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Introduction and summary 

This practical guidebook from the FAMOS project is about how noise annoyance from road traffic 
can be reduced by applying non-acoustic moderators. Even when the road administrations have 
used all the technically feasible and economically possible measures to reduce the noise, there 
might still be a need for a further reduction of the annoyance perceived by people exposed to road 
noise to achieve acceptable conditions. 

Former analyses of the results from noise surveys reveal that only about 1/3 of the variance in the 
annoyance response is caused by the noise level itself. The other 2/3 are determined by other 
factors, among these are those often referred to as ñnon-acoustic factorsò 1. 

According to the World Health Organization (WHO), road traffic noise is one of the most important 
environmental risks to health and a major contributor to healthy life-years lost in Europe2.  About 
half of these can be related to the subjective element ñannoyanceò.  

The FAMOS project is about analysing and testing if non-acoustic moderators for noise 
annoyance can be a promising tool for obtaining an additional supplement to other noise and 
annoyance mitigation measures to reduce the annoyance without reducing the noise level further. 
Non-acoustic moderators in FAMOS covers a large range of ñactivitiesò from performing a very 
good public participation process integrating the neighbours of a road in the decision process, 
over having access to silent side, to using greenery to improve the visual environment. FAMOS 
is the acronym for ñFActors MOderating people's Subjective reactions to road noiseò. The scientific 
and technical documentation and reports from the project can be found here:  https://famos-
study.eu/. 

Scientific methods have been used to find, extract, and analyse data and turn the results into 
models formulated for practical use with illustrative examples. It has been quantified how different 
factors modify people's subjective reactions to road traffic noise. Reports from previous surveys 
of annoyance caused by road traffic noise have been systematically analysed in order to describe 
the different annoyance moderators, and the effect of these moderators have been expressed in 
equivalent subjective decibel changes, the ñAnnoyance equivalent noise level shiftò, Leas.  

This is the (hypothetical) shift in noise level that will give the same change in annoyance as the 
presence or absence of a moderator and a practical way to express the effect of a moderator. It 
should not be confused with any actual changes in noise levels. So, as an example: The existence 
of a moderator will change the annoyance response in the same way as a reduction (or increase) 
of a given range in decibels in the noise level. 

 

 
1  R. e. a. Guski, ñWHO environmental noise guidelines for the European region: a systematic review on 
environmental noise and annoyance,ò Int. J. Env. Res. Pub. Health, 207, p. 1539, December 2017 

2  Environmental Noise Guidelines for the European Region, WHO 2018 

https://www.euro.who.int/en/publications/abstracts/environmental-noise-guidelines-for-the-european-region-2018 

https://famos-study.eu/
https://famos-study.eu/
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This guidebook of the FAMOS project provides a brief overview on the topic with strong focus on 
the moderators itself and practical application. The moderators retrieved are presented together 
with the order of magnitude of their ñeffectò and a series of examples on how they can be used 
are described. For further details, the full FAMOS project report3 is available. 

 

 
3  FActors MOderating people's Subjective reactions to noise ï Project Report ï Deliverable D.4.6 
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1. Fundamentals 

1.1. Impact of traffic noise and annoyance 

The World Health Organization has estimated that about 1.6 million healthy life-years are lost 
annually in Europe due to road traffic noise4. About half of these can be related to the subjective 
element: annoyance.  

Former analyses of the results from noise surveys reveal that only about 1/3 of the variance in 
the annoyance response is caused by the cumulative noise level itself (LEQ, LDN, LDEN, or 
similar), whereas the other 2/3 are partially also determined by so-called ñnon-acoustic 
factorsò1. The surveys display a wide range for the annoyance response. Differences in noise 
levels of up to Lden 20-25 dB to evoke a certain percentage of annoyance are not uncommon. 

This means that the annoyance response can be altered within wide limits without doing any 
changes to the actual noise level. So, when all practical, technically feasible and economically 
possible noise reduction measures have been applied, the noise annoyance impact can in some 
cases still be reduced by making changes in the non-acoustic factors known to moderate the 
annoyance response. 

1.2. Non-acoustic factors 

Several factors can change the perceived annoyance by people exposed to road traffic noise. 
Reducing the noise is an obvious factor, but many other factors have an influence on the 
annoyance. Moderators are factors that can change the relation between the noise exposure and 
the annoyance response.  

When all conventional noise reduction measures have been applied, the noise annoyance impact 
can still be reduced by making changes in so called non-acoustic factors. We will interpret the 
term ñnon-acoustic factorsò as: All factors that do not have an influence on the Lden at the most 
expose façade. This means that some acoustic factors in this context also fall in the category 
ñnon-acoustic factorsò e.g. noise reducing windows and facades, local noise screens in a garden 
etc.  

  

Figure 1: Examples of barrier design and surroundings affecting the perception of traffic noise annoyance. 

 

 
4  Environmental Noise Guidelines for the European Region, WHO 2018 

https://www.euro.who.int/en/publications/abstracts/environmental-noise-guidelines-for-the-european-region-2018 
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The connection of factors and moderators can be seen in Figure 2. Acoustic factors at the noise 
source, such as the types of vehicles, speed, and road surface, as well as the sound propagation, 
influenced e.g. by buildings and barriers, lead to resulting noise levels at the most exposed 
fa­ades. The annoyance itself is ñmoderatedò by factors (ñmoderatorsò). Regarding the FAMOS 
project, they are further distinguished between controllable (by the National Road Administrations 
(NRA)) and non-controllable moderators. 

 

Figure 2: Connection from acoustic factors leading to noise and moderators influencing the annoyance. 

A list of possible moderators was systematically derived. The non-acoustic factors that will modify 
the annoyance response can be categorized in different ways: 

¶ The road itself and its immediate surroundings such as type of road, traffic volume, 
speed limit, road pavement, barriers, visual appearance, etc. These are factors that to a 
large extent can be controlled or influenced by the road owner. 

¶ Factors pertaining to the neighbourhood such as type and location/orientation of 
residences, prevalence of community conveniences like shops, schools, parks, 
playgrounds, etc. neighbourhood traffic conditions and so on. These factors can only to a 
small extent be influenced by the road owner. 

¶ Relationship between the local residents and the road owner. Do they feel a personal 
ñownershipò to the road as well as its design and visual appearance and benefit from its 
existence? Have the residents had a chance to be involved the planning and construction 
process? Do they have a feeling of being treated fairly by the road owner? These factors 
deal with public relations and can to a large extent be controlled and managed by the road 
owner. 

¶ Factors completely out of control by the road owner. However, it is important to 
recognize that such factors exist and to know how they affect the annoyance response. 
These are typically personal and demographic factors like age, gender, income, noise 
sensitivity, etc. 
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1.3. Annoyance equivalent noise level shift 

The ñAnnoyance equivalent noise level shiftò, Leas, is the (hypothetical) shift in noise level that 
will give the same change in annoyance as the presence or absence of a moderator. This is a 
practical way to express the effect of a moderator. It should not be confused with any actual 
changes in noise levels. 

  

Figure 3: Examples of visibility affecting the perception of traffic noise. 

At the same noise level Lden, persons who are not affected by one moderator (blue curve in Figure 
4, e.g. ñtraffic visibleò, left part of Figure 3) could be more annoyed than people that are affected 
by a moderator (orange curve in Figure 4, e.g. ñtraffic not visibleò, right part of Figure 3).  

The difference of percentage of Highly Annoyed (%HA) may e.g. be 30 % points. The same 
annoyance reduction may be observed by lowering the noise level Lden by 13 dB. The 
ñAnnoyance equivalent noise level shiftò, Leas in this case is about 13 dB. 

In this example the moderator will change the annoyance response in the same way as a reduction 
of about 13 dB in the noise level. The ñAnnoyance equivalent noise level shiftò should not be 
confused with the actual level difference, e.g. between the most and the least exposed façade. 

 
Figure 4: The blue curve shows an example for the percentage of people being highly annoyed in a situation without 
moderators. The orange curve shows the percentage of highly annoyed in a situation where a moderator has been 
implemented. Change in annoyance for one moderator with change in annoyance in percent annoyed (solid arrow) and 
ñannoyance equivalent noise level shiftò in dB (dashed arrow). 
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2. Moderators 

2.1. Attitudes towards authorities and road owners 

Many annoyance surveys indicate that the relationship between the authorities (noise source 
owners) and the neighbourhood is an important non-acoustical factor. People that have a high 
trust in the authorities and believe that a road is being constructed to impose a minimum impact 
on the neighbourhood and society are less annoyed than people with a low trust and people that 
feel alien to the road work and having a feeling of not being treated fairly.  

 

Figure 5: Open discussion between road authorities and residents at a public meeting on a new road project. 

Overall, trust and acceptance can yield in an annoyance equivalent noise level shift of about 
20 dB from highest trust to lowest trust. This effect can be taken into account ñtwo wayò based 
on an ñaverage trustò, i.e. resulting in a possible shift of 10 dB towards ñless annoyanceò for good 
trust and a shift of 10 dB towards ñhigher annoyanceò for mistrust. 

Note: The FAMOS project did not investigate how this moderator changes/evolves. Trust and 
acceptance are likely no steady constant that will remain at a certain value over a longer period 
of time. It may change due to changes in residents (residents leaving the area, new residents 
moving in) or by external influence (e.g. from other projects in other areas). However, events 
influencing trust and acceptance (both positive and negative) may just fade after a longer time, 
making the influence on annoyance smaller.  
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2.2. Expectations / public relations  

Attention is needed if plans for future changes are launched, especially if these plans are 
controversial and not rooted properly in the community. This is especially the case when large 
and abrupt changes occur. 

An unfortunate presentation of plans of noise mitigation can trigger adverse actions in the 
community and thus can completely reverse the expected positive effects. Likewise, negative 
media attention may lead to a similar reaction. 

The effect of expectations and expectations met can result in a shift of about 5-10 dB. This is 
about the same shift that can be expected from the erection of a typical noise barrier or extensive 
noise mitigation measures of the local traffic situation in an existing community. 

 

Figure 6: Listening examples (calibrated auralisations) at a public meeting about a road project for better 
correspondence of the neighboursô expectations and results. 

 

Figure 7: Exhibition during the planning phase of a road project, answering questions and explaining noise in dialog 
between citizens by experts. 






















































