspace Design Options: Final Report

Back to Table of Contents

Page 100 of 142

J



"
\

Airspace concept 1: Replication .
1c) Replication of flight distribution

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
‘overflight’ zones.

NB: Discrete population centres

N 1
Distribution of aircraft 1

#
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Airspace
Concepts -
Departures

e CAP 1378 approaches the concept of avoiding populations below 4,000ft
Replication 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
Minimising back towards the intended direction, ignoring populations which are
overflight 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 areas
Dispersion

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.”

X

Airspace concept 2: Avoidi
2a) Minimising population

populations
re possible

Departures

Three departure routes
that are designed to
avoid populations below
a certain height.

More concentrated
paths over existing
areas of ‘overflight' and
possibly new areas that
were previously not
overflown.

Communities and
populated areas are
removed from the
‘overflight' zones.

NB: Discrete population centres
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Airspace
Concepts -
Departures

Replication

Minimising
overflight

Dispersion

CAP 1378 approaches the concept of dispersal for departures as follows:

“This is an option where multiple PBN routes are used via random
allocation throughout the day to create a swathe of departures, attempting
to replicate the dispersal observed on conventional routes

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 increasing

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.”

Departures

existing areas of
overflight.

over existing areas of

overflight for some.

Airspace concept 3: Dispersion
3a) Flights dispersed around 9 specific routes
across area where aircraft already fly

Nine departure routes that
disperse aircraft within the

More concentrated paths

overflight. Likely greater

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
I
I
I
I
I
1
1
1
1
1
1
I
I
1
1
1
1
1
1
-

NB: Discrete population centre

In the US, airspace modernisation followed a
‘replication” approach 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.

The immediately ensuing discussion centred on views about living ‘around here’*. Many attendees began by
suggesting negative aspects, despite having been asked initially for positives. Positive views mostly centred on
rurality, community values, countryside, tranquillity, 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 Gatwick departures every day of the year without respite. Sleep disturbance, air pollution
(wasn’t measured), unknown effects and an indication that there had been mass housing development on any
available green space were also raised. To improve the situation, participants suggested that Gatwick and the
aviation industry need to listen more (they were described as arrogant), that there should be a ban on night
flights, dispersal, a focus on people, closure of airports, fair use of skies, efforts made to benefit all not just
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
numbers and passenger numbers. When asked to specifically reflect on Gatwick’s impact, a range of comments
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 a rollercoaster effect to the area which isn’t healthy — zero hours contracts,
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 environmental issues become even more of a
priority; cares too much about profits; shareholders don’t care about the community; CAA should be looking
after the community but doesn’t; conflict of interest causes problems; airport’s not sustainable; trust (in Gatwick
and its owners) 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); people are powerless — victims of a commercial airport and government
policy; concentration from changes over the years has caused problems; go back to pre-trial 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 NIMBYs.

The discussion moved on to consideration of what would be seen as more socially acceptable with regard to the
airport’s activities and airspace modernisation. There were multiple suggestions which can be summarised as
follows:

e close the airport;

e work to build trust through professional and fair engagement and consultation, involving effective

listening, building on professional reports/papers and openness to co-producing solutions;
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e aviation industry members should work together and not blame each other:
e changes shouldn’t just be for commercial benefit;

e increase dispersion;

e respond on night flight issues;

e do not allow increase in noise ghettos.

*Question subsequently re-worded to ‘What do you think about where you live?’

The remainder 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 worse. Concentration was felt to be undesirable, and 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. Given that aircraft 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 and that this
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 balance, 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 of flights and 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 space.
In 33, 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 expressed 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 procedures could 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
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
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both arrivals and departures. The distributive offer needs complementing with assurances around totality. In
summary, there was general negativity towards the idea of airspace modernisation, Gatwick airport and the

policy-making community.

A3.6.3 KEY FINDINGS (MIXED GROUPS)

This section focuses on findings from the three 90-minute workshops held with 25 members of the public who
had been recruited from areas close to and further out from the Gatwick vicinity. 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, clean air; b) accessibility and walkability: to
London, the coast, family, the countryside, transport options, facilities and services; c) 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) accessibility (lack of), parking, speeding, poor transport links, poor bus network, isolation
caused by traffic, early trains (stop too early); d) social issues: crime, safety, over-development, 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) aviation-related
intervention/change: less noise, less night flights, investment in new, quieter aircraft, no second runway, the use
of regional airports and more parking at 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 traffic. Participants also saw a need for increased respect for the environment especially near
hospitals, education and other facilities, preservation of green spaces, interventions to improve lives and more

funds being made available.

What impact does Gatwick have on you?

In general, Gatwick’s impact was seen in quite a positive light. There were supportive comments expressed in
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, flights generally, summer operations) and
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pollution, as well as concern expressed about effects beyond one’s own lived experience (e.g. impact on others

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 reduction or banning of night flights [(between 0000 and 0600),
provision of compensatory measures such as better noise insulation schemes (some suggested that either the
airport doesn’t do this anymore or that no one knows what is done)]. It was also deemed to be important that
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 activities. Another 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,
with one participant stating “That would be too much, that is not what we signed up for. Step changes are not
great, gradual changes might be OK. If the price of travel went up dramatically, no personal benefit so would
move away.” Another respondent indicated that the airport should work with airlines to provide more
discounted flights, stating that if this happened, they would be willing to put up with more inconvenience or
undesirable effects. Other comments made follow:
e Need more information on environmental impact to answer (e.g. aircraft overhead — how much carbon
is that dumping into the environment?
e Debate about airport expansion, making uncertainty, more debate now, raised profile — not so much a
problem before
e International travel in itself is something that no one needs but most of the air miles and things that we
do aren’t really necessary
e Huge environmental impact with air travel and things like that
e House prices are an issue, as well as environmental costs
e Iftowns are bulldozed — that is too much!
e Aijr fares often too cheap say compared to trains, not influencing people to consider other transport
options.
e  Make parking cheaper
e Rude to make people pay to drop off
e Raise price of flights?
e Charge airlines more to stop them doing these cheap flights
e Need more communication about how Gatwick offsets its entire operation
e Offset travel with options (e.g. plant a tree etc)
e  Flights take off earlier, less into night — less sound

e Don't like a huge step change e.g. 2" runway
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e Husband is very sensitive to noise, so he responds differently to me

e It's the noise of the trains

e Garden in summer, noise is quite constant particularly if they are banking

e  Positive —get home from holiday or business quickly, employs people

e Not everyone affected equally

e 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 them. Again, it’s sort of recognition of the impact and doing
something about it.

e People accept that the airport is a necessity

e People shout about it but still go on holiday twice a year

e Local traffic use at unusual times of night (night shift work at Gatwick) — please go the long way round
not through my local rural village — maybe ensure this?

e  People parking across our drives, restricting our access — knock on consequences —it’s unfair — note
with your booking on how to behave (avoid antisocial behaviour).

e Better connections for regional airport so everyone doesn’t come to Gatwick — more traffic on roads as
well.

e Airport industry should think about extending Cardiff

e What about air pollution - share the burden with other airports?

e Don't offer things which are unacceptable, like a flight at 3am.

e Light pollution stopped us seeing northern lights

e Totally unacceptable: second runway, increased flights, no step changes, more later/night flights

e Park and ride/bus around a 5-mile radius of airport may improve parking/lessen environmental impact

of car travel.
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The Concept Airport

Departures

With regard to departures, when Concept 1a 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. Concerns were expressed 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 around for quite 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 indicated that 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 examined. It was 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
operations are, as well as information on height, speed and power’s influence on noise. One participant asked
whether you should “kill one person to let 10 live”. When the dispersed population option was explored, there
was a suggestion that, if you are in a populated area, you are probably used to more noise - so there’s likely to
be less impact compared to more rural 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 deemed to be fairer to 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 was also some scepticism around whether this approach may belie an attempt to add

another runway at the airport. Responses didn’t vary between different population patterns.

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, the response was “Not fair if you bought your property understanding the
flight paths, so unfair. It is against expectation”. For this scenario, there was a call for information about noise on
the ground to be provided. There was also a suggestion that it would 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, some felt it
would be unfair, although other participants preferred this scenario as they were already expecting overflights.
There were queries about whether routes could be adjusted to fly over less populated areas. Other points raised

were:
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e  But some may be impacted more

e  Maybe unfair if you have more noise/overflights

e  Why should only one minority suffer when we all benefit from airport

e Ifyou 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.

e  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 newly overflown. 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
summed up as “better for more people, but worse for new people, change against expectation. Unfair deal!”.
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 people who have 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 fleet for longer. Another participant stated that
“we all want to use the airport, so we all have to ‘pay’ — one argument that could be considered (although not in
my back yard?...)”. Turning to 3b (dispersion — 9 routes), the sentiment expressed was that, objectively, this
option provided an equality of distribution “but people won’t feel that. Too many people exposed for a large

change”.

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 aircraft movements. It was felt that aircraft height was particularly important in this
option. Another sentiment expressed was that, objectively, this option provided an equality of distribution “but
people won't feel that. Too many people exposed for a large change”.
Other comments were:

e Centre might get 1/9? of what they got (1/3)

e Everyone wants to travel, so why shouldn’t they all get disbenefits? Fair way to share

e Can'twin

e If you have respite and no more flights — sharing more equally — then good way ahead

Arrivals
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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 bought under 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

example, “people who buy houses in Crawley know about flights, motorway, they signed up for what they

expected. If changed, not fair, and could set communities against other communities”. There was some

indication though that, if people had move into a changed environment, that would be acceptable but not if they

already live in the area.

Looking at 2a (minimising populations), this option was not popular. Comments made included:

Less ambient noise so they will have a much greater change, so not fair, even more so for those
overflown (possibly newly).

Leave it alone!

Even worse than concentration where it is in 1a.

Already happened with route 4 — one aircraft area to another — affected people, local wedding
experience with winners and losers discussing at same table!

Why can’t you make the planes less noisy? (This comment has come up at every workshop).
Does majority rule? Piss off a few, protect the most? What is the principle?

What happens if you develop under the ‘new’ minimise people route?

Step change upwards, not great.

Dispersed population - higher background noise levels throughout?

In 3a (dispersal), participants seemed to see more positive effects. They stated that this was better than 1a. They

felt there was a possibility of relief with this option and that sharing was better (provided that routes were not

then “overfilled”). Other comments made:

More routes the better, and it starts to get nearer to where it was in the pre-modernisation days. But
what it the limit on number of routes?

So let’s minimise change from current situation - this appears to be the general principle here.

Other relevant comments were:

Depends on the data — need to work out change in percent overflights, change in or noise levels,
environmental benefits of reducing stacking

Minimise people — more change for currently less overflown

Moving to more routes than 1 — recreate some of the spread (3a)

But there are current ‘preferential’ routes to replicate.

Yes good for stack, yes for more spreading
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e  “Butis it a trick, if more efficient, won’t they land more aircraft and ultimately re-introduce stacking.
More efficient, more slots, more aircraft, more money — so promises have to be made on total

numbers...”

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 whether 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 change be marginal, 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 movements overall. 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 TO EXPLORE FURTHER IN SUBSEQUENT FOCUS GROUPS

Themes to Explore Further

‘Concentration on centre
line' strategy is perceived as
not fair — strategy not an
aftractive option.

‘New people’ overflown is
perceived as not fair,
particularly with respect to
existing expectations when
purchasing a property —
strategy not an atfractive
option

Both ends of spectrum do
not appear to deliver FED
i.e. neither concentration or
full dispersal.

Resounding preference to
replicate what they
currently have - 'minimise
change’

Social Unacceptability

People consider dispersion across
an area already affected
perceived as fairer i.e. within
current areas of flight frack
concentration e.g. existing NPRs
for departures.

Rural areas have lower
background noise so aircraft more
noticeable — perceived as a
strong reason not to use ‘minimize
population’ strategy (in addition
to overflying new people
rationale).

Desire for some predictable
fime off.

Any FED delivery solutions
must also consider
increased total numbers

Majority of the negative
impacts appear to be
borne locally, and benefits
more widely dispersed -
deemed as unfair
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ANNEX 4: FOCUS GROUPS

A4.1 INTRODUCTION

The central part of the research work was the Focus Groups. This Annex sets out their purpose, dates and
recruitment, agenda and conduct, general questions about ‘living around here’, and some examples of the
virtual airport and concepts used to develop discussion. Each focus group was recorded (with consent), notes
were taken on the day, and an independent researcher who did not attend the FG listened to each recording
amending and adding to the notes of each session, then summarising the key outcomes across the focus groups

which are given in the final section.

A4.2 PURPOSE

“To explore fundamental perceptions and attitudes towards existing and concepts for potential future managed
airspace operations to identify attributes of social unacceptability, fairness, and equity and, to develop the key
tools and metrics that facilitate communication”

The outputs will help to:

e  Build further understanding of key features driving perceptions of social unacceptability, fairness and
equity of distribution of aircraft operations through better understanding of 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.

e  Further explore possible future flight distribution concepts that could result from airspace
modernisation to better appreciate those features that make for more, or less, acceptable outcomes
from your perspective.

e Explore key metrics to reflect these features.

e 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

Thirteen workshops were held at local venues from Hilton Hotel from 20" June to 11 July 2023. There were
128 attendees in total and all gave their informed consent to participate. The independent recruitment company
recruited mixed attendees from the areas given in Figure A4.4, booked the local venues, and arranged

payments. These 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 A4.2: Recruitment areas for FGs
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A4.4 AGENDA AND CONDUCT

Agenda

[ttom [em __________________[Timings__|

1 Introductions, housekeeping & The research project 10 mins
2 Living around here 20 mins
53] Evolution of Aircraft Navigation 10 mins
4 Discussion of concept airport examples 50 mins
A
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.

So that 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.

BA

1. Welcome and housekeeping

¢ Tea/Coffee

¢ Housekeeping

* Some ground rules

¢ Introduction to the project
¢ Informed consent

* Introductions and check-in

X
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A4.5 QUESTIONS ABOUT LIVING AROUND HERE

For FGs 5 to 12, whilst the attendees settled in, they were asked to complete a questionnaire about their views

of living where they did. The 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 answers is given next.

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

5 3
5 6
3 3
5 6
2 6
0 3
6 2
5 6
5 4
5 6
1 1
2 2

6
0 5

6
0 1
0 3

7

8
3

9
2

Transport links

8
2

9
2

10
2

10
2

Proximity to the coast, city and countryside

8
1

Easy access to other places e.g., airport

8
0

Community spirit

8
5

8
1

Outdoor activities

8
1

Quiet and peaceful

8
3

School and job opportunities

8
1

Mix of urban and rural environment

8
2

Pretty and clean environment

8
3

Green space

9
4

9
1

9
5

9
2

9
0

9
5

9
2

9
1

9
0

10

0

10

10

10

10

10

10

10

10

11

11

11

11

11

11

11

11

11

11

11

12

12

12

12

12

12

12

12

12

12

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)
Safety

0 3 0

7
0 0 1
5 6 7
0 0 0

Bad things about living here

Parking

House prices

9
1

10

10

11

11

12

12

(first line is FG number, second line is number of participants expressing that opinion in that FG
Aircraft noise

5 6 7
6 2 0

Vehicle noise

5

1 0 0
Night noise

5 6 7
3 0 1

Loss of sleep

5 6 7
2 0 0
Loss of green space and nature
5 6 7
2 1 0
Overdevelopment

5 6 7
4 2 0

Overpopulation

5 6 7
1 1 0
Congestion

5 6 7
1 4 7

Road maintenance

5 6 7

1 2 3
Infrequent and disrupted public transport
5 6 7

1 2 2

8
0

9
3

10

10

10

10

10

10

10

10

10

10
1

Amenities/services don’t match the population increase (oversubscription)

5 6 7

8

9

10

11

11

11

11

11

11

11

11

11

11

11

12

12

12

12

12

12

12

12

12

12

12
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Bad things about living here

(first line is FG number, second line is number of participants expressing that opinion in that FG
2 5 1 1 1 0 2 3

Antisocial behaviour

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 1 0 0 1 1

Parking difficulties

5 6 7 8 9 10 11 12
0 0 3 0 0 0 0 0

High street/leisure doesn’t match today (activity diversity, police presence, independent shops)

5 6 7 8 9 10 11 12
0 1 4 1 3 0 4 5

Amenities don’t match the demographic in the area

5 6 7 8 9 10 11 12
1 3 0 0 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

5 6 7 8 9 10 11 12
1 1 0 0 0 1 2 1

Increase the facilities and services to match the growing population (police, doctors etc...)
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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

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

Give opportunities 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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A4.6 VIRTUAL AIRPORT AND CONCEPTS USED TO DEVELOP FG DISCUSSION

A selection of the presentational material used in the FGs is reproduced next. The FGs introduced the attendees

to the virtual airport and explored four different concepts for delivering varied distributions of air traffic,

explaining the different associated noise exposure patterns. The attendees were asked about their

understanding of the virtual airport and each concept, factors affecting perceived fairness, relative fairness

between concepts, and the usefulness of noise and height data.

Project Introduction

The Team

¢ Anderson Acoustics Ltd and Manchester Metropolitan University

Funding

¢ Through the CAA’s UK Airspace Modernisation Strategy Support Fund, with
Gatwick Airport Ltd as the project sponsor.

Aim

* 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

¢ 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.

A

Section 4: Introduction to how the airport operates

Departures

Three departure routes take aircraft to the north, east and
south. Aircraft 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 resut
of vectoring off the NPR

Concept Airport—Pre-modernisation

Let's consider
Departures first

Arrivals

Three arrivals paths using a stack from the north and
south of the airport, and a distant straight-in.

Arrivals distributed over a wide area due to no specific
routes to follow from the stack. There would likely be
some concentration but this would be over a wide area.

-
N
\_—‘
—
(
gy

X

Concept Airport—Northerly Routes Focus - Baseline
Where are departing aircraft flying and how high are they

Half of the total flights go to the north, half turn to
the north-east.

Vast majority of aircraft operating within 3km NPR
corridor - normally distributed

Different aircraft will have different noise
consequences on the ground (size, height,
performance)

Number of people exposed will depend on where
the communities are relative to flight paths

Figure showing number of flights across the NPR

ST S

/A

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.

A

Concept Airport - Pre-modernisation

Departures

Three departure routes take
aircraft o the north, west and

Overfly many populated
areas.

Assuming that the aircraft are
normally distributed from the
centre line across the NPR

__/;\
I
sio

Distribution of aircraft
LR

Concept Airport— Northerly Routes Focus - Baseline
Describing Aircraft Noise - Contours of Average Noise Levels

|

Noise contours can be used to describe how noise
is distributed geographically. The average noise
level expressed as and LAeq s presented in 3d8
bands starting at 48dB (outer-most, yellow
contour).

The location highlighted with a ) symbol is
exposed to average noise levels between 54 and 57
d8 LAeg

adn

51 48
[=EF
(=G
Qe
Qae

X
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Concept Airport—Northerly Routes Focus - Baseline

Describing Aircraft Noise - Event based analysis N65 and LAmax distribution

|

The figure to the right highlights areas exposed to
number of events with a maximum noise level
>6508 (known as N6S)

The location highlighted with a ) symbol has
more than 50 events with an LAmax >658
(N65>50).

The figure below llustrates, in a histogram, the
distribution of the event LAmax at that location
from all of the flights.

It shows that there were in total approximately
105 events with LAmax> 65 with approximately
20 with LAmax> 68d8, and approximately 35 just
below 6548,

Noofavents

sens

.
]

P @

B A

P
67650
Lt range.

Airspace Concept 1: Replication of conventional route
Introduction

FA

Aircraft fly more accurately and consistently
resulting in a concentration of aircraft across a
narrower corridor ~1km wide. This distribution is
illustrated in the figure below.

There are different implications for each
community - burden is concentrated on those
already overflown, but there are benefits for those
to the sides of the route towards the edges of the
“old” NPR

Airspace Concept 1: Replication
Geographic Noise Events Implications—N65

Concept Airport—Northerly Routes Focus - Baseline

Distribution of event LAmax at specific locations

Noatavnts
888888

EO

88

Noofovents

@ I
E

g . |
» A P o 5P 6% o o o
N &

Airspace Concept 1: Replication
Geographic Average Noise Level Implications—LAeq

Baseline Concept 1

A

Difference

‘ _w e

,

Basellne Concept 1 Difference
R . . e
\ -‘W?g*# S

7”7

.

*  Concentrating slightly extends and
narrows the areas of N65 values

There are increases in the N6S for those
under the more concentrated corridor,
areas with more than +20events (more
than 20% increase).

Top the side of the NPR there are
decreases in N65 of similar magnitudes.
Those under the new NPR have
increased event burden, with no
discernible LAeq difference. Areas to
the side reduced event burden

A

Airspace Concept 2: Replication, increased dispersion - centreline +2 sub-routes

Geographic Average Noise Level Implications—LAeq

SRR

Concentrating slightly extends and
narrows the contours compared to the
baseline

There are no areas with a difference of
in average noise level of more than 1d8
(neither beneficial nor detrimental).

X

Airspace Concept 2: Replication, increased dispersion - centreline +2 sub-routes

Introduction

Each NPR s replicated with the centre line from the
Replication 1 concept and 2 sub-routes +/- 750m.
Designed to contain all flights within the existing
NPR corridor and increase dispersion across NPR

Each sub-route contains flights spread over 1km (as
with Replication 1). On average, approx. one-third
of the flights of each NPR corridor on each sub-
route. Distribution illustrated in the figure below.
There would be fewer flights directly underneath
the NPR centreline compared with the baseline,
with more flights out towards the edges

Note: the daker aresson these

X

Airspace Concept 2: Replication, increased dispersion - centreline +2 sub-routes

Geographic Noise Events Implications—N65

Baseline Concept 2 Difference Baseline Concept 2 Difference
‘ H | I R R ..
[ PR F P AP
/ r
«  Visibly very little difference compared *  There are no areas with a difference of *  Increasing the distribution across the *  Whereas Replication 1 increased the

to the baseline

in average noise level of more than 1dB
(neither beneficial nor detrimental).

A

NPR changes the shape of the N65
bands — the N65>50 becoming a bit
wider along with all the bands outside
it

N5 directly beneath the centreline,
this option sees decrease under the
centreline and increase towards the
edges

A
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Airspace Concept 3: Replication, increased dispersion - centreline +4 sub-routes

Introduction

Each NPR is replicated with the centre line from the
Replication 1 concept; the 2 sub-routes +/- 750m
from replication 2; AND 2 further sub-routes +/-
1500m to line-up with the NPR corridor edges.

* Designed to increase dispersion across the NPR.

« Each sub-route contains flights spread over 1km (as
with Replication 1). On average, approx. one-fifth of
the flights of each NPR corridor on each sub-route
Distribution ilustrated in the figure below.

+ There would be fewer flights directly underneath

the NPR centreline compared with the baseline,

with more flights out towards the edges. There
would be aircraft uu(sg‘snofme current NPR edge.

A

Airspace Concept 3: Replication, increased dispersion - centreline +4 sub-routes

Geographic Noise Events Implications—N65

Baseline Concept 3
|

Difference

e
| E SR

o

+ Geography of N6S has changed

There is N6S reduction of 15-20 under
the central potion of the NPR, and
there is a commensurate increase to
the edges of the NPR as the aircraft are
distributed across the corridor and to
outside of the corridor.

Large areas of change.

Airspace Concept 4: Replication of the existing NPRs + an additional new route

Geographic Average Noise Level Implications—LAeq

Concept 4

Difference

Baseline

Airspace Concept 3: Replication, increased dispersion - centreline +4 sub-routes
Geographic Average Noise Level Implications — LAeq
Difference

Baseline Concept 3

R
EEERE PPy

L &
¢ E
d"

* Lower noise contours have been drawn
in towards the airport for the existing
routes, but have extended out over new
areas with the new route,

Ry
# <

Areas of significant worsening of noise
for those areas newly overflown. But
there are also benefits for people
affected by aircraft using the existing
NPR corridors

LRI
o oF F

Ed
The burden for those underneath the

Visibly some differences with compared ~ *
to the baseline centreline has been reduced
approximately 1-2dB (a small
difference).

‘The burden for those to the edge has
increased 1-2d8.

X

Airspace Concept 4: Replication of the existing NPRs +an additional new route
Introduction

The existing NPRs are replicated as
Replication 3. A new route that goes
over new areas has been added with
the same concept of having a
centreline and 4 sub-routes.

This is designed to increase sharing
and potentially introduce some
options for providing respite.
Completely new area are overflown.
This option reduces the proportion of
flights on each of the existing NPRs
and so reduces the burden for those
who already have it, but shares the
overall burden with new areas.

Flights proportions down route would
be split approximately one-third each

Airar 340001

Airspace Concept 4: Replication of the existing NPRs + an additional new route
Geographic Noise Events Implications — N65

Baseline Concept 4 Difference
1 R e “ e
[ SEEEE PP EEEEEEY
e
T
~

There is N65 reduction of 15-20 under
the central potion of the existing NPR,
with a commensurate increase to right
hand edge of the existing NPR (as with
replication 3) and an extension of the
N65 under the new area of the new
NPR, outside of the existing NPRs.

Large areas of adverse change.

Geography of N65 has changed
significantly.

+ Totally new areas exposed to 30-40
events per day.
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A4.7 SUMMARY OF KEY FINDINGS BY CONCEPT ACROSS ALL FOCUS GROUPS
4.7.1 Conceptl
e  Unfair to concentrate noise — makes sense to spread over a wider area so less people suffer.
e Centreline noise already unbearable
e Should be flying over urban areas more used to noise.
e  Depends on growth over time — of people and aircrafts.
e Depends on population of area being flown over.
e Compensation? —monetary or insulation
e New technology to reduce noise at source?
e Depends on timing of flights.
e Concern on effects such as health, wildlife and property prices
e Understanding there is no simple solution and view will change depending on where you live.
e  People chose where they lived but noise has changed drastically since.
e What about the environmental impacts?
e Vulnerable people’s health will need a higher level of concern such as schools
e Can'tinsulate from sound in gardens/ when windows are open in summer
4.7.2 Concept 2
e Fairer
e  Mistrust about future growth (more routes, more planes?)
e Peoplein centre used to noise and chose to live there —why burden more?
e Schedule when routes will be in use and warn people in advance (make people aware of unpredictability). —
decide with community how long each is operational and what’s fair
e Everyone needs to agree on schedule.
e Compensation?
e Peoplein new areas didn’t expect this development so unfair.
e Nightflights?
e New technology for reducing noise at source?
e Need numbers e.g., population.
e  Everyone uses airport so burden should be spread.
e Depends where you live such as rural areas where not as used to noise
e  Rotate operation times?
e Depends on activity in area
e Impact health
e House prices
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4.7.3 Concept3
e equal but not fairer / fairer — balancing act
e  growth — mistrust
e New technology at source?
e Distribution of people and land value underneath?
e  Benefit to centre but not edge — big change for rural areas at edge that aren’t built for controlling noise. More
people effected (balancing act)
e Depends on operation. (People want alternating routes) people need to be aware
e Effects health and sleep — exposing new areas that aren’t used to/unbearable now. Will find more challenging
e More Protest around edge
e Everyone uses airport — fairer to spread
e Compensation, monetary/ insulation. How do you distribute it?
4.7.4 Conceptd
e  Big change for new people
e Rural areas are quieter and not built to deal with noise, but urban areas can mask better. — high protests
e bigrelief
e Shift patterns/quota system needs negotiating.
e Recognise that not everyone is happy and no perfect option.
e Mistrust about future growth
e Health concerns?
e Nighttime important
e Balancing act — depends on what’s underneath.
e  People in previous routes knew what they were getting into.
e Not fair
e  Fairer to spread nobody has too much of a burden fairer to spread as they all use it
e Compensation(insulation)
4.7.5 Other comments
e Focus group 11 disagreed more with the rest of the focus groups
e (Can’tinsulate listed buildings
e Balancing act is the aim to be less affected or less dramatically affected
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ANNEX 5: Q METHODOLOGY

Section A - Q methodology: An overview

A5.1 INTRODUCTION

Q methodology is the scientific and systematic study of subjectivity (attitudes, feelings, perspectives, thoughts, opinions,
values) towards a topic, issue or question. It reveals different viewpoints around a subject and can expose consensus
(similarities in views) as well as conflict (differences in views).

Q methodology helps to open up an issue or topic and draw out different ways that people are thinking about it. The
method also helps to move beyond the simple linking of views to jobs, demographic characteristics or other external
indicators that characterise many other methods. Instead, it takes a detailed ‘snapshot’ of the diversity of subjective
perspectives around a topic and can reveal nuanced views within debates that might appear at first sight to be
homogeneous.

A5.2 DATA COLLECTION

The data collection method used in Q methodology consists of participants sorting a set of statements on (virtual) cards.
The statements are drawn from various perspectives around the research topic, from sources such as interviews, focus
groups and publications. Once the researcher is satisfied that they have obtained the range of views on the topic, they
distil the statements into a smaller number which captures the essence of these perspectives. Each of the ensuing
statements is then placed on a card for sorting.

Participants are instructed to sort the statements in two phases: the initial phase involves arranging the statements into
3 piles. For example, the participant groups the statements according to those that most represent their view, those that
least represent their view, and those they feel neutral/uncertain about.

The second phase requires the participant to consider how strongly they feel about each statement. They place each
statement card along a response grid (See Figure 1) which is typically in the shape of a normal distribution or bell curve
(with the majority of statements placed towards the middle or neutral area and fewer at either end).

-5 -4 -3 -2 -1 0 1 2 3 4 5
Least representative of my view Neutral/indifferent Most representative of my view

Figure 1 Q Sort Response Grid

Since the participant ranks statements relative to each other, they are compelled to arrange the statements in the
prescribed Q-sort grid through a holistic thinking process. The resulting arrangement of cards on the grid is purely
subjective, based on the participant’s own feelings or opinions. There are no right or wrong answers.
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A5.3 ANALYSIS

Data analysis is carried out via correlation and factor analysis. The unit of analysis is the Q-sort. Importantly, and in
contrast to other methodologies which compare the responses of groups of people, Q compares all collected Q-sorts
with each other. Pattern analysis reveals which Q-sorts tend to be similar. These Q-sorts are said to form a cluster of
subjectivity which represents a shared view. A number of shared views or factors will emerge. These factors reflect the
different viewpoints on the topic.

Factor analysis then reveals a composite or synthetic Q-sort for each factor. This is a way of arranging the statements
that is most representative of that factor. Describing the composite Q-sort for each factor results in rich and nuanced
explanations of the shared views.

A5.4 RESEARCH PARTICIPANTS

The participants (or P Set) also distinguish Q methodology from other research methods. In a Q study, more participants
do not necessarily mean better. A Q study only requires enough participants as necessary to manifest the shared
viewpoints. There is no prescribed ideal number of participants, although it is generally considered that the number of
respondents should be around half the number of statements. It is not unusual for the P-set to be 12-40 people.

The selection of participants is intentional, purposeful and strategic rather than random. That is, Q researchers carefully
choose participants. They look for participants who have opinions about the topic, feel strongly and represent a variety
of distinct subjectivities.

A5.5 Q METHODOLOGY: THE GATWICK STUDIES

Two studies were carried out using Q methodology as part of the project. The first study sought to explore views around
fairness in the context of airspace change and, the second, looked at considerations of noise with respect to airspace
modernisation.

Participants in both studies were drawn from the cohort of people who had taken part in the earlier focus groups
conducted as part of this research. Participants were invited to take part in either the first Q study or the latter but not
both.

The statements used in both studies were drawn from the Community Fundamentals Workshops which were held
towards the beginning of the overall research. Since attendees at these workshops had been drawn from noise
stakeholder groups and people from communities around Gatwick Airport, a wealth of local knowledge and experience
informed the narrative on which the statements were based.

While details about the analysis carried out for these studies is beyond the scope of this report, the approach adopted
consisted of Principal Components Analysis to extract factors, application of the Kaiser-Guttman Criterion (supplemented
by the use of scree plots) to assist with determining which factors to retain and followed by Varimax rotation to improve
the interpretability of the factor solution.

The findings of each study will now be discussed separately.
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A5.6 UNDERSTANDING FAIRNESS IN THE CONTEXT OF AIRSPACE CHANGE

In this study, Q methodology was used to reveal perspectives on fairness in relation to airspace change. The study
consisted of 46 statements which were sorted by 29 participants — 13 Male and 16 Female, aged between 19 and 75.

Analysis of the 29 sorts revealed 3 factors or viewpoints. Ten Q sorts contributed to Factor A, 8 to Factor B and 9 to Factor
C. The remaining two Q sorts did not map onto these three viewpoints and were, thus, excluded from further analysis. In
terms of the geographical distribution of the factors, Q sorts associated with Discourse A were from participants from
varied locations, both near in and further out from the airport, Discourse B was associated with people living further out
and Discourse C mostly with people nearer in. The composite Q sort for each factor can be found in Section B.

Here we concentrate on the viewpoints that were revealed:

e All three discourses concurred that there was a need for engagement to be meaningful and
characterised by openness, genuineness, honesty and transparency. They also asserted that there must
be a real opportunity for communities to have an influence over outcomes.

e In addition, all three discourses called for airport growth to be subject to environmental constraints.
They all suggested that there is a need to understand the noise differences across a number of affected
communities to understand whether an airspace change is more or less fair. They also called for the
change in the number of flights and their heights to be communicated to help judge fairness of a
potential change. Allied to this, all discourses sought a realistic cap on flight numbers to be part of
airspace change. Also, all discourses did not think it would be fairer to overfly urban rather than rural
areas.

e All discourses indicated that airspace change should not result in new people regularly being overflown.
However, and in contrast, the three discourses also asserted that any changes to where aircraft fly
should result in overflight of new people. This suggests that there is an apparent dichotomous view
about newly overflown people: the key appears to be the regularity of overflight, potentially pointing to
a need for an element of respite within airspace change.

e All discourses expressed concern about the impacts of the airport. In addition, they felt that it is not fair
that communities have no choice but to accept the noise burden whilst airports increase profit.

e All discourses asserted that they had concern about the impacts of airspace change in other

communities, as well as their own.

A5.7 DISCOURSE A

This discourse is dominated by anti-noise sentiments: night flights are socially unacceptable and should be banned, noise
negatively impacts on health and wellbeing and there is a sense of unfairness that communities are bearing a noise
burden while airports increase profits.

In addition, if there is concentration of aircraft on particular routes, this discourse characterises this as unfair for
communities exposed to significantly increased noise levels. The narrative also highlights that the effects of airport
operations on noise and the environment are not fairly balanced by the airport’s contribution to the local economy,
employment and local services.

This viewpoint believes that consultation has little bearing on airport decision making and that decisions will be made for
the benefit of the airport at the expense of local people.

While there is a call for a fairer balance between economic benefit, airport growth and community cost, there is a sense
that economic benefits of airports always seem to outweigh environmental impacts when decisions are made.

This discourse does not agree with the assertion that the priority for redesigning airspace should be to make the airport
as operationally efficient as possible, even if this might mean more noise impacts.

FED2 FINAL REPORT 5998 001 _7.0 August 2024
Exploring the Concept of Fair and Equitable Distribution to Minimise Social Unacceptability of Airspace Design Options: Final Report
Back to Table of Contents Page 129 of 142




A5.8 DISCOURSE B

This discourse is characterised by the view that noise did not negatively affect individual health and wellbeing, and that
aircraft noise was not very annoying. It alluded to the fact that night flights were not socially unacceptable, although
there should be some limits on them based on their effects. It could therefore be considered a viewpoint that was
generally more accepting of aircraft noise.

There was little concern expressed about the uncertainty associated with what is happening with future airspace design
and operation.

The discourse was counter to the view that it is pointless objecting or protesting about airport noise as nothing ever
changes, implying that there was some optimism that any concern around noise may result in positive action on the part
of the airport. In contrast to Discourse A, this group believed that consultation has a positive effect on airport decision
making.

The narrative described a need for the noise burden to be shared around as many communities as possible, even if this
meant that new people may be overflown.

The discourse sought an understanding of the noise differences across communities affected to determine whether an
airspace change is more or less fair.

As long as aircraft noise levels were unlikely to cause interference with outdoor activities, it suggested that it would be
acceptable to overfly new areas.

A5.9 DISCOURSE C

This discourse suggested that aircraft noise should not be shared around communities. It did not find night flights socially
unacceptable, and it did not believe that future airspace design should prioritise minimising the effects of night-time
noise.

In addition, it indicated that the effects of airport operations on noise and environment are not fairly balanced by the
airport’s contribution to the local economy, employment, and local services, and called for a fairer balance between
economic benefit, airport growth and community cost.

There was clear value placed on compensation in this discourse: if communities are exposed to greater levels of noise, it
was considered fairer to compensate them in some way, communities that bear more of the noise burden should receive
more compensation and it would be fairer if, overall, community compensation was linked to airport profit so that
benefits of improvements in airport efficiency are shared.

In addition, this discourse called for information on airport noise exposure to be provided for potential house buyers and
that planning conditions related to aircraft noise be met by new home developers.

This was the only discourse that expressly supported predictable breaks from aircraft noise, deeming the absence of such
respite as unfair.

A5.10 CONSIDERATIONS IN AIRSPACE MODERNISATION

This study consisted of 16 statements which were sorted by 14 respondents — Male 3 Female 11, aged between 18 and
67.

Analysis of the 14 sorts revealed 5 factors or viewpoints. Four Q sorts formed Factor A, there were 2 for Factor B, 2 for
Factor C, 2 for Factor D and 1 for Factor E. With only one sort, Factor E was eliminated from further analysis as at least
two g-sorts are required for a factor. No common views were held across all four discourses.

Each of the remaining factors is described below:
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A5.11 DISCOURSE A

This discourse called for a limit on air traffic growth. In airspace modernisation, specifically, it asserted that there should
be a growth cap and changes in noise exposure should be limited. In addition, the discourse found it unacceptable to
increase the overall number of flights and to expose people to marginal increases in noise where levels are currently
lower. It also highlighted that levels of compensation should be greatest in areas where increases in noise exposure are
largest.

A5.12 DISCOURSE B

For this discourse, noise exposure was a central concern: it indicated that it is unacceptable to expose people to marginal
increases in noise further away from the airport (where noise levels are lower) even if there are benefits to communities
closer to the airport that are currently exposed to higher noise levels. It stated further that every effort should be made
in airspace modernisation to limit changes in noise exposure and that it is unacceptable if some people become newly
exposed to aircraft noise even if this helps alleviate noise exposure in existing areas of overflight. The discourse also
asserted that airspace modernisation should seek to avoid noise exposure in areas which previously had no noise impact.
However, the discourse also suggested that there is no need to limit air traffic growth, if this is possible without an overall
increase in noise exposure and called for a defined noise limit beyond which there can be agreement that noise impacts
do not occur.

A5.13 DISCOURSE C

While this discourse posited that it is acceptable to expose people to marginal increases in noise further away from the
airport (where noise levels are lower) if there are benefits to communities closer to the airport that are currently exposed
to higher noise levels, it caveated this position with the assertion that aircraft noise exposure is more noticeable in quiet
and tranquil areas and any compensation provision should reflect this. Further, it suggested that levels of compensation
associated with airspace change should be greatest in the areas experiencing the biggest increase in noise exposure. At
the same time, the discourse did not call for every effort to be made to limit changes in noise exposure in airspace
modernisation, although it found it unacceptable to increase the number of flights overall (even if this does not increase
overall noise exposure). It underlined this view by indicating that it does not agree that there is a need to limit air traffic
growth, even if this growth is possible with no overall increase in noise exposure.

A5.14 DISCOURSE D

This discourse saw airspace modernisation as an opportunity to address current inequities in noise exposure by
attempting to share noise out more equally across surrounding populations. It suggested that it is not acceptable to
increase the number of flights overall, even if this does not increase overall noise exposure. Also, the discourse felt it is
unacceptable to newly expose people to aircraft noise even if only a small number would be exposed and that marginal
increases in noise further away from the airport are unacceptable even if there are benefits to communities closer to the
airport that are currently exposed to higher noise levels. This is probably linked to the assertion that aircraft noise is more
noticeable in quiet and tranquil areas where the discourse believed due compensation should be given. In addition, the
discourse called for airports to commit to a growth cap as part of the negotiation over airspace modernisation.
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Section B - Composite/Synthetic Q sorts for each factor

Understanding fairness in the context of airspace change

Factor 1

Statement Statement Sort
Number Values

6
26
22

45
31

11

21

17

37

14
46

40

12

42

20

25

23

43
39

27
38

Airports should be allowed to grow without environmental constraints
| don’t care about any impacts from the airport. | just want to go on holiday

The priority for redesigning airspace should be to make the airport as operationally
efficient as possible even if this might mean more noise impacts
The benefits of living near an airport outweigh the negatives

The airport does what it reasonably can to address the concerns of local communities

Night flights are important and so should be allowed but there should be limits based
on their effects

The effects of airport operations on noise and the environment are fairly balanced by
the airport’s contribution to the local economy, employment and local services

| am not interested in how changes affect other communities. | just want to know
what’s happening to mine

The priority when redesigning airspace should be to replicate the existing situation and
so minimise change overall even if this means more people might be affected
Greater concentration resulting in higher noise levels could be acceptable if there
were predictable periods with noticeably less noise to offset

Flying over countryside areas where there is little population should be prioritised

As urban areas are noise anyway, it would be fairer to have more overflight of these
areas than those considered rural, quiet locations
Any changes to where aircraft fly should not result in overflight of new people

Uncertainty over what is happening with future airspace design and operation is my
biggest cause of concern

When people are buying a house, they should be provided with information relating to
airport noise exposure at the property

It would be unfair if people who are not currently overflown find themselves regularly
overflown as a result of airspace modernisation

It is ok to overfly new areas when noise levels from aircraft are unlikely to cause
interference with outdoor activities

The impacts/costs of air travel outweigh the benefits; further growth is therefore
unsustainable, regardless of the economic benefit the airport brings

It would be fairer if, overall, community compensation was linked to airport profit so
that benefits of improvements in airport efficiency are shared

Airports should support improvements in local issues such as public transport and
crime

The design of airspace should provide predictable periods when aircraft are not
overflying particular communities and noise is noticeably less (and so provide relief
from noise), even if to do so means that during times when communities are
overflown, they will experience higher noise levels

There should be a realistic cap on passenger numbers

It is not fair for new housing developments to bring people into areas adversely
affected by aircraft noise.
Communities that bear more of the noise burden should receive more compensation

It would be fair to introduce additional routes over areas currently not overflown to
enable predictable respite to be provided to all communities
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Statement Statement Sort
Number Values

18 | If the airspace design results in communities being exposed to greater levels of noise, 0
it would be fairer to compensate those communities in some way

34 | It seems to be pointless objecting or protesting about airport noise as nothing ever 0
changes

10 | To understand whether an airspace change is more or less fair, | need to understand 1
the noise differences across a number of communities affected

36 | Tojudge the fairness of a potential change to airspace, | need to understand how the 1
numbers of flights change over a range of communities and how high they are.

44 | Itis not fair that there are no predictable breaks from aircraft noise 1

1 | I find noise from aircraft overflights very annoying 1
15 | The priority for redesigning airspace should be to minimise the overall health effects 1

arising from airport operations by overflying the minimum number of people,
regardless of whether this means new people are overflown

13 | The actions taken by airports are more likely to be seen as fair if there has been 1
genuine, transparent and honest engagement and consultation

28 | Consultation is pointless. The outcome will always reflect airport interests at the 2
expense of local people

41 | Planning authorities should have aircraft noise related planning conditions for new 2
developments that developers must meet

5 | There should be limits on airport operations based on their environmental effects 2
24 | To reduce the impact on those people currently affected by aircraft, the burden of 2

aircraft noise should be shared around as many communities as possible, even if this
means new people may be overflown

32 | Future airspace design should prioritise minimising the effects of night time noise 2

16 | It is not fair if the concentration of aircraft on routes results in communities being 3
exposed to significantly increased noise

33 | Any airspace change should come with a realistic cap on flight numbers 3

19 | Itis not fair that communities have no choice but to take the noise burden whilst 3
airports increase profit

4 | The economic benefits of airports always seem to outweigh the environmental 3

impacts when decisions are made

29 | There needs to be a fairer balance between economic benefit, airport growth and 4

community cost
2 | Noise from aircraft negatively affects my health and wellbeing

35 | For engagement to be meaningful, airports need to be more open, genuine, honest
and transparent, and there must be a real opportunity for communities to have an
influence over the outcome
30 | Night flights are socially unacceptable and should not be allowed 5
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Factor 2

Statement | Statement Sort
Number Values

1
2
11

30
46

34

42

26
39

21

28

37

43
14

20

22

15

40

44
41

45

33

29

13

32

| find noise from aircraft overflights very annoying
Noise from aircraft negatively affects my health and wellbeing

I am not interested in how changes affect other communities. | just want to know
what’s happening to mine
Airports should be allowed to grow without environmental constraints

Night flights are socially unacceptable and should not be allowed

Uncertainty over what is happening with future airspace design and operation is my
biggest cause of concern

It seems to be pointless objecting or protesting about airport noise as nothing ever
changes

The impacts/costs of air travel outweigh the benefits; further growth is therefore
unsustainable, regardless of the economic benefit the airport brings

| don’t care about any impacts from the airport. | just want to go on holiday

It is not fair for new housing developments to bring people into areas adversely
affected by aircraft noise.

The priority when redesigning airspace should be to replicate the existing situation and
so minimise change overall even if this means more people might be affected
Consultation is pointless. The outcome will always reflect airport interests at the
expense of local people

As urban areas are noise anyway, it would be fairer to have more overflight of these
areas than those considered rural, quiet locations

There should be a realistic cap on passenger numbers

Any changes to where aircraft fly should not result in overflight of new people

It would be unfair if people who are not currently overflown find themselves regularly
overflown as a result of airspace modernisation

It would be fairer if, overall, community compensation was linked to airport profit so
that benefits of improvements in airport efficiency are shared

The priority for redesigning airspace should be to make the airport as operationally
efficient as possible even if this might mean more noise impacts

The priority for redesigning airspace should be to minimise the overall health effects
arising from airport operations by overflying the minimum number of people,
regardless of whether this means new people are overflown

When people are buying a house, they should be provided with information relating to
airport noise exposure at the property

It is not fair that there are no predictable breaks from aircraft noise

Planning authorities should have aircraft noise related planning conditions for new
developments that developers must meet
The airport does what it reasonably can to address the concerns of local communities

The effects of airport operations on noise and the environment are fairly balanced by
the airport’s contribution to the local economy, employment and local services
Any airspace change should come with a realistic cap on flight numbers

The economic benefits of airports always seem to outweigh the environmental impacts
when decisions are made

There needs to be a fairer balance between economic benefit, airport growth and
community cost

The actions taken by airports are more likely to be seen as fair if there has been
genuine, transparent and honest engagement and consultation

Future airspace design should prioritise minimising the effects of night time noise

& X

1
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Statement | Statement Sort
Number Values

7 | Flying over countryside areas where there is little population should be prioritised 1
17 | Greater concentration resulting in higher noise levels could be acceptable if there were 1
predictable periods with noticeably less noise to offset
19 | Itis not fair that communities have no choice but to take the noise burden whilst 1
airports increase profit
38 | It would be fair to introduce additional routes over areas currently not overflown to 1
enable predictable respite to be provided to all communities
5 | There should be limits on airport operations based on their environmental effects 2
23 | The design of airspace should provide predictable periods when aircraft are not 2

overflying particular communities and noise is noticeably less (and so provide relief
from noise), even if to do so means that during times when communities are
overflown, they will experience higher noise levels

3 | The benefits of living near an airport outweigh the negatives 2

16 | It is not fair if the concentration of aircraft on routes results in communities being 2
exposed to significantly increased noise

27 | Communities that bear more of the noise burden should receive more compensation 2

12 | Itis ok to overfly new areas when noise levels from aircraft are unlikely to cause 3
interference with outdoor activities

18 | If the airspace design results in communities being exposed to greater levels of noise, it 3
would be fairer to compensate those communities in some way

25 | Airports should support improvements in local issues such as public transport and 3
crime

10 | To understand whether an airspace change is more or less fair, | need to understand 3
the noise differences across a number of communities affected

35 | For engagement to be meaningful, airports need to be more open, genuine, honest 4

and transparent, and there must be a real opportunity for communities to have an
influence over the outcome
24 | To reduce the impact on those people currently affected by aircraft, the burden of 4
aircraft noise should be shared around as many communities as possible, even if this
means new people may be overflown

31 | Night flights are important and so should be allowed but there should be limits based 4
on their effects
36 | Tojudge the fairness of a potential change to airspace, | need to understand how the 5

numbers of flights change over a range of communities and how high they are.
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Factor 3

Statemen Statement Sort
Number Value

26
24

14

39

30
32
45

25

43
28

34

37

11

38

42

22

16

23

46

21

36

| don’t care about any impacts from the airport. | just want to go on holiday

To reduce the impact on those people currently affected by aircraft, the burden of
aircraft noise should be shared around as many communities as possible, even if this
means new people may be overflown

Any changes to where aircraft fly should not result in overflight of new people

Airports should be allowed to grow without environmental constraints

It is not fair for new housing developments to bring people into areas adversely
affected by aircraft noise.

The effects of airport operations on noise and the environment are fairly balanced by
the airport’s contribution to the local economy, employment and local services

Night flights are socially unacceptable and should not be allowed

Future airspace design should prioritise minimising the effects of night time noise
The airport does what it reasonably can to address the concerns of local communities
| find noise from aircraft overflights very annoying

Airports should support improvements in local issues such as public transport and
crime
There should be a realistic cap on passenger numbers

Consultation is pointless. The outcome will always reflect airport interests at the
expense of local people

It seems to be pointless objecting or protesting about airport noise as nothing ever
changes

As urban areas are noise anyway, it would be fairer to have more overflight of these
areas than those considered rural, quiet locations

| am not interested in how changes affect other communities. | just want to know
what’s happening to mine

It would be fair to introduce additional routes over areas currently not overflown to
enable predictable respite to be provided to all communities

The impacts/costs of air travel outweigh the benefits; further growth is therefore
unsustainable, regardless of the economic benefit the airport brings

The benefits of living near an airport outweigh the negatives

The priority for redesigning airspace should be to make the airport as operationally
efficient as possible even if this might mean more noise impacts
There should be limits on airport operations based on their environmental effects

It would be unfair if people who are not currently overflown find themselves regularly
overflown as a result of airspace modernisation

It is not fair if the concentration of aircraft on routes results in communities being
exposed to significantly increased noise

Noise from aircraft negatively affects my health and wellbeing

The design of airspace should provide predictable periods when aircraft are not
overflying particular communities and noise is noticeably less (and so provide relief
from noise), even if to do so means that during times when communities are
overflown, they will experience higher noise levels

Uncertainty over what is happening with future airspace design and operation is my
biggest cause of concern

The priority when redesigning airspace should be to replicate the existing situation and
so minimise change overall even if this means more people might be affected

To judge the fairness of a potential change to airspace, | need to understand how the
numbers of flights change over a range of communities and how high they are.

& X
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Statemen Statement Sort
Number Value

33 | Any airspace change should come with a realistic cap on flight numbers 1
7 | Flying over countryside areas where there is little population should be prioritised 1
12 | Itis ok to overfly new areas when noise levels from aircraft are unlikely to cause 1
interference with outdoor activities
17 | Greater concentration resulting in higher noise levels could be acceptable if there were 1
predictable periods with noticeably less noise to offset
4 | The economic benefits of airports always seem to outweigh the environmental impacts 1
when decisions are made
15 | The priority for redesigning airspace should be to minimise the overall health effects 2

arising from airport operations by overflying the minimum number of people,
regardless of whether this means new people are overflown

19 | Itis not fair that communities have no choice but to take the noise burden whilst 2
airports increase profit

31 | Night flights are important and so should be allowed but there should be limits based 2
on their effects

13 | The actions taken by airports are more likely to be seen as fair if there has been 2
genuine, transparent and honest engagement and consultation

10 | To understand whether an airspace change is more or less fair, | need to understand 2
the noise differences across a number of communities affected

27 | Communities that bear more of the noise burden should receive more compensation 3

20 | It would be fairer if, overall, community compensation was linked to airport profit so 3
that benefits of improvements in airport efficiency are shared

44 | It is not fair that there are no predictable breaks from aircraft noise 3

35 | For engagement to be meaningful, airports need to be more open, genuine, honest 3

and transparent, and there must be a real opportunity for communities to have an
influence over the outcome

41 | Planning authorities should have aircraft noise related planning conditions for new 4
developments that developers must meet

18 | If the airspace design results in communities being exposed to greater levels of noise, it 4
would be fairer to compensate those communities in some way

29 | There needs to be a fairer balance between economic benefit, airport growth and 4
community cost

40 | When people are buying a house, they should be provided with information relating to 5

airport noise exposure at the property
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Considerations in airspace modernisation

Factor 1

Statement | Statement Sort
Number Values

12

16

14

11

13
15

10

There is no need to limit air traffic growth, if this is possible with no overall increase in
noise exposure

It is acceptable to increase the number of flights overall, if this does not increase
overall noise exposure

It is ok to expose people to marginal increases in noise further away from the airport
(where noise levels are lower) if there are benefits to communities closer to the airport
that are currently exposed to higher noise levels

Aircraft noise exposure is more noticeable in quiet/tranquil areas and any
compensation provision should reflect this

It is ok to increase the number of noise events in an area if these are deemed to be at a
level that is not intrusive above existing noise sources

We should use airspace change as an opportunity to address current inequities in noise
exposure (i.e. attempt to share out noise more equally across surrounding populations)
If airspace change results in measurably louder noise events, but these are unlikely to
be perceived by the human ear (i.e. <3dB Lmax), then this can be considered as no
effective change to noise exposure

If newly exposing people to aircraft noise results in small numbers of people overall
being exposed to noise impact, then that is acceptable

It’s ok if some people become newly exposed to aircraft noise if this helps alleviate
noise exposure in existing areas of over flight.

The level of compensation for residents experiencing noise impact should be
proportionate to the level of noise exposure

We need to define a noise limit beyond which we can agree noise impacts do not occur

Airspace modernisation should seek to avoid noise exposure in areas which previously
had no noise impact
All residents experiencing significant noise exposure should be compensated

Levels of compensation associated with airspace change should be greatest in the
areas experiencing the biggest increase in noise exposure

Airports should commit to a growth cap as part of the negotiation over airspace
modernisation

In airspace modernisation, every effort should be made to limit changes in noise
exposure

& X
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Factor 2
Statement | Statement Sort
Number Values
5 | Itis ok to expose people to marginal increases in noise further away from the airport -3

(where noise levels are lower) if there are benefits to communities closer to the airport
that are currently exposed to higher noise levels

1 | In airspace modernisation, every effort should be made to limit changes in noise -2
exposure

7 | It's ok if some people become newly exposed to aircraft noise if this helps alleviate -2
noise exposure in existing areas of over flight.

10 | Airports should commit to a growth cap as part of the negotiation over airspace -1

modernisation

9 | Itis acceptable to increase the number of flights overall, if this does not increase -1
overall noise exposure

4 | If airspace change results in measurably louder noise events, but these are unlikely to -1

be perceived by the human ear (i.e. <3dB Lmax), then this can be considered as no
effective change to noise exposure

8 | If newly exposing people to aircraft noise results in small numbers of people overall 0
being exposed to noise impact, then that is acceptable
16 | Aircraft noise exposure is more noticeable in quiet/tranquil areas and any 0
compensation provision should reflect this
3 | Itis ok to increase the number of noise events in an area if these are deemed to be at a 0
level that is not intrusive above existing noise sources
2 | We should use airspace change as an opportunity to address current inequities in noise 0
exposure (i.e. attempt to share out noise more equally across surrounding populations)
15 | Levels of compensation associated with airspace change should be greatest in the 1
areas experiencing the biggest increase in noise exposure
13 | All residents experiencing significant noise exposure should be compensated 1
14 | The level of compensation for residents experiencing noise impact should be 1
proportionate to the level of noise exposure
6 | Airspace modernisation should seek to avoid noise exposure in areas which previously 2
had no noise impact
12 | There is no need to limit air traffic growth, if this is possible with no overall increase in 2
noise exposure
11 | We need to define a noise limit beyond which we can agree noise impacts do not occur 3
FED2 FINAL REPORT 5998 001 _7.0 August 2024

Exploring the Concept of Fair and Equitable Distribution to Minimise Social Unacceptability of Airspace Design Options: Final Report
Back to Table of Contents Page 139 of 142




Factor 3

Statement | Statement Sort
Number Values

1

12

10

14

11
13

16

15

In airspace modernisation, every effort should be made to limit changes in noise
exposure

It is acceptable to increase the number of flights overall, if this does not increase
overall noise exposure

There is no need to limit air traffic growth, if this is possible with no overall increase in
noise exposure

Airports should commit to a growth cap as part of the negotiation over airspace
modernisation

Airspace modernisation should seek to avoid noise exposure in areas which previously
had no noise impact

It’s ok if some people become newly exposed to aircraft noise if this helps alleviate
noise exposure in existing areas of over flight.

If airspace change results in measurably louder noise events, but these are unlikely to
be perceived by the human ear (i.e. <3dB Lmax), then this can be considered as no
effective change to noise exposure

If newly exposing people to aircraft noise results in small numbers of people overall
being exposed to noise impact, then that is acceptable

We should use airspace change as an opportunity to address current inequities in noise
exposure (i.e. attempt to share out noise more equally across surrounding populations)
The level of compensation for residents experiencing noise impact should be
proportionate to the level of noise exposure

It is ok to increase the number of noise events in an area if these are deemed to be at a
level that is not intrusive above existing noise sources

We need to define a noise limit beyond which we can agree noise impacts do not occur

All residents experiencing significant noise exposure should be compensated

It is ok to expose people to marginal increases in noise further away from the airport
(where noise levels are lower) if there are benefits to communities closer to the airport
that are currently exposed to higher noise levels

Aircraft noise exposure is more noticeable in quiet/tranquil areas and any
compensation provision should reflect this

Levels of compensation associated with airspace change should be greatest in the
areas experiencing the biggest increase in noise exposure
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Factor 4

Statement | Statement Sort
Number Values

9

11
15

12

13

14

10

16

It is acceptable to increase the number of flights overall, if this does not increase
overall noise exposure

If newly exposing people to aircraft noise results in small numbers of people overall
being exposed to noise impact, then that is acceptable

It is ok to expose people to marginal increases in noise further away from the airport
(where noise levels are lower) if there are benefits to communities closer to the airport
that are currently exposed to higher noise levels

If airspace change results in measurably louder noise events, but these are unlikely to
be perceived by the human ear (i.e. <3dB Lmax), then this can be considered as no
effective change to noise exposure

It is ok to increase the number of noise events in an area if these are deemed to be at a
level that is not intrusive above existing noise sources

We need to define a noise limit beyond which we can agree noise impacts do not occur

Levels of compensation associated with airspace change should be greatest in the
areas experiencing the biggest increase in noise exposure

Airspace modernisation should seek to avoid noise exposure in areas which previously
had no noise impact

There is no need to limit air traffic growth, if this is possible with no overall increase in
noise exposure

All residents experiencing significant noise exposure should be compensated

In airspace modernisation, every effort should be made to limit changes in noise
exposure

The level of compensation for residents experiencing noise impact should be
proportionate to the level of noise exposure

It’s ok if some people become newly exposed to aircraft noise if this helps alleviate
noise exposure in existing areas of over flight.

We should use airspace change as an opportunity to address current inequities in noise
exposure (i.e. attempt to share out noise more equally across surrounding populations)
Airports should commit to a growth cap as part of the negotiation over airspace
modernisation

Aircraft noise exposure is more noticeable in quiet/tranquil areas and any
compensation provision should reflect this
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Factor 5
Number Values
14 | The level of compensation for residents experiencing noise impact should be -3
proportionate to the level of noise exposure
8 | If newly exposing people to aircraft noise results in small numbers of people overall -2
being exposed to noise impact, then that is acceptable
3 | Itis ok to increase the number of noise events in an area if these are deemed to be at a -2
level that is not intrusive above existing noise sources
9 | Itis acceptable to increase the number of flights overall, if this does not increase -1
overall noise exposure
10 | Airports should commit to a growth cap as part of the negotiation over airspace -1
modernisation
16 | Aircraft noise exposure is more noticeable in quiet/tranquil areas and any -1
compensation provision should reflect this
13 | All residents experiencing significant noise exposure should be compensated 0
7 | It's ok if some people become newly exposed to aircraft noise if this helps alleviate 0
noise exposure in existing areas of over flight.
6 | Airspace modernisation should seek to avoid noise exposure in areas which previously 0
had no noise impact
12 | There is no need to limit air traffic growth, if this is possible with no overall increase in 0
noise exposure
4 | If airspace change results in measurably louder noise events, but these are unlikely to 1

be perceived by the human ear (i.e. <3dB Lmax), then this can be considered as no
effective change to noise exposure

1 | In airspace modernisation, every effort should be made to limit changes in noise 1
exposure
2 | We should use airspace change as an opportunity to address current inequities in noise 1
exposure (i.e. attempt to share out noise more equally across surrounding populations)
11 | We need to define a noise limit beyond which we can agree noise impacts do not occur 2
5 | Itis ok to expose people to marginal increases in noise further away from the airport 2

(where noise levels are lower) if there are benefits to communities closer to the airport
that are currently exposed to higher noise levels

15 | Levels of compensation associated with airspace change should be greatest in the 3
areas experiencing the biggest increase in noise exposure
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	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 and appraisal (Stage 2), there may still be an opportunity for airports to consider implications for option shortlisting and how to amend options to manage down the risk of social unacceptability as part of the full options appraisal work at Stage 3 alongsid
	 
	 
	Figure 6.1 Overview of the CAP1616 airspace change process
	 
	Using the framework in Stage 2 can aid airport understanding of the relative risk of options in respect of distributional fairness and provide quantification to sit alongside aggregate policy-based assessments and therefore aid options appraisal.  
	 
	Incorporation of the outcomes of the assessment within Stage 3 (Community engagement), will assist communities in fully understanding the aspects of change that are most important to them and therefore enhance perception of informational and 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 offer. This degree of openness




