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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 airports1 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 

Ψ5ŜǎƛƎƴ tǊƛƴŎƛǇƭŜǎΩ ƘŀǾŜ ōŜŜƴ ŎǊƛǘƛŎŀƭƭȅ ǊŜǾƛŜǿŜŘΦ  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: 

ά¢ƻ ǳƴŘŜǊǎǘŀƴŘ Ƙƻǿ ŀƛǊǎǇŀŎŜ ŘŜǎƛƎƴ ƻǇǘƛƻƴǎ ƛƴŦƭǳŜƴŎŜ ǘƘƻǎŜ ŦŜŀǘǳǊŜǎ ǘƘŀǘ ƛƳǇŀŎǘ ǇŜǊŎŜǇǘƛƻƴ ƻŦ ŦŀƛǊƴŜǎǎ ŀƴŘ 

equity to inform more socially acceptable airspace modernisationέ. 

 
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 

ŎƻƴŎŜǇǘǎ ŎƻƳǇŀǊŜŘ ǘƻ ŀ ΨōŀǎŜƭƛƴŜΩ Ǉƻǎƛǘƛƻƴ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ƻŦ ǘƘŜ ŎǳǊǊŜƴǘ ŎƻƴǾŜƴǘƛƻƴŀƭ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ŀƛǊŎǊŀŦǘ 

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 

ǘǳǊƴƛƴƎ ǘƻ ǘƘŜ ƴƻǊǘƘ ŀƴŘ ǎǇƭƛǘǘƛƴƎ ǘƻ ǘƘŜ ŜŀǎǘΦ ¢Ƙƛǎ ΨōŀǎŜƭƛƴŜΩ ǎƛǘǳŀǘƛƻƴ ǿŀǎ ǘŀƪŜƴ ŀǎ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ƻŦ ŀƛǊŎǊŀŦǘ 

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. 
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Outcomes 

The illustrations using the virtual airport concepts stimulated open and considered discussion among focus 

group participants, whereby removing reference to specific locations reduced NIMBY bias and enabled 

discussions to reflect on the overall fairness of 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. 

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. 

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

concentration. 

¶ Focusing the spreading among populations currently experiencing some noise exposure could allay 

concerns over the extent of change against expectation. 

¶ 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 Ψŀ Ǌƛǎƪ ƻŦ ǳƴŀŎŎŜǇǘŀōƛƭƛǘȅ ǎǇŜŎǘǊǳƳΩΦ  

 

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 
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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 

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 (PEI) 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 PEI 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 ƛƴǘǊƻŘǳŎƛƴƎ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ ΨtŜǊǎƻƴ 
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9ǾŜƴǘǎΩ (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 ς 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 

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 

It is clearly a sensible intent to reduce the overall health consequences of aircraft operations for local people and 

ǎƻ ǘƘŜ άŎƻƴŎŜƴǘǊŀǘŜ ŀƴŘ ŀǾƻƛŘέ ŀǇǇǊƻŀŎƘ ƛǎ ǳƴŘŜǊǎǘŀƴŘŀōƭŜΦ IƻǿŜǾŜǊΣ ǘƘƛǎ ŀǇǇǊƻŀŎƘ ƭŀŎƪǎ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƻŦ ǘƘŜ 

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 
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of metrics to highlight the extent of change (in N65 events) by way of facilitating more transparent dialogue with 

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

 

If the preference for a particular outcome is known, at our case study airport community focus groups 

consistently favoured minimal change, then the risk of socially unacceptable outcomes can be linked to specific 

patterns of changes to N65 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 

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 ς 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: 

¶ 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).   

¶ Undertake exploratory precursor engagement with communities and stakeholders to explore different 

forms of noise (re)distribution in order to understand the drivers of risk to social (un)acceptability of 
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airspace change concepts and community objectives from this process. Our experience suggests that 

this may be best achieved through a limited number of focus groups, using a virtual/concept airport 

environment so as to be neutral to the local area.  

¶ 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.  

¶ 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.  

¶ 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.  

¶ 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 

ŀǊŜ ƴƻǘ ƛƴǘŜƴŘŜŘ ŀǎ ŀ άŎƘŀƭƭŜƴƎŜ ǘƻ ǇƻƭƛŎȅέ ŀƴŘ ƴƻǊ Řƻ ǿŜ ŎƻƴǎƛŘŜǊ ǘƘŜǊŜ ǘƻ ōŜ ƛƳǇƭƛŎŀǘƛƻƴǎ ŦƻǊ ŜȄƛǎǘƛƴƎ ǇƻƭƛŎȅΦ 

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: 

¶ 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. 

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

¶ Encouraging the adoption of this approach at other airports. 

 

2. Dissemination of and feedback from the findings through; 

 

¶ Preparation of a layperson summary and slidedeck. 

¶ Presentation at relevant committees, groups, and conferences ς UK and internationally. 

¶ Academic publications. 

 

3. Further ground-breaking research through: 

 

¶ Publishing Q approach and findings separately. 

¶ Exploring the use of Q analysis to frame community engagement and overarching objectives. 

¶ 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." 

 

ά¢ƘŜ ǊŜǇƻǊǘ ƛǎ ǿŜƭƭ ǎǘǊǳŎǘǳǊŜŘΦ ¢ƘŜ ŜȄŜŎǳǘƛǾŜ 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. ά 

 

άThe 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. ά 

 

άLǘ ǎƘƻǳƭŘ ōŜ ŎƻƴǎƛŘŜǊŜŘ ǘƘŀǘ 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 yearsΦ ά 
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1 INTRODUCTION  
 

Airspace is currently being modernised. The Government published its Airspace Modernisation Strategy (AMS) in 

нлму ǿƘƛŎƘ ǎŜǘǎ ƻǳǘ ǘƘŜ ƴŀǘƛƻƴŀƭ ǇǊƻƎǊŀƳƳŜ ǘƻ ƳƻŘŜǊƴƛǎŜ ŀƴŘ ǳǇƎǊŀŘŜ ǘƘŜ ¦YΩǎ ŀƛǊǎǇŀŎŜΦ ¢ƘŜ ƛƴƛǘƛŀǘƛǾŜ, 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 

ŀǊƻǳƴŘ DŀǘǿƛŎƪ ƘŀǾŜ ƘƛƎƘƭƛƎƘǘŜŘ ŀ ǇƻƭƛŎȅ ƻŦ άŦŀƛǊ ŀƴŘ ŜǉǳƛǘŀōƭŜ ŘƛǎǇŜǊǎŀƭ όC95ύέ ƻŦ traffic as a priority, rather 

than a concentration of aircraft over certain areas. While this high-level FED objective has been sought by 

ŎƻƳƳǳƴƛǘƛŜǎ ǇŀǊǘƛŎƛǇŀǘƛƴƎ ƛƴ DŀǘǿƛŎƪΩǎ bƻƛǎŜ aŀƴŀƎŜƳŜƴǘ .ƻŀǊŘ ǎƛƴŎŜ нлмсΣ ƴƻ ŀŘŜǉǳŀǘŜ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ Ƙƻǿ ǘƻ 

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 policy2 takes a wider view stating that ά...the impact of aviation 

ƴƻƛǎŜ Ƴǳǎǘ ōŜ ƳƛǘƛƎŀǘŜŘ ŀǎ ƳǳŎƘ ŀǎ ƛǎ ǇǊŀŎǘƛŎŀōƭŜ ŀƴŘ ǊŜŀƭƛǎǘƛŎ ǘƻ Řƻ ǎƻΦΦΦέ and that tackling localised impacts of 

aviation is central to a sustainable future for the sector3. 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.  

 

!Ǝŀƛƴǎǘ ǘƘƛǎ ōŀŎƪƎǊƻǳƴŘΣ DŀǘǿƛŎƪ !ƛǊǇƻǊǘΩǎ bƻƛǎŜ aŀƴŀƎŜƳŜƴǘ .ƻŀǊŘ όDba.ύ ƛŘŜƴǘƛŦƛŜŘ ŀ ƴŜŜŘ ǘƻ ŎƻƴŘǳŎǘ ŀƴ 

independent assessment of fair and equitable dispersal (FED) concepts. Gatwick Airport Ltd (GAL) commenced a 

work programme to understand how the conceǇǘ ƻŦ άCŀƛǊ ŀƴŘ 9ǉǳƛǘŀōƭŜ 5ƛǎǘǊƛōǳǘƛƻƴέ όC95ύ ƻŦ ŀƛǊŎǊŀŦǘ ƴƻƛǎŜ 

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 
 

https://www.gov.uk/government/publications/aviation-noise-policy-statement/overarching-aviation-noise-policy
https://www.gov.uk/government/publications/aviation-noise-policy-statement/overarching-aviation-noise-policy
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; 

 

ά¢ƻ ǳƴŘŜǊǎǘŀƴŘ Ƙƻǿ ŀƛǊǎǇŀŎŜ ŘŜǎƛƎƴ ƻǇǘƛƻƴǎ ƛƴŦƭǳŜƴŎŜ ǘƘƻǎŜ ŦŜŀǘǳǊŜǎ ǘƘŀǘ ƛƳǇŀŎǘ ǇŜǊŎŜǇǘƛƻƴ ƻŦ ŦŀƛǊƴŜǎǎ ŀƴŘ 

equity to inform more socially acceptable airspace modernisationέΣ 

 

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. 

 

 

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 ǘƻ Ǝŀƛƴ ŜŦŦŜŎǘƛǾŜ Ψōǳȅ-ƛƴΩ ŦǊƻƳ ƪŜȅ ǎǘŀƪŜƘolders for the research journey. Two groups were held in 

December 2022, (see Annex 2).  
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Community Noise Group (CNG) and Community Fundamentals Workshops (CFW) 

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 ǇŀǊǘƛŎƛǇŀƴǘǎΩ 

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 ǇŀǊǘƛŎƛǇŀƴǘǎΩ 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 20th June 

to 11th 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, fairness4; 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 report5 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 

ǳǎƛƴƎ [ƻƴŘƻƴΩǎ DŀǘǿƛŎƪ !ƛǊǇƻǊǘΦ  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 ōŜŎƻƳŜ ŀƭƭ ǘƘŜ ƳƻǊŜ ǎƛƎƴƛŦƛŎŀƴǘ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ǘƘŜ ¦YΩǎ 

Airspace Modernisation Strategy (AMS).  The FED1 study was commissioned to help inform the development of 

GatwiŎƪΩǎ C!{L-S airspace change proposals.  

 

The FED1 work and report covered the following objectives: 

¶ To describe current regulations, policy and guidance for the mitigation of aircraft noise in relation to 

airspace design. 

¶ 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. 

¶ To identify available and expected future technical and procedural options for the fair and equitable 

distribution of arriving and departing aircraft. 

¶ To identify 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. 

¶ 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. 

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

 

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

dictionary, which are reproduced below:  

¶ FairΥ ¢ǊŜŀǘƛƴƎ ǎƻƳŜƻƴŜ ƛƴ ŀ ǿŀȅ ǘƘŀǘ ƛǎ ǊƛƎƘǘ ƻǊ ǊŜŀǎƻƴŀōƭŜΣ ƻǊ ǘǊŜŀǘƛƴƎ ŀ ƎǊƻǳǇ ƻŦ ǇŜƻǇƭŜ ŜǉǳŀƭƭȅΧ CǊŜŜ 

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 CAP13786. 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,T 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 

 
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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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; 

 

¶ 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 LAeq,16h. For example, complementary metrics or 

ΨƻǇǘƛƳŀƭ ŘƛǎǇŜǊǎŀƭΩ 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 ς Environmental Impact Appraisal 7) 

at small geographical scales and in terms of how health impacts influence the /!!Ωǎ ŘŜŎƛǎƛƻƴ ƳŀƪƛƴƎ 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: 

άǉǳŜǎǘƛƻƴǎ ƻƴ ǘǊǳǎǘ ƛƴ ŀǳǘƘƻǊƛǘƛŜǎ ŀƴŘ perceived fairness in air traffic related decisions should be 

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

ǊŜǎǇƻƴǎŜέΦ 

 

¶ 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. 

 
7 https://assets.publishing.service.gov.uk/media/66434490ae748c43d3793a87/tag-unit-a3-environmental-impact-appraisal.pdf 
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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 

communities around Gatwick Airport; and (ii) the development of an agreed definition of FED. This is reproduced 

in Figure 3.18. 

 

 

Figure 3.1: FED1 Conceptual Framework Model 

The process was described as: 

 

Å άStage 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). 

Å 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. 

Å 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. 

Å {ǘŀƎŜ п ƭƛƴƪǎ ǘƘŜ ŀƎǊŜŜŘ ǎǳƛǘŜ ƻŦ ƳŜǘǊƛŎǎ ό{ǘŀƎŜ нύ ŀƴŘ ǇŀǊŀƳŜǘŜǊǎ ό{ǘŀƎŜ оύ ǿƛǘƘ ǘƘŜ ŀƛǊǇƻǊǘΩǎ bƻƛǎŜ !Ŏǘƛƻƴ tƭŀƴƴƛƴƎ 

process agreed in consultation/co-creation with stakeholdersΦ ά 

 

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 ŘŜǾŜƭƻǇƛƴƎ ǎƻƳŜ ΨŘŜǎƛƎƴ 

ǇǊƛƴŎƛǇƭŜǎΩύΦ It also requires bringing together objective acoustic metrics, with health and operational metrics, 

 
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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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.  

 

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 ANIMA9 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 

 
9 https://anima -project.eu/  

https://anima-project.eu/
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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 ŀǇǇǊŜŎƛŀǘŜ ǘƘŀǘ Ψcommunity 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 

to count rather than be only consultativeΩ10. 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 dilemma11. 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 

 
10 Heyes, G., Hauptvogel, D., Benz, S. Schreckenberg, D., Hooper, P.D. and Aalmoes, R. (2022) Ψ9ƴƎŀƎƛƴƎ communities in the hard quest for 
ŎƻƴǎŜƴǎǳǎΩΣ 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 DilemmaτA 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. 

https://doi.org/10.1007/978-3-030-91194-2_9
https://doi.org/10.1007/978-3-030-91194-2_9
https://doi.org/10.3390/ijerph18147399
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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? 

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? 

IŀǳǇǘǾƻƎŜƭ Ŝǘ ŀƭΩǎ 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: 

  

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.  

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

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

Dependent on some key principles

Equity/contribution rule

The aircraft noise is 

distributed in a way that 

the ratio between the 

disadvantages

(i.e., the burden of the 

noise exposure) and the 

benefits of the nearby 

airport are equal

between all residents.

Equality Rule

Noise should be 

distributed equally over 

as many residents as 

possible, regardless of

the composition of 

residents and other 

environmental strains.

Needs Rule

Residents with special 

needs (e.g., children, sick 

or elderly) should be 

protected from

the noise as much as 

possible.

Utilitarianism Approach

Noise should be 

distributed in such a way 

that the highest number 

of residents will

be protected from noise, 

even if some residents 

will experience very high 

levels of noise.

According to equity theory, distributive 
fairness or equity is experienced when 

the costïbenefit ratios between 

individuals are perceived as equivalent.

Relative deprivation theory posits that 
anger and rumination are triggered 

when individuals perceive themselves 

to be deprived relative to what they 
expect to deserve or relative to what 

significant others receive

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, 
sick or old people) should be less 

exposed to costs or burdens and 
benefit more easily than healthy 

adults

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

(un)fair.  

 

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

 

 

Figure 3.2: Figure 1 from Hauptvogel12: Illustration of balancing the individual costςbenefit 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:  

¶ Noise insulation ς 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. 

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

¶ 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.  

¶ 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 

 
12 Aircraft Noise Distribution as a Fairness DilemmaτA 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. 

https://doi.org/10.3390/ijerph18147399
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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. 

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 

ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ƻƴŜΩǎ ǎǘŀǘǳǎ ƛƴ ǘƘŜ ƎǊƻǳǇΦ .ŜƛƴƎ ƎǊŀƴǘŜŘ ǎƻƳŜ ŀƳƻǳƴǘ ƻŦ ŎƻƴǘǊƻƭ ƛƴ ǘƘŜ ǇǊƻŎŜǎǎ ƻŦ ŀ ŘŜŎƛǎƛƻƴ 

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. 

 

Hauptvogel et al went on to think through how the approach they described might be incorporated into aircraft 

noise management. Key comments included were: 

Representativeness Consistency Bias Suppression

Accuracy Correctability Ethicality
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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: 

άInterpersonal 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 wayέ. 

  

In other words, Hauptvogel et al suggested that ǘƘŜ ŀƛǊǇƻǊǘΩǎ 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 
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emphasizing the relevance of each residentΩǎ ŎƻƴǘǊƛōǳǘƛƻƴ and listening to their feelings and perceptions, and (2) 

propriety, with prejudicial and improper comments avoided.  

 

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 202313 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 activitiesΩ 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 

 
13 Aircraft Noise related Fairness Inventory ς Development and Validation of a Psychometric Instrument Dominik Hauptvogel, Tobias Rothmund, 
Dirk Schreckenberg, Susanne Bartels, ICBEN 2023, Belgrade  
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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. 
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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 study14 which advocated for 

more transparent and comprehensive engagement over noise management interventions, recognising that this 

can Ψencourage feelings ƻŦ ŎƻƴǘǊƻƭΣ ǘǊǳǎǘ ŀƴŘ ǳƴŘŜǊǎǘŀƴŘƛƴƎΩ in ŎƻƳƳǳƴƛǘƛŜǎ Ψōȅ ƭƛǎǘŜƴƛƴƎ ǘƻ ǊŜǎƛŘŜƴǘǎΣ 

developing empathy for them, and building management strategies that are sensitive to their wants and 

ƴŜŜŘǎΩ15  

 

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 ŀ ΨƭƛƳƛǘŜŘΩ ǎƘŀǊƛƴƎκŘƛǎǇŜǊǎŀƭ ŎƻƴŎŜǇǘ 

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 4.1ύΦ ¢ƘŜ ƭŀǘǘŜǊ ǿŀǎ ǳǎŜŘ ǘƻ ƛƭƭǳǎǘǊŀǘŜ ŀ ΨōŀǎŜƭƛƴŜΩ ǎƛǘǳŀǘƛƻƴ ƛƴ ǿƘƛŎƘ ǘƘŜ Ǿŀǎǘ 

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. 

 

 
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 

https://doi.org/10.1016/j.trd.2021.102847
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Once the baseline had been described 4 different aircraft distribution concepts were presented to the FGs: 

 

1 Replication of the conventional route ς 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 ς 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 ς 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 ς 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 research16, 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 

 

 
 

Figure 4.1 ς 5ŜǇƛŎǘƛƴƎ ŀ ƴŀǊǊƻǿƛƴƎ ƻŦ ǘƘŜ ΨŎƻǊǊƛŘƻǊΩ ƻŦ ŀƛǊŎǊŀŦǘ ƳƻǾŜƳŜƴǘǎ ŦǊƻƳ о ǘƻ мƪƳ 

 
 

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: 

¶ not good for people in the middle 

¶ looks problematic for those under the centreline 

¶ ƛǘΩǎ ƴƻǘ ŦŀƛǊ ǘƻ ōǳǊŘŜƴ ǘƘƻǎŜ ǇŜƻǇƭŜ ƳƻǊŜ 

¶ not fair if economic benefit is elsewhere 

¶ ŜǾŜƴ ƛŦ ŦŜǿŜǊ ǇŜƻǇƭŜ ώŀŦŦŜŎǘŜŘϐΣ ƛǘΩǎ ǎǘƛƭƭ ƎǊƛƳ ŦƻǊ ǘƘŜƳ 

¶ ƛŦ ȅƻǳΩǊŜ ǳƴŘŜǊ ǘƘŜ мƪƳ ƭƛƴŜ ȅƻǳΩǊŜ ōǳƎƎŜǊŜŘ 

¶ those currently with a bigger burden get more 

¶ totally cruel 

¶ 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: 

¶ health effects and social impacts 

¶ might tip people over the edge 

¶ concentration could tip the balance 
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¶ how safe is this? 

 
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.  

¶ N65 is useful in understanding the consequences of this choice 

 

 
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: 

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

¶ us at the side are happy to take noise for those at the middle 

¶ the load should be spread across as many people as possible 

¶ surely spreading makes it more bearable for everyone? 

¶ Please spread the load ς not focus the load 

¶ 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: 

¶ spread the load around villages 

¶ if over less people less will be affected 

¶ if you 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: 
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¶ what could you do for compensation? 

¶ we need information about compensation options 

¶ give me an option for compensation 

¶ ȅƻǳ ŎŀƴΩǘ ƳŀƪŜ ǘƘŜǎŜ ŎƘŀƴƎŜǎ ǿƛǘƘƻǳǘ ǘŀƭƪƛƴƎ ŀōƻǳǘ ŎƻƳǇŜƴǎŀǘƛƻƴ ƳƻǊŜ ǎŜǊƛƻǳǎƭȅ 

!ƭǘƘƻǳƎƘ ǎƻƳŜ ŎƻƳƳŜƴǘŜŘ ǘƘŀǘ ŎƻƳǇŜƴǎŀǘƛƻƴ ŎƻǳƭŘ ƴƻǘ ƳƛǘƛƎŀǘŜ ŦƻǊ ƛƴŎǊŜŀǎŜŘ ƴƻƛǎŜ ΧΦΦǎƻƳŜ ŘƻƴΩǘ ŎŀǊŜ ŀōƻǳǘ 

ŎƻƳǇŜƴǎŀǘƛƻƴΣ Ƨǳǎǘ ǿŀƴǘ ƭŜǎǎ ƴƻƛǎŜΧΦ ŀƴŘ ǘƘŀǘ ƛƴǎǳƭŀǘƛƻƴ ŘƻŜǎ ƴƻǘ ǎƻƭǾŜ ǘƘŜ ǇǊƻōƭŜƳ ƻŦ ƻǳǘǎƛŘŜ ƴƻƛǎŜ ƛƴǘǊǳǎƛƻƴΦ 

 
hǾŜǊŀƭƭΣ ǿƘƛƭǎǘ ŀŎƪƴƻǿƭŜŘƎƛƴƎ ǘƘŀǘ ŀƴȅ ŘŜŎƛǎƛƻƴ ǊŜƭŀǘƛƴƎ ǘƻ ŎƘŀƴƎŜǎ ƛƴ ŀƛǊŎǊŀŦǘ ŘƛǎǘǊƛōǳǘƛƻƴǎ Χ is not simpleΧΣ ǘƘŜ 

weight of expressed opinion was that exposing those already most affected to more noise events was 

unreasonable/unfair, exacerbating existing inequalities ς 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. 

 

 
 

Figure 4.3 ς 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: 

Note: the darker areas 
on these routes reflect 
the area of overlap of 
each of the sub-
routes, rather than 
indicating a centreline 
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¶ sharing out more evenly would be fairer 

¶ looks fairer 

¶ it looks good on paper 

¶ ǿƘƻ ŘƻŜǎƴΩǘ Ǝƻ ƻƴ ǇƭŀƴŜǎΚ ς should share the burden 

¶ yes ς generally considered fairer 

¶ this option is probably a bit fairer 

¶ heat out of the middle bit 

¶ if you affect more [people] at a lower rate 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. 

 

 
 
 

 

 

 

 

 

 

 

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) 

¶ LΩŘ ōŜ ǉǳƛǘŜ ŀƴƴƻȅŜŘ ŀōƻǳǘ ƘŀǾƛƴƎ ŀ ōƛǘ ƳƻǊŜ ƴƻƛǎŜ ƭƛƪŜ ǘƘƛǎ 

¶ 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 

¶ ȅƻǳ ŎŀƴΩǘ ǇƭŜŀǎŜ ŜǾŜǊȅƻƴŜ 

¶ it comes down to where you live 

¶ ƛǘΩǎ ŀƭƭ ŀōƻǳǘ ƳŀƴŀƎƛƴƎ ŜȄǇŜŎǘŀǘƛƻƴΧΦ ǘƘƻǎŜ ƻƴ ǘƘŜ ŜŘƎŜ ƳƛƎƘǘ ƴƻǘ ōŜ ŜȄǇŜŎǘƛƴƎ ŀƴ ƛƴŎǊŜŀǎŜ 

¶ LΩŘ ǎŀȅ ƛǘΩǎ ƳƻǊŜ ŎƻƳǇƭƛŎŀǘŜŘ 

 
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 
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¶ LΩŘ ōŜ ǉǳƛǘŜ ŀƴƴƻȅŜŘ ŀǘ ƘŀǾƛƴƎ ŀ ōƛǘ ƳƻǊŜ ƴƻƛǎŜ ƭƛƪŜ ǘƘƛǎ Χ ƛŦ ǊŜǎƛŘŜƴǘǎ ŀǊŜƴΩǘ ƳŀŘŜ Ŧǳƭƭȅ ŀǿŀǊŜ 

¶ background noise levels 

¶ other solutions such as decrease noise emissions at source 

¶ [impact] depends on activity in area 

¶ wǳǊŀƭ ŀǊŜŀǎ ŘƻƴΩǘ ƘŀǾŜ ōŀŎƪƎǊƻǳƴŘ ƴƻƛǎŜ 

¶ Depends on the purpose/use of land underneath ς environment/wildlife 

¶ Carbon impact and pollution risk 

¶ Need to treat schools and vulnerable people differently 

¶ IƛǎǘƻǊƛŎ ŀǊŜŀǎ ǿƛǘƘ DǊŀŘŜ L ŀƴŘ LL ƭƛǎǘŜŘ ōǳƛƭŘƛƴƎ ŎŀƴΩǘ ōŜ ƛƴǎǳƭŀǘŜŘ ǎƻ ǎƘƻǳƭŘ ōŜ ŀǾƻƛŘŜŘ 

 

And with respect to the operation of the routes: 

¶ How long would each be operational 

¶ Iƻǿ Řƻ ȅƻǳ ƻǇŜǊŀǘŜ ǘƘŜǎŜ ǘƘǊŜŜ ǊƻǳǘŜǎΧ ƴǳƳōŜǊ ƘƻǳǊǎΣ ǘƛƳŜ ƻŦ ŘŀȅΧΦ 

¶ We need to know in advance when we will be overflown 

¶ Put time periods on these routes would be better 

 

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

¶ LŦ ǘƘŜǊŜΩǎ ǊŜǎǇƛǘŜΣ ǘƘŀǘΩǎ ƎƻƻŘ 

¶ The idea of a schedule/plan is generally more attractive 

¶ Put time periods on these routes would be better 

¶ Respite is better than nothing 

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

¶ How long would 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: 

¶ Is it fairer to fly over more people but with less noise overall or less people with more noise? 

 

And put more succinctly by another: 

¶ LǘΩǎ ŀōƻǳǘ ǎǇǊŜŀŘƛƴƎ ƻǊ ǘŀƪƛƴƎ ǘƘŜ Ǉŀƛƴ 

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: 

¶ ǿƘŀǘΩǎ ƘŀǇǇŜƴƛƴƎ ŀōƻǳǘ ŀōǎƻƭǳǘŜ ƴǳƳōŜǊǎ ƻǾŜǊ ǘƛƳŜΚ 

¶ fairer as long as overall numbers stay constant 

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

¶ ƛŦ ƘŀǾƛƴƎ ŘƛǎŎǳǎǎƛƻƴǎ ŀōƻǳǘ ŘƛǎǘǊƛōǳǘƛƻƴΣ ŎŀƴΩǘ ƘŀǾŜ ǘƘŜƳ ǿƛǘƘƻǳǘ ŘƛǎŎǳǎǎƛƻƴ ƻŦ 

numbers/growth/repercussions of night flights 

¶ for the whole picture you need numbers and distribution 
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¶ more routes, more planes 

¶ ƛŦ ǘƘŜǊŜΩǎ ŘƛǎǘǊƛōǳǘƛƻƴΣ ȅƻǳ ŎŀƴΩǘ ƘŀǾŜ ǘƘŀǘ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ǿƛǘƘƻǳǘ ŘƛǎŎǳǎǎƛƻƴ ƻŦ ǘƘŜ ƴǳƳōŜǊǎ ƛƴǘƻ ǘƘŜ 

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: 

¶ people are used to what they know ς ŘƻƴΩǘ ŎƘŀƴƎŜ ǘƘƛƴƎǎ 

¶ LΩǾŜ ŦŜƭǘ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ƎǊƻǿǘƘ 

¶ need to discuss future growth and airport priorities 

¶ ǿŜ ǿŀƴǘ ƭŜǎǎ ƴƻƛǎŜΦ [ŜǘΩǎ ōŜ ǊŜŀƭƛǎǘƛŎ ŀōƻǳǘ ǘƘƛǎ ΨŎƻƴǎǳƭǘŀǘƛƻƴΩΣ ƛǎ ƛǘ ǊŜŀƭƭȅ ƎƻƛƴƎ ǘƻ ŎƘŀƴƎŜ ŀƴȅǘƘƛƴƎ ŀōƻǳǘ 

making decisions at Whitehall? No. 

¶ 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. 

 

 
4.2.3 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. 
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Figure 4.5 ς 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: 

¶ This feels better 

¶ This is a better compromise [than Concept 2] 

¶ This spreads the load better 

¶ Kind of fair 

¶ Fairer ς more sharing 

¶ Any dilution is better 

¶ This is the best option for me 

¶ This irritates more, but less intensely ς 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). 

 

NPR RNPR L

1.5km1.5km

750m750m

NPR CL

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

¶ Worse ς ƛǘΩǎ ŀ ōƛƎƎŜǊ ŎƘŀƴƎŜ ǎƻ ƳƻǊŜ ǇŜƻǇƭŜ ǿƛƭƭ ƴƻǘƛŎŜ ŀƴŘ ŦŜŜƭ ƛǘ 

¶ It would be hard to sell this idea to people on the outskirts 

¶ 5ƻŜǎƴΩǘ ƭƻƻƪ ōŜǘǘŜǊ ŀƴŘ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƛƳǇŀŎǘ Ƴŀȅ ōŜ ǿƻǊǎŜ ς just pushing the problem further 

¶ For some people this is a big change and they would notice 

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

¶ Noise over new area ς not fair 

¶ Result in more protest 

¶ Could be more noise on rural areas not used to it 

 
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: 

¶ Depends on goalΧΦ aim to be less affected or less dramatically affected (balancing act) 

¶ Benefit in the middle, disbenefit on edge 

¶ Better or worse? Can see both sides 

¶ Relief to most exposed at expense of those less exposed 

¶ [ƻƻƪǎ ƳƻǊŜ Ŝǉǳŀƭ ōǳǘ ƴƻǘ ǎǳǊŜ ŀōƻǳǘ ŦŀƛǊŜǊΧΦΦ ƛǘΩǎ ƴŜǿ ƻƴ ŜŘƎŜǎΣ ǎƻ ƭƻǘǎ ƻŦ ǊŜǎƛǎǘŀƴŎŜ ǘƻ ǘƘƛǎ 

¶ aƻǾƛƴƎ Ǝŀƻƭ Ǉƻǎǘǎ ŦƻǊ ǇŜƻǇƭŜΩǎ ŜȄǇŜŎǘŀǘƛƻƴΧΧ ǘƘŜ ŦǳǊǘƘŜǊ ȅƻǳ Ǝƻ ƻǳǘΣ ǘƘŜ ƳƻǊŜ ŎƘŀƴƎŜ ŦǊƻƳ 

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: 

¶ ¢ƘŜǊŜΩǎ ŀ ǘƛǇǇƛƴƎ Ǉƻƛƴǘ 

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

¶ The bigger degree of change, the more challenging the acceptance of that change will be 

¶ Minimal changes with alternation seems to be the general opinion here 
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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: 

¶ Lǘ ŘŜǇŜƴŘǎ ǿƘŜǊŜ ǘƘŜ ƴƻƛǎŜ ƛǎΧΦ ¢ƘŜ ŎƻǳƴǘǊȅǎƛŘŜ ǿƻǳƭŘ ōŜ ǉǳƛŜǘŜǊ ōǳǘ ǘƘŜǊŜ ŀǊŜ ƭŜǎǎ ǇŜƻǇƭŜ ǘƘŀǘ ǿƻǳƭŘ 

be affected 

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

¶ Some land is of greater value than others 

¶ Numbers [of aircraft] are important 

¶ LǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ǘƘƛƴƪ ŀōƻǳǘ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǇŜƻǇƭŜ ƭƛǾƛƴƎ ǘƘŜǊŜ 

¶ ²Ŝ ƴŜŜŘ ƳƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ŘŜŎƛŘŜ ƛŦ ƛǘΩǎ ŦŀƛǊŜǊ 

¶ What about the distribution of people? 

 
And with respect to the practical delivery of sharing traffic: 

¶ It depends on the schedule 

¶ Any respite would be good 

¶ 5ŜǇŜƴŘǎ ƻƴ Ƙƻǿ ƳǳŎƘ ŀƴŘ ǿƘŜƴ ƛǘΩǎ ǊƻǘŀǘŜŘ 

¶ 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 eventsΣ ƴǳƳōŜǊǎ ƻŦ ǇŜƻǇƭŜ ǘƘƛǎ Ƴŀȅ ŀŦŦŜŎǘΣ Ƙƻǿ ΨŦŀƛǊΩ 

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: 

¶ bŜŜŘ ǘƻ ǘŀƭƪ ǿƛǘƘ ǊŜŀƭ ǎŎŜƴŀǊƛƻǎΧΦ /ƻƳǇŀǊŜŘ ǘƻ ǿƘŀǘ ƻǘƘŜǊ ŀƛǊǇƻǊǘǎ ŀǊŜ ŘƻƛƴƎ  

¶ We need trust 

¶ Change needs to be implemented quick and easy 

¶ Timeframes for introducing this? 

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

influence over airspace change: 

¶ ¢Ƙƛǎ ƛǎ ŀ ǘǊƛŎƪΣ ŎŀƴΩǘ ŘƛǾƻǊŎŜ ŘƛǎǘǊƛōǳǘƛƻƴ ŦƻǊ ŀōǎƻƭǳǘŜ ƴǳƳōŜǊǎ  

¶ ²ƘŀǘΩǎ ǘƘŜ ŀƛǊǇƻǊǘΩǎ ƎƻŀƭΚ Lǎ ŎƻƳƳǳƴƛǘȅ ƛƴǾƻƭǾŜƳŜƴǘ ŀŎǘǳŀƭƭȅ ōŜƛƴƎ ƭƛǎǘŜƴŜŘ ǘƻΚ 

 
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 
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affected (affecting quieter areas with previously little noise exposure increases the risk). Consequently, effective 

public engagement over specific ACPs will need to provide information on these features if communities are to 

fully understand the 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 ς New relief route to take one third of all traffic over an area previously not overflown 

 
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: 

¶ ²Ŝ ŀƭƭ ōŜƴŜŦƛǘ ŦǊƻƳ ǇƭŀƴŜǎ ǎƻ ƛǘΩǎ ŦŀƛǊŜǊ ǘƻ ǎƘŀǊŜ ǘƘŜ ƭƻŀŘ 

¶ Fairer to spread further 

¶ This is preferable 

¶ This would increase quality of life in the noisy zones 

¶ You need to share noise on busy and rural areas 

¶ LǘΩǎ ŦŀƛǊ ŀƴŘ ƛƴŜǾƛǘŀōƭŜ ƛŦ ŜǾŜǊȅƻƴŜ ƎŜǘǎ ŀ ǇƭŀƴŜ ƻŎŎŀǎƛƻƴŀƭƭȅ 

¶ No one should have too much of a burden 

¶ This would affect a load more people 

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

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

overflown 

¶ ¸ƻǳΩǊŜ ƎƻƛƴƎ ǘƻ ŀŦŦŜŎǘ ŀ ƭƻǘ ƻŦ ǇŜƻǇƭŜ ǿƘƻΩǾŜ ƴŜǾŜǊ ōŜŜƴ ƻǾŜǊŦƭƻǿƴΧΦ ¢ƘŀǘΩǎ ƴƻǘ ŀŎŎŜǇǘŀōƭŜ 

¶ ¢ƘŀǘΩǎ ǊŜŀƭƭȅ ǳƴŦŀƛǊ 
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¶ This will cause more aggravation than benefit 

¶ LǘΩǎ ǳƴŦŀƛǊ ǘƻ ǘƘƻǎŜ ǿƘƻ ƘŀǾŜ ƴŜǾŜǊ ōŜŜƴ ƻǾŜǊŦƭƻǿƴ 

  
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: 

¶ Concept 3 is more equitable but would displease many more people  

¶ What about the expectations of the newly overflown? 

¶ It depends on how extensive the change is 

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

changes in Leq. 

 

 
 

Figure 4.8: N65 data for Concept 4 
 
 

 

 
 
 

Figure 4.9: Leq data for Concept 4 
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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): 

¶ Populations are important 

¶ Would be a bigger change on quieter areas  

¶ ¸ƻǳ ŘƻƴΩǘ choose ώǘƻ ƭƛǾŜ ǳƴŘŜǊ ƴŜǿƭȅ ƻǾŜǊŦƭƻǿƴ ŀǊŜŀǎϐ ƛǘΩǎ ƻǳǘ ƻŦ ƻǊŘŜǊ  

¶ !ǊŜŀǎ ƻǾŜǊŦƭƻǿƴ ŀǊŜ ƴƻǘ ǳǎŜŘ ǘƻ ƴƻƛǎŜΧΦ ƭŜŀǾŜ ƛǘ ŀǎ ƛǘ ƛǎ 

¶ 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: 

¶ bŜǿ ǊƻǳǘŜΧΦ 5ŜǇŜƴŘǎ ƻƴ ǿƘŀǘ ƛǎ ǳƴŘŜǊƴŜŀǘƘΦ tŜƻǇƭŜΣ !bh.ǎΣ ǿƛƭŘƭƛŦŜΣ ƘƻǎǇƛǘŀƭΧΦ 

¶ What about new people? Big change 

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

¶ ¦ǊōŀƴΧΦ !ƛǊŎǊŀŦǘ ƭŜǎǎ ƴƻǘƛŎŜŀōƭŜΣ ǎƻ ŘƻŜǎƴΩǘ ƳŀƪŜ ǎŜƴǎŜ ǘƻ ŦƻŎǳǎ ŀƛǊŎǊŀŦǘ ƻƴ ǊǳǊŀƭ ŀǊŜŀǎ 

¶ LŦ ƛǘΩǎ ŀ ōƛƎ ŎƘŀƴƎŜΣ ǘƘŀǘΩǎ ƻǳǊ ŎƻƴŎŜǊƴ 

¶ 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  

¶ Financial compensation needed when noise get to a certain point 

¶ Compensation needed 

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

¶ You need to be transparent in order to negotiate 

¶ Need to have a community debate 

¶ LŦ LΩƳ ƎŜǘǘƛƴƎ ƳƻǊŜ ώƴƻƛǎŜϐΣ ǿƘŀǘΩǎ ǘƘŜ ŘŜŀƭ ŦƻǊ ǘƘŜ ŎƻƳƳǳƴƛǘȅΚ bŜŜŘ ǘƻ ƘŀǾŜ ǘƘŀǘ ŎƻƴǾŜǊǎŀǘƛƻƴ 

¶ Need real scenarios for consultation events 

¶ {ŎŜƴŀǊƛƻǎΧΦΦ ƴŜŜŘ ǘƻ ǘŀƪŜ ŀŎŎƻǳƴǘ ƻŦ ƭƻŎŀƭ ŎƻƴŘƛǘƛƻƴǎ ŀƴŘ ŜȄǇŜǊƛŜƴŎŜ 

 

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: 

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

of concentration 
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¶ Focusing the spreading among populations currently experiencing some noise exposure could allay 

concerns over the extent of change against expectation 

¶ 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. 

  

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. 
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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 

ǊŜǾŜŀƭŜŘ ƛƴ ǘƘŜ ŀǎǎŜǊǘƛƻƴ ƻŦ ŎƻƴŎŜǊƴ ŀōƻǳǘ ƛƳǇŀŎǘǎ ŀŎǊƻǎǎ ŀƭƭ ŎƻƳƳǳƴƛǘƛŜǎ ŀƴŘ ƴƻǘ Ƨǳǎǘ ƻƴŜΩǎ ƻǿƴΦ  

  

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 ς near in/further 

out). 

 

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

 

4.4 A role 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: 



 

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 48 of 145 

¶ 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 

¶ 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 

¶ Change patterns strongly reflecting the perceptions of distributional changes and impacts, thereby aiding 

understanding of the consequences of specific changes to aircraft movement patterns 

¶ Power to illustrate 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 participantsΩ 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: 

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

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

¶ 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. 

 

The focus groups also highlighted a range of secondary factors that appear to influence the risk of unacceptability, 

these include: 

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

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

¶ 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) 
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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. 

 

 

 

 

 

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 

ǎǘǳŘƛŜǎ ŀǎ ά5ƛǎǘǊƛōǳǘƛƻƴŀƭ CŀƛǊƴŜǎǎέ ς 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 

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 
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perceived benefits from sharing become outweighed by concerns over sharing is unclear and might only be 

revealed when specific ACPs are discussed with communities.  

 

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)17 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 

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.  

 

 
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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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 residentsΩ lived experience.  

 

Similarly, the insights provided by event-based metrics could also add greater depth to negotiation over the 

ŀǇǇǊƻǇǊƛŀǘŜƴŜǎǎ ƻǊ ƻǘƘŜǊǿƛǎŜ ƻŦ ΨŎƻƴŎŜƴǘǊŀǘŜ ŀƴŘ ŀǾƻƛŘΩ ƻǇǘƛƻƴǎ ŦƻǊ ǊƻǳǘŜ ŎƘŀƴƎŜǎ ōŜƛƴƎ ŎƻƴǎƛŘŜǊŜŘ ōȅ ǎƻƳŜ 

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?  

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 
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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 

¢ƘŜ ƻǳǘŎƻƳŜǎ ƻŦ ǘƘƛǎ CƻŎǳǎ DǊƻǳǇ ŀƴŘ v {ǘǳŘȅ όάǘƘƛǎ ǎǘǳŘȅέύ ǎǳƎƎŜǎǘ ǘƘŀǘ άǎƻŎƛŀƭ ǳƴŀŎŎŜǇǘŀōƛƭƛǘȅέ ƛǎ ƎǊƻǳƴŘŜŘΣ ŀǘ 

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:  

- An assessment of compliance with policy must be considered to sit alongside and at the start of any 

framework. Clearly any options that do not comply with policy should be rejected. 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.  

- ¢ƘŜ άǎǇŜŎǘǊǳƳ ƻŦ Ǌƛǎƪ ƻŦ ǎƻŎƛŀƭ ǳƴŀŎŎŜǇǘŀōƛƭƛǘȅέ ǇǊŜǎŜƴǘŜŘ ƛƴ ǘƘŜ ǇǊŜǾƛƻǳǎ ǎŜŎǘƛƻƴ ƛƭƭǳǎǘǊŀǘŜǎ ǘƘŀǘ ǘƘŜ 

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.   

- The introduction of new routes to increase sharing, reduces noise for those already burdened, but 

increases noise for new people (by spreading the existing traffic over more routes) and thus the risk of 

socially unacceptable outcomes. 

- The benefits of sharing should not be eroded by increases in movements.  
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- Engagement with Procedural and Information Fairness leading to negotiated outcomes.  

- Procedural Fairness - 9ƴƎŀƎŜƳŜƴǘΣ ǊŀǘƘŜǊ ǘƘŀƴ ŀ άŎƻƴǎǳƭǘŀǘƛƻƴέ ǘƘŀǘ Ƙŀǎ ŀ Ǉƻǎǎƛōƛƭƛǘȅ ƻŦ ŎƘŀƴƎƛƴƎ ŀǎǇŜŎǘǎ 

of the outcome. In other words, meaningful, open and honest engagement through which there is a 

άƴŜƎƻǘƛŀǘŜŘέ ƻǳǘŎƻƳŜ Ƴŀȅ ǊŜŘǳŎŜ ǘƘŜ Ǌƛǎƪ ƻŦ ǳƴŀŎŎŜǇǘŀōility.  

- Informational Fairness - Consultation is often focussed on positive aspects, and downplays the negative 

aspects, of change in noise distribution ς 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 providŜ ƛƴŦƻǊƳŀǘƛƻƴ ƛƴ άŎƻƴǎǳƭǘŀǘƛƻƴέ ŘƻŜǎ ƴƻǘ 

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.  

- A Final 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) ς 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 

N65 (the number of events with a maximum noise level greater than 65 dBA ς see earlier for further description of 

this metric). Discussion revealed the importance of connecting N65 witƘ ǇƻǇǳƭŀǘƛƻƴ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άtŜǊǎƻƴ 9ǾŜƴǘǎέ 
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ŦƻǊ ǿƘƛŎƘ ŀ ƳŜǘǊƛŎ ŀƭǊŜŀŘȅ ŜȄƛǎǘǎ ƪƴƻǿƴ ŀǎ ǘƘŜ άtŜǊǎƻƴ ŜǾŜƴǘǎ LƴŘŜȄέ όt9Lύ 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 PEI 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 suburbs18. 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 ƛƴ !ǳǎǘǊŀƭƛŀ ŀƴŘ ƛǎ ŘŜǎŎǊƛōŜŘ ŀǎ άŀ ǘƻƻƭ ǘƻ ōǳƛƭŘ ǇǳōƭƛŎ ŎƻƴŦƛŘŜƴŎŜ ƛƴ ŘŜŎƛǎƛƻƴ ƳŀƪƛƴƎ ǇǊƻŎŜǎǎŜǎ 

ǘƘǊƻǳƎƘ ƛƳǇǊƻǾƛƴƎ ǘƘŜ ǘǊŀƴǎǇŀǊŜƴŎȅ ƻŦ ŎƻƴǾŜƴǘƛƻƴŀƭ ŀǎǎŜǎǎƳŜƴǘ ŀǇǇǊƻŀŎƘŜǎέΦ CǳǊǘƘŜǊ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ t9L Ŏŀƴ ōŜ 

ŦƻǳƴŘ ƛƴ ǘƘŜ άDƻƛƴƎ .ŜȅƻƴŘ /ƻƴǘƻǳǊǎέ19 ŀƴŘ ά9ȄǇŀƴŘƛƴƎ ²ŀȅǎ ǘƻ 5ŜǎŎǊƛōŜ !ƛǊŎǊŀŦǘ ƴƻƛǎŜέ20 discussion papers 

ǇǳōƭƛǎƘŜŘ ōȅ ǘƘŜ !ǳǎǘǊŀƭƛŀƴ DƻǾŜǊƴƳŜƴǘΩ 5ŜǇŀǊǘƳŜƴǘ ƻŦ ¢ǊŀƴǎǇƻǊǘ ϧ wŜƎƛƻƴŀƭ {ŜǊǾƛŎŜǎΦ  

 
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 ς PEI, 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 PEI metrics identified here.  

 

  

 
18 https://trid.trb.org/view/721025 
19 
https://www.infrastructure.gov.au/sites/default/files/migrated/aviation/environmental/transparent_noise/files/going_beyond_noise_contours.pdf 
20 https://www.infrastructure.gov.au/sites/default/files/migrated/aviation/environmental/transparent_noise/files/sepb_discussion_paper.pdf 

https://www.infrastructure.gov.au/sites/default/files/migrated/aviation/environmental/transparent_noise/files/going_beyond_noise_contours.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 

ŀǎǎŜǎǎƳŜƴǘ ƻŦ ƻǇǘƛƻƴǎ ŎƻƴǎƛŘŜǊǎ ƴƻǘ Ƨǳǎǘ ŀƎƎǊŜƎŀǘŜ ŎƻƴǎŜǉǳŜƴŎŜǎΣ ōǳǘ ŀƭǎƻ ǎǇŀǘƛŀƭ ŎƘŀƴƎŜ ƛƴ ƴƻƛǎŜ όҟbсрύ ŀƴŘ 

ǘƘŀǘ ǇƻǘŜƴǘƛŀƭ ŎƻƴǎŜǉǳŜƴŎŜǎ ŦƻǊ ǇŜƻǇƭŜ όҟt9L ŦƻǊ bсрύ ŀǊŜ ƛƭƭǳǎǘǊŀǘŜŘ ŦƻǊ ŜŀŎƘ ŀƛǊǎǇŀŎŜ ŎƘŀƴƎŜ ǇǊƻǇƻǎŀƭΦ 
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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 PEI 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/PEI 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 
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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 

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 LAeq,T) consistent with the guidance of UK Aviation Noise Policy. 

CAP1616 states:  

 

ά¢ƘŜ DƻǾŜǊƴƳŜƴǘΩǎ ƴƻƛǎŜ ǇƻƭƛŎȅ ƛǎ άǘƻ ƭƛƳƛǘΣ ŀƴŘΣ ǿƘŜǊŜΣ ǇƻǎǎƛōƭŜΣ ǊŜŘǳŎŜ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǇŜƻǇƭŜ ƛƴ ǘƘŜ ¦Y 

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 

ǇŜƻǇƭŜ ƛƴ ŀƴȅ ǇŀǊǘƛŎǳƭŀǊ ƴƻƛǎŜ ŎƻƴǘƻǳǊΦέ  

 

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 

ǊƻǳǘŜ ǿƘƛŎƘ ŀŦŦŜŎǘǎ ŦŜǿŜǊ ǇŜƻǇƭŜ ōǳǘ ǘƻ ŀ ƎǊŜŀǘŜǊ ŜȄǘŜƴǘΦέ  

 

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 

ŎŜƴǘǊŜƭƛƴŜǎΦ  ΨwŜŘǳŎƛƴƎ ǘƘŜ ǘƻǘŀƭ ǎƛƎƴƛŦƛŎŀƴǘ ŀŘǾŜǊǎŜ ŜŦŦŜŎǘǎέ ŎƻǳƭŘ ōŜ ŀŎƘƛŜǾŜŘ ōȅ ǇǳǊǎǳƛƴƎ ŀƴ ŀǇǇǊƻŀŎƘ ǘƘŀǘ 

concentrates aircraft over least densely populated areas, and so avoiding more densely populated areas (an 

approach that hereƛƴ ƛǎ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ΨŎƻƴŎŜƴǘǊŀǘŜ ŀƴŘ ŀǾƻƛŘΩύΦ 

 

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 άbestέ outcome being the one with the least overall impact of the options available. This 

would ƭƛƪŜƭȅ ŀǊƛǎŜ ŦǊƻƳ ŦƻƭƭƻǿƛƴƎ ŀ ΨŎƻƴŎŜƴǘǊŀǘŜ ŀƴŘ ŀǾƻƛŘΩ 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 
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noting that CAP1616 suggests that an approach that prioritises the most policy optimal outcome may not be the 

best in all situations: 

 

άwŀǘƘŜǊ ǘƘŀƴ ŀ ΨƻƴŜ ǎƛȊŜ Ŧƛǘǎ ŀƭƭΩ ŀǇǇǊƻŀŎƘ ǘƻ ǿƘŜǘƘŜǊ ǎƛƴƎƭŜ ƻǊ ƳǳƭǘƛǇƭŜ ǊƻǳǘŜǎ ŀǊŜ ōŜǘǘŜǊΣ ǎǇƻƴǎƻǊǎ Ƴǳǎǘψ 

consider the impacts of different options and decide what will work better in a given situation. These decisions 

should be informed by considering tƘŜ ŀƴǘƛŎƛǇŀǘŜŘ ƴƻƛǎŜ ƛƳǇŀŎǘǎΣ ŀƴŘ ǘƘǊƻǳƎƘ ŜƴƎŀƎŜƳŜƴǘ ǿƛǘƘ ŎƻƳƳǳƴƛǘƛŜǎΦέ  

 

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 

ǘƘŜ ƻǳǘŎƻƳŜ ǘƘŀǘ Ƙŀǎ ǘƘŜ ƳƛƴƛƳǳƳ ƻǾŜǊŀƭƭ ŜŦŦŜŎǘǎΣ ŀƎŀƛƴ ƭƛƪŜƭȅ ǿƛǘƘ ŀ ΨŎƻƴŎŜƴǘǊŀǘŜ ŀƴŘ ŀǾƻƛŘΩ ŀǇǇǊƻŀŎƘΣ ǿƛƭƭ 

generally be favoured regardless of where the changes occur. 

 

 

5.3 FED2 Study Context 

 

¢ƘŜ C95н {ǘǳŘȅ ŦƻǳƴŘ ǘƘŀǘ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ άCŀƛǊ 5ƛǎǘǊƛōǳǘƛƻƴέ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ŀƛǊǎǇŀŎŜ ŎƘŀƴƎŜ ŘƻŜǎ ƴƻǘ ŀǇǇŜŀǊ 

ǘƻ ōŜ ǊŜƭŀǘŜŘ ǘƻ ŜǉǳƛǘŀōƭŜ ŘƛǎǘǊƛōǳǘƛƻƴΣ ƻǊ ǎƘŀǊƛƴƎΣ ƻŦ ŀƛǊŎǊŀŦǘ ƻǾŜǊ ŀƴ ŀǊŜŀ ƻǊ ǇƻǇǳƭŀǘƛƻƴ ǎƻ ǘƘŀǘ άƴƻƛǎŜέ ƛǎ άŜǾŜƴƭȅ 

ǎƘŀǊŜŘέΦ wŀǘƘŜǊΣ ǘƘŜ ǇŜǊŎŜption 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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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 ς the option that represents the minimum change to routes within the constraints of 

the PBN technology from the existing structure. 

¶ Minimise population exposed ς adopting an approach that seeks to actively concentrate flight paths 

and avoid population by introducing a new route.  

¶ Sharing ς 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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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.   

 
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). 

 

 
 

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 
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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.  

 

 
 

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 ¦Y DƻǾŜǊƴƳŜƴǘΩǎ ǇǊŜŦŜǊǊŜŘ άƴǳƳōŜǊ ŀōƻǾŜ 

ƳŜǘǊƛŎέ ǿƘŜƴ ǘŀƪƛƴƎ ƛƴǘƻ ŀŎŎƻǳƴǘ ŀŘǾŜǊǎŜ ŜŦŦŜŎǘǎ (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.  

 

άCƻǊ ŎƻƳƳǳƴƛǘƛŜǎ ŦǳǊǘƘŜǊ ŀǿŀȅ ŦǊƻƳ ŀƛǊǇƻǊǘǎ ǘƘŀǘ ǿƛƭƭ ƴƻǘ ōŜ ŀŦŦŜŎǘŜŘ ōȅ ƴƻƛǎŜ ŀōƻǾŜ ǘƘŜ 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: 

bср ŦƻǊ ŘŀȅǘƛƳŜ ƴƻƛǎŜ ŀƴŘ bсл ŦƻǊ ƴƛƎƘǘǘƛƳŜ ƴƻƛǎŜέ 

  
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 
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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.  

 

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 ς 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. 
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Figure 5.7 Characterising N65 Change 

 

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

identify outliers or oddities in the allocation of these categories.  

 

STEP 4: Spatial 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.  

 

 
 

Figure 5.8 Spatial presentation of N65 change categories 
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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 ς 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.     

 

 
 

Figure 5.9 Spatial presentation of N65 change categories at postcode points 

 

 

Step 6: Understanding aggregate change consequences of airspace proposals 

Summing the population for each noise change category and then presenting as a column chart to illustrate 

relative population in each change category provides greater understanding of the distribution of the 

consequences of proposals for the population as a whole. Figure 5.10 illustrates a way in which this could be 

presented.  
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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 ƘƛƎƘƭƛƎƘǘŜŘ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ άtŜǊǎƻƴ-9ǾŜƴǘǎέ ǎǳƎƎŜǎǘƛƴƎ ƳŜǊƛǘ ƛƴ ǘƘŜ 

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

population to quantify noise load, change and distribution.  
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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 PEI 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.  

 

 
 

 

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 ς the PEI 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 PEIs). Figure 5.11 shows the difference in PEI by comparing total PEI of 

baseline with the Option being considered.  

 

TOTAL PEI 
= 8,200 (person-events) 
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Figure 5.11 Total PEI 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 PEI for the Option.  

 

 
 

Figure 5.12 Understanding the distribution of change 

 Categories based on Option Total PEI 
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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 

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 

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

 

 
 

Figure 5.13 Understanding the distribution of change categories  

based on PEI difference between baseline and option 

 

These three PEI features help explain the aggregate, distributional consequences of changes from design 

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

concentration or sharing regimes ς providing the basis for transparent and comprehensive engagement with 

populations potentially affected by ACPs.  

 

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).  

 

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 

thereby informs relative risk of distributional fairness.  
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STEP 8: Aligning Quantitative Features of N65 and PEI with the Hierarchy of Relative Risk    

The attributes of the hierarchy of risk presented in Figure 5.2 have been interpreted into dimensions using N65 

and PEI change.  Based on the fairness outcome being to minimise the change in the distribution of noise (as 

establish through FGs with communities around Gatwick Airport), the following characteristics have been 

identified:  

¶ wƛǎƪ ƛǎ ƳƛƴƛƳƛǎŜŘ ōȅ ƳŀȄƛƳƛǎƛƴƎ άt9L ƴƻ ŎƘŀƴƎŜέ 

¶ Risk increases with increases in overall PEI; the risk reduces with greater PEI 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). 

¶ There is an increased risk with increasing PEI+ 

¶ Increased risk with increasing population of N65+  

¶ Increased risk with increasing PEInew 

 

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

change features:  

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

¶ 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).  

¶ Minimise PEI+ (representing that in the context of changing distribution that it is less unfair to increase 

noise for those already exposed ς 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) 

¶ 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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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 ς 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 ς 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 PEI and PEI difference (steps 3, 6 and 7). Using both PEI measures overcomes the 

limitation of each one. As άhǳǘŎƻƳŜέ t9L ǿƘƛŎƘ ǳƴŘŜǊ ƛƭƭǳǎǘǊŀǘŜǎ ǘƘŜ ŜȄǘŜƴǘ ƻŦ ǊŜŘǳŎǘƛƻƴ ƛƴ bсрΤ ǿƘŜǊŜŀǎ άt9L 

ŘƛŦŦŜǊŜƴŎŜέΣ ǿƘƛŎƘ ƘƛƎƘƭƛƎƘǘǎ ǘƘŜ ŜȄǘŜƴǘ ƻŦ ǊŜŘǳŎǘƛƻƴ ƛƴ t9L ƛƴ ŀǊŜŀǎ ŜȄǇŜǊƛŜƴŎƛƴƎ ǊŜŘǳŎŜŘ bср ŜǾŜƴǘǎΣ ǳƴŘŜǊ-

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 
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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 PEI for each N65 category. 

 

 

 
 

Figure 5.15a Analysis of N65 Features ς Population by N65 change category in the Option 
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Figure 5.15b Analysis of PEI Features ς  

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:  

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

compared that experiencing decreases in N65 events (i.e. populations above and below the line 

respectively in Figure 5.15a). Representing a lower overall PEI 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). 

¶ 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 
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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).  

¶ On the other hand , maintaining traffic on the existing route (North Loop) within the confines of what is 

possible using PBN, results in a only a marginal reduction in overall PEI, but communities experience 

much reduced relative change compared to baseline, reflected in the large populations (Figure 5.15a) 

and PEI 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 PEI 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 

ǿƻǳƭŘ ōŜ ŎƻƴǎƛŘŜǊŜŘ άǳƴŦŀƛǊέ όмύΤ ǘhe 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. 

 
 

 

Figure 5.16: Contextualising risk of social unacceptability to inform decision-making 
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Part 1 ς Assessment of likelihood of being considered unfair.  

CƛƎǳǊŜ рΦмт ōŜƭƻǿ ƛƭƭǳǎǘǊŀǘŜǎ ŀ ǇǊƻǇƻǎŜŘ ǇǊŜǎŜƴǘŀǘƛƻƴ ƻŦ ǊŜǎǳƭǘǎ ŎƻƳǇŀǊƛƴƎ ǘƘŜ ƻǇǘƛƻƴǎ ǿƛǘƘ ǘƘŜ άǳƴŦŀƛǊέ ŎǊƛǘŜǊƛŀΦ 

In all cases none of the criteria are failed. It is considered that there is no need to present the detail, but to 

present pass/fail outcomes or some form of relative indication. Thus, in the population >LOAEL row it can be 

ǎŜŜƴ ǘƘŀǘ ǘƘŜǊŜ ƛǎ ŀ ōƛƎƎŜǊ άǊŜŘǳŎǘƛƻƴέ ǿƛǘƘ ǘƘŜ {ƻǳǘƘ [ƻƻǇ ǘƘŀƴ ǘƘŜ {Ǉƭƛǘ bƻǊǘƘ-South Loop indicated by larger 

font size.   

 

 
 

Figure 5.17 Assessment of Likelihood of being considered άUnfairέ 
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Part 2 ς 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 

PEI 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 implȅ ŀƴ ŀōǎƻƭǳǘŜ ƭŜǾŜƭ ƻŦ ǊƛǎƪΣ ƛΦŜΦ ǘƘŜ άōŜǎǘέ ǇŜǊŦƻǊƳƛƴƎ ƻǇǘƛƻƴ ŘƻŜǎ ƴƻǘ ƳŜŀƴ ǘƘŜǊŜ ƛǎ 

no risk ς 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. 

  
 

Figure 5.18 Assessment of Relative Risk 
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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 

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. 

 

 
 

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

unacceptability of airspace changes.  

 

5.5 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-ƎǊƻǳǇ ƻŦ ǘƘŜ /!!Ωǎ !a{ CǳƴŘ .ƻŀǊŘ ŀǘ ǘƘŜ ŜƴŘ ƻŦ нлно ŀƴŘ 

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 

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 PEI 

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 

ŎƻƴŎŜƴǘǊŀǘŜǎ ǘǊŀŦŦƛŎ ŀƴŘ ǘƘǳǎ ƛƴŎǊŜŀǎŜǎ ŀƛǊǎǇŀŎŜ ŎŀǇŀŎƛǘȅ ǘƘŜǊŜōȅ ΨǳƴƭƻŎƪƛƴƎΩ ƎǊƻǿǘƘΣ ƛƳǇǊƻǾƛƴƎ ǎŀŦŜǘȅ ŀƴŘ 

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 

ƻŦ άŦŀƛǊ ŀƴŘ ŜǉǳƛǘŀōƭŜ distribution όC95ύέ ƻŦ ǘǊŀŦŦƛŎ ŀǎ ŀ ǇǊƛƻǊƛǘȅΣ ǊŀǘƘŜǊ ǘƘan a concentration of aircraft over 

certain areas. While this high-ƭŜǾŜƭ C95 ƻōƧŜŎǘƛǾŜ Ƙŀǎ ōŜŜƴ ǎƻǳƎƘǘ ōȅ ŎƻƳƳǳƴƛǘƛŜǎ ǇŀǊǘƛŎƛǇŀǘƛƴƎ ƛƴ DŀǘǿƛŎƪΩǎ 

Noise Management Board since 2016, no adequate description of how to design and deliver a FED environment 

exists in government policy or legislation.  

 

¢ƘŜ ǇǊŜǎŜƴǘ άC95нέ ǇǊƻƧŜŎǘ sought to address this gap by building ƻƴ ǘƘŜ ƻǳǘŎƻƳŜǎ ƻŦ ǘƘŜ άC95мέ ǇǊƻƧŜŎǘ ŀƴŘ 

had the following key aim:  

 

ά¢ƻ ǳƴŘŜǊǎǘŀƴŘ Ƙƻǿ ŀƛǊǎǇŀŎŜ ŘŜǎƛƎƴ ƻǇǘƛƻƴǎ ƛƴŦƭǳŜƴŎŜ ǘƘƻǎŜ ŦŜŀǘǳǊŜǎ ǘƘŀǘ ƛƳǇŀŎǘ ǇŜǊŎŜǇǘƛƻƴ ƻŦ ŦŀƛǊƴŜǎǎ ŀƴŘ 

Ŝǉǳƛǘȅ ǘƻ ƛƴŦƻǊƳ ƳƻǊŜ ǎƻŎƛŀƭƭȅ ŀŎŎŜǇǘŀōƭŜ ŀƛǊǎǇŀŎŜ ƳƻŘŜǊƴƛǎŀǘƛƻƴέΦ  

 

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 policy21 ǘŀƪŜǎ ŀ ǿƛŘŜǊ ǾƛŜǿ ǎǘŀǘƛƴƎ ǘƘŀǘ άΦΦΦǘƘŜ ƛƳǇŀŎǘ ƻŦ ŀǾƛŀǘƛƻƴ 

 
21 https://www.gov.uk/government/publications/aviation-noise-policy-statement/ 
 

https://www.gov.uk/government/publications/aviation-noise-policy-statement/
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ƴƻƛǎŜ Ƴǳǎǘ ōŜ ƳƛǘƛƎŀǘŜŘ ŀǎ ƳǳŎƘ ŀǎ ƛǎ ǇǊŀŎǘƛŎŀōƭŜ ŀƴŘ ǊŜŀƭƛǎǘƛŎ ǘƻ Řƻ ǎƻΦΦΦέ ŀƴŘ ǘƘŀǘ ǘŀŎƪƭƛƴƎ ƭƻŎŀƭƛǎŜŘ ƛƳǇŀŎǘǎ ƻŦ 

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 Department for Transport issued Air Navigation Guidance (CAA, 2017) to the UK Civil Aviation Authority (UK 

CAA ς the body responsible for overseeing airspace changes in the UK), which acknowledged the potential 

negative environmental impact of airspace ŎƘŀƴƎŜǎ ŀƴŘ ƘƛƎƘƭƛƎƘǘŜŘ ƻōƧŜŎǘƛǾŜǎ ǎǳǇǇƻǊǘƛƴƎ Ψŀ ǎǘǊƻƴƎ ŀƴŘ 

ǎǳǎǘŀƛƴŀōƭŜ ŀǾƛŀǘƛƻƴ ǎŜŎǘƻǊΩ όǇΦуύΦ ¢ƘŜǎŜ ŀǊŜ ǘƻΥ  

¶ 'Limit and, where possible, reduce the number of people in the UK significantly affected by adverse 

impacts from aircraft noise. 

¶ 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 

ǿƛǘƘ ƛǘǎ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ƻōƭƛƎŀǘƛƻƴǎ ƻƴ ŀƛǊ ǉǳŀƭƛǘȅΦΩ 

  

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: 

 

ά¢ƘŜ DƻǾŜǊƴƳŜƴǘΩǎ ƴƻƛǎŜ ǇƻƭƛŎȅ ƛǎ άǘƻ ƭƛƳƛǘΣ ŀƴŘΣ ǿƘŜǊŜ 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 contourΦέ 

 

άTo 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 extentΦέ 
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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, 

ǊŜǎǳƭǘ ƛƴ ŎƻƴŎŜƴǘǊŀǘƛƴƎ ƴƻƛǎŜ ƛƴ ŀǊŜŀǎ ǳƴŘŜǊ ǊƻǳǘŜ ŎŜƴǘǊŜƭƛƴŜǎΦ  ΨwŜŘǳŎƛƴƎ ǘƘŜ ǘƻǘŀƭ ǎƛƎƴƛŦƛŎŀƴǘ ŀŘǾŜǊǎŜ ŜŦŦŜŎǘǎέ 

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).  

 

It is clearly a sensible intent to reduce the overall health consequences of aircraft operations for local people and 

ǎƻ ǘƘŜ άŎƻƴŎŜƴǘǊŀǘŜ ŀƴŘ ŀǾƻƛŘέ ŀǇǇǊƻŀŎƘ ƛǎ ǳƴŘŜǊǎǘŀƴŘŀōƭŜΦ IƻǿŜǾŜǊΣ ǘƘƛǎ ŀǇǇǊƻŀŎƘ ƭŀŎƪǎ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƻŦ ǘƘŜ 

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: 

 

άwŀǘƘŜǊ ǘƘŀƴ ŀ ΨƻƴŜ ǎƛȊŜ Ŧƛǘǎ ŀƭƭΩ ŀǇǇǊƻŀŎƘ ǘƻ ǿƘŜǘƘŜǊ ǎƛƴƎƭŜ ƻǊ ƳǳƭǘƛǇƭŜ ǊƻǳǘŜǎ ŀǊŜ ōŜǘǘŜǊΣ ǎǇƻƴǎƻǊǎ Ƴǳǎǘ 

consider the impacts of different options and decide what will work better in a given situation. These decisions 

ǎƘƻǳƭŘ ōŜ ƛƴŦƻǊƳŜŘ ōȅ ŎƻƴǎƛŘŜǊƛƴƎ ǘƘŜ ŀƴǘƛŎƛǇŀǘŜŘ ƴƻƛǎŜ ƛƳǇŀŎǘǎΣ ŀƴŘ ǘƘǊƻǳƎƘ ŜƴƎŀƎŜƳŜƴǘ ǿƛǘƘ ŎƻƳƳǳƴƛǘƛŜǎΦέ 

 

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. 
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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 

άŘƛǎǘǊƛōǳǘƛƻƴŀƭ ŦŀƛǊƴŜǎǎέύ ŀǎ ǿell as aspects of informational (e.g. use of particular metrics) and procedural (e.g. 

approach to consultation) fairness.  

 

/ǊƛǘƛŎŀƭ ǘƻ ǘƘŜ ǎǳŎŎŜǎǎ ƻŦ ǘƘŜ ŦƻŎǳǎ ƎǊƻǳǇǎ ƛƴ ǊŜǾŜŀƭƛƴƎ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ǳƴŘŜǊƭȅƛƴƎ ƳƻǘƛǾŀǘƛƻƴǎ ŀƴŘ ŎƻƴŎŜǊƴǎ ǿŀǎ 

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 

¢ƘŜ C95н {ǘǳŘȅ ŦƻǳƴŘ ǘƘŀǘ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ άCŀƛǊ 5ƛǎǘǊƛōǳǘƛƻƴέ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ŀƛǊǎǇŀŎŜ ŎƘŀƴƎŜ ŘƻŜǎ ƴƻǘ ŀǇǇŜŀǊ 

ǘƻ ōŜ ǊŜƭŀǘŜŘ ǘƻ ŜǉǳƛǘŀōƭŜ ŘƛǎǘǊƛōǳǘƛƻƴΣ ƻǊ ǎƘŀǊƛƴƎΣ ƻŦ ŀƛǊŎǊŀŦǘ ƻǾŜǊ ŀƴ ŀǊŜŀ ƻǊ ǇƻǇǳƭŀǘƛƻƴ ǎƻ ǘƘŀǘ άƴƻƛǎŜέ ƛǎ άŜǾŜƴƭȅ 

ǎƘŀǊŜŘέΦ wŀǘƘŜǊΣ ǘƘŜ ǇŜǊŎŜption 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 
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perceived benefits from sharing become outweighed by concerns over sharing is unclear and might only be 

revealed when specific ACPs are discussed with communities.  

 

Whilst the tipping point between the benefits of limited sharing and the risks of wider spreading of the noise 

burden is unclear, communities were consistent in their belief that any discussions about the merits, or 

otherwise, of noise sharing, included reference to the numbers of aircraft movements being shared. There was 

widespread appreciation that the benefits of sharing could be eroded over time if absolute numbers of aircraft 

continue to grow rapidly.   

 

It should be noted that this preference for minimal change in the spatial distribution of 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 
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Hauptvogel et al (2021), in reaching a socially acceptable airspace redesign was expressed consistently across 

the focus groups.   

  

From an informational fairness perspective, the utility of noise 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.   

  

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).  

 

 

6.2 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.  

 

¶ Step 1 ς (Figure 5.4) illustrates the geography of existing and proposed routes.  

¶ Step 2 ς 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).  
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Steps 3-7 combine these noise event distributional changes with population data to quantify and present the 

ƻǾŜǊŀƭƭ άŜȄǘŜƴǘ ŀƴŘ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ŎƘŀƴƎŜέ ǘƻ ǘƘŜ ƴƻƛǎŜ ŜƴǾƛǊƻƴƳŜƴǘ ŦƻǊ ŘƛŦŦŜǊŜƴǘ ŎƻƳƳǳƴƛǘƛŜǎ ŀŦŦŜŎǘŜŘ ōȅ 

modifications to routes.  

 

¶ Step 3 ς 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 ς N65new, N65+, No Change, N65- and 

N65rem) 

¶ 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) 

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

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

¶ 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 ς Total PEI for the categories PEInew, PEI+, PEInc, PEI- and PEIout) 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. 

¶ Step 8 όCƛƎǳǊŜ рΦмпύ ǘŀƪŜǎ ǘƘŜǎŜ άŜȄǘŜƴǘ ƻŦ ŎƘŀƴƎŜέ ǉǳŀƴǘƛǘƛŜǎ ŀƴŘ ǊŜƭŀǘŜǎ ǘƘŜƳ ǘƻ ǘƘŜ IƛŜǊŀǊŎƘȅ ƻŦ 

Relative Risk (of socially unacceptable outcomes) and  

¶ 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 

ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ΨǳƴŦŀƛǊΩ ƻǳǘŎƻƳŜǎ (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: 
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¶ Preference for minimal change ς 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. 

¶ Use of N65 metric - whilst there is precedent for the exemplar use of the N65 metric (it is the preferred 

άƴǳƳōŜǊ-ŀōƻǾŜέ ƳŜǘǊƛŎ ƛƴ !ƛǊ bŀǾƛƎŀǘƛƻƴ DǳƛŘŀƴŎŜΣ ǘƘŜƴ ǘǊŀƴǎǇƻǎŜŘ ŀŎǊƻǎǎ ǘƻ /!tмсмсύ 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. 

¶ N65 bands and change categories ς 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. 
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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 

ŀǊŜ ƴƻǘ ƛƴǘŜƴŘŜŘ ŀǎ ŀ άŎƘŀƭƭŜƴƎŜ ǘƻ ǇƻƭƛŎȅέ ŀƴŘ ƴƻǊ Řƻ ǿŜ ŎƻƴǎƛŘŜǊ ǘƘŜǊŜ ǘƻ ōŜ ƛƳǇƭƛŎŀǘƛƻƴǎ ŦƻǊ ŜȄƛǎǘƛƴƎ ǇƻƭƛŎȅΦ 

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.  

 

6.3 Recommendations ς 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).  
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Figure 6.1 Overview of the CAP1616 airspace change process22 

 

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: 

 
22 CAA (2023) CAP1616, p.23 https://publicapps.caa.co.uk/docs/33/CAP1616FUT%20Airspace%20Change%20Process%20(v5).pdf  

https://publicapps.caa.co.uk/docs/33/CAP1616FUT%20Airspace%20Change%20Process%20(v5).pdf
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¶ 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).   

¶ 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.  

¶ 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.  

¶ 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.  

¶ 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.  

¶ 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: 

¶ 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. 

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

¶ Encouraging the adoption of this approach at other airports. 

 

2. Dissemination of and feedback from the findings through; 

¶ Preparation of a layperson summary and slidedeck. 

¶ Presentation at relevant committees, groups and conferences ς UK and internationally. 

¶ Academic publications. 
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3. Further ground-breaking research through: 

¶ Publishing Q approach and findings. 

¶ Exploring the use of Q analysis to frame community engagement and overarching objectives. 

¶ Development of GIS led tool for PEI information. 
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7 ANNEXES 

ANNEX 1: EXPERT REVIEW GROUP  
ANNEX 2: STAKEHOLDER FOCUS GROUPS  
ANNEX 3: COMMUNITY FUNDAMENTALS WORKSHOPS  
ANNEX 4: FOCUS GROUPS  
ANNEX 5: Q STUDY  
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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. 

 

Name Organisation  

Ian 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: 

 

ά¢ƻ ǇǊƻǾƛŘŜ ƛƴŘŜǇŜƴŘŜƴǘ ŀǎǎǳǊŀƴŎŜ ƻŦ ǘƘŜ ǎŎƛŜƴǘƛŦƛŎ ǊƻōǳǎǘƴŜǎǎ ƻŦ ǘƘŜ research project, and expert advice to the 

Research Team and Gatwick Airport Ltd on the ƳŜǘƘƻŘƻƭƻƎȅ ŀƴŘ ǊŜǎŜŀǊŎƘ ƻǳǘŎƻƳŜǎέΦ  

 

The ERG members were asked to: 

¶ provide feedback and recommendations on the research aims and proposed methodology. 

¶ provide feedback and recommendations on progress.  

¶ provide a short statement on the research and its outcomes in the final report. 

 

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

statements provided with this report. 
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The key questions addressed at the first meeting are given below. 

 
The feedback from the first meeting is summarised below. 

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

Questions for ERG to consider today

Å What do you think about the aims and objectives? 

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

Å What are the strengths in the approach we are taking?

Å What suggestions do you have for any refinements?

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

Å How might we gain effective Ψbuy-inΩ from key stakeholders for the research journey?

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

NEED FOR 
BROAD VIEWS

Taking a  wider part of 

the reg ion into  
ac c ou nt seems 

reasonab le as it seems 

tha t c omplaints a re 

no t restric ted  to highly 

exposed  a rea s. 

It is important you 

inc lude peop le who 

are af fec ted  or might 

be  a ffec ted  by  
ai rc raf t up  to at  least 

7,000ft

But one barrier to 

suc c ess might  be 
fa iling to engage a  

broad enough range 

of  views (i.e. not  just 

industry and noise 

af fec ted  
co mmunities). There 

are man y ot her 

pe ople with a  po sitive 

or negat ive stake  in 

av iat ionõs ac tivities 
an d  their views shou ld  

be  reflec ted .

BEWARE 
DISTRUST

At  the c ore of the 

ac c ep tan c e of  the 
results of the research 

by  a ll pa rties will be  a  

be lief tha t the researc h 

group are trusted  and 

impartia l.

I think the b iggest initia l 

ba rrier w ill be  d istrust of 

the a irport. The equity 
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One key area for which feedback was sought focussed around the approach to the Focus Groups and, in 

particular, the following was addressed: 

 

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.  

  

Recap Highlights and 
Outcomes

Aims

Key steps

ERG

SRG

Workshops

Disc ussions

Emerging  Views

Q-Sta tements

Conte nt

Next

FG Approac h

Rec ruitm ent

Ma teria ls

Reporting

Recruitment

Distribut ion within NPR

New versus al read y overflown

NAFS

Tipping points

Vectoring

What we will 
exp lore

Examples to be 

de veloped for 

me eting using noise 

an d operat ional  

me trics

Test Material

Further development 

of  role of  key features 

an d how to wo rk 

towards a dec ision 

framework approach.

Ob jec tives

Planning  for

FGs

Any recommendations?

Criteria and ma p to be 

discussed du ring 

me eting.
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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: 

 

έ¢ƻ Ǝŀƛƴ ŦŜŜŘōŀŎƪ ŦǊƻƳ ŘƛŦŦŜǊŜƴǘ ƪŜȅ ǎǘŀƪŜƘƻƭŘŜǊǎ ƻƴ ǘƘŜ ŦŜŀǘǳǊŜǎΣ ŎƻƴŎŜǇǘǎ ŀƴŘ ōŀǊǊƛŜǊǎ ǘƻ ŜŦŦŜŎǘƛǾŜƭȅ 

ƳƛǘƛƎŀǘƛƴƎ ǎƻŎƛŀƭ ǳƴŀŎŎŜǇǘŀōƛƭƛǘȅ ƻŦ ŀƛǊŎǊŀŦǘ ƴƻƛǎŜέΦ  

 

It was expected that the outputs would help to:  

¶ Design realistic and workable concepts for testing in the focus groups. 

¶ 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),  

¶ ¦ƴŘŜǊǎǘŀƴŘ Ƙƻǿ ǘƻ Ǝŀƛƴ ŜŦŦŜŎǘƛǾŜ Ψōǳȅ-ƛƴΩ ŦǊƻƳ ƪŜȅ ǎǘŀƪŜƘƻƭŘŜǊǎ ŦƻǊ ǘƘŜ ǊŜǎŜŀǊŎƘ ƧƻǳǊƴŜȅΦ 

 

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

. 

Name  Organisation  

John Stewart UECNA  

Ian Greene Department for Transport  

Rick Norman Heathrow Airport Ltd 

Mikko Viinikainen 
Sustainability & Environment Finavia 

Corporation 
Table A2.1: Attendee s at SFG1 

 
 

Name  Organisation  

Spencer Norton British Airways  

Martin Doherty Dublin Airport  

Ben Fenech UK Health Security Agency (UKHSA) 

Ed Weston ERCD, Civil Aviation Authority 

Table A2.2: Attendee s at SFG2  

 

The 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 

fo r the wo rk bu t it 
should  no t repeat 

previous wo rk, but

should  lea rn f rom the ir 

ou tc om es.

It should not be 

focussed around PBN 

bu t abo ut a irspa c e 

de sign using PBN as a  

ôtoolõ.

A tool is needed for 

de c ision mak ing with 

cl ea r guid ing princi p les 

set out based around 
cl ea r ou tcom es.

Letõs not be c onstra ined  

by  c onventiona l 

th inking and researc h 
me thods.

Educa tion a round  

ai rspac e mo dernisa tion

an d PBN is essential  ð
ex pla ining the art of the 

po ssible?

SUCCESS?

What a re we going 

af ter? What  are the 
gu id ing p rinc ip les here  

- ne ed  to agree 

be fore sta rting out.

A list tha t is ranked  
ordered  by 

pa rtic ipa nts? (cf the 

ai rspac e design 

pr inc iples) ða 

Framework approach?

To work a longside 

ôrespiteõ definitions, 

research outc omes.

Understan d ing an d  

co nfirmation wha t the 

pu bl ic  deem as key 

fea tures to fa ir and  

eq uitab le,  and  
be nefits to a ll pa rties.

If most voc a l groups 

ca n agree tha t this 

wo rk is useful.

To fac ilita te dec ision 

ma king and enhanc e 

the c onversa tio n.

FEATURES OF SOCIAL UNACCEPTBILITY

NAFs a re key and  should  inc lude suc h fac tors suc h as hea lth, jobs, c onnec tivity et c

Clima te c hange issues a re very imp ortant, as is an understand ing of an y related 

con flict ing princi p les.

Balanc e of benefits and ôharmõ but to c onside r whether any weightings a re required 

e.g. to wards d isadvanta ged  peop le.

Co nsider c oncepts of soc ia l inequalities, soc ia l injustic e, interventions tha t re late  to  

these, and how to  ba lanc e to  address equa lity.

Look a t many impac ts above noise suc h as educ a tion, green spac es etc .

On e option is to look a t ôa ll roundõ, but those ôneed ing persuasionõ p robab ly are mo st 

impac te d  by noise so the wider benefits beyond  noise should be used  to  ôframeõ it a ll.

Soc ia l unac c ep tab ility is we ighted  by some through NAF suc h as purpose of flight, 
pe rc ept ion of whether it is be nefitting ec onomy, fa irness to c ommunity versus industry, 

tim ing of flight.

Newly overflown.

Fina nc ia l information w ould  be good  with some cos t benefit analysis.

Requirement for long term versus short term ind ic a tors, time of day, c erta inty about 

wh ere and  wh en.

How  to deal  w ith NIMBYism ðmo ve noise away from me  so how does this ever 

suc c eed?

Equity and  equa lity a re d iffe rent. Equa lity is trea ting everyone the same (b ut not same 

ou tc om e). Equity is ab ou t working tow ards the sam e ou tc om es.

SRG Sum mary Me ssages

NEEDS

There is a  general need 

fo r the wo rk bu t it 
should  no t repeat 

previous wo rk, but

should  lea rn f rom the ir 

ou tc om es.

It should not be 

focussed around PBN 

bu t abo ut a irspa c e 

de sign using PBN as a  

ôtoolõ.

A tool is needed for 

de c ision mak ing with 

cl ea r guid ing princi p les 

set out based around 
cl ea r ou tcom es.

Letõs not be c onstra ined  

by  c onventiona l 

th inking and researc h 
me thods.

Educa tion a round  

ai rspac e mo dernisa tion

an d PBN is essential  ð
ex pla ining the art of the 

po ssible?

SUCCESS?

What a re we going 

af ter? What  are the 
gu id ing p rinc ip les here  

- ne ed  to agree 

be fore sta rting out.

A list tha t is ranked  
ordered  by 

pa rtic ipa nts? (cf the 

ai rspac e design 

pr inc iples) ða 

Framework approach?

To work a longside 

ôrespiteõ definitions, 

research outc omes.

Understan d ing an d  

co nfirmation wha t the 

pu bl ic  deem as key 

fea tures to fa ir and  

eq uitab le,  and  
be nefits to a ll pa rties.

If most voc a l groups 

ca n agree tha t this 

wo rk is useful.

To fac ilita te dec ision 

ma king and enhanc e 

the c onversa tio n.

FEATURES OF SOCIAL UNACCEPTBILITY

NAFs a re key and  should  inc lude suc h fac tors suc h as hea lth, jobs, c onnec tivity et c

Clima te c hange issues a re very imp ortant, as is an understand ing of an y related 

con flict ing princi p les.

Balanc e of benefits and ôharmõ but to c onside r whether any weightings a re required 

e.g. to wards d isadvanta ged  peop le.

Co nsider c oncepts of soc ia l inequalities, soc ia l injustic e, interventions tha t re late  to  

these, and how to  ba lanc e to  address equa lity.

Look a t many impac ts above noise suc h as educ a tion, green spac es etc .

On e option is to look a t ôa ll roundõ, but those ôneed ing persuasionõ p robab ly are mo st 

impac te d  by noise so the wider benefits beyond  noise should be used  to  ôframeõ it a ll.

Soc ia l unac c ep tab ility is we ighted  by some through NAF suc h as purpose of flight, 
pe rc ept ion of whether it is be nefitting ec onomy, fa irness to c ommunity versus industry, 

tim ing of flight.

Newly overflown.

Fina nc ia l information w ould  be good  with some cos t benefit analysis.

Requirement for long term versus short term ind ic a tors, time of day, c erta inty about 

wh ere and  wh en.

How  to deal  w ith NIMBYism ðmo ve noise away from me  so how does this ever 

suc c eed?

Equity and  equa lity a re d iffe rent. Equa lity is trea ting everyone the same (b ut not same 

ou tc om e). Equity is ab ou t working tow ards the sam e ou tc om es.

SRG Sum mary Me ssages

BARRIERS TO 
SUCCESS

Mindful of regulatory 

con tex t, avia tion  
ca pabilities, and  ne ed  

fo r effe ct ive two-wa y 

co mmunica tion and  

en gagem en t, rea c hing 

al l pot ential ly af fec ted  
an d not  those who 

shout loudest. 

Guidanc e on how to 

de a l with WHO low 
gu ideline levels (or 

ta rgets?) ðrea l life 
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the levels c ould mean.

Need to engage a ll 

co mmunities includ ing 

newly overflown.

METRICS TO 
CONSIDER

Ma ny, ac oustic  and 
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ca nd idate op tions to 

co nsider moving 
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might be required .
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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 Ψliving ŀǊƻǳƴŘ ƘŜǊŜΩΣ 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 

ά¢ƻ obtain feedback on materials to be used in later focus groups and to gain insights into the views and beliefs 

of participantsέΣ 

 

ά¢ƻ ŜȄǇƭƻǊŜ ŎƻǊŜ ǇŜǊŎŜǇǘƛƻƴǎ ŀƴŘ ŀǘǘƛǘǳŘŜǎ ǘƻǿŀǊŘǎ ŜȄƛǎǘƛƴƎ ŀƴŘ ǇƻǘŜƴǘƛŀƭ ŦǳǘǳǊŜ ƳŀƴŀƎŜŘ ŀƛǊǎǇŀŎŜ ƻǇŜǊŀǘƛƻƴǎ 

to inform the development of focus group materials intended to identify attributes of social unacceptability, 

ŦŀƛǊƴŜǎǎΣ ŀƴŘ Ŝǉǳƛǘȅέ. 

 

It was expected that the outputs would help to:  

 

Å Understand what drives core perceptions of existing overflight distributions and their associated 

impacts. 

Å Understand key features driving perceptions of social unacceptability, fairness and equity of distribution 

of aircraft operations. 

Å To identify what drives effective and supportive management actions. 

Å To explore what drives ideal management solutions. 

Å Design realistic and workable concepts for testing in the focus groups. 

Å ¦ƴŘŜǊǎǘŀƴŘ Ƙƻǿ ǘƻ Ǝŀƛƴ ŜŦŦŜŎǘƛǾŜ Ψōǳȅ-ƛƴΩ ŦǊƻƳ ŎƻƳƳǳƴƛǘȅ ǎǘŀƪŜƘƻƭŘŜǊǎ ŦƻǊ ǘƘŜ ǊŜǎŜŀǊŎƘ ƧƻǳǊƴŜȅ 

 

  



 

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 99 of 145 

A3.3 THE WORKSHOPS 

Four workshops were held at the Hilton Hotel from 16th February to 1st 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. 

 

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. 

 

  

Rec ruitment Areas
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A3.4 AGENDA AND CONDUCT 

 

 

  

 

 

  

Agenda

TimingsItemItem

10 minsIntroductions, housekeeping & The research project1

20 minsLiving around here2

10 minsEvolution of Aircraft Navigation3

50 minsDiscussion of concept airport examples4
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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 ς SOME EXAMPLES DISCUSSED 23 

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. 

  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 
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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Replication
CAP 1378 approaches the concept of avoiding populations below 4,000ft 
as follows:

ñA new PBN route which avoids dense population below 4,000ft would 
replace the original route. After passing 4,000ft, any new route would go 
back towards the intended direction, ignoring populations which are 
overflown above 4,000ft. 

In order to avoid the dense population below 4,000ft, the departing aircraft 
needs to fly straight ahead for longer, possibly outside the current NPR 
swathe (typically 3km wide). This adds on some distance and could affect 
runway throughput. It will now fly over new areasé..

Noise is the priority below 4,000ft, therefore avoiding populations should 
be considered as an option for any SID proposal below 4,000ft which goes 
beyond replication.ò 

Minimising 
overflight

Dispersion

Airspace 
Concepts -
Departures
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Minimising 
overflight

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

ñThis 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 routesé.. 

A random allocation of such routes will be extremely challenging for 
current airport and ATC systems to cater for, adding complexity and flight 
planning issues for airlines. The number of procedures required in the 
aircraft and ATC database is now increasingé..

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.ò

Dispersion

Airspace 
Concepts -
Departures
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Negative response to airspace modernisation in the US.

In the US, airspace modernisation followed a 
ΨreplicationΩ 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?

Before

After
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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.  

 

¢ƘŜ ƛƳƳŜŘƛŀǘŜƭȅ ŜƴǎǳƛƴƎ ŘƛǎŎǳǎǎƛƻƴ ŎŜƴǘǊŜŘ ƻƴ ǾƛŜǿǎ ŀōƻǳǘ ƭƛǾƛƴƎ ΨŀǊƻǳƴŘ ƘŜǊŜΩϝΦ aŀƴȅ ŀǘǘŜƴŘŜŜǎ ōŜƎŀƴ ōȅ 

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 

όǿŀǎƴΩǘ ƳŜŀǎǳǊŜŘύΣ ǳƴƪƴƻǿƴ ŜŦŦŜŎǘǎ ŀƴŘ ŀƴ ƛƴŘƛŎŀǘƛƻƴ ǘƘŀǘ ǘƘŜǊŜ ƘŀŘ ōŜŜƴ Ƴŀǎǎ ƘƻǳǎƛƴƎ ŘŜǾŜƭƻǇƳŜƴǘ ƻƴ ŀƴȅ 

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 paǎǎŜƴƎŜǊ ƴǳƳōŜǊǎΦ ²ƘŜƴ ŀǎƪŜŘ ǘƻ ǎǇŜŎƛŦƛŎŀƭƭȅ ǊŜŦƭŜŎǘ ƻƴ DŀǘǿƛŎƪΩǎ ƛƳǇŀŎǘΣ ŀ ǊŀƴƎŜ ƻŦ ŎƻƳƳŜƴǘǎ 

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 rollercoaǎǘŜǊ ŜŦŦŜŎǘ ǘƻ ǘƘŜ ŀǊŜŀ ǿƘƛŎƘ ƛǎƴΩǘ ƘŜŀƭǘƘȅ ς 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 

ǇǊƛƻǊƛǘȅΤ ŎŀǊŜǎ ǘƻƻ ƳǳŎƘ ŀōƻǳǘ ǇǊƻŦƛǘǎΤ ǎƘŀǊŜƘƻƭŘŜǊǎ ŘƻƴΩǘ ŎŀǊŜ ŀōƻǳǘ ǘƘŜ ŎƻƳƳǳƴƛǘȅΤ /!! ǎƘƻǳƭŘ ōŜ ƭƻƻƪƛƴƎ 

ŀŦǘŜǊ ǘƘŜ ŎƻƳƳǳƴƛǘȅ ōǳǘ ŘƻŜǎƴΩǘΤ ŎƻƴŦƭƛŎǘ ƻŦ ƛƴǘŜǊŜǎǘ ŎŀǳǎŜǎ ǇǊƻōƭŜƳǎΤ ŀƛǊǇƻǊǘΩǎ ƴƻǘ ǎǳǎǘŀƛƴŀōƭŜΤ ǘǊǳǎǘ όƛƴ DŀǘǿƛŎƪ 

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 ς 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 

ŀƛǊǇƻǊǘΩǎ ŀŎǘƛǾƛǘƛŜǎ ŀƴŘ ŀƛǊǎǇŀŎŜ ƳƻŘŜǊƴƛǎŀǘƛƻƴΦ ¢ƘŜǊŜ ǿŜǊŜ ƳǳƭǘƛǇƭŜ ǎǳƎƎŜǎǘƛƻƴǎ ǿƘƛŎƘ Ŏŀƴ ōŜ ǎǳƳƳŀǊƛǎŜŘ ŀǎ 

follows:  

¶ close the airport;   
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¶ 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;   

¶ aviation industry members should work together and not blame each other:  

¶ ŎƘŀƴƎŜǎ ǎƘƻǳƭŘƴΩǘ Ƨǳǎǘ ōŜ ŦƻǊ ŎƻƳƳŜǊŎƛŀƭ ōŜƴŜŦƛǘΤ  

¶ increase dispersion;  

¶ respond on night flight issues;  

¶ do not allow increase in noise ghettos.  

*Question subsequently re-ǿƻǊŘŜŘ ǘƻ Ψ²Ƙŀǘ Řƻ ȅƻǳ ǘƘƛƴƪ ŀōƻǳǘ ǿƘŜǊŜ ȅƻǳ ƭƛǾŜΚΩ  

 

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 3a, using the totality of 180 degrees, there was a sense that this may be fairer or more equitable if there was a 

limit on total numbers. The wider spread could benefit people by lowering numbers of flights in any one area, 

although there was 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 



 

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 110 of 145 

ensuing discussion suggested that technology should not be driving change, for example, if radar vectoring 

ensures dispersal, then it should be employed.  

 

Overall, concentration is problematic. There needs to be a greater consideration of people on the ground and 

lived experience. Numbers of aircraft need to be limited and due regard must be given to those experiencing 

both arrivals and departures. The 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.  
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What impact does Gatwick have on you?  

Lƴ ƎŜƴŜǊŀƭΣ DŀǘǿƛŎƪΩǎ ƛƳǇŀŎǘ ǿŀǎ ǎŜŜƴ ƛƴ ǉǳƛǘŜ ŀ ǇƻǎƛǘƛǾŜ ƭƛƎƘǘΦ ¢ƘŜǊŜ ǿŜǊŜ 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 

ǇƻƭƭǳǘƛƻƴΣ ŀǎ ǿŜƭƭ ŀǎ ŎƻƴŎŜǊƴ ŜȄǇǊŜǎǎŜŘ ŀōƻǳǘ ŜŦŦŜŎǘǎ ōŜȅƻƴŘ ƻƴŜΩǎ ƻǿƴ ƭƛǾŜŘ ŜȄǇŜǊƛŜƴŎŜ όŜΦƎΦ ƛƳǇŀŎǘ ƻƴ ƻǘƘŜǊǎ 

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 

ŀƛǊǇƻǊǘ ŘƻŜǎƴΩǘ Řƻ ǘƘƛǎ ŀƴȅƳƻǊŜ ƻǊ ǘƘŀǘ ƴƻ ƻƴŜ ƪƴƻǿǎ ǿƘŀǘ ƛǎ ŘƻƴŜύϐΦ Lǘ ǿŀǎ ŀƭǎƻ ŘŜŜƳŜŘ ǘƻ ōŜ 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, 

ǿƛǘƘ ƻƴŜ ǇŀǊǘƛŎƛǇŀƴǘ ǎǘŀǘƛƴƎ ά¢Ƙŀǘ ǿƻǳƭŘ ōŜ ǘƻƻ ƳǳŎƘΣ ǘƘŀǘ ƛǎ ƴƻǘ ǿƘŀǘ 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 

ƳƻǾŜ ŀǿŀȅΦέ !ƴƻǘƘŜǊ ǊŜǎǇƻƴŘŜƴǘ ƛƴŘƛŎŀǘŜŘ ǘƘŀǘ ǘƘŜ ŀƛǊǇƻǊǘ ǎƘƻǳƭŘ ǿƻǊƪ ǿƛǘƘ ŀƛǊƭƛƴŜǎ ǘƻ ǇǊƻǾƛŘŜ ƳƻǊŜ 

discounted flights, stating that if this happened, they would be willing to put up with more inconvenience or 

undesirable effects. Other comments made follow:  

¶ Need more information on environmental impact to answer (e.g. aircraft overhead ς how much carbon 

is that dumping into the environment?  

¶ Debate about airport expansion, making uncertainty, more debate now, raised profile ς not so much a 

problem before  

¶ International travel in itself is something that no one needs but most of the air miles and things that we 

Řƻ ŀǊŜƴΩǘ ǊŜŀƭƭȅ ƴŜŎŜǎǎŀǊȅ  

¶ Huge environmental impact with air travel and things like that  

¶ House prices are an issue, as well as environmental costs  

¶ If towns are bulldozed ς that is too much!  

¶ Air fares often too cheap say compared to trains, not influencing people to consider other transport 

options.  

¶ Make parking cheaper  
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¶ Rude to make people pay to drop off  

¶ Raise price of flights?  

¶ Charge airlines more to stop them doing these cheap flights  

¶ Need more communication about how Gatwick offsets its entire operation   

¶ Offset travel with options (e.g. plant a tree etc)  

¶ Flights take off earlier, less into night ς less sound  

¶ 5ƻƴΩǘ ƭƛƪŜ ŀ ƘǳƎŜ ǎǘŜǇ ŎƘŀƴƎŜ ŜΦƎΦ нnd runway  

¶ Husband is very sensitive to noise, so he responds differently to me  

¶ LǘΩǎ ǘƘŜ ƴƻƛǎŜ ƻŦ ǘƘŜ ǘǊŀƛƴǎ  

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

¶ Positive ς get home from holiday or business quickly, employs people  

¶ Not everyone affected equally  

¶ 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, ƛǘΩǎ ǎƻǊǘ ƻŦ ǊŜŎƻƎƴƛǘƛƻƴ ƻŦ ǘƘŜ ƛƳǇŀŎǘ ŀƴŘ ŘƻƛƴƎ 

something about it.  

¶ People accept that the airport is a necessity  

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

¶ Local traffic use at unusual times of night (night shift work at Gatwick) ς please go the long way round 

not through my local rural village ς maybe ensure this?  

¶ People parking across our drives, restricting our access ς knock on consequences ς ƛǘΩǎ ǳƴŦŀƛǊ ς note 

with your booking on how to behave (avoid antisocial behaviour).  

¶ .ŜǘǘŜǊ ŎƻƴƴŜŎǘƛƻƴǎ ŦƻǊ ǊŜƎƛƻƴŀƭ ŀƛǊǇƻǊǘ ǎƻ ŜǾŜǊȅƻƴŜ ŘƻŜǎƴΩǘ ŎƻƳŜ ǘƻ DŀǘǿƛŎƪ ς more traffic on roads as 

well.  

¶ Airport industry should think about extending Cardiff  

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

¶ 5ƻƴΩǘ ƻŦŦŜǊ ǘƘƛƴƎǎ ǿƘƛŎƘ ŀǊŜ ǳƴŀŎŎŜǇǘŀōƭŜΣ ƭƛƪŜ ŀ ŦƭƛƎƘǘ ŀǘ оŀƳΦ  

¶ Light pollution stopped us seeing northern lights  

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

¶ 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 

ƻǇŜǊŀǘƛƻƴǎ ŀǊŜΣ ŀǎ ǿŜƭƭ ŀǎ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ƘŜƛƎƘǘΣ ǎǇŜŜŘ ŀƴŘ ǇƻǿŜǊΩǎ ƛƴŦƭǳŜƴŎŜ ƻƴ ƴƻƛǎŜΦ hƴŜ ǇŀǊǘƛŎƛǇŀƴǘ ŀǎƪŜŘ 

ǿƘŜǘƘŜǊ ȅƻǳ ǎƘƻǳƭŘ άƪƛƭƭ ƻƴŜ ǇŜǊǎƻƴ ǘƻ ƭŜǘ мл ƭƛǾŜέΦ ²ƘŜƴ ǘƘŜ ŘƛǎǇŜǊǎŜŘ ǇƻǇǳƭŀǘƛƻƴ ƻǇǘƛƻƴ ǿŀǎ ŜȄǇƭƻǊŜŘΣ ǘƘŜǊŜ 

was a suggestion that, if you are in a populated area, you are probably used to more noise - ǎƻ ǘƘŜǊŜΩǎ ƭƛƪŜƭȅ ǘƻ 

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 

ŀƴƻǘƘŜǊ Ǌǳƴǿŀȅ ŀǘ ǘƘŜ ŀƛǊǇƻǊǘΦ wŜǎǇƻƴǎŜǎ ŘƛŘƴΩǘ ǾŀǊȅ ōŜǘǿŜŜƴ ŘƛŦŦŜǊŜƴǘ ǇƻǇǳƭŀǘƛƻƴ ǇŀǘǘŜǊƴǎΦ  

 

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, ǘƘŜ ǊŜǎǇƻƴǎŜ ǿŀǎ άbƻǘ ŦŀƛǊ ƛŦ ȅƻǳ ōƻǳƎƘǘ ȅƻǳǊ ǇǊƻǇŜǊǘȅ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ǘƘŜ 

ŦƭƛƎƘǘ ǇŀǘƘǎΣ ǎƻ ǳƴŦŀƛǊΦ Lǘ ƛǎ ŀƎŀƛƴǎǘ ŜȄǇŜŎǘŀǘƛƻƴέΦ CƻǊ ǘƘƛǎ ǎŎŜƴŀǊƛƻΣ ǘƘŜǊŜ ǿŀǎ ŀ Ŏŀƭƭ ŦƻǊ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ƴƻƛǎŜ ƻƴ 

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. 
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There were queries about whether routes could be adjusted to fly over less populated areas. Other points raised 

were:  

¶ But some may be impacted more  

¶ Maybe unfair if you have more noise/overflights  

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

¶ If you look at general principles, seems fair, but if you live at x and there is significant increase then not 

fair. There would be an uprising for local communities.  

¶ 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 

ǎǳƳƳŜŘ ǳǇ ŀǎ άōŜǘǘŜǊ ŦƻǊ ƳƻǊŜ ǇŜƻǇƭŜΣ ōǳǘ ǿƻǊǎŜ ŦƻǊ ƴŜǿ ǇŜƻǇƭŜΣ ŎƘŀƴƎŜ ŀƎŀƛƴǎǘ ŜȄǇŜŎǘŀǘƛƻƴΦ ¦ƴŦŀƛǊ ŘŜŀƭΗέΦ 

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 

άǿŜ ŀƭƭ ǿŀƴǘ ǘƻ ǳǎŜ ǘƘŜ ŀƛǊǇƻǊǘΣ ǎƻ ǿŜ ŀƭƭ ƘŀǾŜ ǘƻ ΨǇŀȅΩ ς one argument that could be considered (although not in 

Ƴȅ ōŀŎƪ ȅŀǊŘΚΦΦΦύέΦ ¢ǳǊƴƛƴƎ ǘƻ оō όŘƛǎǇŜǊǎƛƻƴ ς 9 routes), the sentiment expressed was that, objectively, this 

ƻǇǘƛƻƴ ǇǊƻǾƛŘŜŘ ŀƴ Ŝǉǳŀƭƛǘȅ ƻŦ ŘƛǎǘǊƛōǳǘƛƻƴ άōǳǘ ǇŜƻǇƭŜ ǿƻƴΩǘ ŦŜŜƭ ǘƘŀǘΦ ¢ƻƻ Ƴŀƴȅ ǇŜƻǇƭŜ ŜȄǇƻǎŜŘ ŦƻǊ ŀ ƭŀǊƎŜ 

ŎƘŀƴƎŜέΦ  

 

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 

ƻǇǘƛƻƴΦ !ƴƻǘƘŜǊ ǎŜƴǘƛƳŜƴǘ ŜȄǇǊŜǎǎŜŘ ǿŀǎ ǘƘŀǘΣ ƻōƧŜŎǘƛǾŜƭȅΣ ǘƘƛǎ ƻǇǘƛƻƴ ǇǊƻǾƛŘŜŘ ŀƴ Ŝǉǳŀƭƛǘȅ ƻŦ ŘƛǎǘǊƛōǳǘƛƻƴ άōǳǘ 

ǇŜƻǇƭŜ ǿƻƴΩǘ ŦŜŜƭ ǘƘŀǘΦ ¢ƻƻ Ƴŀƴȅ ǇŜƻǇƭŜ ŜȄǇƻǎŜŘ ŦƻǊ ŀ ƭŀǊƎŜ ŎƘŀƴƎŜέΦ  

Other comments were:  

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

¶ 9ǾŜǊȅƻƴŜ ǿŀƴǘǎ ǘƻ ǘǊŀǾŜƭΣ ǎƻ ǿƘȅ ǎƘƻǳƭŘƴΩǘ ǘƘŜȅ ŀƭƭ ƎŜǘ ŘƛǎōŜƴŜŦƛǘǎΚ CŀƛǊ ǿŀȅ ǘƻ ǎƘŀǊŜ  

¶ /ŀƴΩǘ ǿƛƴ   
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¶ If you have respite and no more flights ς sharing more equally ς then good way ahead  

 

Arrivals  

There was limited discussion of arrivals across the workshops due to time. However, in the sessions where some 

comment was made, this is captured as follows. Looking at 1a (replicate), it was felt that this option was unfair 

(e.g. for people who had 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 

ŜȄŀƳǇƭŜΣ άǇŜƻǇƭŜ ǿƘƻ ōǳȅ ƘƻǳǎŜǎ ƛƴ /ǊŀǿƭŜȅ ƪƴƻǿ ŀōƻǳǘ ŦƭƛƎƘǘǎΣ ƳƻǘƻǊǿŀȅΣ ǘƘŜy signed up for what they 

ŜȄǇŜŎǘŜŘΦ LŦ ŎƘŀƴƎŜŘΣ ƴƻǘ ŦŀƛǊΣ ŀƴŘ ŎƻǳƭŘ ǎŜǘ ŎƻƳƳǳƴƛǘƛŜǎ ŀƎŀƛƴǎǘ ƻǘƘŜǊ ŎƻƳƳǳƴƛǘƛŜǎέΦ ¢ƘŜǊŜ ǿŀǎ ǎƻƳŜ 

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 ς one aircraft area to another ς affected people, local wedding 

experience with winners and losers discussing at same table!  

¶ ²Ƙȅ ŎŀƴΩǘ ȅƻǳ ƳŀƪŜ ǘƘŜ ǇƭŀƴŜǎ ƭŜǎǎ ƴƻƛǎȅΚ ό¢Ƙƛǎ ŎƻƳƳŜƴǘ Ƙŀǎ ŎƻƳŜ ǳǇ ŀǘ ŜǾŜǊȅ ǿƻǊƪǎƘƻǇύΦ  

¶ Does majority rule? Piss off a few, protect the most? What is the principle?  

¶ ²Ƙŀǘ ƘŀǇǇŜƴǎ ƛŦ ȅƻǳ ŘŜǾŜƭƻǇ ǳƴŘŜǊ ǘƘŜ ΨƴŜǿΩ ƳƛƴƛƳƛǎŜ ǇŜƻǇƭŜ ǊƻǳǘŜΚ  

¶ 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 

ǘƘŜƴ άƻǾŜǊŦƛƭƭŜŘέύΦ hǘƘŜǊ ŎƻƳƳŜƴǘǎ ƳŀŘŜΥ  

¶ 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?  

¶ {ƻ ƭŜǘΩǎ ƳƛƴƛƳƛǎŜ ŎƘŀƴƎŜ ŦǊƻƳ ŎǳǊǊŜƴǘ ǎƛǘǳŀǘƛƻƴ - this appears to be the general principle here.  

¶ Other relevant comments were:  

¶ Depends on the data ς need to work out change in percent overflights, change in or noise levels, 

environmental benefits of reducing stacking  

¶ Minimise people ς more change for currently less overflown  

¶ Moving to more routes than 1 ς recreate some of the spread (3a)  
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¶ .ǳǘ ǘƘŜǊŜ ŀǊŜ ŎǳǊǊŜƴǘ ΨǇǊŜŦŜǊŜƴǘƛŀƭΩ ǊƻǳǘŜǎ ǘƻ ǊŜǇƭƛŎŀǘŜΦ  

¶ Yes good for stack, yes for more spreading  

¶ ά.ǳǘ ƛǎ ƛǘ ŀ ǘǊƛŎƪΣ ƛŦ ƳƻǊŜ ŜŦŦƛŎƛŜƴǘΣ ǿƻƴΩǘ ǘƘŜȅ ƭŀƴŘ ƳƻǊŜ ŀƛǊŎǊŀŦǘ ŀƴŘ ǳƭǘƛƳŀǘŜƭȅ ǊŜ-introduce stacking. 

More efficient, more slots, more aircraft, more money ς so promises have to be made on total 

ƴǳƳōŜǊǎΧέ  

 

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 Furthe r

ôConcentration on ce ntre 
lineõ strategy is perceived as 
no t fair ð strategy not an 
at trac tive option. Soc ial Una c c eptability

Resounding preference to 
replicate what they 
cu rrently have - 'minimise 
ch angeõ

People consider d ispersion across 
an  area al read y af fec ted 
pe rceived as fairer i.e. within 
cu rrent areas of flight track  
co nce ntration e.g.  existing NPRs 
for departures.

Desire for some predic table 
time off.

ôNew peopleõ overflown is 
pe rceived as not fair, 
pa rticularly with respe ct to 
existing expec tations when  
pu rchasing a prope rty ð 
strategy not an attrac tive 
op tion

Both ends of spectrum do 

no t appear to deliver FED 
i.e. ne ithe r conc entration or 
full d ispersal.

Rural areas have lower 
ba ckground noise so airc raft more 
no ticeable ð pe rceived as a 

strong reason not to use ôminimize 
po pu lationõ strategy (in addition 
to  overflying new people 
rationale).

Any FED delivery solutions 
must also consider 
increased total numbers 

Ma jority of the negative 
impacts appear to be 
bo rne locally, and be nefits 

mo re widely dispersed  - 
de emed 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 

ǊŜŎǊǳƛǘƳŜƴǘΣ ŀƎŜƴŘŀ ŀƴŘ ŎƻƴŘǳŎǘΣ ƎŜƴŜǊŀƭ ǉǳŜǎǘƛƻƴǎ ŀōƻǳǘ ΨƭƛǾƛƴƎ ŀǊƻǳƴŘ ƘŜǊŜΩΣ 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  

ά¢ƻ ŜȄǇƭƻǊŜ ŦǳƴŘŀƳŜƴǘŀƭ ǇŜǊŎŜǇǘƛƻƴǎ ŀƴŘ ŀǘǘƛǘǳŘŜǎ ǘƻǿŀǊŘǎ ŜȄƛǎǘƛƴƎ ŀƴŘ 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 cƻƳƳǳƴƛŎŀǘƛƻƴέ 

The outputs will help 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. 

¶ 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.  

¶ Explore key metrics to reflect these features. 

¶ 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 20th June to 11th 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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Figure A4.2: Recruitment areas for FGs 
 

 

  

Rec ruitment Areas
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A4.4 AGENDA AND CONDUCT 

 

 

   

  

Agenda

Item Item Timings

1 Introductions, housekeeping & The research project 10 mins

2 Living around here 20 mins

3 Evolution of Aircraft Navigation 10 mins

4 Discussion of concept airport examples 50 mins

1. Welcome and housekeeping

Å Tea/Coffee

Å Housekeeping

Å Some ground rules

Å Introduction to the project

Å Informed consent

Å Introductions and check-in 

Some ground rules

ÅThe workshop is operating under Chatham House rules.

ÅWe are not here to solve the issues. We are after your opinions. The focusof 
this workshop is not about debating right or wrong but capturing judgments 
to get a sense of 'better' or 'worseΩ, there are no wrong or right answers, all 
opinions will be valued even if there are points over which there is 
disagreement. 

ÅSo that people feel able to speak freely, we ask for respect, empathy and 
congruence for all othersΩ expressed views regardless of whether you agree 
or disagree.
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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  6  7  8  9  10  11  12  

5  3  6  3  2  2  6  4  

Transport links  

5  6  7  8  9  10  11  12  

3  3  2  2  2  2  2  5  

Proximity to the coast, city and countryside  

5  6  7  8  9  10  11  12  

2  6  3  1  4  0  4  5  

Easy access to other places e.g., airport  

5  6  7  8  9  10  11  12  

0  3  3  0  1  0  1  3  

Community spirit  

5  6  7  8  9  10  11  12  

6  2  4  5  5  2  4  5  

Green space  

5  6  7  8  9  10  11  12  

5  4  2  1  2  2  2  4  

Outdoor activities  

5  6  7  8  9  10  11  12  

1  1  0  1  0  1  0  0  

Quiet and peaceful   

5  6  7  8  9  10  11  12  

2  2  2  3  5  0  0  1  

School and job opportunities   

5  6  7  8  9  10  11  12  

0  5  4  1  2  1  1  2  

Mix of urban and rural environment  

5  6  7  8  9  10  11  12  

0  1  2  2  1  1  1  1  

Pretty and clean environment  

5  6  7  8  9  10  11  12  
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Good things about living here   
(first line is FG number, second line is number of participants expressing that opinion in that FG)  

0  3  4  3  0  0  3  2  

Safety   

5  6  7  8  9  10  11  12  

0  3  0  1  0  0  2  2  

Parking   

5  6  7  8  9  10  11  12  

0  0  1  0  1  0  0  0  

House prices  

5  6  7  8  9  10  11  12  

0  0  0  0  1  0  0  0  

 

Bad things about living here 
(first line is FG number, second line is number of participants expressing that opinion in that FG 

Aircraft noise 

5 6 7 8 9 10 11 12 

6 2 0 1 1 3 0 0 

Vehicle noise 

5 6 7 8 9 10 11 12 

1 0 0 2 0 1 0 2 

Night noise 

5 6 7 8 9 10 11 12 

3 0 1 0 0 0 0 0 

Loss of sleep 

5 6 7 8 9 10 11 12 

2 0 0 0 0 0 0 0 

Loss of green space and nature 

5 6 7 8 9 10 11 12 

2 1 0 1 0 0 1 0 

Overdevelopment  

5 6 7 8 9 10 11 12 

4 2 0 3 1 1 1 1 

Overpopulation  

5 6 7 8 9 10 11 12 

1 1 0 0 0 0 2 0 

Congestion  

5 6 7 8 9 10 11 12 

1 4 7 0 0 1 1 2 

Road maintenance 

5 6 7 8 9 10 11 12 

1 2 3 0 2 0 0 2 

Infrequent and disrupted public transport 

5 6 7 8 9 10 11 12 

1 2 2 0 3 1 4 3 
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Bad things about living here 
(first line is FG number, second line is number of participants expressing that opinion in that FG 

!ƳŜƴƛǘƛŜǎκǎŜǊǾƛŎŜǎ ŘƻƴΩǘ ƳŀǘŎƘ ǘƘŜ ǇƻǇǳƭŀǘƛƻƴ ƛƴŎǊŜŀǎŜ (oversubscription) 

5 6 7 8 9 10 11 12 

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 ǎǘǊŜŜǘκƭŜƛǎǳǊŜ ŘƻŜǎƴΩǘ ƳŀǘŎƘ ǘƻŘŀȅ όŀŎǘƛǾƛǘȅ ŘƛǾŜǊǎƛǘȅΣ ǇƻƭƛŎŜ ǇǊŜǎŜƴŎŜΣ ƛƴŘŜǇŜƴŘŜƴǘ ǎƘƻǇǎύ 

5 6 7 8 9 10 11 12 

0 1 4 1 3 0 4 5 

!ƳŜƴƛǘƛŜǎ ŘƻƴΩǘ ƳŀǘŎƘ ǘƘŜ ŘŜƳƻƎǊŀǇƘƛŎ ƛƴ ǘƘŜ ŀǊŜŀ 

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 
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How to make it better 

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

5 6 7 8 9 10 11 12 

1 1 0 0 0 1 2 1 

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

5 6 7 8 9 10 11 12 

2 5 1 0 3 2 4 4 

Increase/diversify the amenities and shops around 

5 6 7 8 9 10 11 12 

0 4 3 1 2 0 3 2 

Introduce traffic restrictions 

5 6 7 8 9 10 11 12 

0 1 1 2 1 2 1 0 

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

Å Anderson Acoustics Ltd and Manchester Metropolitan University

Funding

Å Through the CAAΩs UK Airspace Modernisation Strategy Support Fund, with 
Gatwick Airport Ltd as the project sponsor.

Aim

Å 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

Å 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.

Purpose and structure of this workshop

ÅThe intention at this workshop is to:

Åbetter 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. 

Åexplore 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. 

ÅIn 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.

Section 4: Introduction to how the airport operates
Concept Airport ςPre-modernisation

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. 

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 result 
of vectoring off the NPR 

Letôs consider
Departures first


