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Abstract

The perception of highway nuisance i.e. noises, air pollution and barrier-effecssociated with
negative effects on health and quality of life. This study aims to galeeper understanding of the
development of highway nuisance perception among residents. Interviews were condiictedigents
in 32 households living along the Southern Ring Road, a highway whicleswagous neighbourhoods
in the city of Groningen, the Netherlands.

Various themes emerged from the interviews which were important in the developinesifients’
perceptions of highway nuisance. For example, our interviews showed that resitientsagv not
explicitly chosen tdive next to a highway were more acutely affected by the negative extesnafithat
highway later. Perceived environmental changes, often due to governmental actions suchxéesnded/e
noise barriers, removal of trees and newly constructed buildings causing noiséorefl@sb played a
role inthe interviewees’ development of nuisance perception. In addition, the interviewees indicated that
expectations about future highway developments influenced their current percepigimaefyhnuisance:
described as anticipation effects. Interviewees also indicated that recent inforabatidrihe potentisl
harmful effects of air pollution increased their concerns about living theahighway. A final theme
discussed were differences in the extent to which residents were atdsdlop coping strategies to
reduce the amount of highway nuisance perception.

The participantsexperiences indicate the importance of further integration between thenplad
highway infrastructure and the broader environment in order to reduce nuisacegipas and improve
residential quality near highways.
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Introduction

Highway infrastructure is associated with negative physical and psychological déféadts through noise

and air pollution (e.g. Appatova et al., 200&tional Institute for Public Health and the Environment
2013; Shepard et al., 2010; Stansfeld et al., 2000), and visual and physical obstructiomger.effeats

(e.g. Arts, 2004; Tillema et al., 2012), especially in residential areeealsed attention has therefore
been paid to mitigating the negative impacts i.e. nuisances of highways. Examfheseimeasures
include noise barriers, insulation of residences, more silent asphalt amercteaffic (Ministry of
Infrastructure and the Environment, 2015; Rijkswaterstaat, 2015). Neverthelégatimg nuisance from
infrastructure such as highways in residential areas appears to be a diffic(étga¥Veber, 2013), partly
because of differences in how the exposed negative effects of infrastratuaetually perceived by
people (e.g. Fields, 1993; Hamersma et al., 2015; Miedema and Vos, 1999; Tudor et al., 2015). In other
words, whereas some people perceive nuisance from highways, others do not. When Iglisance
perceived, this can result in psychological stress (Stallen, 1999) and a reductiodentisdssatisfaction

(e.g. Hamersma et al., 2014; Kroesen et al., 2010). This underlines the relevance standider
nuisance perception.

The perception of noise and air pollution has been frequently studied and fdum@dsociated with
several environmental and personal factors, including source proximity, environnuprabty,
government perception, expected changes in the polluting source, socio-demographicspgisgithol
aspects, source awareness and coping (e.g. Guski, 1999; Fields, 1993; Hamersma et al., 2015; Miedema
and Vos, 1999). Nevertheless, to date, most of these studies have focused on othactnfehstontexts,
on explaining one type of nuisance, or on quantifying relationships with residsatishction , often at
single moment in time. Previous studies have not dealt in detail with how thall quenception of
highway nuisance evolves in interaction with residential experiences in the broaagrcbntext.
According to Gifford (2007), perceptions of the environment are formed inaati@ns between
individuals and their physical settings. Greater understanding of the interbetiwaen theesidents’
highway nuisance perception and broader residential experiences could be of vatigedin
understanding why highway nuisance perception does, or does not, develop in certain cases.

This paper aims to explore motivations behind the development of highway nuisance perception among
residents during the residential experience. To this end, we adopted a qualits¢iv&ucly approach
based on in-depth interviews. The use of such a qualitative approach facilitates the iexptdrat
phenomena in relation to experiences in daily life (Elliott, 1999; Eyles, 1998; Wdkefial., 2001).
Interviews were conducted with people from various backgrounds. This way, we aimed &s dddre
views ofthe ‘silent majority” which often go unheard in, for example, public meetings (e.g. Woltjer, 2000;
Tillema et al., 2012). All our interviewees lived along the Southern Ring Road, anratafoining two
highways and passing through the outskirts of the city of Groningen, therfeds. At the time the
interviews were conducted, the residents of the neighbourhoods along the highway wereafacing
imminent highway adjustment project. The research context chosen is interestioglynbecause it
allows the study of the development of highway nuisance perception in a densely paelatdalit also
reflection on its relationship to future changes.

Increasing our knowledge of the experiences of the broad range of residents regardifexthefef
pollution could be of value to traffic policy and planning practice in dpiitg mitigation and
environmental quality (e.g. Henningsson et al., 20&&ber, 2013). This paper could thus provide
insights for increasing residential satisfaction near highways or other inttasg:.



A literaturereview: factorsinfluencing nuisance per ception

The presence of a highway can foster various negative externalities whiahflcance the residential
context. Tillema et al. (2012) summarize these effedtstimee types of highway nuisance: noise, air
pollution and barrier effects. The literature reveals several environmental and personahfhith could
play a role in understanding whether or not highway nuisance perception develops anuegsresi
Studies of different types of nuisance, such as noise and air pollution, antei@nditypes of traffic are
discussed simultaneously.

Environmental factors and nuisance perception

The development of nuisance perception could be related to the environmental circumstahégsan w
person lives. Several studies have found a relationship between the perception of noisedahudian
nuisance and people’s actual proximity to the pollution source, often measured by calculated exposure
but with variation in the strength of this effect (e.g. Hamersma et al., 20ig8ieMa and Vos, 1999
Schreckenberg, 2010). Along the same lines, studies found that noise nuisance perctmptien fo
residents living in insulated residences, as they are better protected agginskgosure (e.g. Fields,
1993).

Studies also found indications of relationships between nuisance perception and thedmaasiezd
environment. For example, the study by Hamersma et al. (2015) found associations Hetvpezceived
attractiveness of the environment, perceived grgem&d residents’ perception of highway noise, air
pollution and barrier-effect nuisance. The study by Gidléf-Gunnarsson and Ohrstrém (2007) also indicated
that proximity to greenery seems to mitigate the perception of noise nuiddmeceelationship between
noise perception and noise barrier design has also been studied. In general, nuisance pesreption s
decrease when the view of the road is reduced (e.g. Banjung et al., 2003). Joynt and K3ray¢ed
that transparent and vegetative barrieesragarded as more pleasant, but this is not reflected by lower
nuisance perception. The type of barrier andrékiglents’ engagement in the design of barriers were also
found to be important in this respect (Joynt, 208&derveen 2007). Associations were also found
between people’s thoughts about the government and the perception of nuisance (Guski, 1999; Kroesen et
al., 2008; Saksena, 2007). If people fear a cause of nuisance, for example pdiletiarsually hope that
the government will protect them from it. In the context of noise perceptiaski GL999) indicated that
when people feel that the actions of the authoritiesirefficient, this can increase the amount of
nuisance perceived.

Another relevant factor mentioned in the literature in understanding nuisa&mception is the
influence of expectations of future environmental changes. Studies seeking dn exqike nuisance
perception found indications that pedgleeactions to noise are more negative when an increase in noise
is expected, whereas they are more positive when a decrease is expected:iamtéffpats (Brown and
Van Kamp, 2008Hatfield et al., 2001; Job et al., 1996).

Personal factors and nuisance perception

Several studies also referred to more personal aspects which could explain wienakfen nuisance
perception happen. Hamersma et al. (2015) found that factors such as socio-demogragttitticine |
factors were associated with the perception of highway nuisance. For exampleguhe\tifat people
with a negative attitude about cars, non-highway users, home owners and older peopighéad h
nuisance perceptions regardisghighway. In general, studies seem to argue that traffic nuisance
perception has much more to do with attitude than with socio-demograplocsféetg. Fields, 1993




Miedema and Vos, 1999). For example, Fields (1993) concluded that noise perception wasorelated t
attitudinal factors such as fear of danger, noise sensitivity and noise preusitede, whereas it was
much less related to aspects such as income, age, home ownership and education.

Related to the latter, studies found indicationsaafelationship between people’s awareness or
information about the potential or actual effects of the polluting samndeheir perception of nuisance.
For examplea study by Hamersma et al. (2015) found that people who indicated an expliciepoefer
for a highway location when making their location choice, reported lower perception of highwanceauisa
This finding points to the potential importance of residential self#setea understanding nuisance
perception, i.epeople’s tendency to make residential choices based on travel behaviour, abilities, needs
and preferences (e.g. Mokhtarian and Cao, 2088 Wee, 2009). Nevertheless, the study by Nijland et
al. (2007) found no proof that the number of noise sensitive people was lower icomgared to low
noise exposure areas. One of the explanations for their findings was that people hege pet aware
beforehand that they were noise sensitive, or that other residential chstiasterere more important to
people. Compared to noise and barrier aspects, the presence of air pollutien isess visible;
invisibility could decrease awareness of the potential health effecis pblaution (Bickerstaff, 2004
Saksena, 2007). Studies found indications that the amount of perceived aiopaollitance is related to
people’s experiences of air pollution or knowledge about its potential negative effects (e.g. Saksena,
2007). The media could also increase the awareness of air pollution (e.g. Bickerstaflaad 001
Saksena, 2007). This suggests that information could play a role in the perception of nuisance.

A final aspect we would like to address because it is indiagedportant to understanding nuisance
perceptionin studies is people’s ability to cope witha situation. According to Miedema (2007), being able
to cope with daily background stressors is important for human wellbeing ant. hesdarus (1991)
relates the idea of coping dgerson’s belief and confidence somehow being able to manageroblem.

He defined two categories of coping strategies: problem-focused strategied aiactively changing or
eliminating the source, and emotional strategies which focus on influenerajtitude of peopléo the
source. In the context of air pollution, studies indicated that people sometierast@eemotionally
disassociate themselves from air pollution by associating the praoblether areas and not to their own
neighbourhood, which is known as cognitive dissonance (e.g. Bickerstaff and WakefieldSak€dna,
2007). In the context of aircraft noise, Kroesen et al. (2008) indicated an impolasionship between
people’s ability to cope and the perception of nuisance.

To conclude, studies point to several factors as potential determinants of nuisanptoperegarding
highway or other infrastructure. In the remainder & #nticle we will try to gaira deeper understanding
of the factors which play a role in understanding the development of highway nyiesioeption among
residents.

The study area: Southern Ring Road in Groningen, the Netherlands

The residential context selected for this study is the Southern Ring RemdnaGroningen, a city of
approximately 200,000 residents in the northern Netherlands. The Southern Ring Reiadftbelalso

referred to as ‘highway’, serves as part of the A7 highway, connecting the West of the Nethetdethes
German border area. The highway was constructed between 1965 and 1970 and passes taralgh sev
neighbourhoods in the city (Figure 1). The neighbourhoods surrounding the highway contain lwoith ol

more modern residences. Most neighbourhoods surrounding the highway have a high population density
and a considerable number of the residences are apartments. Nevertheless, there are atsassiorgar



the highway with a lower density and more detached and semi-detached dwellings nfpleeixathe
Rivierenbuurt, Buitenhof and Hoogkerk areas (Figure 1). The neighbourhoods house people of all ages
At the time of study, a recent ministerial order had been isshedTfacébesluif for the substantial
redevelopment of the Southern Ring Road and its surroundings (Ministry of rinftest and the
Environment, 2015), after a planning process lasting several years. These iplaits improve 1)
accessibility, by adding extra lanes and connections; 2) liveability in tyyebgi routing the highway
underground or below grade in the landscape and including more greenery; aaflic3sdfety, by
including separate crossings and fewer access ramps (Southern Ring Project, 20Hs)justhesh
project is controversial; at the time of the study some protest groups wermpptking the project
decision in court. Execution of the project is planned to start in late 2016 (Southern Reag 2015).

Methodology: in-depth interviews with residents along the Southern Ring Road

We interviewed residents from 32 homes in close proxitaitthe Southern Ring Road to develop an
understanding of experiences with highway nuisance. Four interviews were conducted wéh lbzng

in the same residence, resulting in a total of 38 participants. The resigeimierviewed all lived within
250 metrs of the highway. Table 1 provides background information on all the individyabmdsnts;
Table 2 gives a summary of those background variables.

All respondents were invited to participate hyletter providing information about the research.
Invitation letters were distributed in several streets near the SouthgrRRad. We actively approached
residents by ringing their doorbells a few days after the letter wasdslivat different times during the
day for several days for a maximum of three times in case no contact waadreBesidents were also
given the opportunity to inform us about their intention to participate oronotadvance or afterwards.
As it proved difficult to find a sufficiently large group of residents who peeckenuisance from the
highway, some residents were also approached by snowballing, i.e. through personal recoonm@ndati
other interviewees or by neighbourhood representatives, or by their padicipati an earlier
guestionnaire on the same research topic (see Hamersma et al., 26i1d)sWied to reach as broad a
range of residents as possible with respect to highway nuisance perception aiy emsiation in
neighbourhood, length of residence, homeowners and renters, age and household type. New respondents
were approached and interviewed until a sufficient variation in perceived highvisgnce perception
was reached and until saturation was reached in the variety of motivatietdefrby residents behind
the development of highway nuisance perception (Hennink et al., 2011; Ritchie and Lewis, 2003).

The interviews were conducted between April and June 2015 and varied in lemgtbrb80 and 120
minutes. Most interviews were conductedthe interviewee’s home. When interviews were held with
couples, we spoke with both members of the couple at the same time. Both intervieweaskee e
reflect on each other’s motivations. The interviewees were informed that the interview was about their
broad residential experience and the focus orf$loathern Ring Roddvas not explicitly mentioned in
the invitation, to ensure answers were unbiased. Semi-structured interviews wereetbmdticopen-
ended questions. The interviews started generally by asking about the decisiatetoltre area and
current residential satisfaction. If the highway was mentioned by interviewéleis atage, this was an
early indication of its importance to the speaker. After the general stapeiteived negative effects of
the highway were discussed further. We only discussed negative effects lgxphieittioned by
interviewees. We tried to grasp what and how factors were important in understandingstbprdent of
residents’ current nuisance perception of the highway. More specifically, we discussed theesidents’
perceptions of highway nuisance by reflecting back on 1) their locationect®)iits development during



their residential experience and the coping strategies developed, and 3) their thoughtgwakathidnges
to their location. We varied the order in which we asked the questions acctwrgiarticipantsresponses
to improve interview flow and responsiveness (Quinn-Patton, 1990; Wakefield et a)., 2001

The interviews were taped, transcribed and analysed by thematic coding. More specifieall
manually looked for overarching themes or patterns in the motivations giveesigents for the
development of highway nuisance perception. The key themes were identified based @vaneadb
the research objectives, the frequency a theme was mentioned, and the extent to waikkdtaut
differences between groups of residents (e.g. Wakefield and Elliot, 2000; Walafigld 2001), and
were discussed by the researchers in the team. Although themes were phiasaiyon the motivations
of residents thus following an inductive approach, we linked the themes tleatfoued back to existing
literature. As such, the coding process was based on a combination of an inductive aridededu
approach (Hennink et al., 2011; Ritchie and Lewis, 2013).

For ethical reasons, thimterviewees’ informed consent to participate had to be ascertained (e.g.
Ritchie and Lewis, 2003). All residents were informed beforehand about the genecslepoiphe study
to gain insight in their broad residential experience, the research tearhamdling of data and the
duration of the interview. After the interview, we provided further smed#tails about the research aims,
in case people were interestde also acknowledged that participation was voluntary and gave people
the option to withdraw from the interview at any time and to check thenscripts afterwards,
complemented by a sigd letter of consent.

Figure 1: Map of research area (the respondents’ homes are marked with dots)

\\ GRONINGEN
ANDS ol b | i P g ‘ 1
: G BRIMA N Y \
R \

° W . Z o:
¢2  Southern Ring Road

2=Interview with two household-members

NB To guarantee anonymity, the respondent numbersoag@esented in the map
Source: ESRI, 2015.



Nr Gender | Age Neighbourhood Car Type of house Household | Home Distance Noiselevel | Highway | Highway | Highway | Any
owner - type owner | from (Based on Noise Air Barrier highway
ship highway MER, nuisance | pollution | effect nuisance

(metre), 2014); reported | nuisance | nuisance | reported
reported | reported

1 Male 60+ Hoogkerk-Zuid Yes Detached Two-person| Yes <50m 5560 No No No No

2 Male 60+ Hoogkerk-Zuid Yes Detached Two-person| Yes <50m 55-60 No No No No

3 Male 40-60 | Buitenhof Yes Terraced Family Yes 50-150m 55-60 Yes No No Yes

da Male 40-60 | Buitenhof No Terraced Family No 50-150m 50-55 Yes Yes No Yes

ab Female | 40-60 No Yes No Yes

5 Male 20-40 | Corpus Yes Apartment (7th floor) Two-person| Yes <50m 5560 Yes Yes No Yes

6 Male 2040 | Corpus Yes Apartment (6th floor) Two-person| Yes <50m 5560 No No No No

7 Female | 40-60 | Corpus No Apartment (5th floor) One-person| No 50-150m 50-55 No Yes No Yes

8 Male 20-40 | Wijert No Apartment (3rd floor) One-person| Yes <50m 60-65 No No No No

9 Female | 20-40 | Wijert Yes Apartment (3rd floor) One-person| Yes 50-150m 55-60 No No No No

10 Male 60+ Wijert Yes Apartment (3rd floor) One-person| No 50-150m 55-60 Yes Yes No Yes

11 Female | 20-40 | Rivierenbuurt No Apartment (5th floor) One-person| Yes <50m 60-65 No No No No

12 Male 60+ Rivierenbuurt Yes Apartment (6th floor) Two-person| Yes <50m 60-65 Yes Yes No Yes

13a Male 60+ Rivierenbuurt No Apartment (3rd floor) Two-person| No <50m 55-60 No No No No

13y | Female | 60+ Np No No No

14 Female | 40-60 | Rivierenbuurt No Apartment (3rd floor) One-person| No <50m 55-60 No No No No

15 Female | 60+ Rivierenbuurt No Apartment (3rd floor) One-person| No <50m 55-60 No No No No

16 Female | 20-40 | Rivierenbuurt Yes Apartment (ground floor) | Two-person| No <50m 55-60 No Yes No Yes

17 Female | 60+ Rivierenbuurt Yes Semi-detached One-person| Yes 50-150m 55-60 Yes No No Yes

18a Male 40-60 | Rivierenbuurt Yes Semi-detached Family Yes <50m 5560 No No No No

18 | Female | 40-60 Yes Yes No Yes

19a Male 60+ Rivierenbuurt Yes Semi-detached Two-person| Yes <50m 55-60 No No No No

19 | Female | 40-60 Np Yes No Yes

20 Male 40-60 | Rivierenbuurt Yes Apartment (ground floor) | Two-person| Yes 150-250m 5560 Yes No No Yes

21 Male 40-60 | Herewegbuurt Yes Terraced Family Yes 50-150m 55-60 Yes Yes No Yes

22a | Male 60+ Herewegbuurt Yes Detached Two-person| Yes <50m 60-65 No Yes No Yes

22y | Female | 60+ Np Yes No Yes
23a Male 60+ Herewegbuurt Yes Detached Two-person| Yes <50m 55-60 No No No No

23 [ Female | 40-60 No No No No

24 Female | 40-60 | Herewegbuurt Yes Terraced One-person| Yes 150-250m 50-55 No No No No

25 Male 40-60 | Linie No Apartment (2nd floor) Family No 150-250m 55-60 No Yes No Yes

26 Male 20-40 | Linie Yes Apartment (3rd floor) Two-person| No 150-250m 55-60 Yes Yes No Yes

27 Male 20-40 | Linie Yes Apartment (ground floor) | Family No <50m 5560 No No No No

28 Female | 60+ Linie Yes Terraced One-person| No <50m 60-65 No No No No

29 Male 60+ Linie Yes Detached Two-person| Yes 150-250m 50-55 No No Yes Yes

30 Female | 20-40 | Oosterpoortbuurt | Yes Apartment (1st floor) Family No <50m 60-65 No Yes No Yes

31 Female [ 20-40 | Oosterpoortbuurt | Yes Apartment (1st floor) One-person| No <50m 60-65 No No No No

32 Female | 40-60 | Oosterpoortbuurt | Yes Detached One-person| Yes <50m 5560 Yes No Yes Yes

1Interviews were conducted with two persons within the sanusehold

2Dwellings of all respondents living within 50 metresnfrthe highway are positioned directly alongside tlyhay (although most of times noise barriers are situagdgeen houses and highway).

This does not apply to dwellings of interviewees livingn€tres or more away from the highway.
sMilieu Effect Rapportage (MER) Aanpak Ring Zuid ("Eiommental Impact Assessment Southern Ring Prgject
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Table 2: Summary of respondent background infor mation

Socio-demographics Subcategory # | nterviewees
Gender Male 20
Female 18
Age 2040 10
40-60 14
60+ 14
Distance from highway <50m 25
50-150m 8
150250m 5
Neighborhood Buitenhof 3
Corpus 3
Herewegbuurt 6
Hoogkerk-Zuid 2
Linie 5
Oosterpoortbuurt 3
Rivierenbuurt 13
Wijert 3
Car ownership Yes 28
No 10
Type of house Apartment 19
Detached 8
Terraced 5
Semi-detached 6
Household type Family 9
One-person 12
Two-person 17
House owner Yes 23
No 15
Distance from highway <50m 25
50-150m 8
150250m 5
Noise level 50-55 DB 5
5560 DB 25
60-65 DB 8
Any highway nuisance reported Yes 20
No 18
Highway noise nuisance reported Yes 11
No 27
Highway air pollution nuisance reporte Yes 15
No 23
Highway barrier effect nuisance Yes 2
reported No 36

Findings. The development of Southern Ring Road nuisance perception in residents

Below we present the main findings of our analysis with regard to the developmentsahaeui
perception regarding the Southern Ring Road. The themes which appeared from the intesviews a
important to understanding the development of highway nuisance perception ithauedeel of highway
awareness when makiagesidential location choice, the role of a changing environment, future highway
plans, increased information, and the individual ability to cope. The findings wemtustd by the
themes which appeared from the interviews as being relevant in the development of (afytighevay
nuisance, instead of by type of highway nuisance. As such, different type$iwhgiguisance (noise, air
pollution etc.) could be discussed within several themes (awareness, ahilityet@tc In describing
the themes, we selected some quotes which were most appropriate in vistiadiziiféerent viewpoints
among residents on the chosen themes.

1 More specific information about the thematic coding process could be prdogidbed authors on request



Awareness of choosing to live in a highway location

One of the aspects which appeared important in the thirbkingd residents’ current level of nuisance

perception was the extent to which they were aware of choosing housing near the Southern Ring Road.
Most residents indicated that they had known about the presence of the highway witdtoskeetheir

residential location. Several explicitly evaluated positive aspects of the highwlagir location choice.

For example, a group of interviewees mentioned that they preferred a location near ay highw

accessibility reasons, to reach activities such as work, and family and friends.r&idents even

mentioned that proximity to the highway made it easier to plan their trips. As orgoméed out:

‘Strategically, this is an ideal location for journeys soutldwlcan see whether there are traffic jams. If
| spot a traffic jam on the viaduct in the morning when | am about to ledake lan alternative route.
That takes a little bit more time, but you avoid the traffit.ja(Respondent #1, male, 60+, <50m from
highway)

A number of other advantages of the presence of the highway were also evaluéteelypby
residents in their location choices. For examplé&w residents mentioned that having the highway in
front of their house instead of other houses gave thgneater sense of privacy. The respondents who
mentioned privacy were usually women. As one woman said:

‘We could also have lived in front of another flat. That | would have @dlikore, because you feel that
others canseeyou. So from that perspective, | thought that living next to a highwaydwoe an
advantage.(Respondent #16, female, 20-40, <50m from highway)

Three older interviewees who live directly next to the highway emphasizedrpdsitiliness aspects
created by a view of the highway, which they valued in their residential Inaaimce. For them, living
along the highway gave them something to look at, which they appreciated.

‘At one point, they wanted to construct a noise barrier which would haveeckaur view of the
highway. We circulated a questionnaire in the neighbourhood, and 90 percedtdutrie oppose this
Older people like to watch trucks and cabiscause they are something to look at.” (Respondent #13a
male, 60+, <50m from highway)

Several other residents did not specifically see the advantages of the higherayhey chose to live
near it, but indicated that they had evaluated the potgntigigative effects of the highway in their
location choice and felt they would be bearable. Some mentioned that they basexaheition of
potential highway nuisance on previous experience of living near roads and highwaggalffpie, a
woman indicated that her previous home had also been near a highway and she had nat pessaie
nuisance at that time as she got used to it. Based on this, she was not realhedoaioeut the proximity
of the highway when choosing her current residence.

‘The house we lived in before was also near a highway, with a tiffié which we got used to. | have

the feeling that the location we have now is even quigerhaps because of the noise wéRespondent
#16, female, 20-40, <50m from highway )

10



Other interviewees indicated that they had evaluated the potential nuisance ofitteyHy checking
it before choosing their current residence. They listened to the noise and observed the pedemce
highway by visiting the place several times before deciding to buy otheinhome. On the basis of that
evaluation, they judged the situation acceptable. As one man said:

‘Well, I checked beforehand whether | would be bothered by the highway becdlusaoisance or cars
passing. Before | decided to buy the house | visited it several timssyerial times of the day, during
peak and off-peak times, but | did not perceive any highway nuisafi@spondent8, male, 20-40,
<50m from highway)

However, another group of interviewees mentioned that they made a less welkhfdecision to
live near the highway. They indicated that they were much less or only partly afathies potentidy
negative effects of the highway when deciding where to live becauseothegdon other aspects which
they judged at that time as being more important, such as the positive chdiestel the house or the
neighbourhood. Awareness of the negative effects of the highway increased for some ddidesits as
they lived in the neighbourhood and experahihe effects of the nuisance. As one man indicated:

‘At that time, the highway was not really a factor in our considemattompared to other things. But as
you live here, you get a better feel for what it means. | thinkélgative effects have started outweighing
the positive effects (Respondent #20, male, 40-60, 50-150m from highway)

Several interviewees also indicated that although they were aware of the highisaywhen they
chose the location, they thought less about the potential effects of air pollutionsaswhre less
‘perceptiblé. When living in the area, these residents noticed a fine dust on for exaegiplaundry and
their balconies, which made them more aware of the potgntiabative effects of air pollution. One
woman mentioned:

‘I didn’t realize the potential effects of air pollution beforehand. I checked the noise of the highway and
thought...This is ok. However, I only started to notice the effects of air pollution when I experienced the

dust and smell on my balcony. That is something you only start to experience iwhgnhére..’

(Respondent #7, female, 40-60, 50-150m from highway)

The group of interviewees who felt surprised by the negative effects of the highesayparticularly
prone to indicating that they currently perceive highway nuisance. A f&dergs who were negatiye
surprised by the presence of the highway also indicated that they would daletdrabout checking for
potential nuisance were they to move again.

In contrast, some residents also indicated that they had discovered the advantages of a loctiteon near
highway in terms of accessibility only after living in the area. For exarapkewoman indicated that her
interest in good accessibility by car grew after buying a car:

Well, initially, | didn’t have a car. Now I have one, it is easy to park it nearby. You can easily access the

highway, which is really convenient. | therefore now value the positieetefof the highway over its
negative effects.(Respondent #31, female, 20-40, <50m from highway)
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A changing residential environment

Another aspect which seemed important from the interviewstesies concerning the development of
residents’ perception of nuisance from the Southern Ring Road were perceived changes in the direct
environment.

For example, several interviewees indicated that the perception of nuisance was oetsasbhal
differences. Many interviewees mentioned that the extent to which they perceigadaesi from the
highway was dependent on the direction from which the wind blows. Some interviewees intiattiee t
highway is more present in the summer period when they spend more time outdeovgesidents also
indicated to perceive more nuisance from the highway in rainy periods when than rdia pavement
creates an extra noise when cars drive over it.

‘The nuisance of the highway is most present in rainy periods, because rain creates a kind of noise.’
(Respondent #11, female, 20-40, <50m from highway)

Interviewees also referred to more structural changes. For example, several retiddrad already
lived in the area fomlong time indicated that the volume of traffic on the highway had increased over
time and that this had caused their perception of nuisance to increase. As one woman pointed out:

‘When we chose to live here, it was a nice location and it was 1986. I \Baptember, and on 15
September the Eastern Ring Road opened. Because of this the traffityimteas my house on the
Southern Ring Road also increasdBespondent #17, female, 60+, <50m from highway)

Others indicated that their perception of nuisance had changed eitherefyositinegativey due to
changes in the physical aspects of the highway infrastructure. For example, duringmigws, three
residents noted the previous change to the highway in 2008 which included the constfuadiditional
lanes and a tunnel under the Southern Ring Road. Two indicated that their situation baddrbpcause
of the adjustment project as the highway nuisance decreased following improvieminat traffic
situation and from the construction of noise barriers. However, another interyi@iveed out that the
amount of noise had increased because of the placement of a noise barrier.

The noise of the highway has increased since they built the screens gnagthey are too low and
perhaps they reflect the noise to higher floors of the building, such astthdofifr where | live’
(Respondent #11, female, 20-40, <50m from highway

Several interviewees also mentioned that changes in the wider environmentfdwaddaftheir
perception of nuisance. A typical example mentioned by interviewees was the construction of buildings in
the surroundings, causing noise reflection and a perceived increase in nuisanceoperdsptne
interviewee noted:

‘I don’t remember being so negative about the highway initially. At the time we dmedechtion, the
noise screens were one metre higher, and those buildings (points to some buileiisgst there yet. In
my opinion the arrival of those buildings also had an impact on noigetiefl. It feels as though the
noise is being pumped through the gaps between the build{Rgspondent #4a, male, 40-60, <50m
from highway)
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The presence of trees was also mentioned several times in relationineithiewees’ awareness of
the highway. It is noticeable that all the residents who mentioned trees indicated that thegsfeédt have
a relaxing effect on their perception of nuisance. Some residents indicatedethatvwareness of the
highway was increased after the remlof trees in the surrounding area. As one older woman said:

‘At a certain point they [the local government] decided to build onadiedr there, from which they had
to remove the trees. Those trees reduced the amount of noise and dogtfoomithe highway. Every
tree they removed made a difference. Instead of minimizing nuisance, thegizadxnuisance by doing
that. (Respondent#7, female, 40-60, 50-150m from highway

Residents who talked about an increase in nuisance perception because of environmentailsbanges
often referred to government policy and action. The Dutch government mainly baskig#sam actions
on exposure calculations (Rijkswaterstaat, 2014). Calculations are based on models iselueiag
factors to estimate the amount of exposure at a specific location. Several interviepoges that they
felt that the calculations do not reflect what they actually perceivee Sesidents also mentioned some
disappointment at government actions and their perception of their abilitfluence them. As one
respondent indicated:

‘We did measure the exposure level ourselves, however...they were always higher than the government
calculations. However, they refused to measure here because the measyele is further away.
Actually you should place such a pole at the traffic lights, where cars ateeBeaause that makes a lot
of noise. They work with averages, but you also have peak load, you shoalddedunt of that.
(Respondent #12, male, 60+, <50m from highway)

Anticipation of future highway adjustment plans
During the interviews, several residents described a relationship betweenhthajhts about the
Southern Ring Road adjustment project and their current perception of highway nuisance.
Interviewees expressed different attitudes towards the proposed highway adjydémentSome
residents who were actively opposed to parts or all of the plans indicatethafiatvere becoming
increasingly stressed by the presence of the highway because of what théyeavare about the future
highway adjustment plans and how involved they felt in them. This was espedciallgftmterviewees
from the Rivierenbuurt and Wijert areas (Figure 1), where residents especitditions to get worse. As
one interviewee put it:

I dislike everything about the way Were being involved. They do not take us seriously. Maybe | am more
annoyed by the presence of the highway because | am now so concerned about thanséw pl
(Respondent #10, male, 60+, <50m from highway)

Conversely, some interviewees who expect improvement in conditions where they livedngpeke
calmly about the presence of the highway. One interviewee living in arwaeza the highway will be
routed underground under a park indicated that the information she had received aboutetimigfuitay
plans reassured her about the highway. Knowing that the future is likely to bethmatténe present made
it easier to deal with the present.
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‘My perception of highway nuisance first increased when | heard about plaevelopment. They
wanted to build the highway on pillars, an awful idea. At that time | heaedy car passing and was
really annoyed. Now, | am more calm about it, also because the cumestgound more positive to me.
They will build the highway underground, under a patRespondent #32, female, 40-60, <50m from
highway)

Increased information about the effects of air pollution
In several interviews residents explicitly indicated that their concerns aboeitfebes of living near the
Southern Ring Road increased as they read or heard more about the potential negativef efilects
pollution while living in the area. This information was obtained from the isorgattention being paid
to air pollution in the media or from protest groups against the highway adjustmeat.proj

Several residents mentioned that tihaeye not sure about the effects of air pollution on their health and
that their awareness of this potential danger increased on the strengfbrrofition they obtained on the
subject while living in the area. It was also noticeable that several residemtalked about having more
information about air pollution also indicated a lack of trust in govern@eintns and the announced
highway development project. Some interviewees described how their sensitinityrioation about air
pollution was triggered by the dust they experienced around their homes, potentiaihg doom
highway traffic pollution. A few residents indicated taking more accousticti information because of
concerns about the health of their children. For example, one woman indicated that hes abmarthe
potential danger of air pollution increased after her first child was born.

‘Some time ago | spoke with a doctor from the National Institute dbti®®Health and the Environment
[in Dutch: RIW]. The direaves they have, legally accepted norms, that is...., they still know very little
about it [pollution] This woman also acknowledges that although there are norms, this doesn’t mean that
concentrations below the norm are not harmful. Especially now | have mgrsb as | am pregnant
again, | am more aware of the potential negative effects of air pollufRespondent #30, female, 20-40,
<50m from highway)

Some interviewees also indicated that the extent to which they were influenced byatidorabout
the potential impact of air pollution was related to their own health. Some residents statesyttat not
really feel that air pollution was affecting their health as ttieynot perceive any related health effects.
Ore resident, however, indicated that his awareness of the potential consequencemlbitian was
increased by personal health problems. At one point he had been hospitalized due to laengspvdtich
made him more aware of the potential danger of air pollution.

‘I was in the hospital some years ago with a severe lung infection. I almost didn’t survive. Before that time
I was not really aware of air quality, but since théave become more aware of the potential dangers of
air pollution.” (Respondent #21, male, 40-60, <50m from highway)

The perceived ability to cope with highway nuisance

A final theme we would like to address as it appeared relevant in how residéntbdat their
development of Southern Ring Road-related nuisance perception is the extent to whicwegs¥ound
ways to cope with the negative presence of the highway.
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Some residents indicated that coping measures were not necessary as they fetititree aféarts of
the highway for their residential location were negligible. Those interviewees adlitett the position of
their home or its features made it easier to deal with highway nuishocexample, because their
balcony or garden was positioned on theod sidé of the house, they were able to close windows or felt
that they had a well-insulated house.

Several other interviewees referred to ways in which they learned to focus |lbesragative effects
of the highway: more emotional coping strategies (Lazarus, 1991). Many ohtbationed that they try
to see the highway as a part of the city life in which they live andonfaicus on it. They indicated that
every residential location has positive and negative effects which you hdealtwith. As one woman
indicated:

‘Well, | have something like, what can | do about it, why would | cona&mton it. | try to think about
other things. (Respondent #4b, female, 40-60, <50m from highway)

Several interviewees also indicated that their perception of noise nuisanceh&ohighway has
decreased during the period they live in the neighbourhood, because they got used to iesHiemis r
visualised this by referring to a situation they had in which visitoredagkout their problems with
highway noise. As one man indied:

‘Sometimes if | have visitors they notice the noise from the highway andeak am not bothered by it.
But |'ve got used to its noisg(Respondent#5, male, 20-40, <50m from highway)

Some interviewees reported specific strategies to escape permanently or tignfparathe negative
effects of the highway and thus control them: more problem-focused cofhiagarus, 1991). Some
interviewees indicated that they found ways to reduce the amount of nuisancehousige such as
placing air grids, not sleeping in the most noisy rooms or putting plants ¢clehaer sideof the house.
Strategies such as going to a frianglace, or going camping were mentioned as temporary escape
options. Respondents found these possibilities made living near the highway mat#ebe®s one man
indicated:

‘There is more noise behind my house than in front. But anyway, we have a hwh# on a camp site,
and we go there every sumnigiRespondent #12, male, 60+, <50m from highway)

Another group of residents, however, mentioned having more problemsdavitbfthe presence of
the highway, especially the noise, because of its persistence. These residieated feeling more
sensitive to nuisance and they could not find a way to avoid noticing itm@nendicated that he would
find himself particularly focusing on highway noise while in bed, which samst caused sleeping
problems.

‘My wife goes to bed and fallsfaep in 15 minutes. I go to bed and don’t drop off that quickly...Andf |

am unlucky | am awake for 3 hours and then | notice how noisy’ ifRespondent #4a, male, 40-60,
<50m from highway)
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We also observed notable differences in how residents described nuisance perceiatioim to
their perceived ability or inability to move house easily. For instance,adeesidents with rental homes
indicated that they were less concerned about the highway and related future develbpomrgs they
could easily leaveif they wanted to. In contrashomeowners who reported nuisance perception
sometimes mentioned potential concerns they had about selling their homes to future buyers. Som
differences were also found with regard to income: people mentioned adome as a reason for having
fewer possibilities to easily move and find a suitable residence for giic®. We also observed a
difference on this point between residents we spoke to with respect to age. Yiotergeawees seemed
more relaxed in the way they talkabout coping with highway nuisance. They often indicated that they
would just move if they stopped being satisfied with the situation. Some of ther@dtiients, however,
indicated that they could not easily ma¥ethings got worse, due to their advanced age. As one older
resident, living in front of the highway, argued:

‘Well, look, | am almost 80 and he is 84u don’t think about moving at that agg¢Respondent #13b
female, 60+, <50m from highway)

Discussion of resear ch findings

The intervieweésstories revealed several teams as being important to understanding tloprdewe|of
highway nuisance perception among residents. Below we discuss our findings further against the backdrop
of the themes which emerged from intervieweegements.

The first theme discussed was the interviewees’ awareness of selecting a highway location. The fact
that all the residents we interviewed had moved to the area after the highway was constructed abuld refle
residential self-selection where people sedcthemselves into the area based on, for example,
accessibility preferences or lower sensitivity to nuisance (e.g. Nijlarad.,eR007 Van Wee, 2009).
Indeed, the majority of the residents we interviewed indicated that theyamere of the highway and
evaluated it in their location choice. Some evaluated the proximity taghevdy positivdy by referring
to accessibility gains, privacy reasons and liveliness aspects. Others weady damiliar with living
close to nuisances or evaluated its negative aspects compared to other postitgiagpeir location
search process and judged them to be bearable. Nevertheless, based on our intestigigeewe found
that there were also residents who made a less informed choice, which couldretetess bounded
rationality (Simon, 1957). Several residents indicated that they were negativelised by the presence
of the highway after their location choice, as they took less account of thdigloterisance of the
highway when choosing their current residential location. This could explais&lihgelection into these
areas is sometimes not found (e.g. Nijland et al., 2007). In addition, some residentednitiatthey
became more aware of the negative aspects, or, to the contrary, the positive asplicisveay location
through experiencing them after their location choice, which they would takeaguount in future
mowves Both could be signals of later self-selection (e.g. Van Wee, 2009).

The second theme which emerged from the interviews as important in the developmeisénce
perception were perceived changes in the residential environment. Interviewees mehi@myes in the
design of the Southern Ring Road, but also changes in other aspects of their wigezniironment
such as the remaV of trees which influenced their evaluation of the highway both polsitisad
negativdy. These findings support studies who have found relationships between environnpett as
and nuisance perception (e.g. Gidléf-Gunnarsson and Ohrstrom, Bafersma et al., 2015). It also
indicates that despite an increasing awareness of the interrelationshigertdhe planning of Dutch
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highway infrastructure (under the responsibility of the national governmenfjsamader environment
(under the responsibility of the regional/local government), interventions by tredagare not currently
naturally intertwined (e.g. Heeres et al., 2012; Rebelgroup Advisory, 2015). Inifm#her literature (e.g.
Guski, 1999; Kroesen et al., 2008; Healey,&8990ome residents also mentioned that a sense of having no
influence over government actions creaaetistrust of government, which in turn regalin an increased
perception of nuisance. This indicates the importance of creating sufficienttuoppes for citizen
involvement in environmental and infrastructure planning (e.g. Arnstein; Hagdey, 1997).

A third important theme in the emergence of nuisance perception was expecegerting the plans
to redesign the Southern Ring Road. Some residents indicated that stress aboutwéay inicreased
because of the highway adjustment plans or the way they felt involved in thoseQileers, however,
indicated that an expected improvement to the current situation relaxed their percepti@ante. This
is in line with research indicating that the perception of nuisance cawhakbange before any actual
change in nuisance levels, described as anticipation effectsClgegnobai et al.2011; Guski, 2004
Henneberry, 1998). This could also explain why the study by Hamersma et al. (2014) fowndigfeer
highway nuisance perception is associated with an expected decrease in residesfiietiGatdue to
highway adjustment plans. Our findings suggest the added value of accounting tionetand stage of
highway projects in understanding and comparing nuisance perception levels among resigents (
Flindel, 2015 Tillema et al., 2012;).

A fourth theme reported by several interviewees were increased concerns about livirthenear
Southern Ring Road due to information about air pollution they received duraig residential
experience. The potentiplnegative effects of air pollution have attracted increasing attentionthem
Dutch media. This indicates the role of media and publicity in creating awarasesas also found by
other studies (e.g. Bickerstaff and Walker, 2001; Saksena, 2007). Interviewees alsoeudattors
which influenced the extent to which they were affected by information about air pollution, such as having
children, changes in their health situation, concerns about future highway adjustmédntsust in
government actions. This suggests that residents react differently to thenkamation (e.g. Dunwoody
and Griffin, 2015; Yang et al., 2014

The fifth theme we identified as important in our interviewees’ nuisance perception was the extent to
which they were able to cope with highway nuisance during their residentialexnqeeriWhereas some
residents mentionethat characteristics of the house, such as insulation or a garden on the ‘good’ side,
made coping with highway nuisance easier. Others mentioned having developed pochbiesa-f
strategies (Lazarus, 1991) to eliminateabieast have some control over nuisance, such as installing
ventilation grids or going camping, or emotional coping strategies (Lazarug, sii9ilas getting used to
the noise, or finding ways not to pay attention to it.. Related to this, somadnteeg rationalized their
highway location choice by indicating that every location has its advantagedisaciantages which
need to be dealt with, whidanbe explained as cognitive dissonance (e.g. Bickerstaff and Walker, 2001).
Other residents indicated that they could not find proper ways to cope, resultimghway-related
nuisance perception. The importance of coping ability in understanding nuisance percefmiso i
emphasized by other studies (e.g. Kroesen et al., Zaken, 1999).

In discussing the themes, the role of (changing) socio-demographics andeattitas also noticed,
although drawing conclusions based on qualitative data should be approached cautiously. For example, we
noticed that residents described their older age, house ownership and low income as reasons for perceiving
less flexibility to move elsewhere as a final coping strategy to higinwesance perception. However, on
the contrary, some residents mentioned their young age, house renting position and finasitidities

17



as reasons for being flexible in moving elsewhere in case highway nuisance showddeindifeese
differences are also often found in the literature on moving and explained by higher perceicadlor
costs of moving (e.g. Hamersma et al., 2015; 19991 Speare, 1974). The importance of both aspects in
residents’ perception of transport-related nuisances is also addressed in other studies. (e.g. Hamersma et
al., 2015; Saksena, 200Wardman and Bristow, 2004). Furthermore. residents described advantages of
the residential location in proximity of the urban highway if they ownedter #hey bought a car, which
supports studies finding a relationship between usage of a polluting source andia¢sdgsfaction

close to the polluting infrastructure (e.g. Hamersma et al., 2015; Kroesen 20H0) Although no
generalizations could be made based on the present study, the findings provide sévatiahmdor the
relevance of socio-demographics in understanding attitudes towards the prestrecdighway in the
residential environment.

Finally, although this research mainly aimed to study factors relevant tostarting differences in
the development of highway nuisance perception in residents, some general aseraatut the
importance of nuisance perception within the broader living contexbeanade. It was notable that it
took some time to find a sufficient number of residents who perceived any sifuaiigance from the
highway. This is in line with the quantitative study by Hamersma et al. (2014¢ isaitne research area,
which revealed that only a small percentage of people perteonsiderable highway nuisance. Several
residents also mentioned perceiving more nuisance from neighbours than from theityprokithe
highway. Furthermore, regardless of the nuisance perceived, most people indicated ttmibhsipérc
home or neighbourhood which they valued, such as accessibility gains from highwayitgroxithe
short distance to the station and the city centre, compensated for the negatiteeoéithe highway. This
underlines the importance of noticing the broader environment in understaadidgntial satisfaction
near highways (e.g. Hamersma et al., 2014, Nijland et al., 2007).

Conclusions and recommendations

In this research we aimed to gairdeeper understanding the development of highway perception in a
residential context using interviews with residents from 32 homes located h&puathern Ring Road

in Groningen, the Netherlands. As distinct from other often quite specific studiegisance perception
regarding various types of infrastructure, this research studied the develogmaverall highway
nuisance perception in interaction with the broader residential living contexeover, by interviewing
residents from different backgrounds, we also gawmice to the broadefsilent majority’, who, as
emphasized by other studies (e.g. Woltjer, 2000), often go unheard at public meetings, events and protests
Our findings suggesthit considerations in residents’ location choices, changes in the environment,
anticipation of highway adjustment, increased information and coping strategies wer&aihthemes in
understanding the developmentrefidents’ nuisance perception. Our study revealed a variety of views
among residents and provided several examples of how the experiences of resitientdioader living
context influenced and compensated for how nuisamqeerceived, which underlines the interaction
between persons and their physical sett(egs Gifford, 2007).

The interviews provided several insights for highway infrastructure jpl@rpolicy. For example, our
research underlined that it is important to realize that reducing highway nupeeption goes beyond
following calculated exposure levels and related environmental norms only. The staries\iéwees
showed how nuisance perception is related to residents’ experiences in the broader environment. For
example, many interviewees mentioned (changing) environmental aspects as influencingishrce
perception levels, which in their view are currently insufficiently taken intowatt in calculations, such
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asincreased traffic intensity, the impact of wind, trees and building rigftecAs perceptions of residents
vary, it is difficult to adjust governmental actions for mitigatioretery specific situation and individual
resident. However, governments could better account for perceptions of highway nuisheagghyore
aware of the potential interaction between (changes in) the design of therbeoadonment and the
perception of highway nuisance, and by investing in attractive environmentsedR&athis, taking
account of residents’ knowledge of the environment and enabling effective communication and
participation in planning highways and related (re)development in a community cquichhal nuisance
perception by creating a sense of influence (e.g. Guski, 2004; Nederveen, 2007). In cotimgumita
residents, it could also be worthwhile to make use of noise/air pollution exposure enggsr on
particular locations (preferably by independent organizations) to redsicestlin exposure calculations
and support governmental mitigation actions. Furthermore, by showing the variety oatimonsvin
residents, the findings suggest that highway planning policies need to accoasident characteristics.
For example, although no generalizations could be made, we encountered differencerwmstheld by
older and younger residents on their relationship with the highway. Some resiicased that their
older age was a reason for enjoying watching the traffic on the highway asy# livieliness. None of the
younger residents explicitty mentioned this point. In addition, their advanced agemewi®ned by
residents to indicate a lower flexibility of moving elsewhere if dissatsfivith current or future
developments. Such characteristics of the existing or desired population of residesataicould be
incorporated into decisions about the design and the planning process of highway and ottreciafeas
in order to increase residential satisfaction. Additionally, our results shdwediéspite residents all
having moved into the neighbourhood after the Southern Ring Road had been constructdd, no
residents were equally aware of the potential negative effects when choosingrtaHverea. It is worth
considering the information provided, for example by real estate agents, housing asso@ati
municipalities, to increase awareness of the potential future consequences of clmdsiagnear a
highway. Related to this, it is worth thinking about differentiatingicgobetween new highway
development and adjustment projects in residential areas. In the former case, people lesgedmatde
to voluntarily choose to live near highways, which could result in a greppersition to plans (e.g. Van
Wee, 2009). Finally, the fact that several resislgarbvided problem-focused and emotional coping
strategies, such as cognitive dissonance, as well as compensating factors to deggrwith nuisance
perception in the broader residential environment could be seen as a positiveasigerednal capacity
for dealing with negative situations. Nevertss this should not prevent the government from mitigating
actual exposure ternsure public health and residential quality.

Despite this papés contribution to more in-depth insights into the development of highway nuisance
perception, we note some limitations which could be analysed further in future ne$eistty, this paper
is based solely on one case. Our case-selection method enabled the investigatisance in depth by
considering both the past and the future, but further generalization could besddbyestudying different
cases to compare different highway settings at different locations, withctligtipulation demographics,
historical backgrounds, etc. Secondly, #wedy’s qualitative design provided in-depth knowledge of
residents perceptions of highway nuisance over time, but limits the possibility of taggrfirm
relationships. Longitudinal research could further investigate the relatiobshigen past and future
events and nuisance perception that our research findings suggest. Thirdly, this euidgdpan
understanding of the relationship between future highway projectsresidents’ current nuisance
perception, but did not go into detail on how those expectations about the highwage gnajects or
experiences with participation in projects are actually formed. This could be picked up bydshanein.
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In conclusion, our interviews showeslamples of the interrelationships between the residents’ living

experience and their nuisance perception levels, which underlines the importancengf tomrairds more
integrated policy and planning, connecting highway infrastructure and the envirortieeneg et al.,
2012; Ministry of Infrastructure and the Environment, 2014; Tillema et al., 2012). Takingader view
and accounting for the characteristics of the residential context in nmigighiyhway nuisance could
relieve stress and head off future protests against highway development.
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