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Abstract

Values related to culture, identity, community cohesion and sense of place have sometimes

been downplayed in the climate change discourse. However, they have been suggested to

be not only important to citizens but the values most vulnerable to climate change. Here we

test four empirical consequences of the suggestion: (i) at least 50% of the locations citizens'

consider to be the most important locations in their municipality are chosen because they

represent these values, (ii) locations representing these values have a high probability of

being damaged by climate change induced sea level rise, (iii) citizens for which these values

are particularly strongly held less strongly believe in the local effects of climate change, and

(iv) citizens for which these values are particularly strongly held less strongly believe that

they have experienced the effects of climate change. The tests were made using survey

data collected in 2014 from 326 citizens owning property in HoÈganaÈs municipality, Sweden,

and included values elicited using a new methodology separating instrumental values from

end values, and using the former (which strictly speaking should be seen as estimates of

usefulness rather than as aims in themselves) as stepping stones to pinpoint the latter, that

represent the true interests of the respondents. The results provide the first evidence that,

albeit frequent, values related to culture, identity, community cohesion and sense of place

are not the values most vulnerable to climate change. This in turn indicates a need to further

investigate the vulnerability of these values to climate change, using a methodology that

clearly distinguishes between instrumental and end values.

Introduction
Assessmentsof vulnerabilityto climatechange,reflectingexposure,sensitivityandadaptive
capacityto climatechange[1], typicallyfocuson materialandeconomicaspectsof climate
changewhilevaluesrelatedto culture,identity,communitycohesionandsenseof placeare
rarelyaccountedfor, e.g.[2±3].However,theselatterkindsof valuehavebeensuggestednot
only important for humanwell-beingbut potentiallythevaluesmostvulnerableto climate
change[4], p.112in [2].
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Thecitizensthemselvesmight takemeasuresto protectvaluesat risk from climatechange,
shouldthesocietyfail to protectthem.Thepreparednessto takemeasuresto adapthasbeen
shownto dependon thedecision-makingagents'perceptionof risk,e.g.[5]. Basedon abelief-
desiremodel[6±7]driving adaptation,recentstudiesshowthat theresponsesto two questions
abouttheindividual,on heror hisstrengthof beliefin localeffectsof climatechangeandin
havingexperiencedtheeffectsof climatechange,provideanalmostcompleteexplanationto
adaptationof forestmanagementto theeffectsof climatechangeamongprivateforestowners
[8±9].How stronglyanindividual believesin thelocaleffectsof climatechangeandin having
experiencedtheeffectsof climatechangearethusimportant determinantsof hisor heradap-
tivemeasuresandhenceaffectshisor hervulnerabilityto climatechangeaswell.

Alsootherstudieshaveshownthesetwo factorsto bepowerfulexplanatoryfactorsfor
adaptationto climatechange[10±11].Thestrengthof beliefin localeffectsof climatechange
providesanexplanationto thevariationin Swedishmunicipalityplanners'implementationof
measuresfor adaptationto climatechangeaswell [12]. In thecaseof understandingwhichval-
uesaremostat risk,pastresearchhasfoundpeoplewhoparticularlyvalueculture,identity,
communitycohesionandsenseof placearelesslikely to perceivethemselvesat risk of climate
changee.g.[13].

A muchtried but oftenunsuccessfulwayof makingvaluesexplicitaswellasto makethem
easierto compare,is to dressthemin monetaryterms.Adger,O'Brien,andcolleaguespoint
out thatsometimes"[t]he lossof placeandits psychosocialandculturalelements(thelossof a
'world') canarguablyneverbecompensatedfor with money"[14], p.15in [4]. Theproblem
canto someextentbedealtwith throughtheuseof differentkindsof contingentvaluation
schemes,e.g.[15±18],but whentranslatingnon-monetaryvalueinto monetaryvalue,some
information is inevitablylost.Theinformation lostis typicallyqualitativeinformation relating
to specifictypesof value,see[19±22]for distinctionsbetweendifferenttypesof value.In con-
nectionwith climatechangeadaptation,qualitativeinformation relatingto typesof valueis
sometimesimportant for actualplanningpurposes.Ashasbeennotedin relatedfields,seefor
instance[23±24],it is important to knowwhetherastatementthatsomethinghasvalue(end
value),meansthat it is thephenomenonassuchthathasvalueor whetherit is justanother
wayof sayingthat thisphenomenonisausefulmeansto promotesomethingelsethathas
value(instrumentalvalue).

Thereisalsoaresearchmethodologicalreasonfor makingthedistinctionbetweenvalueas
ameansto somethingelseandvalueasanendin itself.Askingrespondentsaboutwhatthey
value,without makingthisdistinction,leadsto asituationwheretheresearchersdo not know
whethertheanswertheygetrepresentsthedegreeatwhichtherespondentvaluesthephenom-
enonitselfor whetherit representsthedegreeatwhichtherespondentbelievesthat it isagood
wayof gettingsomethingelsethat (s)hevalues.It is thereforeimportant to not justassume
thatavalueanswerfrom arespondentrepresentswhat(s)heultimatelyvalues.In orderto
understandwhathasvaluein itselfto arespondent,it is thusnecessaryto ask"whydo you
valuethisphenomenon?",andif therespondentanswersbypointing at its ability to promote
someotherphenomenonkeepaskinguntil therespondentisno longerpreparedto motivate
hervaluationbypointing atsomeotherphenomenon.In astudythat isaimedatunderstand-
ing valuesasultimatemotivesandnot atestimatingthemoreor lesseducatedguessesof the
respondentsregardingtheusefulnessof onephenomenonto promotesomeotherphenome-
non, it is in factnot meaningfulto askrespondentsto gradetheir valuesuntil theendvalueis
reached.

Whatdoesit meanto saythatvaluesrelatedto culture,identity,communitycohesionand
senseof placearenot only important for humanwell-beingbut potentiallyarethevaluesmost
vulnerableto climatechange[4]?A straightforwardinterpretationwouldbethat thosevalues
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areimportant to citizensandespeciallyvulnerableto climatechange±forinstancesincethey
arenot in focusof theauthorities'climateadaptationmeasuresandbecausethecitizensthem-
selveshavealow capacityto adapt,that isalow capacity"to preparefor andundertakeactions
to reduceadverseimpacts,moderateharm,or exploitbeneficialopportunities"[25], p.556.

Without makingany� ������ assumptionsaboutthegroupingof valueswith respectto cul-
ture,identity,communitycohesionandsenseof place,herewetestthefollowing two
hypotheses:

1/ culture,identity,communitycohesionandsenseof placearehighlyvaluedbycitizens,and
2/ valuesrelatedto culture,identity,communitycohesionandsenseof placearethevalues
mostvulnerableto climatechange.

More precisely,wetestedthefollowingempiricalconsequencesof thetwo hypotheses:

1a/ at least50%of thelocationscitizensconsiderto bethemostimportant locationsin their
municipalityarechosenbecausetheyrepresentvaluesrelatedto culture,identity,commu-
nity cohesionandsenseof place,

2a/ locationsrepresentingvaluesrelatedto culture,identity,communitycohesionandsense
of placehaveahighprobabilityof beingdamagedbyclimatechangeinducedsealevelrise,
andbyassumingthat theindividual'sperceptionof climatechangerisk is reflectedin hisor
herstrengthof beliefin localeffectsof climatechangeandin havingexperiencedtheeffects
of climatechange[8±9],thusaffectinghisor hervulnerabilityto climatechange,asauxil-
iary hypotheses:

2b/ citizensfor whichculture,identity,communitycohesionandsenseof placeareparticu-
larly valuablelessstronglybelievein thelocaleffectsof climatechange,and

2c/ citizensfor whichculture,identity,communitycohesionandsenseof placeareparticu-
larly valuablelessstronglybelievethat theyhaveexperiencedtheeffectsof climatechange.

Theempiricalconsequencesof thehypothesesweretestedbyelicitationof citizens'place-
basedvaluesandrisk perceptionsfrom climatechangeandcomparisonwith amapof climate
changeinducedsealevelrisebasedon anestimateof thefutureprobabilityof flooding.The
approachto valuationappliedisbasedon developmentsin valuetheory[19±22],notablyby
distinguishingbetweeninstrumentalandendvalue.Publicparticipationgeographicinforma-
tion systemmethodology(PPGIS)wasusedto collectinformation on therespondents'valua-
tion of themostimportant locationin themunicipality,seefor instance[26]. Theperception
of risk from climatechangewaselicitedfrom theresponsesto questionsaskingthecitizens
abouttheir beliefsaboutclimatechangeandits effects,cf. [5, 8±9,27].Theresultswereusedto
correlatewith socio-demographicvariablesto enableestimationof theprevalenceanddistri-
bution of valueprofilesandrisk perceptionin thepopulation,andmodelrisk perceptionusing
valueprofilesandsocio-demographicvariablesaspredictors.Theusefulnessof theresultswas
discussedwith respectto democraticplanningin thefaceof climatechange.

Materials and methods

Studyarea
Thestudywasconductedin HoÈganaÈsmunicipality locatedin southernSweden(Fig1).
Assumingthelocalaveragesealevelin year2100is+85cmcomparedto in 2009,themaxi-
mum sealevelwith areturn periodof 10yearshasbeenestimatedto +237cmcomparedto the
localaveragesealevelin 2009[28]. Thisestimateisbasedon extremevaluestatisticsappliedto
sealevelobservationsmadein Viken southof theregionalcentreHoÈganaÈsduring theperiod
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1976to 2013andtakinglocallandriseinto account.Therateof post-glaciallandriseis lower
in southernSwedenthanin otherpartsof Swedenwhichmakesthecoastin HoÈganaÈsmunici-
palityparticularlyexposedto sealevelrise.A 10yearreturn periodcorrespondsto a

Fig 1. Assessmentof the probability of flooding damageandresidents' most important location with valueprofile. Thefloodingmapisbasedon amodel
simulationuntil year2100[28].By"highprobabilityof beingdamaged"ismeantareasfloodedpermanentlyby theendof the21stcenturyandby"lowprobabilityof
beingdamaged"ismeantareasfloodedatareturn periodof 10yearsby theendof the21stcentury.Theprobabilityof floodingin theremainingareasisestimatedto be
lowerthanthat.Valueprofileswereidentifiedbasedon databeforeimputation. Insertedmapshowsthelocationof thestudyareain Sweden.

https://doi.org/10.1371/journal.pone.0210426.g001
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probabilityof temporaryfloodingin 65%of theyearsovera10yearperiod.Theresultswere
distributedacrosstheterrainbyuseof adigital elevationmodelof 2 m resolution(Fig1).The
low-lyingareascloseto thevillageJonstorpandalongtheGoÈrsloÈvs�n creekareparticularly
proneto floodingfrom sealevelriseandthecliff coastin thevicinity of Jonstorpismoresus-
ceptibleto erosionfrom sealevelrise,seefor instance[29], thanthecoastin thevicinity of
HoÈganaÈs[30].

Data collection
All ownersof 500randomlyselectedpropertiesin eachof HoÈganaÈs(n = 615)andJonstorp
(n = 695)andall 55ownersof propertyalongtheGoÈrsloÈvs�n creek(classifiedasbelongingto
Jonstorpin theanalyses)(Fig1) wereinvitedbypostalmail (with onereminder)to participate
in aweb-basedsurvey(n = 1365in total) between14October2014and29December2014.
Theinvitationswereaccompaniedbyacoverletterexplainingtheobjectivesof thestudyand
thepurposefor whichthedatacollectedwouldbeused.Respondentsreturnedthequestion-
nairesvoluntarily.A totalof 335personsresponded(responserate25%)of whichnine
declinedparticipation.Addressesto inviteeshadbeenprovidedbyHoÈganaÈsmunicipality.The
surveyincludedquestionsto elicit place-basedvalues,risk perceptionsandsocio-demographic
information andwasimplementedin theopensourceweb-surveytool LimeSurvey,for
instanceusingits PPGISfunctionality[31] (Table1) (S1Table).

Eachrecipientwasassignedacodeto enabletargetedremindersto besentto thosewhodid
not reply.To allowresearchersto connectaparticularanswerto aparticularrespondent,the
file containingresponsesneededto becross-tabulated,whichhasnot beendoneatanytime.
Theresearchadheredto thePersonalDataAct (SFS1998:204).No further approvalby the
RegionalEthicalReviewBoard(EtikproÈvningsnaÈmnden)wasnecessary,whichwasconfirmed
in writing byarepresentativeof theBoard.Thestudyisbasedon personaldatafor whichlegal
restrictionsfor accessingthedataapply.Thedataisdepositedat theSwedishUniversityof
AgriculturalSciences,andaccessto themis regulatedby thePublicAccessto Information and
ScrecyAct (SFS2009:400).Theresearchmaterialcanbeaccessedbyanyonewith alegitimate
interestin it. Requestsshouldbeaddressedto theSwedishUniversityof AgriculturalSciences
viaregistrator@slu.se.

Typically,surveystudiesarenot designedto differentiatebetweeninstrumentalandend
values,whichmeansit isdifficult, andsometimesimpossible,to knowwhattheanswersto
valuequestionsin surveysactuallytell us.In thisstudy,aspecialkind of questionnairewas
usedto cometo termswith thisproblem.Eachinviteewasaskedto mark thelocation(placeor
area)within HoÈganaÈsmunicipalitymostimportant to him or herusinganinteractivemap.
Althoughanindividual'ssecondmostvaluablelocationmight bealmostasimportant to him
or her,by inviting manyindividualsto providetheir mostimportant locationasystematic
sampleof important locationsiscollected.Subsequenton choosingthemostimportant loca-
tion therespondentwasaskedquestionsto elicit whatmakesthelocationimportant to him or
herthroughanswersto aseriesof questions.Followingthechoiceof location,thefirst question
askedtherespondentto selectthevaluesthatcontributedthemostto makingthelocation
important to him or her.Thefollowingcategorieshadbeenmadeavailableto choosefrom: i/
Goodplacefor bathing,ii/ Beauty,iii/ Exercise,iv/ Nature,v/ Historical/Cultural/Social, vi/
Economic,andvii/ Spiritual.To handlethecasewherealocationrepresentsseveralendvalues,
multiple categories(up to 3) wereallowed.Foreachcategoryof valueschosen,therespondent
wasaskedwhythatcategoryis important.For instance,arespondentwhohadchosenthecate-
gory"Beauty"wouldbeaskedto selectup to threeof thefollowingalternativepotentialmotiva-
tions:i/ Theplaceitselfisbeautiful,ii/ Theviewisbeautiful,iii/ Theflora isbeautiful,iv/ The
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Table1. Questionsassessingrespondents' perceptionsrelating to climatechange,andsocio-demographicvariablesandresponses.

�������� 	��
���� �
���� ����
 �� �������
������
����� ��� �
 �� ��
����� ��� �� � � !�

����
 �� �������
������
����� ��� ���� �"��
�� ����� ��� �� � �# �

$��� ����������

1.Do youthink that theclimateis changing becauseof
humaninducedclimatechangeto theextentthat it will
affectyour environment� ?(n = 296)

W = 9254,
p = 0.031

Yes,definitely 50.0 34.5

Yes,probably 32.0 42.1

I do not know 4.0 7.6

Probablynot 12.7 13.1

Definitely not 1.3 2.1

2.Did youexperienceextremeweatheror that theclimate
haschangedin awaythatyou interpretascausedby long-
term andglobalclimatechange?(n = 296)

W = 12630,
p = 0.0090

Yes,definitely 22.7 20.7

Yes,probably 46.0 30.3

I do not know 12.7 16.6

Probablynot 16.0 26.9

Definitely not 2.0 5.5

3. In whatwaydid youexperienceextremeweatheror
that theclimatehaschangedin awaythatyou interpretas
causedby long-term andglobalclimatechange?� �

(n = 169)

Responsesto anopen
questionamongwhich
arefound

Stormsurge 18.4 16.2 �!2 = 0.15,
p = 0.84

Coastalerosion 20.4 36.5 �!2 = 5.65,
p = 0.026

4.Whenwereyouborn?(n = 297) Range1930±1992 Range1931±1982 t = 6.01,
df = 289.1,
p<0.00001

Mean1960 Mean1952

Median1962 Median1951

5.What isyour gender?(n = 297) �!2 = 3.71,
p = 0.063

Woman 54.7 43.4

Man 45.3 56.6

Other 0.0 0.0

6.What isyour highest qualification?(n = 291) �!2 = 10.93,
p = 0.025

Elementary school 6.0 13.1

High school 20.1 30.3

Vocational training
(posthighschool)

22.0 18.6

University 47.3 33.1

Doctoralstudies 2.0 2.8

7.Wherein themunicipality do you live?(n = 326) �!2 = 0.14,
p = 0.72

HoÈganaÈs 38.7 36.6

Jonstorpor along
GoÈrsloÈvs�n creek

61.3 63.4

8.Do you live (permanently) in themunicipality?
(n = 295)

�!2 = 0.051,
p = 0.87

Permanently 86.0 86.9

(������	
� )
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landformsarebeautiful,v/ Thebuildingsarebeautiful,vi/ Thelandscapeof whichthelocation
isapart isbeautiful.Bychoosingacertainmotivation,newquestionsweretriggeredunlessthe
chosenmotivationhadbeenpredefinedasanendvalue.Hencethequestionsaskedmadeup
oneor morechainsof questionswith eachchainleadingup to anendvalue(Fig2). In total57
differentpotentialendvalueswerepredefined(S1Table).Thesehadbeenprovidedby the
authorsasexpertopinionson whichvaluesmight bethreatenedby floodingin theareain

Table1. (Continued)

�������� 	��
���� �
���� ����
 �� �������
������
����� ��� �
 �� ��
����� ��� �� � � !�

����
 �� �������
������
����� ��� ���� �"��
�� ����� ��� �� � �# �

$��� ����������

Sparetime 14.0 13.1

Thetableis basedon rawdatabeforeimputation.
� refersto whattherespondentperceivesashisor herenvironment.
� � questionaskedonly to thoseresponding"Yes,probably"or "Yes,definitely"to questionno.2.

https://doi.org/10.1371/journal.pone.0210426.t001

Fig 2. Surveyinstrument logic for separatinginstrumental valuefrom endvalue.Thesurveyinstrumentusesachain
of questionsleadingfrom aninitial descriptionof whythechosenlocationis important to therespondent(START),
exemplified in thefigureusing"Beauty", throughachainof instrumental reasons(INSTRUMENTAL VALUE) leadingup
to oneor moreendvalues(END VALUE). In total thesurveyinstrumentusessevenstartdescriptors,50unique
instrumental values,and57pre-defined endvalues(S1Table).

https://doi.org/10.1371/journal.pone.0210426.g002
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question.Therespondentswereaskedto ratethevalueof eachendvaluechosenon ascale
from 1 through7.Themedianwasusedin caseswheremorethanonevaluewasassignedto
oneendvalue.

Data analysis
Respondentsareknownto oftenusescalesof measurementthatarenon-linearandthatdiffer
betweenindividualswhenratingvalues[32]. In our studytheindividuals'valuationswere
optimallyscaledto maximizethesumof thelargesteigenvalues[33], thenumberof whichwas
determinedusingscreeplots.Theoptimallyscaledtransformations(>0) werethenusedto co-
clusterthevaluesandrespondents/locationsusingthemachine-learningtechniqueof non-
negativematrix factorization(NMF), to identify clustersof valueitemsandshowhowthe
respondents'valuationswereloadedon these,asdescribedin [34] (S1andS2Figs)(S1Table).
To enableconsiderationof differentvaluestrengths,therespondents'loadingson theidenti-
fiedclustersof valueswereusedto clusterrespondents/locationsinto groupsrepresentingdif-
ferentvalueprofilesusingtheAffinity PropagationClusteringmethodology[35] (Fig3) (S3
Fig).To handlemissingdatain modelling,thequestionswereusedasvariablesto imputefive
completedatasets(n = 302)usingmaximumlikelihoodmethodology[36]. Conditionalran-
domforestmethodologyfor ordinal data[37] wasthenappliedto all fivedatasetsto estimate
theimportancein termsof therankedprobabilityscore[38] of valueprofilesandsocio-demo-
graphicvariablesusedaspredictorsof thetwo beliefvariables,respectively.Thismodelling
methodologyaccountsfor potentialcollinearitybetweenpredictorvariables.TheStudent'st-
testwasusedto testfor differencesbetweengroupsdescribedbynumericdata,Pearson's�!2-
testwith simulatedp valuewasusedto testfor differencesbetweengroupsof categoricaldata
[39], Wilcoxonrank-sumtestwith continuity correctionwasusedto testfor differences
betweengroupsdescribedbydataatordinal level,andKendall'srankcorrelationtauwasused
to testfor correlationsinvolvingdataatordinal level.Averagetestresultswerecomputedover
theimputeddatasets.All testsweretwo-tailedandmadeat �� = 0.05.All analyseswerecon-
ductedusingtheRProjectfor StatisticalComputingpackagesv3.3.1[40], andin particularby
applyingthelibrariesAmeliaII for multiple imputation [41], "APCluster"for Affinity Propaga-
tion Clustering[35], "Aspect"for optimalscaling[42], "party"for conditionalrandomforest
modeling[43], "vcd"for visualizingcategoricaldata[44], and"NMF" for nonnegativematrix
factorization[45].

Results

Typeof valueprofiles
Valuesrelatedto culture,identity,communitycohesionandsenseof placecontributeto all
valueprofilesidentifiedamongtherespondentsexcept"My economy"(MEC).Theyrepresent
morethan50%of thechosenlocationsin thisstudy(Fig3) althoughthevalueprofiles"My life-
style"(MLS)and"Environment"(ENV) aredifferentfrom theothervalueprofilesandinclude
aspectsof "personalwell-being"and"identity"and"asenseof place",respectively(Table2).
"Environment"(ENV) is thesinglevalueprofile characterizingthelargestnumberof locations
chosen(23%)andisstatisticallysignificantlymorecommonamongrespondentsliving in Jon-
storpthanin HoÈganaÈs(�!2 = 9.91,n = 276,p = 0.0019)(seeFigs1 and3) (S4Fig).Thevalue
profile "Thelocalcommunity"(LCO) isstatisticallysignificantlymorecommonamong
respondentshavinglivedfor aperiodup to themedianof 23yearsin themunicipality than
amongthosehavinglivedin themunicipality for aperiodlongerthanthemedian(�!2 = 7.48,
n = 269,p-value= 0.0068)(S5Fig).

Values most vulnerable to climate change
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Locationsaccordingto flooding areas
Twenty-ninepercentof thelocationschosenarecentredin areasproneto floodingby theend
of the21stcenturyaccordingto thefloodingmodel(Fig1);21%in areasof low probability
and8%in areasof highprobabilityof flooding(Fig4).Locationsrepresentingthevalueprofile
"Environment"(ENV) aresignificantlymoreoftenfound in areaswith highprobabilityof
floodingby theseaby theendof the21stcenturythanlocationsrepresentedbyothervalue
profiles(W = 7993,n = 276,p = 0.0066)andlocationsrepresentingthevalueprofiles"Place
valuer"(PLV) and"My economy"(MEC) combinedarestatisticallysignificantlylessoften
found in areaswith highprobabilityfloodingby theseaby theendof the21stcenturythan
locationsrepresentedbyothervalueprofiles(W = 6176,n = 276,p = 0.00034).Moreover,loca-
tionsselectedbyrespondentsfrom Jonstorparestatisticallysignificantlymoreoftenfound in
areasof higherprobabilityof damagebyclimatechangeinducedsealevelrisethanlocations
selectedby respondentsfrom HoÈganaÈs(seeFig1) (S6Fig).

Fig 3. Valueprofiles in percentof locationschosen.Valueprofilesfor identifiedgroupsarebasedon individual respondents'preferenceloadings(S1Fig)on all value
clustersidentified(S2Fig).PLV= "Placevaluer",MLS= "My life style",ENV = "Environment", LCO= "Thelocalcommunity",BEA= "Beauty"andMEC= "My
economy". Barsrepresent95%confidencebands.Bywayof example,theheatmapshowsloadingson valueclustersfor the39respondentswith a"My lifestyle"(MLS)
valueprofile.Numbers1 to 6 referto valueclusters1= "Focuson thelocalcommunity", 2= "Aesthetics",3= "Personaleconomy",4= "Theplaceassuch",5= "Active
andconsciouslifestylechoices",and6= "Natureandhealth"(S2Fig)(S2Table).Basedon databeforeimputation(n = 276).

https://doi.org/10.1371/journal.pone.0210426.g003
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Riskperceptionandexpectedlocaleffects
Approximately4 out of 5 respondentsanswered"Yes,definitely"or "Yes,probably"to the
question"Do youthink that theclimateischangingbecauseof humaninducedclimatechange
to theextentthat it will affectyour environment?"(Table1) (S7Fig).In amodelexplainingthe
responseto thisquestion,thenumberof yearstherespondenthadlivedin themunicipality is
themostimportant explanatoryvariable(Fig5) (S3Table).Theresultsalsoshowthat female
respondentsandthosewith universityeducationmorestronglybelievethat theyhaveexperi-
encedtheeffectsof climatechangethanmalerespondentsandthosewithout universityeduca-
tion (Fig5) (S3Table).Respondentschoosingthemostimportant locationbecauseof the
valueprofile "Environment"(ENV) statisticallysignificantlymorestronglybelievein thelocal
effectsof climatechangethanotherrespondentsandrespondentschoosingthemostimpor-
tant locationbecauseof the"Placevaluer"profile (PLV) statisticallysignificantlylessstrongly
believein thelocaleffectsof climatechangethantheotherrespondents(Fig5) (S3Table).

Riskperceptionandexperienceof localeffects
Approximately3 out of 5 respondentsanswered"Yes,definitely"or "Yes,probably"to the
question"Did youexperienceextremeweatheror that theclimatehaschangedin awaythat
youinterpretascausedby long-termandglobalclimatechange?"(Table1) (S8Fig).In a
modelexplainingtheresponseto thisquestion,thenumberof yearstherespondenthadlived

Table2. Valueprofile interpretation of respondents' loadingson valueprofiles.

%���� 
������ &����
�������� '"�������������� �� �������� �� (�������, �
������, ��������� ��"�����
��
 ����� �� 
����(, ��
 ��"�� ������ �(
������� )���*+����(, ��

(��������,�������� �����(�

Placevaluer
(PLV)

Thisprofile is stronglydominatedby thevaluecluster"Theplaceas
such",indicatingthat theanswersthat fit thisprofile arestrictly
motivatedby aconcernfor theplaceassuchindependentlyof whatit is
usedfor.

Senseof place

My lifestyle
(MLS)

Thisprofile is stronglydominatedby valuecluster"Activeandconscious
lifestylechoices", indicating that theanswersthat fit thisprofile are
stronglymotivatedby activeandconsciousdecisionsregardingone's
own lifestyle.Thisprofile canthereforenot besaidto focuson cultureor
community.Instead,it is clearlyfocusedon theindividual but not on
traditionalmaterial/economic values.Insteadit hasastrongfocuson
personalidentity andwell-being.

Identity/ Personalwellbeing

Environment
(ENV)

Thisprofile is stronglydominatedby valuecluster"Natureandhealth"
whichfocuseson both thenaturein itselfandone'sown health.Concern
for naturein its ownright is oftenclassifiedundertheumbrellaterm as
concernfor theenvironment.Theconcernfor one'sown healthin
cluster"Natureandhealth"tendsto materialisein aconcernfor the
placeconstitutingahealthyenvironment.

Senseof place/Personalwell-being

Thelocal
community
(LCO)

Thisprofile is stronglydominatedby thevaluecluster"Focuson the
localcommunity" whichhasto do with localvaluesincluding thelocal
economyandawishto livenup thelocalcommunity.

Community cohesion

Beauty(BEA) Thisprofile is not stronglydominatedbyanyvalueclusterbut the
clusterthat is mostinfluential is "Aesthetics",whichfocusesstronglyon
aesthetics.

Culture

My economy
(MEC)

Thisprofile is stronglydominatedby valuecluster"Personal economy"
whichhasto do with one'spersonal economy. It thusfits well into the
traditional focuson economicvalues.

Economic value

SeeS3Fig.

https://doi.org/10.1371/journal.pone.0210426.t002
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in themunicipality is themostimportant explanatoryvariablewith thosehavinglivedin the
municipality for up to themedian23yearsmorestronglybelievingthat theyhaveexperienced
theeffectsof climatechangethanthosehavinglivedin themunicipality for morethan23years
(Fig5) (S3Table).Theresultsalsoshowthat respondentsliving in Jonstorp,thosewith univer-
sityeducation,andthoseliving in themunicipality in their sparetime only,morestrongly
believethat theyhaveexperiencedtheeffectsof climatechangethanrespondentsliving in
HoÈganaÈs,thosehavingno universityeducationandthoseliving in themunicipalityperma-
nentlydo (Fig5) (S3Table).No statisticallysignificantassociationwasfoundbetweenthe
strengthof beliefin havingexperiencedtheeffectsof humaninducedclimatechangeand
valueprofile.

Amongrespondentswhoanswered"Yes,definitely"or "Yes,probably"to thequestion"Did
youexperienceextremeweatheror that theclimatehaschangedin awaythatyouinterpretas
causedby long-termandglobalclimatechange?",17%reportedhavingexperiencedclimate
changeinducedstormsurgeand27%reportedhavingexperiencedclimatechangeinduced
coastalerosion(S9Fig).Respondentshavinglivedin themunicipality for aperiodlongerthan
23years(median)statisticallysignificantlymoreoftenreportedthat theyhaveexperiencedcli-
matechangeinducedcoastalerosionthanthosehavinglivedin themunicipality for aperiod
up to themediandid (S9Fig).Theresultsalsoshowthat respondentsliving in Jonstorpstatisti-
callysignificantlymoreoftenreportedthat theyhaveexperiencedclimatechangeinduced
coastalerosionthanthoseliving in HoÈganaÈsdid (S10Fig).

Fig 4. Relationship betweenvalueprofile of locationsselectedandthe probability of flooding damage.The
probability of floodingdamageis takenaccordingto thefloodingmodeldepicted in Fig1.Thesizeof therespective
compartment isproportionalto thenumberof observationsin therespectivecategory. PLV= "Placevaluer",MLS=
"My lifestyle",ENV = "Environmental",LCO= "Thelocalcommunity", BEA= "Beauty",MEC= "My economy".Based
on rawdatabeforeimputation.

https://doi.org/10.1371/journal.pone.0210426.g004
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Discussion
Valuesrelatedto culture,identity,communitycohesionandsenseof placehavesometimes
beendownplayedin climatechangediscourse.However,theyhavealsobeensuggestednot
only important for humanwell-beingbut potentiallythevaluesmostvulnerableto climate
change[4]. Wetestedfour empiricalconsequences(1a,2a,2b,and2c)of thetwo hypotheses
1/ culture,identity,communitycohesionandsenseof placearehighlyvaluedbycitizensand
2/ valuesrelatedto culture,identity,communitycohesionandsenseof placearethevalues
mostvulnerableto climatechange.Thiswasdonebyaskingcitizensliving in HoÈganaÈsmunici-
pality,Sweden,questionsrelatingto place-basedvaluesandperceptionsin relationto climate
changeinducedsealevelriseusinganewsurveyinstrumentandcomparingtheresultsto a
modelestimateof thefutureprobabilityof flooding[28] (Fig1).Thesurveyinstrumentusesa
newquestionnairestructurethat for thefirst time makesit possibleto separateinstrumental
valuesfrom endvalues(Fig2).Theimportanceof separatinginstrumentalvaluesfrom end
valueshasbeenadvocatede.g.byTheIntergovernmentalScience-PolicyPlatformon Biodiver-
sityandEcosystemServices[24].

Mostof theimportant locationschosenby therespondentsin thisstudycanbecharacter-
isedasrepresentingvaluesrelatedto culture,identity,communitycohesionandsenseof place
(Fig3) (Table2) andhencetheempiricalconsequence1 a/ sayingthatat least50%of theloca-
tionscitizensconsiderto bethemostimportant locationsin their municipalityarechosen
becausetheyrepresentvaluesrelatedto culture,identity,communitycohesionandsenseof
placewascorroborated.Indeed,only thevalueprofile "My economy"(MEC) representing12%
of therespondentsisunrelatedto thesevalues(Fig3) (Table2).Thevalueprofile "Thelocal
community"(LCO) ismorecommonamongthosewhohavelivedin themunicipality for a
periodup to themedian(23years)thanamongthosewhohavelivedin themunicipality for a

Fig 5. Modelsof risk perceptioncomponents.Modelsof thestrengthof beliefin localeffectsof climatechange.(sbCC)(Question1 in Table1) (a)
andthestrengthof beliefin havingexperiencedtheeffectsof climatechange(sbEXP)(Question 2 in Table1) (b).Thesizeof thecircularnodes
representsthevariableimportancein termsof therankedprobability scoreof statistically significantpredictorvariables(S3Table).Thevalenceof the
correlation betweenvariablesis representedby+ and-, respectively. YEARSrepresentsthenumberof yearslivedin HoÈganaÈsmunicipality,
UNIVERSITYuniversityeducation,FEMALEthegenderfemale,PLVandENV the"Placevaluer"and"Environment" valueprofiles,respectively,
JONSTORPresident of thevillageJonstorp or alongtheGoÈrsloÈvs�n, andSPARETIME residentliving in themunicipality on their sparetime only
ratherthanpermanently.

https://doi.org/10.1371/journal.pone.0210426.g005
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periodlongerthanthemedian23years(S5Fig).This is in agreementwith thefindingsof a
studyon coastalAustraliancommunitieseventhoughin thatstudythevaluationschemeused
did not separateinstrumentalvaluesfrom endvalues[44].

Valueelicitationisacomplicatedtask,e.g.[24]. Onefactorthat tendsto complicatecom-
parisonsis thatdifferentauthorsusedifferentvalueclassifications.Theclassificationusedby
Adger,O'Brienandcolleagues[2±4] isbasedon categories(culture,identity,communitycohe-
sionandsenseof place)thatdid not existin anyof theclassificationsdevelopedbyRokeach,
Schwartzandothers,see[16] for alistingof thelatter,thathaveservedasakind of standard
for empiricalvaluestudies.Thenegativeeffectson comparabilityhaveto beweighedagainst
thenewknowledgethatcanbegainedthroughthedevelopmentof newclassifications,how-
ever,anddifferentclassificationsaresometimesnecessaryfor differentquestions.Thestan-
dardclassificationshaveturnedout to haveagreatexplanatorypower,but do not helpusin
thetaskathand.AdgerandO'Brien'sclassification[2±4] isclearlyusefulfor its purposeeven
thoughit makescomparisonswith olderstudiesmoredifficult.

Oneaspectof theclassificationbyAdgerandO'Brien[2±4] that ispotentiallyproblematic,
however,is its inability to distinguishbetweeninstrumentalvalueandendvalue,or means
andendsseee.g.[24], whichwedeemveryimportant for decisionsaboutclimatechangeadap-
tation.Wehavethereforechosento makeuseof thisdistinction in our studywhilestill using
Adger,O'Brien'sclassificationscheme[2±4] for classifyingtheresultingvalueprofiles.This
meansour classificationsarecomparablethoughthedistinctionbetweenmeansandendsin
additionmakesit possiblefor usto knowfor instanceif achosenbeachlocationis important
becauseit providesopportunity to goswimmingor if thelocationhasvaluein its ownright. If
thelocationhasinstrumentalvaluefor swimmingandnot asendin itself,thenperhapsnew
beachescanbecreatedasthesealevelrisesthatwill provideopportunity for swimming.On
theotherhand,if thebeachlocationis important in its ownright, thenthatendvaluewill be
lostwhenthelocationis floodedby thesea.Moreover,by repeatedlyaskingtherespondents
whytheir answeris important until anendis reached,averydifferentanswercanresultcom-
paredto afterthefirst iteration.Forexample,somerespondentsin our studyreportedto have
chosenthemostimportant locationbecauseof its beautyin thefirst iterationandnot until
afterseveraliterationsit wasrevealedthat theendvalueis relatedto therespondents'personal
economyandnot thebeautyassuch,perhapsfrom earningaliving on touristsvisiting the
beautifullocation(Fig2).Thismakesit difficult to comparetheresultsof thisstudywith value
elicitationstudiesnot designedto accountfor thedifferencebetweeninstrumentalvaluesand
endvalues,e.g.[46±48].

Locationsrepresentingthevalueprofile "My economy"(MEC) andthevalueprofile "Place
valuer"(PLV) areonly observedoutsideof theareasof highprobabilityof climatechange
induceddamagefrom sealevelriseaccordingto thefloodingmodelwehaveused(darkblue
areasin Fig1) while locationsrepresenting"Environment"(ENV) is thevalueprofile that is
themostoftenfound in areasof highprobabilityof damagefrom sealevelrise(Fig1 andFig
4).Althoughthevalueprofile "My economy"(MEC) is thevalueprofile moststronglyin con-
trastto valuesrelatedto culture,identity,communitycohesionandsenseof place,the"Place
valuer"(PLV) valueprofile isclearlyrelatedto thesevaluesandthevalueprofile "Environment"
(ENV) isamix of materialvaluesandvaluesrelatingto "asenseof place"(Table2).Thismeans
thatalthoughthevalueprofilesrepresentingvaluesrelatedto culture,identity,community
cohesionandsenseof placearefrequenttheyarenot moreoftenfound in locationsof high
probabilityof floodingfrom sealevelrise.Hence,wefind that theempiricalconsequence2a/
sayingthat locationsrepresentingvaluesrelatedto culture,identity,communitycohesionand
senseof placehaveahighprobabilityof beingdamagedbyclimatechangeinducedsealevel
risecouldnot becorroborated.It appearsreasonable,however,to expecttheresultto depend
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on thedamagetrigger.Indeed,RaymondandBrown[47] found that thespatialoverlapof elic-
itedplace-basedcitizenvaluesandmodelledhighprobabilityof damagefrom climatechange
differsdependingon thedamagetrigger;bush-fire,landerosion,waveaction,or sea-levelrise.

To theextentthat2ais rejectedandweaccepttheauxiliaryassumptionsit buildson,
hypothesis2 hasto beabandonedasanexplanationof thephenomenonwestudy.It ishow-
everstill possiblethat locationsrepresentingvaluesrelatedto culture,identity,community
cohesionandsenseof placearemorevulnerablethanthoselocationsrelatedto othervaluesif
citizenswhovaluelocationsfor theformer reasonshavelowerpreparednessto takeactionto
protecttheseplaces.

Positiveresponsesto thequestions"Do youthink that theclimateischangingbecauseof
humaninducedclimatechangeto theextentthat it will affectyour environment?"(approxi-
mately4out of 5 respondents)(Table1) (S7Fig)and"Did youexperienceextremeweatheror
that theclimatehaschangedin awaythatyouinterpretascausedby long-termandglobalcli-
matechange?"(approximately3out of 5 respondents)(Table1) (S8Fig) indicateaperception
of climatechangerisk andtherebyacapacityto takemeasuresto adaptto climatechange[8±
11,27].Fewstudiesreporton climatechangebeliefsof citizensin coastalcommunities,e.g.
[49±51].In arecentstudyconductedin theUK, anapproximatelysimilar fractionof respon-
dentsasin thepresentstudyreport that theybelievein thelocaleffectsof climatechange
althoughin thatstudytheclimatechangeeffectwasspecifiedto besealevelrise[52]. Therisk
perceptionappears,however,largelyunrelatedto thevalueprofile (Fig5) althoughstatistically
significantcorrelationsbetweenrespondentsrepresentingthesevalueswerefound for those
wholeaststrongly(valueprofile PLV) aswellasamongthosewhomoststrongly(valueprofile
ENV) believein thelocaleffectsof climatechange(S3Table).Hence,wefind that2 b/ saying
thatcitizensfor whichculture,identity,communitycohesionandsenseof placeareparticu-
larly valuablelessstronglybelievein thelocaleffectsof climatechangecouldnot becorrobo-
rated(Fig5).Becausetheexperienceof climatechangeeffectswasfound to beunrelatedto
values(Fig5) (S3Table)2 c/ sayingthatcitizensfor whichculture,identity,communitycohe-
sionandsenseof placeareparticularlyvaluablelessstronglybelievethat theyhaveexperienced
theeffectsof climatechange,respectively,couldnot becorroborated.In apreviousstudy,no
clearcorrelationbetweenclimatechangerisk perceptionandvalueprofileswasfound [53].
Bothresultssuggestthatculturalcognitionthinking, e.g.[54], havelimited explanatory
potential.

Byaskingpeopleto choosethemostimportant locationin their municipalityandto moti-
vatethechoiceprovidednewandusefulinformation for spatialplanning,includingplanning
of climatechangeadaptationandcommunication.For instance,basingclimatechangecom-
municationson theprotectionagainstlocalriskshasbeensuggestedto improvetheeffective-
nessof communications[55]. Furthermore,whetherabeachlocationis important in its own
right or asaplaceto goswimmingmakesadifferencewhenprioritising andchoosingadapta-
tion measures.Thatvaluesmostoftenarenot critical driversof adaptationdecisionsmakes
valueelicitationall themoreimportant for climatechangeadaptationplanningthataimsat
promotingandprotectingthecitizensÂvalues.Correlationwith socio-demographicvariables
generatedadditionalinformation evenif ahigherresponseratewouldhavebeendesirablefor
assessingthedistribution of important locationsandprevalenceof valueprofilesin thepopula-
tion in atruly representativeway.

Themostimportant locationschosenbyrespondentsliving in Jonstorparemoreoften
threatenedbysealevelrisethanthelocationschosenbyrespondentsliving in HoÈganaÈsaccord-
ing to thefloodingmodelwehaveused(Fig1) (S6Fig).Manyof themostimportant locations
chosenby therespondentsarefound in or in thevicinity of HoÈganaÈsandJonstorpurbanised
areaswith Jonstorpto alargerextentthanHoÈganaÈsbeinglocatedin low-lyingandflooding
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proneareas(Fig1).Alsostatisticallysignificantlymorerespondentsfrom Jonstorpchosethe
mostimportant locationsbecauseof theenvironmental(ENV) valueprofile (S4Fig)which
wasoftenfound in areasof highprobabilityof floodingdamage(Fig4).However,thevulnera-
bility of thevaluesby respondentsliving in Jonstorpispotentiallyreducedbecauseof their
higherpreparednessto takemeasuresto adaptcomparedto respondentsfrom HoÈganaÈs(Fig5)
(S3Table).This isbecauserespondentsfrom Jonstorpmoreoftenstronglybelievethat they
haveexperiencedtheeffectsof climatechange.In particular,respondentsfrom Jonstorpmore
oftenreporthavingexperiencedclimatechangeinducedcoastalerosion(S10Fig).Thisbelief
is in agreementwith thecoastlinein thevicinity of Jonstorpbeingmoresusceptibleto under-
mining andcoastalerosionbecauseof ongoingsealevelrisethanthecoastlinein thevicinity
of HoÈganaÈs[28]. Finally,it isnoteworthythatcitizenswhohavelivedlongerin themunicipal-
ity andpresumablyhavemoreobservationaldatato relyon significantlylessstronglybelieve
in thelocaleffectsof climatechangeandhaveaweakerstrengthof beliefin havingexperienced
theeffectsof climatechangethantheotherrespondents(Fig5) (S3Table).

Conclusions
A newmethodologyseparatinginstrumentalvaluesfrom endvalueshasbeenpresented,thus
enablingelicitationof thetrue interestsof therespondents.Usingthenewmethodology,we
found thatvaluesrelatedto culture,identity,communitycohesionandsenseof placeare
important to citizensin HoÈganaÈsmunicipalitywhich is in agreementwith thestraightforward
interpretationof thepossibilitysuggestedbyAdger,O'Brien,andcolleagues[2±4].However,
locationsrepresentingthesevaluesarenot moreoftenfound in areasof highprobabilityof
floodingfrom climatechangeinducedsealevelriseaccordingto thefloodingmodelwehave
used.Alsowith respectto thepreparednessto reducevulnerability,wefind that respondents
with valueprofilesreflectingvaluesrelatedto culture,identity,communitycohesionandsense
of placearenot lesspreparedto takemeasuresto adaptthanotherrespondents.Weconclude
thatalbeitfrequent,valuesrelatedto culture,identity,communitycohesionandsenseof place
arenot thevaluesmostvulnerableto climatechange.This in turn indicatesaneedto further
investigatethevulnerabilityof thesevaluesto climatechange,usingamethodologythatclearly
distinguishesbetweeninstrumentalandendvalues.

Supporting information
S1Fig.Loadingson valueclustersestimatedfor valuations.Valuationsby respondents
(rows)across200runsandsortedaccordingto themaximumvalueperrespondent.Numbers
1 to 6 referto valueclusters1= "Focuson thelocalcommunity",2 = "Aesthetics",3 = "Personal
economy",4= "Theplaceassuch",5= "Activeandconsciouslifestylechoices",and6= "Nature
andhealth"(S2Table).
(TIF)

S2Fig.Clustersidentified for optimally scaledvaluations.54endvalueswereselectedby
therespondentsamong57predefinedendvalues(S3Table)across200runs.Numbers1 to 6
referto valueclusters1= "Focuson thelocalcommunity",2= "Aesthetics",3= "Personalecon-
omy",4 = "Theplaceassuch",5 = "Activeandconsciouslifestylechoices",and6= "Natureand
health"(seeS2Table).
(TIF)

S3Fig.Valueprofiles for identified groups.Groupsareidentifiedbasedon individual
respondents'preferenceloadings(S1Fig)on all valueclustersidentified(S2Fig).Numbers1
to 6 referto valueclusters1 = "Focuson thelocalcommunity",2= "Aesthetics",3 = "Personal
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economy",4= "Theplaceassuch",5= "Activeandconsciouslifestylechoices",and6= "Nature
andhealth"(S2Table).Elaborateinterpretationsof thevalueprofilesareprovidedin Table2.
(TIF)

S4Fig.Valueprofile by location. Thesizeof therespectivecompartmentisproportionalto
thenumberof observationsin therespectivecategory.PLV= "Placevaluer",MLS= "My life
style",ENV = "Environmental",LCO= "Thelocalcommunity",BEA= "Beauty",MEC= "My
economy".Thegraphisbasedon rawdatabeforeimputation (�! = 12.96,n = 276,p = 0.023).
(TIF)

S5Fig.Relationshipbetweenvalueprofile of locationschosenand for how long time the
respondenthaslived in HoÈganaÈsmunicipality. Thesizeof therespectivecompartmentis
proportionalto thenumberof observationsin therespectivecategory.PLV= "Placevaluer",
MLS= "My life style",ENV = "Environmental",LCO= "Thelocalcommunity",BEA=
"Beauty",MEC= "My economy".Thegraphisbasedon rawdatabeforeimputation(�!2 =
11.90,n = 269,p = 0.035).
(TIF)

S6Fig.Relationshipbetweenwherethe respondentslive in the municipality andprobabil-
ity of flooding becauseof climate changeinducedsealevelrise.Thegraphisbasedon raw
databeforeimputation (W = 10340,n = 324,p = 0.00067).
(TIF)

S7Fig.Relationshipbetweenvalueprofile of locationsselectedand responsesto the ques-
tion "Do you think that the climate is changingbecauseof human inducedclimate change
to the extentthat it will affectyour environment?"1 refersto "Definitelynot"";2 "Probably
not";3 "I do not know";4 "Yes,probably"and5 "Yes,definitely".Thesizeof therespective
compartmentisproportionalto thenumberof observationsin therespectivecategory.PLV=
"Placevaluer",MLS= "My life style",ENV = "Environmental",LCO= "Thelocalcommunity",
BEA= "Beauty",MEC= "My economy".
(TIF)

S8Fig.Relationshipbetweenthe valueprofile of locationsselectedandresponsesto the
question"Did you experienceextremeweatheror that the climate haschangedin away
that you interpret ascausedby long-term andglobalclimate change?"1 refersto "Definitely
not"";2 "Probablynot";3 "I do not know";4 "Yes,probably"and5 "Yes,definitely".Thesizeof
therespectivecompartmentisproportionalto thenumberof observationsin therespective
category.PLV= "Placevaluer",MLS= "My life style",ENV = "Environmental",LCO= "The
localcommunity",BEA= "Beauty",MEC= "My economy".
(TIF)

S9Fig. Relationshipbetweenfor how long the respondenthaslived in the municipality
and reports of havingexperiencedstorm surge(a) andcoastalerosion(b) becauseof cli-
matechange,respectively.Only responsesfrom thoserespondentswhoanswered"Yes,defi-
nitely"or "Yes,probably"to thequestion"Did youexperienceextremeweatheror that the
climatehaschangedin awaythatyouinterpretascausedby long-termandglobalclimate
change?"wereused(Table1).Theisno statisticallysignificantdifferencebetweenrespondents
havinglivedin themunicipality for morethan23years(median)or up to 23yearswith respect
to reportingto haveexperiencedclimatechangeinducedstormsurge(�!2 = 3.51,n = 179,
p = 0.085).Respondentshavinglivedin themunicipality for morethan23years(median)sta-
tisticallysignificantlymoreoftenreportedthat theyhaveexperiencedclimatechangeinduced
coastalerosionthanthosehavinglivedin themunicipality for aperiodup to themediandid
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(�!2 = 17.81,n = 177,p = 0.00002).Barsrepresentobservations.Basedon rawdatabeforeimpu-
tation.
(TIF)

S10Fig.Relationshipbetweenwherethe respondentslive in the municipality and reports
of havingexperiencedcoastalerosionbecauseof climate change.Only responsesfrom those
whoanswered"Yes,definitely"or "Yes,probably"to thequestion"Did youexperienceextreme
weatheror that theclimatehaschangedin awaythatyouinterpretascausedby longtermand
globalclimatechange?"(Table1).Respondentsliving in Jonstorpstatisticallysignificantly
moreoftenreportedthat theyhaveexperiencedclimatechangeinducedcoastalerosionthan
thoseliving in HoÈganaÈsdid (�!2 = 17.81,n = 179,p = 0.00007).Basedon rawdatabeforeimpu-
tation.
(TIF)

S1Table.Predefinedendvaluesandclassification.Classificationismadein relationto the
valuecategories'culture','identity', 'communitycohesion'and'senseof place'in [3], therange
observed(maximum1±7)andmedianscoreof valuesassignedbyn respondents(total
n = 276).
(PDF)

S2Table.Valuecluster interpretation.
(PDF)

S3Table.Statisticallysignificant relationshipsamongvariablesin the modelsof risk per-
ceptioncomponents.Thecomponentsarestrengthof beliefin localeffectsof climatechange
(Question1 in Table1) andthestrengthof beliefin havingexperiencedtheeffectsof climate
change(Question2 in Table1).
(PDF)
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