Attitudes to Noise from Aviation Sources in England

(ANASE)

Final Report for Department for Transport

In Association With John Bates Services, Ian Flindell and RPS
October 2007
Whole report is 144 pages:
Below is just part of the Introduction, and the Conclusions

1 Introduction

1.1 Study Background

1.1.1 Noise from aviation sources can be an important issue for many residents living near major

airports. The Government has kept itself informed about airport noise issues by

commissioning, from time to time, surveys of attitudes to noise from aviation sources in

residential areas around major airports. Similar surveys have been carried out in many

other countries around the world.

1.1.2 Over the past 40 years, several UK studies have sought to quantify the relationship

between the amount of aviation (primarily aircraft) noise and the degree of community

annoyance that it gives rise to. These enable government and planning authorities to be

better informed in their decisions regarding the aircraft noise environment. This report -

'Attitudes to Noise from Aviation Sources in England' (ANASE) - is the outcome of the

research commissioned in 2001 by the Department for Transport1 to contribute to informed

decision making in this area.

1.1.3 Prior to this study, the last major survey of attitudes to aircraft noise in the UK was carried

out in 1982 and reported in 1985. This was the ANIS study (United Kingdom Aircraft Noise

Index Study2) which assessed the then existing Government method for measuring aircraft

noise around airports, using the Noise and Number Index (NNI). The NNI took into account

both average sound levels and the numbers of aircraft noise events exceeding a sound level

threshold of 80 PNdB (approximately equivalent to 65 dBA) in a defined 12-hour busy

summer daytime period. It included a 'noise and number trade-off' factor of 15 which meant

that each doubling or halving of the numbers of aircraft noise events was considered

equivalent to a 4.5 dB increase or decrease in average sound levels. Based on previous

research carried out in 1961 and 1967, values of 35, 45, and 55 NNI had been considered

broadly equivalent to low, medium and high annoyance.

1.1.4 ANIS was based on research carried out at Heathrow, Gatwick, Luton, Manchester, and

Aberdeen airports. It concluded that the NNI placed too much weight on the number

variable and that a trade-off factor of 9 or 10 would provide a better fit to the data. A tradeoff

factor of 10 means that each doubling or halving of the numbers of aircraft noise events

is considered to be equivalent to a 3 dB increase or decrease in average sound levels. Based

on the results of the ANIS study, the government concluded that the NNI should be replaced

by a different index – Leq. This index accounted also for the duration of noise events.3

Furthermore, the ANIS study suggested that, on a 24-hour basis, “55 Leq could be used to

represent the onset of community disturbance”. The study also noted that, although

according to some of the measures tested, there was some evidence of a rapid increase in

reported response around this value, the decision on the value of Leq for policy purposes

needed to be judgemental since there was "a smooth, almost linear, variation of disturbance

with Leq". Following consultation, the UK Government in 1990 adopted the current 16-hour

1 Department of the Environment, Transport and the Regions press notice of 8 May 2001

2 United Kingdom Aircraft Noise Index Study: Main Report (DR Report 6402) January 1985, prepared on behalf of the Department for

Transport by the Civil Aviation Authority

3 LAeq measures the total amount of “acoustical energy” received at a point, averaged over a specified period of time.
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(07:00-23:00) basis for Leq (DORA report 9023, 19904). It defined the 57 dBA Leq contour

as being broadly equivalent to the onset of annoyance, superseding the 35 NNI contour

which had previously been taken as an indicator of low annoyance.

1.1.5 Since 1982, however, the overall amount of air traffic has increased significantly whilst the

sound levels generated by individual aircraft events have been significantly reduced as older,

noisier aircraft types have been replaced by more modern aircraft types with quieter engines

and much improved climb performance. In addition, it is possible that attitudes to aircraft

noise may have changed due, for example, to the general growth in personal income, and

that the aircraft noise indicator adopted after the 1982 ANIS study (Leq) may be less

appropriate for present day conditions. It was therefore considered timely to see whether

the current understanding of the links between reported annoyance and aircraft noise levels

still held.

1.2 Study Objectives

1.2.1 The stated objectives for this research were as follows:

􀂄re-assess attitudes to aircraft noise in England;

􀂄re-assess their correlation with the Leq noise index; and

􀂄examine (hypothetical) willingness to pay in respect of nuisance from such noise, in

relation to other elements, on the basis of stated preference (SP) survey evidence.

1.2.2 Specific issues to be considered in study design included:

􀂄potential to test for differences by locality, socio-economic groups etc;

􀂄distinguishing annoyance from noise at different times of day and night;

􀂄examination of the effect of ‘confounding factors’ such as airport-related employment

or self-selection in housing location;

􀂄the interface between subjective annoyance ratings and valuations derived from stated

preference; and

􀂄whether/how attitudes might be affected if cash transfers or, for example, insulating

grants were actually made available.

1.2.3 The current study is also intended to inform the policy reported in the Government White

Paper 'A new deal for transport' 20035 that
============================================
11 Conclusions

11.1 Introduction

11.1.1 This chapter presents our conclusions from the ANASE study. The structure of the

presentation is based on addressing the three research objectives described in Chapter 1.

11.2 Objective 1: Re-assess Attitudes to Aircraft Noise in England

11.2.1 Analysis of the ANASE survey data has shown that as the sound level indicator LAeq

increases, the annoyance levels of respondents also increase, and that a large proportion of

measured variation in annoyance can be accounted for by LAeq. However for a given LAeq,

there is a range of reported annoyance indicating that annoyance is not determined solely by

the amount of aircraft sound as measured by LAeq.

11.2.2 Our analysis showed that respondent’s household income and SEG were the main additional

influences on the level of annoyance. Once these factors are accounted for there are no

further significant location effects (ie those affected by aircraft at Heathrow, for a given LAeq

and income, are no more annoyed than those living close to other airports covered in the

study).

11.2.3 For both this study (ANASE survey work carried out in 2005), and the ANIS survey

(undertaken in 1982), mean annoyance scores have been calculated, and these have been

compared to the LAeq metric.

11.2.4 In both studies, LAeq is effective at explaining much of the variation in respondents’ reported

annoyance.

11.2.5 However, this comparison has also shown that for the same amount of aircraft noise,

measured in LAeq, people are more annoyed in 2005 than they were in 1982. For an LAeq of

57 (identified in the DORA report as the onset of significant annoyance), the modelled value

of annoyance for ANIS is 39 (slightly higher than "a little annoyed" on the ANIS scale),

whereas for ANASE it is 53 (somewhat higher than "moderately annoyed" on the ANASE

scale). Thus annoyance is about 14 points greater in ANASE than it was 23 years ago (where

a difference of one category on the ANASE annoyance scale is allocated 20 points).

11.2.6 Sensitivity tests confirm the conclusion that, measured in LAeq, people are more annoyed in

2005 than they were in 1982, though the size of the difference is affected by assumptions

made.

11.2.7 A particular issue affecting the size of the difference is whether the introduction of noise

playback equipment into the respondent’s home generated an exaggerated response to the

annoyance rating question. There is no statistical support for that effect from the ANASE

data; substitution of the CAA LAeq estimates at Heathrow produces a significant effect.

11.2.8 Taking the worst case assumptions about the “equipment effect”, the level of difference in

annoyance reduces from our central case of 14 points to 7 points. Conversely, assumptions

about “aligning” the ANASE and ANIS annoyance ratings increases the level of difference in

annoyance to 21 points.
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11.2.9 The sensitivity analyses demonstrate that the relationship between LAeq and reported

annoyance is not stable over time, and that this is a robust result.

11.2.10 If LAeq is an appropriate proxy measure of annoyance at a point in time, one possible

explanation of the increase in reported annoyance for a given LAeq, between 1982 and 2005,

may be a combination of changes in income/standard of living (which were significant crosssectional

factors in ANASE) and changes in attitudes within society.

11.2.11 The evidence from ANASE suggests that income growth alone is not sufficient to account for

the difference. There is common agreement that people today have higher expectations of a

peaceful living environment, are less tolerant of environmental intrusion, and might

consequently be less accepting of aircraft noise. This view is supported by social trend data.

While both income and taste effects are likely to be important, it is not possible to identify

their relative strength from our research: they are, of course, closely correlated.

11.2.12 An alternative hypothesis is that LAeq is not the appropriate measure, and that annoyance

in both studies would correlate better with another sound level indicator. This hypothesis is

examined in the discussion relating to Objective 2, below.

11.2.13 The SP results have shown people to be much more sensitive to aircraft noise at night

(particularly around midnight and the early hours thereafter). In contrast, people are least

sensitive to aircraft noise in the morning and early afternoon. Ideally, therefore, a metric

that reflects attitudes to aircraft noise should reflect these time of day sensitivities better

than the existing LAeq - which does not weight by time of day.

11.3 Objective 2: Re-assess their Correlation with The LAeq Index

11.3.1 Models were estimated which predicted mean annoyance values using LAeq. These showed

that the best fitting model, with around three-quarters of the variation explained, is a linear

relationship between annoyance and LAeq. However a logistic model, which produces an

almost identical fit to the basic linear model, has the added advantage that it is bounded to

the mean annoyance scores.

11.3.2 The modelling work also showed that respondents were less sensitive to changes in sound

level below 42 LAeq and above 59 LAeq, adding support to a logistic form. There was no

threshold, or discontinuity, in the relationship between mean annoyance and LAeq.

11.3.3 The ANIS and ANASE surveys allowed us to compare the correlation of reported annoyance

with LAeq at two points in time. Over the period between the two surveys, there has been a

substantial change in the make-up of aircraft, with many more aircraft in 2005 but with a

lower (average) sound level than in 1982.

11.3.4 We found that the relationship between annoyance and sound level was strong for ANIS, but

there was little relationship between annoyance and aircraft numbers. The converse was the

case for ANASE. Therefore, the changes in reported annoyance for a given LAeq between

1982 and 2005 may reflect the changes in the composition of number and sound level that

people are exposed to, suggesting a different formulation to that implied by LAeq.

11.3.5 An NNI-type measure gives a larger weight to the number of aircraft relative to the sound

level than LAeq, and comparisons of the ANIS and ANASE mean annoyance against the NNI
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type metric showed that the two datasets were much more closely aligned with the NNI-type

measure than LAeq.

11.3.6 However, the relationship between reported annoyance, sound level and the number of

aircraft has not been stable over time. The weight on aircraft numbers (relative to sound

level) has risen from 6 in ANIS to over 20 in ANASE, so the contribution of aircraft numbers

to annoyance has increased quite markedly

11.3.7 Because of its instability over time, use of the LAeq measure to predict future levels of

annoyance may be misleading. In particular, where numbers of aircraft are increasing

significantly, the ANASE data suggest that under-prediction of annoyance is likely.

11.3.8 Although the NNI-type index is also not stable over time, with the later ANASE result giving

greater weight to aircraft numbers, the ANASE result is relatively insensitive to a weight

greater than 20, so an NNI type measure may provide a better tool for predicting annoyance

from aircraft noise.

11.3.9 Overall, we consider that while LAeq continues to be a good proxy for measuring community

annoyance at a point in time, the relationship between LAeq and annoyance is not stable

over time. Income growth has led to some increase in reported annoyance between the

ANIS and ANASE surveys, but is unlikely to provide a full explanation for the difference in

attitude which is apparent. There is evidence that intolerance of aircraft noise has grown.

11.3.10 The results from the attitudinal work and the SP analysis both suggest that LAeq gives

insufficient weight to aircraft numbers, and a relative weight of 20 appears more supportable

from the evidence than a weight of 10, as implied by the LAeq formulation. An NNI – type

measure appears to offer a stronger basis than LAeq for estimating future levels of

annoyance in response to changing numbers and types of aircraft.

11.4 Objective 3: Examine Willingness to Pay to Remove Aircraft Noise

11.4.1 The results of the SP survey have shown strong internal consistency and statistical validity,

with a clear indication that aircraft SEL, aircraft type, time of day and personal

characteristics (in particular household income) influence annoyance and willingness to pay

to reduce it;

11.4.2 On average, a single jumbo has the same disutility as approximately 3 underwings or

turboprops, or 4 tailjets;

11.4.3 The SP results have shown people to be more sensitive to aircraft noise at night (particularly

around midnight and the early hours thereafter). In contrast, people are least sensitive to

aircraft noise in the morning and early afternoon;

11.4.4 These time-of-day sensitivities seem intuitively plausible and are also comparable with other

research, which also suggests the ordering of night-time, evening, daytime in descending

order of sensitivity. However, the ANASE results indicate a lower ratio of annoyance than

the other studies;

11.4.5 As a proxy for predicting changes in community annoyance in relation to a change from the

current noise environment, our SP research supports the view that the role of number of
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events needs to be higher than that implied in the LAeq index.

11.4.6 Unfortunately, despite the internal consistency, the implied valuations from the SP are much

higher then may be considered plausible, when translated into a “per dB” value.

11.4.7 Valuations are also available from the CVM analysis. Here, there is an implied willingness to

pay to remove all aircraft noise of £11-18 per annum per dB reduction in LAeq for

respondents, depending upon household income level. However, although this value is in

the same ball-park as recent valuations based upon Hedonic Pricing, we have some

reservations about the data, both because of the large proportion of respondents professing

zero willingness to pay, and the apparent influence of the initial starting point in the

“bidding” process.

11.4.8 Overall, therefore, we do not think that the valuations from either method are safe, and it

will probably be necessary to rely on sources based on Hedonic Pricing. Nonetheless, the

relative valuations – particularly those relating to time of day variation – can be used.

11.5 Recommendations for Further Research

11.5.1 The ANASE study has produced a range of interesting results from the survey data collected.

However the research has raised a number of issues, some of which can be addressed with

more detailed analysis of the current data, and some which will require supplementary data

collection. We set out below a number of research areas where further work is likely to be

fruitful:

􀂄further analysis at the level of the individual household. The majority of our analysis

of the ANASE data has been at the level of the site, since that is the level at which

sound data was estimated. However the dataset contains 2733 interviews and it

would be very informative to conduct further research at the level of the individual

household. This would take the form of formal statistical modelling, in contrast to the

CHAID analysis done so far. Such research on the larger sample would enable the

influence of individual variables such as income to be better understood, and

coefficients to be estimated with greater precision. Such analysis would also enable

the potential “equipment effect” to be explored more thoroughly. It seems feasible to

calculate sound levels for individual households by using the INM models to estimate

the measures at the household address point. In theory, this could also be achieved

at each ANIS site, depending on the input data available.

􀂄development of an annoyance index based on NNI incorporating time-of-day effects to

reflect the SP findings of relative annoyance by time of day. The Lav and Nav data

would need to be calculated for different time periods for the full survey sites where

both SP and attitudinal data were available.

􀂄further time of day SP analysis to better understand non-zero values for periods when

the respondent is ‘not at home’. The ANASE research was required to capture time of

day sensitivities for all residents living in close proximity to aircraft noise, not just

those who stay in all/most of the time. However, in the spirit of research it would be

very interesting to explore whether those living at home have zero values in time

periods when they are away from the home; and time of day relatives amongst fulltime

workers who work away from home compared with retired people, etc. An

extension of this exploration would be to exclude ‘zero-valuers’ from the analysis to
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see how the time of day weightings change, and may help to explain any differences

compared with other research concerning time of day research;

􀂄more sophisticated analysis of the CVM data;

􀂄further (questionnaire-based) study of issues arising from ANASE – including reinterviewing

some respondents to ask for their underlying rationale for their attitudes

– to test different interpretations of findings.

􀂄re-examination of the implications of the LAmax cut-off in relation to Lav and Nav -

and test whether event duration (such as in SEL), variability, etc. have a confounding

impact.

􀂄research to explore how accurately people associate a reduction in aircraft numbers

with a change in overall noise exposure and perceived change in quality of

life/annoyance. An extension of this would be to explore associations by time period;

and examine any possible ‘package’ effect (in particular, how valuations for a given 4-

hour period should be aggregated to give values across a 34-hour period). This would

assist in interpreting and translating SP-derived values from ANASE.

􀂄research to explore how people react to different experienced (and subsequently

measured) levels of noise. Respondents do not actually experience different levels of

noise and there is, therefore, considerable uncertainty as to how people weigh-up the

likely impact on their annoyance of a change in noise exposure. This would be

extremely challenging but will be an essential means of validating and interpreting SP

results in future.

􀂄further investigation of the functional relationship between utility and the combination

of sound level and number of events, including attempts to derive a robust model that

contains SEL and is based on movements. There is potential to include site-weightings

and/or aircraft type weightings to reflect possible other acoustical differences between

sites and aircrafts. This would reduced the unwanted site specific effects obtained in

ANASE and the noted ‘diluting’ of the effect of SEL on utility.

􀂄research to explore the existence of any thresholds in valuations, and non-linearities

such as gains and losses in movements having different valuations; and unit values

being proportional to the level of movements.

􀂄additional restricted survey interviews with people working from home to further

explore the possible confounding effect on annoyance of working from home.

􀂄additional restricted survey interviews with residents around Stansted to further

explore the possible 'special' effects at this airport.

􀂄additional restricted survey interviews with residents around Gatwick (and, possibly,

East Midlands) to test for the possible confounding effect on annoyance of greater

night-time aircraft noise.

􀂄as above but undertaking full SP interviews so as to inform further the time of day

relativities, derived from the ANASE SP work.

􀂄undertaking national annoyance/sound measurement studies on a more frequent

basis. This could be on a smaller scale (say, with a sample size of 500) restricted

survey interviews every 5 yrs.
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11.5.2 Further research of this nature would assist the industry’s understanding of how community

annoyance changes over time, and provide additional insight into potential confounding

factors, and special cases, which policy-makers may need to take into account in future

planning.
