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palavras -chave

resumo

Lobo-ibérico, Canis lupus signatus, conflito Homem-Lobo, Atitude, Medo,

Conhecimento, gestéo da vida selvagem

Durante o século XX, a populacao portuguesa de lobos sofreu um decréscimo
devido a expansao rodoviaria, aumento de fogos florestais, diminuicédo de presas
selvagens e a perseguicdo humana. Isto & particularmente preocupante no
centro de Portugal, a sul do rio Douro, onde as popula¢cbes sdo pequenas,
altamente fragmentadas e isoladas, com baixa variabilidade genética e
reproducao instavel e baixa densidade de presas selvagens. Nesta area, o0s
conflitos sdo agravados devido aos altos niveis de predacdo a gado doméstico,
gue constitui mais de 90% da dieta dos lobos. Este tipo de comportamentos
dificulta as interagfes entre os humanos e a vida selvagem, instigando muitas
vezes, comportamentos como a cacga ilegal ou envenenamento para solucionar
o @ pr o,lséndoneatad a principal causa de perseguicéo e decréscimo das
populagBes de grandes carnivoros. Avaliando as atitudes individuais para com
o lobo no centro de Portugal, acreditamos ser possivel perceber e prever
comportamentos para com a espécie. Recorremos a um questionario para
amostrar a populagdo local, um total de 222 questionarios de trés grupos alvo
(publico geral, N= 119; donos de gado, N= 88; e cacadores, N= 24) foram
analisados. Medimos os indices de Atitude, Medo e Conhecimento, testamos a
correlacdo entre indices e examinamos quais as variaveis que influenciavam as
Atitudes e o Medo. As atitudes para com o lobo s&o positivas, apesar do indice
de Medo ser elevado e o Conhecimento baixo. Também descobrimos que as
atitudes tendem a ser mais positivas quando o medo é baixo e o conhecimento
alto. As principais variaveis que influenciam as atitudes negativamente sédo o
medo e a idade no caso dos donos de gado, em que pessoas mais velhas que
60 anos tinham atitudes negativas. Em relagdo ao medo, as principais variaveis
que o influenciam sdo pessoas do género feminino, o baixo indice de
conhecimento e ter conhecimento/sofrido ataques a gado doméstico. Estes
resultados podem ser utilizados para aumentar a tolerancias dos locais, criando
medidas conservacionista personalizadas em conjunto com todos os grupos de
interesse.
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Portuguese wolf populations suffered a decrease during the 20t century mainly
due to the expansion of road network, increasing number of forest fires, decrease
of wild prey populations, and human persecution. This is particularly worrying in
Central Portugal, South of River Douro, where populations are small, highly
fragmented and isolated, with little genetic variability and instable reproduction,
and low density of wild prey. Conflict in this area is aggravated by high levels of
livestock depredation, where livestock makes up for more than 90% of wolves
diet. This antagonizes Humans towards wildlife, that typically respond by
recurring to activities such as illegal pouching or poisoning in order to solve their
problem. This problematici s recogni zed as the fi
persecution and population decline. By surveying individual attitudes toward
wolves in central Portugal, we believe that it is possible to understand and even
predict behaviour towards the specie. This was done using a questionnaire to
sample local population, a total of 222 questionnaires from three interest groups
(general public, N=119; livestock owners, N=88; and hunters, N=24) were
analysed. We measured Attitude, Fear and Knowledge Index, tested correlation
between Index and examined which variables influenced Attitudes and Fear.
Attitudes towards wolves were positive, even though Fear high and Knowledge
was low. We also found that attitudes tend to be more positive with the decrease
of fear and the increase of knowledge, and fear tends to decrease with the
increase of knowledge. The main variable influencing attitudes negatively was
found to be Fear, and age for the livestock owners, where people older than 60
years old tend to have more negative attitude. As for Fear the main influenceable
variables belong to the female gender, a low knowledge index and the
knowledge/having suffered from wolf depredation. These results can be used to
increase |l ocalsé tolerance, by creat
with all the stakehol dersdé group.
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Introduction




1.1.  Large arnivoresQ (i NdEyirBp@ andHumanperceptions

The 19" century Industrial Revolutiorresulted in a widespread rural exodusnd
consequently lead to thabandonmentof traditional rural livelihoodin favourof a new
industrialized civilizatioifChaucharcet al. 2007; Navarro and Pereira 2015; Lasagttal.
2017) The abandonmenaf agriculturaland, more pronounced in mountaiareas created
an opportunity forforestand shrublands colonizatigi€haucharekt al. 2007; Nune<t al.
2011; Lasantat al.2017) which created new opportunities and agigate habitat forthe
establishment oflarge carnivoreChapronet al. 2014; Navarro and Pereira 2015
Europe, an increase inscientific knowledge andhe worldwide escalation of the
Environmental Movement(global movement combining organizations, governments,
scientists and civil societgoncerned with naturgrotection and conservatioMcCormick
1991; Khondker 201%)ccurred in the second half of the 2@entury ar in the beginning
of the 2P Thatincreas& awarenesded to the implementation of wide range of nature
conservation policies, regulating hunting and wildlife protectiespecially promotedby
the European Union. This combination of factaligned vith the increase of wild ungulates
in both range and numbergormed the perfect environment for the expansion of large
carnivorespopulationsin this continent(Chapronret al. 2014; Kopatzt al. 2014; Navarro

and Pereira 2015)

There is evidence that large carnivore populations are expanding in E(Cbp@ron
et al.2014)andthe recoveryof brown bears (Jrsus arctospopulatiorsis one of themost
successfubxamples of the mentioned recovery trenrdiccording to datérom 1950m ¢p 1,1 Q a
bears were estimated to occun 18 European countrieswith approximately 4.000
individuals Currently they have expandedtheir territories, inhabiting 23 European
countrieswith an estimated population oapproximately 17.000 individualbeing the
most abundantlarge carnivorein Europe(Chapronet al. 2014; Boitani and Linnell 2015;
LCIE 2019)'he majority of brown bearpopulatiors are stableor increasing, except for
the populationslocated in the Scandinavian regiothat are currently decreasing(LCIE

i A 2 4 oA ~

2019) Legally, ther NS LINP GSOGSR dzy RSNJ & ¢ K @oitank amd G | G &
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Linnell 2015)althoughhuntingis permitted for some specifisituations(Kaczenskgt al.
2004)

A similar pattern has beedescribed for Eurasian lynxeksy(x lynx Until m o1 1 Qa
lynxeshad becomeextinct from almost half of their original area of distributionith a
range restricted tol3 countries with an effective of approximatel§.100 individuals.
During the 76y n @h&@yswere reintroducel in 11 central Europeancountries (France,
Switzerland, Italy, Austria, Germany, Slovenia, Czech, Bdsnizgovina, Croatia,
Hungary and Bulgarip(Chapronet al. 2014; Miulleret al. 2014; Boitani and Linnell 2015;
LCIE 2019%urrently, they inhabit23 countries with approximately9.000 individualsand
most oftheir populations arestable (Chapronet al. 2014; Boitani and Linnell 2015; LCIE
2019) except for the Scandinavian, Baltic, Dinaric (reintroduced) and V&sjatnian
(reintroduced) populationgéChaproret al.2014; LCIE 2019)hey are also protected under
the Habitats Directive Annex I&%ceptin Estonia, ere they are in Annex Il, allowing their

management for recreational huntin@oitani and Linnell 2015)

Wolverine Gulo guld had thelowestdistribution area247.900 kn¥), inhabitingonly
the region known as Fennoscandidorway, Sweden and Finlanf(Chapronet al. 2014;
LCIE @19) Although their numbers have increased from 530 individ({&0-1 n)@d.250
(2016, only two populationgemain Their overallpopulation tendencyare similar to the
previousspecies except for the Scandinavian population, which is currentlgref@sing
(Chaproret al. 2014; LCIE 2019)

Grey wlves Canis lupuscurrently inhabit 28 countriesand are the second most
abundant specie of large carnivoregpresent in Europe with approximately 17000
individuals (LCIE 2019)Even thoughmost populations arestable or increasing the
tendencyfor the NW Iberian and Dinarisalkanpopulationsare unknown(Chaproret al.
2014; Boitani and Linnell 2015; LCIE 20TIB¥ mostendangeredoopulation islocatedin
Sierra Morena, southern Spaiwhere duringthe 20132014 census no pack westected,
rendering the population virtually extin¢kopezBaoet al.2018; LCIE 2018 milar to bear
and lynx, wolves are protected under tiAgticle 16 of Habitats Directive, by Annex Il and

IV, althoughsome countriesauthorized regulated huntingunder Annex VContrary to the
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Eurasiarlynx, there ha never been reintroductions of wolves anywhere in Eur@uatani
and Linnell 2015)

The increasén carnivore populatios can be positive for the environment, not only
through a rewilding perspective, but alsm balanceecosystemsAs toppredators,large
carnivoresinfluence wild speciesdensities- speciallyungulatesand mesopredators
decreasezoonotic disease propagatignimpact vegetation growth, and can even alter
stream morphologyRippleet al.H n mn T  bt@l. 2BI8)IAfthough, Europe is a small
continent highlyaffectedby human activity, the impact or rol&f large carnivores in these
humanized environments is still uncertaifiKuijper et al. 2016) Nevertheless, this
population increasevas possible, not only as result of intense legislative protectiormal
exodusand forest and shrubland increagéhaproretal.2014F o6 dzi | € 42 RdzS G2
tolerance to human presencgSundeet al. 1998; LinneletalH nnmT W &Ml S2S s &
2004; Boitani and Linnell 2015; Bouyadral. 2015; Kuijperet al. 2016) Predominantly
associated with the iddaf wilderness, carnivores amepicting increasingolerance to
human pesence, adapting their behaviour to live in areas densely populated by Humans.
Several examplebave been highlightedhroughout the Continent: Eurasian lynx have
colonized areas in the periphery of the urban aifyOslo, NorwayBouyeret al. 2015);
Italian wolves have adapted to feed from garbage durtiBstani 1992)in ServiaGolden
Jackal¢Canis aureluscavenger behaviour saves trmvgrnmentaroundbn ®p YAt t A 2 Y
yearby providing the service of removing animal carcasses from the environménk NB @A 6
et al. 2016) More examples like thesean be seerthrough Eirope, where proximityto
humansoften results in close encounters oontact withhuman activity (i.e. agricultural
lands, livestock gmng) Even thouglsome can see the possibility of an encounter as a
positive outcome such alocal increase in revenue due txaourism (Conforti and De
Azevedo 2003; Cartet al. 2012) generally co-existences a controversial subjeathere
the speciesnegative impacand/or peoples negative perceptions of carnivoodten leads
to conflict(Romadactet al. 2007; Zimmermaneet al.2010; Chapromt al.2014; Kuijpeet
al.2016) ThisconflictA & G KS YI Ay NBlFazy F2NJ f1 NBS O Ny

decline, instigating activities such as illegabgung and poisoningLindseyet al. 2005;
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Michalskiet al.2006; Karlsson and Sjostrom 2007; Lucherini andrde2008; Anand and
Radhakrishna 2017)

But what isa conflict? The CambridgeDictionary (2019)RSFTA Yy Sa Al Fa al
disagreement between people with opposing opinions or principles; fighting between two
or more groups of people dd 2 dzy (i F#th® spécific casef HumanWildlife, conflictis
more complicated to define. FOENJ Y1 OHnAamcO0X a/ 2yFEtA00G OFy
impacting humans, humans impacting wildlife, and conflicts between humans over
g A f RThis Edddepp isfogreat importance becausié defends that conflict arises from
humansdue to animalsnot being consciouscompetitors While the presence of apex
predators can be beneficial, humans and wildliféeractions are generally reported
through anegativeperspective. Normally, the focus tends to be directed to howldiife
can impact humans directly, leading to economic I@sg livestock depredation, crop
damage, decrease of game populations and property damadgerease the generakense
of security,injuries due to direct attack to humangbite or claw), road collisionsr
transmission of zoonotic diseas@Sonforti and De Azevedo 2003; Osborn and Hill 2005;
Michalskiet al. 2006; Karlsson and Sjostréom 2007; Betlal. 2008; Lucherini and Merino
2008; Linnellet al. 2010; Frank 2016; Nyhus 2016; Anand and Radhakrishna .2017)
However, wildlife can also ka an indirect effect on human populatiorsich afarmers
increa®d expensesto protect livestock(e.g. fencedgnstallation, maintainingshepherd
dogs reduce conception rates, limited grazing area, )ettivelihood development
restrictionsand decreaseof physical and psychological conditiof@gra 2008; Ogra and
Badoh 2008; Linnekt al.2010; Steelet al. 2013; Kansky and Knight 2014; Nyhus 2016)

In ecology scientists tend to focus on organisms and their interactions with the
environment, usually overlooking thedfect orimpact of human dimension. This approach
is starting to change with the increasingcorporation of social sciences in ecology.
Scientistdeganto question the currerly usedterminologywhenreferring toconflict,i.e.
HumanWildlife conflict Themain problemraised by some scientists&sthe notion of the
word conflictportraits wildlife asa conscient being, willinglyo engage inconflicts with

human interests(Petersonet al. 2010) damagingconstraining humans perceptios
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regardingwildlife (Redpathet al. 2015) Animal impacts occumainlydue to competition
for reources, noto deliberately cause harmr financial los$o humans, meaning that this
subject is morecomplex than solemnly description of conflict and thdirect impactof
human over wildlife orviceversa (Petersonet al. 2010; Pooleyet al. 2017) A more
humancentric version of conflict is being adapted, defending that lmbréirises from
conflict of interests betweerdifferent human'stakeholder groups, i.e. those that seek
animal conservation and those thhold other intentions (Redpathet al. 2013; Pooleyet

al. 2017) Human motivation cate based on cognitive level, attitudes, social values and
cultural history(Dickman 2010; Petersoet al. 2010; Redpattet al. 2013; Pooleyet al.
2017) Therefore, ly refrainingthe terminologyhumanwildlife conflictin favour ofhuman
wildlife impactsand humarthuman conflictsscientists are trying to change the negative
association of conflict to wildlife, onto the divergent interests of human grqieserson
et al. 2010) Some authors prefer to use the terhnumanwildlife interactionso promote

a more neutral feeling towards the themaii®orzilloet al.2014)

Humans have the power to deeply shape nature and are considered the reason why
many species became extirn€olkeet al. 1996; Lyle 1999; Ceballesal.2015) So in order
to understandconflict, it is necessary tadopta more sociological approa¢Kleivenet al.
2004; Treveet al. 2006; Bathet al. 2008) a common practice in North America, harly
recenty implementedin Europe(Bathet al. 2008) One of the approaches used to asses
socblogical drivers of humawildlife interactions issurveying human attitudetowards
wildlife (Bruskotter and Wilson 2014¥%everal studies have showed that attituddsfined
asa psychological tendency that is expressed by evaluating a particular erttitypovhe
degree offavour or disfavour Eagly and Chaiken 200€an be used as indicators of
tolerance beinginfluenced bysociodemographidactors but also bypolitics, econony,
social and cultural believes, traditiormsd mistrust (Keiven et al. 2004; Madden 2004;
Michalskiet al. 2006; Bruskotter and Wilson 2014; Hill 201Spme even demonstrated
that close contagtor inhabiting areas near carnivorean greatly impact human attitudes,
i.e. people living in urban areas moretdist of wildlife tend to be more acceptant and
tolerant towards wildlifethan those living in rural areas in close proximity to the animals

(Conforti and De Azevedo 2003; Kleigral.H nnn T YI NXf aazy Fy& {2l ai
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al. 2011) Older people(Kleivenet al. 2004) farmers and hunter¢BathetalH n ny T al 2A 0
et al. 2011; Dresseét al. 2015)tended to be more intoleranttowards largecarnivores.

Europe is called the old continent, possessingca culture in tradition and folklore

connected to nature, which ultimately is reflected in the attitudes of their habitants
(KleiveretalH n nn T al RRS ¢tali20lL Dréssadt &l. 2005 Frank 2016yVhen
RSIfAY3 gAGK |GGAGdzRSasY aO0OASydaraada +Ffaz KiI
background. The incorporation of cultural asseests, although often overlooked, is

important mainlydue toita gbwer to influence and shape how someone feels towards a
subject, i.e. cultural tradition of wildlife preservation or negative myths and stories heard

during childhood.

European attitude stuieés tend to focus mostly orhtee carnivore specieqrown
bear, Eurasianynx andgrey wolves,where the attitudes towardsbears andwolvesare
usually more negativégKleivenet al. 2004) Both species are linketb highest leves of
conflictassociated withmore negatives attitudes from peoplgKleivenet al. 2004; Boitani
and Linnell 2015)The recent ecolonizationby these speciesof many areasof Europe
where they were previously extindostered and enhanceaonflicts (Chaproret al.2014;
Boitani and Linnell 2015Wwhich was aggravated by growinggative interactionswith
human activity andconsequentlyeconomic damagé€Kleivenet al. 2004; Dresseét al.

2015)

The wolf is one of the carnivore most well adapted tohumandominated areas,
having thewided range in Europ€Chaproret al. 2014) Some populationtiave adapted
to the presence ohumansby changng active periodgor night-time and foggy weather,
learned to enter settlements and cities stealthily searching for food, cross highways,
railroads and industrial areas, evéminhabit old building (Mech and Boitani 2006Pue
to this high adaptive behaviour, and their opportunistic ecologglvwes cansuccessfully
share human dominated landscapddowever,this close relation to human dominated
landscapes can also originate wolf human persecution, especially when there is some
conflict of interest between wolf and humans regarding resource use (e.g. cattis)is

particularly relevant in Portugal, amal country, highly impactedand fragmentedby
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human activites (Grilo et al. 2002; Feraneet al. 2016) Contrary to the European trend,

wolf populations in Portugal have decreased during the last decades, occupying now only
20% of their original range(Pimentaet al. 2005) Thiswas not only due tchabitat
destruction and fragmentation butainly,due to human persecutiofGrib et al. 2002,

2004) Several reasons underpin this persecution being the most important wolf livestock
depredation, leading to human retaliati@ndultimately causing wolves mortaligriloet

al. 2002, 2004) This means that wolf conservation is deeply linked to human tolerance, so
for the success of wolf conservation, it is necessary to evaluate the human dimension of
the 2y Fft AOGZ aAyOS aSOSNIf I|dziK2NBR | IANBS (K
perceptions and tolerance, conservation and management programs can be specifically
adapted and successfully implementégeivenet al.2004; Bathet al.2008 Lucherini and
Merino 2008; Bruskotteet al. 2015; Dressedt al. 2015)

1.2. Canis lupus signatuism Portugal

The Iberian wolf Canis lupus signatysan endemic subspeciesof the Iberian
Peninsulawas first describetby Cabrera(1907), is characterised by its smaller size, white
upper lips, and darker marks on the tail and front leijthough some authorguestioned
the differentiation from grey wolf,genetic studieshave confirmedhigh level of genetic
variability regarding other Eurasian wolves populatiofla et al. 1999; Lucchinet al.
2004; Ramireet al.2006; Torres and Fonseca 2016; Patal. 2017) They were originally
present throughoutall Portugiese territory however during the 2@" century, while
European carnivor@opulationsexpanded, the Portugise lupineterritory decreased by
their 80% (Figurel). This was a result of road network expansion, deforestation and
increasel forest fires, decrease of wild prey density andlf livestock depredation, which
lead to human persecution/retaliation, ultimaly causing wolves mortalitfRoqueet al.

2005; EspiriteSanto 2007,)factors that still impacturrentwolf distribution.
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Figurel. Trends of wolf distribution in Portugé8ourceAlvares 2011)

Due to the increased threat to wolf preservation in the couniny1988 theDecree
Lawn® 90/88, classified the Iberian wolf as a protected spedqi@kexandreet al. 2000)
LINEKAOGAUGAY I AGAQ KdzyiAy3d | yR O YIiaRBE( ANE BIS
as well as disturbance during the mating seasbms law als@stablishedcompensation
rights, whichareattributed whena confirmed event oivolf depredation to livestock occur
Wolvesare also protected by the Bern Convention (AnfigxCITES and Habitats Directive
(92/43/ CEE)andaref A A0SR Ay (GKS t 2NIlidzadzSaS wSR 511 al
with 30% of their distribution in National Portuguese Protected Areas or areas of the

Nature 2000 NetworkCabralkt al. 2005; Torres and Fonseca 2016)

The Iberian population is estimated to be of 2.700 indivigualE 2019but only 300
wolvesremain in Portugal, according to the last census conducted in-2003,(Pimenta
et al. 2005) which confirmed the existence of 51 packs and 12 prabgaickgFigure?2).
They are divided in two smaller subpopulations, one more stable located north of Douro
river, with connectivity to Spanish populations, and another more fragile and isolated
population south of Douro rivefAlexandreet al. 2000; Alvares 2004, 2011; EspirBanto
2007; Torres and Fonseca 20.16)
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Figure2. Wolf Packs distributiom Portugal, confirmednd probablgSource: Pimenta et al.
2005)

This southern sibpopulation with only 6 confirmed and 3 probabjgacks is small,
highly fragmented, isolated, with low genetic variability and instable reprodoctainly
due totheir isolation from other Iberian populatior{&riloet al.2002; Pimentaet al. 2005;
Godinhoet al. 2007) This subpopulation is composéxy two nuclei, the Pisco pack and
transborder nucleiand the Arada/Trancoso nuclei. During the census of 2003 it was
estimated the existence of three probable packs in the first nuclei, Sabugal Jarmelo and
Pisco packPimentaet al. 2005; Torres and Fonseca 201&)d in 2012, the Almeida Pack

was confirmed(Cadeteet al. 2012; Torres and Fonseca 2016he Arada/Trancoso nuclei
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is composed ofsix confirmed packs (Cinfaes, Montemuro, Leomil, Arada, Lapa and

Trancoso packs) and three probable padksrres and Faeca 2016)

1.3. Rationak behindthis study - Wolf conflicts in Portugal

The wolf connection to European culture is anciemtlthough wolf always had
difficult relationship with shepherds,la civilizations used to admire them, incorporating
wolves inmythology regarding European gods or conimagthemto the creation of cities,
such as Rome. This all changeith the expansion of the Roman Catholic Church, which
adopted the vision of the wolf as deceiving, evil anifBaitani 1995)During the Middle
Age wolvespersecutionintensified largelydue to campaigns against wolves incentivized
by the RomarChurch(Boitani 1995; Mech and Boitani 2008ural populatiosin Portugal
are historically depend# on agriculture and livestock exploitatioAlthough conflict in
Portugal is historic and deeply rooted, it is mainly motivated by livestock depredtion.
northem Portugal,there areconflict reminders near villages with histo wolf presence,
Ol f f SR Thesk v@e siréctdres that involved twigh stone walls that ended in a
deepcircularpit, and wolveswere chased and directelly rural populationsto the pit or
by pladnga live bait on the bottonof the pit, called tred 3 2 | (i (AlMagLadd Primavera
2004; Alvares 2011Although no visible structures of conflict exéstuth of Douro river
corflict is deeply rooted in the area, mainly due to scarcitymdtl prey (EspiriteSanto
2007; Torreset al. 2015) Torres et al(2015 diet study showed thatmore than 90% of
g 2 t @istaofsisted ofivestock beingthe three mainpreygoat (> 50%), cow and sheep
Thishigh dependency on livestockurely exacerbats the existing conflict resulting in
direct persecutionsince husbandry practice is the main source of incéonenanylocal
farmers(Roqueet al. 2005; EspiriteSanto 2007; Torrest al. 2015) With the passingf
DecreeLaw n.° 90/88, shepherdsare entitled to compensation if theitivestock is
depredatedby wolves(DecretolLei ? 90/88 1988) To apply forcompensation livestock
owners mustreport attacks to thenational nature conservatiorauthority Instituto da
Conservacao da Natureza e das Floregi@dlF)which dispatchesechniciansto inspect

the carcasses and infer if wolf depredation occurred adify if the protection pre
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requisitesrequired by law were being practicd@ortaria 335/20172017) According to
Torreset al. (2015, thesecompensationsare aboute M X 1 1 n X Jitjis/a Worléwgle NI &
policy applied to mitigate damages dealt by protected carnivaresng to reducenot only
economicimpact, but alsoimprove tolerance towardsg 2 t Fre3eénce(Milheiras and
Hodge 2011)Neverthelessthe efficacy of tis policy is not establisheget, evendecades
after the implementation of compensatory polici€Some reports defend that attitudes
have not improveddue to such approackMilheiras and Hodge 2011; Riggal. 2011;
Marinoet al.2016) Thismay be due to information not getting across to livestock owners,
like the case reported in Slovakia, where a vast numbevedtiock owners were not awar
that compensations policies for depredation by wolf existBeyget al.2011) In thearea,
wolves are also viewed as threats to husbandry practices. Bytampensations payment
must be made 30 dayafter ICNFacknowledgeshe rightful access to compensation
although this isseldom practicedPortaria 335/20172017) Local shepherds state that
compensation paymestare often delayed, taking as long as 2 years, and are iicgerit

to cover economic losse€urrently thisis the onlypolicy implemented, in Portugal, aiming

to increa® toleranceto wolves presencéTorres and Fonseca 2016)

Esprito-Santo (2007) conducted he first Portuguese study combining human
dimension and wolf managemepon the south of Dourariver. It concluded that attitudes
were mainly neutral, tending to positive. Gengpablic had the most contrasting attitudes,
resulting in the division of this stakeholder in two, the ones with a positive attitude and
those with a negative. The livestock owners hadlthweest attitude score, and the highest
fear. Lastly, general knowlédS ¢l a €263 o0SAy3 GKS Kdzy i SNDa
with the highest knowledge score of the three groupkis author aimwas not only to
understandattitudes and knowledge towards wolves, but atsoincreased G I { SK2 f RS NZ
participation in wolfconservation Twelve years havpassedand wolf conflict remains

but haveattitudes towards wolveshange®

Because understating human attitudes towards wolves is utterly imporfan
increasing human tolerandeut alsowolvesconservation and survival, this study aimed to

i) ldentify theindividual sociademographic(e.g. age, gendeirfear, knowledge) drivers

18| Page



shaping the attitudes of the different stakeholders (cattle breeders, hunters and general
public) towards de wolf; ii)dentify the individual socialemographic(e.g. age, gender)
drivers shaping the fear level of the different stakeholders (cattle breeders, hunters and
general public) towards de wolf; iii) Identify thedividual socialemographic(e.g. age,
gender) drivershaping the knowledge level of the different stakeholders (cattle breeders,
hunters and general public) towards de wolf; iv) provide informatiegarding the main
variables influencing conflict with the objective telp create tailored conservational

measures that result in higher success rate

Based on previous studi€gspiriteSanto 2007; Espirit@antoet al. 2016; Espirite
Santo and Petrucdétonseca 2017and the high levels of depredation in the area, |
hypothesize that(l) Attitudestend to be neutralexcept forlivestock ownershat present
more negativeattitudes (due to livestock lossesjll) Knowledge regarding wolf is low,
being the general public the lesser knowledgealflg) Fear is correlated with negative
attitudesand lower knowledgédsince they have less direct experience with the species,
and previous studies in the area have showed this tenddBsypiriteSanto 2007) (IV)
Knowledgeand attitude do not show a clear relationsh{pased on previous studies

conductd in the aregEspiriteSanto 2007)
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Material and
Methods




Study Area

This study will only focus central Portugal, more specificatiy the eastern part of
wolf distribution south of Douro River, where three of the six confirmed established
packs, Cinfaes, Montemuro and Arada packs, present along the mountain ranges of
Arada, Freita and Montemuro. These locations are protected under the Natura 2000
bSGE2N] > G{SNNI az2yidSYdzZNRP£ NdREEhDBnWithgnd ninyiR 0
area of 750 kr(Figure3d), correspondingo approximately30 to 50% of Wolf Population
habitat south of Douro Riveihese packs are characterized by low population densities
with undetected reproduction during the 2062003 census. Their fragilityak increased
due to habitat and population fragmentatioriow genetic flow forest fires, human
persecution and lack of wild preyAlexandreet al. 2000; Roqueet al. 2005; Torre<t al.

2013)

Matura 2000

77 Freita and Arada Mountain Range

2 Montemuro Mountain Range
Study Area

B Packs Location

0 7.5 15 km
L —

Figure3 Study Aredblue), Natura 2000 Network sites (striped) and wolf packs location
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The main economic activity in the rural and suburban areas of the study area is
agriculture, where a high number of pastures and agriculture fields can be seen throughout
the landscape(Cruzet al. 2014; Torreset al., 2015). Furthermore,livestockproduction
presents a similar pattern, witmuminants graing on uncultivated lands. Husbandry
practice used is mainly free raing husbandrywhere livestock, during daytime, tend to
roam alae through the mountains, while smaller ruminants tend to be accompanied by a
shepherd and/or sheepdog. During nigithe, livestock is enclosed in barns (Torres, et al.
2015).

Although relatively close to one another, AraBeeita and Montemuranountain
rangesare two distinct protected areas, each with peculiar characteristic, diverging not

only in size, but also in vegetation and land usage.

AradaFreita

The climate is mainly Mediterranean but with high oceanic influence, with high levels
of precipitaton (average annual precipitation >2000 mmpstly during the autumn and
winter months(Almeida 209), creating the ideal habitat for rare and diverse species. The
maximum altitude is 1085m on Freita mountain range and 1071m on Arada. Over an area
of 287kn? the mountains are dominatetly a scenery of steep slopes)d some plateau,
where the rural landscape dominates. Land usage is characterized by agricultural areas
(10%) and forest (66%), where urban areas account for only 10% of the territory. Regarding
flora diversity, while shrubs are vastly present (14% of lave (e.gUlex minoandErica
tetralix), there are also English oaRuercus robyr the Pyrenean oakQuercus pyrenaig)
European hollyllex aquifolium)and Black alderAlnus glutinosa)The most important is
the existence of two flora Iberian endesnn Narcissus cyclamineusnd Woodwardia

radicans
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Montemuro

Similar to Serra AradBreita,the climate is mainly Mediterraneanyith an average
annual precipitation >1500mnihis isone of the ten areas with highest precipitation levels
in PortugalAlmeida 2009)With an area 388kfthe landscape is dominated by the Massif
Mountainwhere thehighest altitude is 1381m. This area is composed by scrublands (38%),
agricultural areas (30%), forest (26%), while the urban areas account only for 6% of the
territory. In terms of flora diversity, moorlands are highly representedhbyga ciliarisnd
E. etralix, while forest area is composed mainly by Black aldénus glutinosg) Ash
(Fraxinus excelsiorand the Pyrenean oakQUercus pyrena®). Habitats are highly
conserved, presenting great levels of biologic diversity. The most concehremgs for
wildlife conservatiorareforest fires (between 1999 and 2003, 55% of the area burned) and
construction of infrastructures and communication network (e.g. A24 construction resulted

in fragmentation of wolf habitat).

1.4. Stakeholdergroups

For thepurposeof this study attitudes, as well as fear and knowledge levelsthree
local stakeholdergroupswere consideredgeneral public, hunters and livestock owners.
This stakeholdergroups were chosemecause they aralirectly affected when wof a Q
conservational measurements and policies dedined and implementedout alsodue to
their proximityto areas used by wolvégSterlinget al.2017) Sinceeachstakeholdemgroup
has differenttype and scales ointeractions with wolves due to their specificity in
landscape uset isnecessary to understand howolvescanimpact eachid N2 dutidad€

knowledge andear levels as well as the drivers shaping it patterns
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General Public

Two districts cross the study area, Aveiro, englobing only two municipalities Arouca
and Vale de Cambra, and Viseu, that includes seven municipalities, Castro Daire, Sado Pedro
do Su, Oliveira de Frades, Cinfaes, Lamego, Resende and Tarouca. Higher populational
densities are located on two municipalities, Lamego and Arouca, followed by the towns
Resende and Macieira de Cambra. The remaining human settlements are smaller towns
and renote parishes, scattered through rough valleys with population densities lower than
150 resident/kni (Figure 4), (INE 2019a) When compared to 2010 population data,
population aging index (ratio of the number of elderly persons (>65 years old) to the
number of young persons {D4 years old) in these municipalities is higheith tendency
to increase, ranging from 152% in Arouca to 257% in S&o Pedro do Sul, meaning that the
population is agindPORDATA 201%or the purposeof this study, general public was

considered all the inhabitants that reside in the area who have no livestock or are hunters.

Populational
Density/km2

Bl 195- 605
Ml 138-195
Bl 108-138
Bl 94-108
B 70-94
59-70
39-59
33-39
22-33
5-22

0 7.5 15 km

Figure4 Populational densityn the study area, by parish
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Hunters

Hunting is a tradition in the Ptarguese culture, especially in rural areas. Portuguese
hunters population is aging, being the average hunter older than 50 yea(Satdo<t al.
2015) and the demand for this activity has been decreasing. According to the 2015 ICNF
report, from the 2000/2001 to the 2014/2015 hunting season, the emission of hunting
permits decreased by 50,3%, at a national lg8antoset al. 2015) The main reasons
F LI AYGSR F2NJ GKAA RSOfAyYyS 4 SNSrediukngentbfa Ay 3
younger hunters. Nevertheless, while the number of hunters decrease, hunting grounds
per licenceare increasingin the year 2000 the hunting grounds per licence was around 12

hectares, having increased to approximately 63 hectares in EBastoset al. 2015)

According to the ICNF, the study areas hunting grounds are mainly Associative
(managed by private hunting associations) and Municipal (managed bydhecipality),
where the hunters are typically from neighbouring are@ishough wolf hunting is illegal,
due to the legal protection of the species, recreational hunting still impacts their survival,
either be it by poaching, or the reduction numbers of their natural pegpiritecSanto

2007)
Livestock Owners

Studies have showetiat livestock owners are the group that experience more direct
negative interactions with wolvesnainly due to livestock predatigivos 2000; Kaartinen
et al. 2009; Marinoet al. 2016) They have a high risk levels of suffering from livestock
depredation(Passinha 2018kspecially those that produce goat meat, which represents
more than 50% of wolves di¢Torreset al. 2015) Although domestic animals dominance
in wolves dietcomposition has decreased slightlyhile anincrease in wild ungulatesas
registeredsince 198§Passinha 2@), livestock production has remain stable in the last 10
years, being an important source of income in the study dis& 2019b)Nowa-days,
chicken farms are the mailivestock activityin the areafollowed by sheep, goat and cow

breeding Nevertheless, recent studies have not regarthicken as a part of locals wolves
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diet (Torreset al.2015) even though they had been previously reported in the study area

wolves diet(Passinha 2018)

1.5. DataSampling

For the purpose of this study, a questionnaire, based on several previous studies
about conflict management of large carnivores, was created in order to study the attitudes
and percetions of local human population towards wolv@oqueet al. 2005; Espirite
Santo 2007; Marchini and Macdonald 2012)

The questionnaire (Annex) was structured in four distinct parts, containing a total of

38 questions:

I.  Individual sociodemographic data (9 Questions);
Il.  Personal experiences with wolves (9 Questions);
lll.  Personal opinions (15 Questions);

IV. Influence of the media (Ruestions);

From March 2018 to April 2019 data collection was done anonymously, and
randomly, either using google forms to collect information about the public, or left at
villages key points (coffee shops, associations, etc.) for the locals to answerySwere
also performed as interviews to people encountered on the stoetiral dirt roadsalong
the study area. This last method showed to be the least efficient for two reagdyeng
very time consuming andi) in majority ofthe casesjead to response biagpeople were

reluctant to answer, and were constantly trying to see my reaction to their answers)

26| Page



1.6. DataAnalysis

BetweenMarch 2018and April 2019, a total oB14 questionnairesvere collected
andbefore we begirthe statistical analysi,data had to be preparednd transformedFrst,
the questionnaireswere filtrating by county,leading tothe removal of57 that had been
submitted by residents outside of the study area. From the remaining, any unanswered
questiors required for the analysid~{gureb) lead toits exclusion(35 excluded) Only 222

questionnaires from the study area (FigureM®re used in the analytical procedure

. Knwoledge Index . Fear Index

W Attitude Index

Questions from group
I

2) It's importante to
maintain wolf
population for the next
generations

4) Even though wolves
exists in other
Europena countries, it's
also important to have
wolves in Portugal

8) When Wolves

depredate on domestic
animals they must be
eliminated

9) Wolves should be
keptin enclosed areas

10) It's importante for
your region to have
wolf populations

11) | have a positive
feeling towards wolves

12) In my region, wolf
presence is a plus for
turism

Questions from group
I, with correct answer

5) Shepherds are
compensated when
they suffer animal loss
through wolf
depredation? YES

6) Have wolves been
reintroduce in
Portugals” wildlife? NO

7) Wolves feed
primarily from big
hunting ungulate
species? YES

9) In your region, the
number of wolves
attacks to domestic
animals increased? NO

Questions from group
I

3) Wolf presence near
your residenci causes
you fear/unsafety

6) Wolves are
dangerous to man

7) Your capable of
tolerating wolf
presence near your
house

Figure5. Questions used for Data analysd#ghe Attitude Index, Knowledge Index and
Index Likert £alewasreversedfor the underlined questionso that 1 corresponded to the le
positive attitude, or least fearful, and 5, most positive, or highest level of fear
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Figure6. Questionnaire distribution by parish.

Data analysisbegan by characterizing participants using teeciodemographic
guestionsand the computatiorof three indexegFgure7). Due to the way some questions
were constructed, the used scahad to be reversedo that 1 corresponded to the least
positive attitude, or least fearful, and 5, most positive, or highest level of(feaderlined

questions orfigure5).

Five-points Likert “Yes” or “No” Five-points Likert
‘ scale where: 1, answers scale

Iea_st F;OS'tNe Correct answer =1 1, lowers level of

attitude to 5, most fear to 5, highest

Incorrect answer =
0

Calculated using
the answers sum

positive level of fear

Calculated using
answers arithmetic
mean

Calculated using
the answers sum

Index ranges from

Index ranges from
3to 15

Oto4

Index ranges from
1to5

Fear Index

Attitude Index

Knowledge Index ‘

Figure?. Index resumgindicating used scale, how the index was calculated and index range fc
three Indexes, Attitude, Knowledge and Fear.
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We also tried to assess the influenceYoB 1 K& ' yR a0 2NARSa OFy Ay-:

fear towards the wolf. Thuswe hypothesised that every participant that answered
LI2aAdA @St e {20-3)0 WS prgsenSel Gear2ypul residence causes you
fear/unsafety 3II-55\Do myths/Stories influee your opinion towards wolveés> Y A 3 K {
expressing fear based on passumptions. All analgs were performed on Microsoft Excel

for Office 365 MSO software.

1.6.1. StakeholderGroup Comparative Analysis

For the three datasets (i.e. general public, hunters and livestock owners) we first
tested the normal distributionof the data byusngthe ShapireWilk test, which showed
that our data didnot followeda normaldistribution (Tablel). As our data showed a nen
parametric character, we used ehKruskaWallis H test, using a Gdgnificance levelo
test for differences betweerstakeholdergroup indexesTotest for possible correlations
between Indexes, a Speaam's rank correlation coefficient was comput8dhese analyses
were paformed using Rstudio (Version 1.1.4%6)d Ra 2 T (I g(RMBi@Eeam 2015; R
Core Team 2018)

Tablel. Results of the Shapiwilk test.

Attitude Index Knowledge IndexFear Index
W 0.956 0.820 0.969
p-value <0.001 <0.001 <0.001
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Attitude and Fear Influences

To test what driver might be determining the variabilityaittitudes andfear indexes
GAGKAY GKS {KNE S weaugeh|GEhkralizedtiSebiNiked Mdad#, desid
on logistic regression(Zuur et al. 2009) These models were performed for each
stakeholders groupseparatelyThe variabledttitude Indexand Fear Indexwere usedas
dependent variables, whilehose associated tdemographic datag.g. aje, gender and
scholarship levelps well the answer téhe questiona 52 €2dz (y296 2F |yeée ¢
R2YS&adA O, wes krédated a@s Kndependentandidate variables in the modelling
procedure(Table 2)For thedata analysi®f the cattle owner groupthe answer to the
questiona 582 dz (y296 2F lyeé 2t 7F Iwidsirdnivpdroinghe R2 YS & (
independent variables groufin order to analyse if livestogiredationby wolfinfluences
shepherds attitudesinstead of predation knowledgepnd two other questions were
addedd 52 @&2dz KI @S adadk$ LIKWSNI 2R2 HKE FSNBER f2aa 2
wolf depredatior?é (Category * and **; Table 2)
Table2. Variableaused in the Attitude and Fear Modesyariables only used for shepheards;
**\ariable excluded from the Livestock Owners Analyses; ***Variable only used in the Attitudg.|

Variable Description

Variables Varible R Code . .
(Coding categories)

(1) 15-30

Age of the participant AGE (2) 31-45

Younger - 15 years old; Older - 88 years old (3) 46-60
(4) >60

- (1) Male

Gender of the participant GENDER (2) Female

(1) 1st Cycle
(2) 2nd Cycle
School level of the participant SCHOOL  (3) 3rd Cycle
(4) Secondary Education
(5) Higher Education

Residents Number of th(_a Participants Pansh_ POPULATION S| (0) <1000
Smallest - 203 Residents; Biggest - 12.214 Resid: ~ (1) >1000
Shepherds/guar . N s A& x (0) No
&5 2 2dz KI @S DOGS
Dog¢ a © z 9 a (1) Yes
Livestock Logs > @1 P @S e2dz ad Loss O No
domestic animals by wolf (1) Yes
Knowledge of I-2652 é2dz (y26 2 (0) No
. g L ATACKS
wolf atackg* uz2 R2YSauAO | (1) Yes
Participant Fear Index valtre ID_FEAR Values Ranging from 3 to .
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Given the nested character from the index data, a random factor was introduced, the
participants ID. For this reason and to tegtstudyvariables influence on attitude and fear
from each stakeholder groupdata was modelled using the generalized linear mixed model
(GLMM;Zuuret al.2009

Sincethis dataset is ordinal and norindependent it was used theCumulative Link
Mixed Models (CLMMpr ordinal logistic regression to create the modatsng theR (R
Core Team 20182 NR A Y | {(Christeits€d R01HK S T dzy O (i [Chrigtense®f Y'Y Q
2019)6 I & dzaSR GAGK (GKS O2yySOlA2Yy Fdzy QlAzy Wi
distance from the scale extremes is symmetric to its centre) to create the models for each

stakeholder group in order to assess variables influence on fear and attitude.

For each datasetmodelscorresponding to all possible combination of the candidate
variableswere createdusing theLJ- O I 3 S QoW al draliAzyZandHthie WRINBE R3S Q
function. The selection of the best mod#ir each stakeholder and indexes dataseftss
done based on the Akaikénformation Qriterion corrected for small sampleqAIC¢
Burnham and Andaon 2002. The models wth adifference between tha AlCcovalueand
the smallest AICc valu€? (i.e. nAlCc<2)were considered the best modglBurnham and
Anderson 2002)Those were,lerefore, the ones containing thenost influentialvariables
in explainng the detected patterns. If more than one modegresented apAlC&2, we
applied a model averaging procedure, usinkk S F dzy’ Ol A 20§ theURYpAdRagd P @ 3 (
Wa dzad\.yIQONIi 2 t8 estintate the)average coefficients of the variables included in the
best models, as well as the 95% confident int&s@5%CIl)For each created model we
also estimatedhe Akaike weight (w)that represents the probability of that model being
the best model(Burnham and Anderson 2002Those variables whose 95% confidence
interval of their coefficient did not include O, were considered the most influential on the
dependent variable, since were the one for which we could infer their direction of their

influence, i.e. positive or negative.

31| Page



Sources ofnformation

To better understand the knowledge and attitugatternstowards wolves we have
to find where people obtain their informationWith that in mind,we compiled all the
information mentioned by participantsni questiond L5 What are your information
sources about wolvés | YR ONXB I (uSirig MicrosdftNERcS| Yok Qffice 365 MSO

software.
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Result:




2.1. Demographic characterizatioof participants

In total, 222 questionnaires werasedfor data analysis, the majority answered by
male respondents (142 individuals), awtth superioreducation, completed or not (108
individualg. Most inquiredpersonalso inhabited areas with more than 10B8bitants and

were younger than 45 years old (1b®lividual9 (Table3).

Figure 8A showsthe gender representativeness in each of thel | { S Kgtoup?.S NB& Q
The sample include more males thBemales, and among each group, the general public
had the highest number of females, then livestock owners and lastly the hdlpersp,

whichonly included 2 females.

The general public and livestock own@gsoup samplespresented a similar age
distribution, where most respondents comprised the83 age group, followed by the 15
30 age grougdFigure 8B)Regarding the hunter most respondents were older than 60

years oldalthoughthe 31-45 age groupvas also well represented in our data sample

In terms of thescholarship lev&l Ay Fff &l hSdaBpleRSin® a R

more respondents withhigh school or higheducationlevel (Figure 8C)However,the
general publicdlata showedhe highest number cdampled individualgith higheducation,
completed or not In the huntersgroup, mostparticipantshad conducted highschool
(Figure 8C)The livestock2 ¢ y Sgxdapshowed abalanced sampldetween the two
higher level of education29 respondentsaffirmed to havehigh schookducation and 29

stated that theyfrequenteda degree ohighereducation(completed or no} (Figure 8C).

Regarding population size by location, the general public respondents inhabit areas
with more than 1000 habitantsvhile in theK dzy" (i ggoNf#infiabted areas with less than

1000 habitantsin the case olivestock ownersno pattern indistributionwas found
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A) Gender Distribution by Target Groups B) Age Distribution by Target Groups

B Female ® Male 15-30 = 31-45 m46-60 m>60
46
71 N
N 42
57 36
48
24
31
18 17
22 13
11
I I 8 g
4
3
— [
GENERAL PUBLIC LIVESTOCK OWNERS HUNTERS GENERAL PUBLIC LIVESTOCK OWNERS HUNTERS

C) Scholarity Level by Target Group

m 1stCycle ®m 2nd Cycle ®m 3rd Cycle ® Secondary Education ®m Higher Education

74
28 29 29
11 12 11
0
- - III III III III | —-— III III

GENERAL PUBLIC LIVESTOCK OWNERS HUNTERS

Figure8. A) Number of individualéN) of the three stakeholder groups per gender categBi)WNumber of individualéN) of the three stakeholder groups per age
class C)Number of individualéN) of the three stakeholder groups per category of education degree
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In short, average questionnaire respondent was male (60,16%), with ages comprised
between 3141 years old (36,33%@ndwith a high education degree, or having frequented
a higher education institution44,92%of respondent$ (Figure 9.

Figure 9. Sociedemographic summary of the participants in this study.Number of
individuals (N) inquired per gender categoB);Number of individuals (N) inquired per gender
category; C) Number of individuals (N) inquired per School LéeNumber of individuals (N)
inquired per hometown populatiofE) Number of individuals that are livestock owndesiNumber
of individuals that are hunters.

A) Age Resume D) Hometown Population
89 N 146
67
76
37
I : I
m15-30 ®m31-45 m46-60 m>60 W< 1000 m> 1000
B) Gender Resume E) Livestock Owners
142
80 = No
l -
B Female ® Male
C) School Level F) Hunters
108
= No
u Yes

64
16
= B
B =

B 1stCycle ®2nd Cycle ™ 3rd Cycle M Secondary education B Higher education
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2.2. Fear Index

TheFear indexranged from 3, whih represents no fear, to 15, the highest level of
fear. The average overdélar indexwas 8.140highlighting that most respondents do not
have high fear level@-igurel0A). However, theparticipants majority displayed a neutral
mode value 7 (Category7; FigurelOA), to low levels of fear (Category 3; Figl@A)

towards the wolf.

2.3. Knowledge Index

Knowledge inderanges from 0, representing no knowledge, to 4, the highest level
of knowledge. These results showed that the average overall index result is very low 0.946,
KAIKE AIKGAY T GKFIG NBALRYRSyGaQ (yz2sftSR3IS o
No respondent showed a knowledge level higher than {€3ategory 4; Figurg0B), having
the majority of the participants shown a knowledge lower tham@de value 1(Categories
0 and 1; Figur&0B).

2.4. Attitude Index

Attitude Indexranges from the most negative attitude, represented by 1, to the most
positive attitude, represented by 5. When analysing all groups together, attitude score
reached an average value of 3.557, indicating that, overall, the attitude is neutral, tending
to positive (figurel0C). However, the majority of the participants revealed a positive

attitude towards the wolf (Category-3; Figurel0C).
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A) Fear Index

32

N 3
21
20 19 s
16 17
14
11
9 9
6 I I I I
3 4 5 6 7 8 9 10 11 12 13 14 15
Fear Scale
B) Knowledge Index C) Attitude Index
91 85
82 N 74
37
28 26
y l
0 1 2 3 4 [1,2] [2,3] [3,4] [4,5]
Knowledge Scale Attitude Scale

Figurel10. A) Number of individuals (N) included in each Hedex categorynean;B) Number of individuals (N) included in each Knowledge Index catéyory;
Number of individual@\N)included in eaclttitude index category
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2.5. Index comparison betweeistakeholdergroup

Fear Index

Our results show that the different stakeholder groups do not present significant
difference infear levels towards wolves (H = 0.11224, df =-2alpe = 0.9454). Overall,
fear levels were considered neutral tending to positive, being group means 8.24 for

fAPSaG201 26YySNEI ydum F2N Kdzy 4§ SNA)Q INPR dzLJ |

Group E Fublic E Livestock Owners Hunters

121
>
Lih]
o
£
o 8-
L
4 | ‘
PUEJ”C LiVEStOCII( Owners Hunlters
Group

Figurell Estimated Fear Index for each stakeholder group. Data is presented as median (q
2) and first (Q1) and third (Q3) Quartiles.
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Knowledge Index

¢ KS SaidAYKnovddlge gndekibwed no significant differences between
stakeholder groups (H = 0.722, df = 2jghue = 0.697). All the groups present a knowledge
level lower than 1.5 (Figure2l

Group EI Public EI Livestock Owners Hunters

Knowledge Index

PUPIJHC Livestocllc Owners Hunlters
Group

Figurel2. Estimated Knowledge Index for each stakeholder group. Data is presented as
median (quartile 2) and first (Q1) and third (Q3) Quatrtiles.
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Attitude Index

These results show that different stakeholder groups have significaierelift attitudes
towards wolves (H = 9.078, df = 2yg@lue = 0.011), with the general public showing a more

positive attitude, with a mean of 3.74 (Figurd)1

Group EI Public EI Livestock Owners Hunters

Attitude Index
Cad

‘1 - -
Public Livestock Owners Hunters
Group
Figurel3. Estimated Attitude Index for each stakeholder grddata is presented as

median (quartile 2) and first (Q1) and third (Q3) Quatrtiles.

2.6. Index correlation

As mentioned, we tested the significance of the correlations between indexes b
usingthe Spearman's rank correlation coefficient this analyss we onlycompared the
overall indexes anaho stakeholdergroup dataset suldivisionwas performed since the
main objective was to evaluate a possible influence each Indexes may have in each other
In the case of th&knowledgeand Fear Indexour results showd a sgnificant negative
correlation (" = -0.296; p =<0.001), i.e. individuals with higher levels of knowledge
regardingwolve) S O2f 2 38 tend&d tofh&va less fedAtlitida ahd Fear Index
showed a similar pattern, with a significarmiegative correlatior(” =-0.724; p =<0.001)
with individuals with higher levels of fear preserg a morenegative attitude towards
wolves.Inversely Attitude andKnowledgdndexes showed aignificant positive correlation

(" =0.244; p =<0.001). hdividuals with higher knowledgehowed amore positive attitude

towardswolves.
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2.7. Factors that Influence Attitudendex by StakeholderGroup
General Public

For the general publj@ total of 128 model§Annex lIwere produced but only three

were consideredoest model(i.e. nAICc< 2 Table3).

Table3.¢ KNBS . Sai a2RSta onp!L/ O f uO F2NJI SELX I A
the General Public. For each model it is presentedatiables that are included, but also the Akaike
LYF2NXIFGAZ2Y [/ NAGSNRZ2Y S | RI LlidSfétende déteen Yhe inddel & | Y LI
AICc and the lowest estimated AICc for the produced modé¢laedsthe Akaike weightr(odels
Akaike weight

Model Knowledge Population Akaike
Fear | Al 4

Number | of Attack Gender Size ear Index ce / Weight

49 + -0.473 1966.1 0 0.269

53 + + -0.465 1967.1 1.03 0.161

50 + + -0.467 19675 141  0.133

Gbé AYRAOFGSR OKIFdG GKS OFGS3I2NAOFE @FNARFOES Aa

Thebestmodel described in Tabld used the variable®opulation Size~ear Index
Gender and Attack knowledge These seem to be the most influential variables in
explaining thevariation in attitude towards the wolf by the general public. The average
model produced using these three models shows that people inhabiting angas-1000
habitants have higher probability of showing positive attitatiavards wolvegTale 4). It
alo shows that as thé&ear indewalueincreaseghe probability for someondo display
more negatives attitudetowards wolveslso increases (Tabf. Only these two variables
presented a coefficient 95% confidence interval that do not include the zefa that
reason it is possible to assess accurately if the influence of the variables is positive or
negative (Tabled). The same reasoning is applied to the varialifesiderand Attack
knowledge whose coefficient 95% confidence interval includes de zero and therefore we
could not determine the direction of it influence (i.e. the model identified that they have

influence in the variation of thattitude index but the way they influence it is natear).
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