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Abstract
Introduction

More and more, researchers are turning to socpksentations to explore social thinking
about risks, but this may not always be the besiboplin particular, low to moderate risks
possess inherent characteristics that can potigntigbnstitute an obstacle to

sociorepresentational processes, such as tramgksirizero risk” in the eyes of the general
public.

Objective

With this in mind, we conducted a study on the acepresentation of earthquakes in
Southern France in order to better understandifttomoderate risks can be objects of social
representation.

Method

After first exploring data available in the region risk perception in relation to factors that
condition the emergence of a social representati@nanalysed the structure of the social
representation of earthquakes in Southern Francm@marthquake-exposed inhabitams=(
94), using three methods designed within the girattapproach: prototypical analysis,
similitude analysis and the Test of Context Indejeste.

Results

We identified an essentially descriptive repres@awith no practical orientation, leading
us to discuss social representations in relatiaroliective representations.

Conclusion

We propose a clearer distinction between the twovel as arguments in favour of a
standardised technique for verifying the existeoica social representation. We then attempt
to situate both concepts within the Architecturé&otial Thought model.

Key words: Social representation, collective repn¢stion, earthquakes, social thinking, risk
perception



Résumé
Introduction

De plus en plus, les chercheurs se tournent vereefgrésentations sociales pour explorer la
pensée sociale a propos des risques, mais cepagsobujours forcément la meilleure option.
En particulier, les risques faibles a modérés mm#edes caractéristiques inhérentes qui
peuvent potentiellement constituer un obstaclepmogessus socioreprésentationnels, comme
par exemple se traduire par « risque zéro » aux gawgrand public.

Objectif
Sur la base de ces considérations, nous avons icam#uétude sur la représentation sociale

des séismes dans le sud de la France, dans le Imiedx comprendre si les risques faibles a
modérés peuvent étre objets de représentationeocia

Méthode

Apres avoir exploré des données disponibles dangdmn en lien avec les conditions

d’émergence d’une représentation sociale, noussaanalysé la structure de la représentation
sociale des tremblements de terre dans le sud dealace auprés d’habitants de zones
sismiques{l = 94), et cela a I'aide de trois méthodes dévedepplans le cadre de I'approche
structurale : l'analyse prototypique, I'analyse similitude et le test d’'indépendance au

contexte.

Résultats

Nous avons identifié une représentation essentielid descriptive, sans aucune orientation
pratique, ce qui nous meéne a questionner les repiEonNs sociales en relation avec les
représentations collectives.

Conclusion

Nous proposons une distinction plus claire entsedaux concepts, en essayant de les situer
dans le modele de l'architecture de la penséelsocia

Mots clés : représentation sociale ; représentatmiective, tremblement de terre, pensée
sociale, perception des risques



1. Introduction

Certain areas of Metropolitan France are exposeatthquake risk, not least of which is the
Provence-Alpes-Cote d’Azur (PACA) region. In 190@r example, a 62 magnitude
earthquake hit the small town of Lambesc, killirarly 50 people, injuring hundreds more
and leaving many homeless. Several villages wertafig or completely destroyed, making
it one of the most destructive earthquakes evehitoMetropolitan France. Of course,
compared to other countries and even some Frenemds (such as Martinique or
Guadeloupe), seismic activity in Metropolitan Framg moderate, but preparedness is no less
essential in these areas given that earthquakesnpredictable (Geller, Jackson, Kagan &
Mulargia, 1997). Even though low to moderate rigks less dangerous than high risks, they
do bring about various psychosocial factors that lolr risk perception, hinder mitigation
and hence increase vulnerability.

For example, low to moderate earthquake risk canstate as “no risk” in the eyes of the
general public (McClure, Johnston, Henrich, Milf@nBecker, 2015), meaning that the terms
used objectively by experts are interpreted suivelgt and negatively impact preparedness.
Indeed, why would individuals prepare for a haz#rdhey doubt its very existence?
Similarly, low impact tremors, far more common thdestructive earthquakes in low to
moderate seismic areas, can induce a false sersgzwifity and convince at-risk populations
that they are not in danger (Becker, Paton, John&tBonan, 2013; Mileti & O’Brien, 1993).
Moreover, perceptible, damaging earthquakes aee naplying a lack of practice, which in
turn hinders preparation (Beck, André-Povaud, Ramleick, Chardonnel & Lutoff, 2012).

In light of these observations, we conducted aystadletermine if the specificities of low to
moderate seismic areas can influence the emergdraceocial representation of earthquakes.
After exploring available data on the perception edrthquakes in Southern France,
particularly in relation to the indicators of a w&dcrepresentation of earthquakes, we
conducted a structural study on the social reptatien of earthquakes in the PACA region.

2. Theory

In general, understanding and favouring hazardgpegimn necessarily implies exploring how
the hazard in question is perceived (Slovic, 198¥Wjeed, risk perception has been linked to
preparation in several studies on numerous riskg. (dcClure, Walkey & Allen, 1999;
Becker et al., 2013; Palm & Carrol, 1998 on ear#kgurisk; Bourque, Regan, Kelley, Wood,
Kano & Mileti, 2012 on terrorism; Stein, Buzcu-GuyeDuefias-Osorio, Subramanian &
Kahle, 2013 on hurricanes). Thus, beyond understigndow laypeoplehink about risks,
exploring risk perception can provide valuable infation for behaviour interventions, or at
least for understanding why people so often faprepare.

The risk perception approach has been criticiseddoye theorists for being too focused on
“erroneous” risk assessments by laypeople comparedientific risk assessments by experts
(Joffe, 2003). Thus, perceived probability is “ofteompared with scientific estimates of
probability, and the focus has been upon the enxgsteand source of lay error” (p. 57). In
other words, the risk perception approach tendspiose scientific and lay thinking, as if
individuals only reason probabilistically. In facpeople do not think about risks
probabilistically, “not because the public does onterstand the sums, but because many
objectives which it cares about have been leftabuhe risk calculation” (Douglas, 1994, p.
40). Otherwise said, simply demonstrating lay erraan potentially fail to consider
psychosocial factors that are just as importanekpioring risk perception.

1 6.2/9 on the Richter Scale: A strong earthquaké dhn cause destruction in a radius up to 180kt built
buildings are likely to be severely damaged. Earétkg resistant structures can be moderately damaged



An alternative to the risk perception approach liresSocial Representations Theory (SRT,
Moscovici, [1961] 2008). This theory “places greatphasis upon factors beyond individual
information processing”, and instead of “conceptiad) lay readings of risk as deficient, they
are viewed as entities that contain the eccentdntents of people’s repositories of
knowledge” (Joffe, 2003, p. 60). In other words,TSRndamentally differentiates between
scientific and lay-thinking (Rateau, Moliner, Guilihe& Abric, 2011), and hence favours
integrating non-scientific factors into human raasg: “while people do not conform to the
scientific norm in their everyday reasoning, itnigt always because they are incapable of
doing so, but rather because some preferences thakethink differently” (Rateau, Ernst-
Vintila & Delouvée, 2012, p. 54).

Following Moscovici’'s seminal work on psychoanaty@Moscovici, [1961] 2008), numerous
authors have sought to offer more precise defimitiof a social representation. For Abric
(1993, 2001), it is a functional perspective on therld that enables individuals to give
meaning to their behaviour and to understand yeaiih their own reference system (see also
Rateau et al., 2011). This highlights the “circulalationship” between social representations
and behaviour (Zouhri, Féliot-Rippeault, Michel-Gau & Weiss, 2015, p. 158), whereby
social representations contribute to guiding betwavand behaviours contribute to structuring
a social representation (Abric, 1993, 2001; Guim&893, 1998; Flament, 2001). In this way,
SRT “offers a conceptualisation of human actiont tlsa context and culture specific”
(Sammut, Andreouli, Gaskell, & Valsiner, 2015, A).1Thus, individuals will not produce a
behaviour simply by committing to it; the behaviomust also be compatible with their
system of values (Abric, 1994). In light of thigveral authors have argued in favour of SRT
as a valuable approach to behaviour change intkoviesn(e.g. Eyssartier, Joule, & Guimelli,
2007; Jodelet, 2008; Piermattéo, Lo Monaco & Gimdad2015; Rateau & Weiss, 2011;
Souchet & Girandola, 2013; Valencia & Elejabarriei®94; Wagner, 1993; Zbinden,
Souchet, Girandola & Bourg, 2011; Zouhri et al.12)) including in the specific case of risks
(Apostolidis & Dany, 2012; Weiss, Girandola & Cao#lueJustin, 2011).

Even though SRT can be a valuable approach tdlaiihg about risks, various criteria must

be met in order to justify it. A social represeitatis indeed the representation of an object,
but not all objects are socially represented (MaljirRateau & Cohen-Scali, 2002). As such,
five criteria have been defined as conditioning #mergence of a social representation
(Moliner, 1993).

First, an object of social representation must ttuts some form of important issue for the
group, whether it is negative.€., a threat to be controlled or nullified) or posiiy.e., a
benefit for the group). This is also described ascfocognitive salience” (Flament &
Rouquette, 2003). The object must alsopbé/morphicin that it belongs to a more general
class of objects. Furthermore, given the importaoteollective communication for the
emergence, sustainability and evolution of a so@alesentation (Moliner et al., 2002), an
object can only be socially represented if the groommunicates directly or indirectly about
it. This is connected to the second group-relataterion defined by Moliner: group
dynamics. In other words, an object should provekene form of interaction within or
between groups. An object is socially dynamic ipiesents a form of utility or need that is
justified through interaction with other groups. Ivier’s fifth and final criterion is the
absence of orthodoxy. In an orthodox system, “keolge is not elaborated collectively
because regulatory entities control the dissenonaséind validity of information about the
object” (Moliner et al., 2002, p. 31). Thus, forepresentation to be truly social, its object
should not be subjected to any kind of authorigt tiegulates or limits lay-thinking about it.

Adding to Moliner’s criteria, Flament and Rouquef®03) also defined common practices
as a pre-requisite for a social representations Ehrelated to the object’s importance within



the group, that is, to its social utility. Socialgeful objects are more likely to encourage
common practices through increased personal inuodwe (Gruev-Vintila & Rouquette,
2007) and by extension, social dynamics and comecation.

By considering these criteria, it becomes cleat ttheir presence is not a given in the case of
earthquakes in Metropolitan France. Although eardlkg@ preparation is undeniably
important, it remains to be seen if this is recegdiby the relevant populations. Furthermore,
social dynamics involved in punctual, commemorataxents (such as those organised
throughout 2009 to commemorate the 1909 Lambedhaeake) do not necessarily last,
indicating that communication within and betweerougs about earthquakes is not
continuous and varies in intensity. Moreover, etleyugh certain aspects of earthquake risk
are submitted to orthodoxy.€., indicators of intensity and magnitude), others raoe (.e.,

the public’s understanding of said indicators)fdat, a recent research program (REVZOU
Marchand et al., 2011) that explored earthquakepmesception in Metropolitan France led to
some alarming conclusions. On the basis of 120-s&nnétured interviews conducted in four
earthquake prone towns (Albertville, Salon-de-Pnwee Tarbes, and Mulhouse), at-risk
inhabitants lacked knowledge about earthquake paéipa, were in denial, and expressed a
fatalistic outlook on their ability to reduce themlnerability. Some would displace the risk,
assuring they were safe compared to neighbouriwggpand would not recognise their own
homes’ vulnerability, described as an “intolerald®ymoron”. The interviewees also
displayed signs of risk prioritisation; specifigalthe PACA region is exposed to high flood
risk, which tends to be considered more importaut leence prioritised compared to low to
moderate earthquake risk.

Another, more recent study, conducted specificaillthe PACA region, provided further
clues as to the appropriateness of SRT for studiggghinking about earthquakes (Lopez,
Régner & Schleyer-Lindemann, 2015). Within a moemayal survey on the perception of
various risks (forest fires, nuclear risks, floodandslides, the transport of dangerous
substances, dam failure, and earthquakes) in twagan the PACA region (N = 143), the
authors measured, among others: spontaneous amapte risk evocation, sources of
information about each risk, perceived and actuapg@redness knowledge, perceived
probability, perceived danger and worry. When cesd in relation to the criteria described
above, these indicators can shed light on theandst of a structured social representation of
earthquakes.

Indeed, a high level of spontaneous evocation ofhgaake risk, perceived probability,

perceived danger and worry can be considered itudicaf the importance attributed to

earthquakes. Collective communication should bdectfd in the declared sources of
information for each risk, particularly with regatd “word-of-mouth”. Common practices

can be explored through perceived vs. effectivepgmedness knowledge; if earthquakes
involve common practices, levels of perceived affieicéve preparedness knowledge should
be relatively high.

In line with these assumptions, the survey by LopEgner and Schleyer-Lindemann (2015)
leads to yet more ambivalent conclusions. In teahspontaneous evocation, the authors
reported large variations depending on the risk.this sense, 1.4% of participants
spontaneously declared that their town is pron&nadlslides, which is in stark contrast to
highly salient nuclear risk that was spontaneopstyided by 83.9%. Earthquake risk lies
between these two extremes, with a spontaneoustonagate of 55.6%. Furthermore, a gap

2 REduction de la Vulnérabilité sismique et Dévelopest d’OUtils de sensibilisation/Reduction of séism
vulnerability and creation of tools to raise awaems Centre Scientifique et Technique du Béatiment (BT
Laboratoire PACTE (UMR 5194), Laboratoire de Psyob® Sociale (E.A. 849).



was observed between spontaneous risk evocatiordecidred awareness. For earthquake
risk in particular, although 55.6% mentioned it s{ameously, 85.3% recognised it when
prompted. This indicates that it is not necessasdlient and is only recognised after an
external prompt. Still in terms of sociocognitivadience, earthquakes, along with forest fires
and floods, were considered one of the most prebasits in the survey, but neither the most
dangerous nor the most worrisome.

Lopez (Lopez et al., 2015) also asked participamtdescribe what sources of information
they typically use for finding information aboutobarisk present in their town, among which
they could respond “word-of-mouth”. If earthquakds involve collective communication,
then word-of-mouth should be high on the list ofirees of information about earthquakes.
For all risks except the transport of dangeroustsuites, the authors observed that a majority
of participants declared they knew about each bisgause of the geographic situation. For
seismic risk in particular, 40% of the declaredrses of information were the geographic
situation; 15% official information; 9% word-of-mthy 12% personal experience; 14%
media; 8% through other information seeking behandoWhile these information sources
are relatively diverse, a large proportion of rexents declared having deduced the presence
of seismic risk from environmental factors ratheart “human” sources. This casts doubt on
the presence of collective communication abouhearkes in the PACA region.

Last, Lopez (Lopez et al., 2015) measured percgivedaredness knowledge for each of the
risks studied. This measure was compared to effegiieparedness knowledge, which was
determined by comparing perceived preparedness offitial recommendation documents
available in both towns. The authors observed ilgbdst level of perceived preparedness
knowledge in the case of forest fires and floodipived by seismic risk, nuclear risk and
dam failure (on level pegging). This casts doubttba social dynamics involved with
earthquake risk. Not only is perceived preparedikessviedge about earthquakes relatively
low, but it is equivalent to nuclear risk and daailure which have never manifested in the
region. That said, the authors also reported thlghdst level of effective preparedness
knowledge for flood, nuclear and seismic risks, ahihivere all statistically equivalent. Thus,
in terms of generating common practices, this ladicator seems compatible with the
existence of a structured social representation.

In light of these observations (Lopez et al., 208&rchand et al., 2011), the existence of a
structured social representation of earthquakebednPACA region is far from certain. This
may explain why Gruev-Vintila and Rouquette (200Ayhen comparing social
representations of earthquakes in Metropolitan ¢gaCaen and Dijon) and Romania,
observed an essentiallyormative rather thanpractically oriented social representation
among individuals with little or no experience afrthquakes and low personal involvement.
Considering the conditions for the emergence ob@as representation, could it not be that
these individuals simply did not have a structusedial representation of earthquakes? The
fact that the representation of earthquakes ammdigiduals with prior experience and high
personal involvement was also richer and more ttrad lends support to this idea.

Thus, solely relying on previous observations i sudficient to confirm with certainty that
earthquakes in the PACA region are (or are not) digect of a structured social
representation. In fact, some aspects of theseesttarchand et al., 2011; Lopez et al.,
2015) lend support to the existence of a socialesgmtation, whereas others cast doubt on
this very assumption. Given these ambivalent caiehs, we conducted a multi-method field
study on the social representation of earthquakeébda PACA region as the most proficient
way to determine its existence.



3. Method

For this study, conducted in 2014 in the PACA raegwe adopted the structural approach to
social representations (Abric 993, 2001). Within this approach, a social repreg®n is
defined as an “organised set of information, opisjoattitudes and beliefs about a given
object” (Abric, 2003, p. 59). Through his Centrar€ Theory, Abric (1993, 2001) accounts
for a representation’s structure by defining twpey of representational elements: central
elements (that form the central core) and perighelements (that form the peripheral
system). The central core structures the repretsemten that it generates and organises the
entire representational system (Flament, 2001)s lhence stable, resistant to contextual
variations and consensual (Brunel et al., 2017)e Peripheral system authorises inter-
individual differences and adapts the represemtatiothe context of its expression, thus
allowing the “integration of everyday experiencésbric, 1994, p. 28). In fact, the peripheral
system acts as an “interface between the centralaad the situation” (Abric, 2003, p. 25),
and thus fulfils five rolesembodimentallowing the expression of reality in concretaris);
regulation (adaptation to the evolution of societggefence(of the central core by acting as a
“buffer” between it and context)pbehavioural prescriptiongaccording to context); and
personalisatior(individual appropriation of the socially repressthobject).

We applied three methods designed specificallyidentifying the content and structure of a
social representation: prototypical analysis (Banmoussiau & Verges, 2002; Ernst-Vintila,
Delouvée & Roland-Lévy, 2011; Verges, 1992), thestTef Context Independence (TCI;
Degraeve, Grani€, Pravossoudovitch & Lo Monaco520b Monaco, Lheureux & Halimi-
Falkowicz, 2008; Lo Monaco, Piermattéo, Rateau &ara, 2016; Skandrani-Marzouki, Lo
Monaco & Marzouki, 2015) and similitude analysih(& Jung, 2015; Flament, 1962, 1981,
Jung & Pawlowski, 2014; Pawlowski & Jung, 2015; &or English review of these methods,
and others, see Lo Monaco, Piermattéo, Rateau &fia2016).

3.1. Procedure and material

Based on verbal associations, prototypical analgsisumes that a consensual word or
expressionife., a potentially central element) will appear moregirently than others and
will be considered more important (for describingdefining the object) by respondents.
Thus, crossing the mean rank of importance (wherphsticipants rank their verbal
associations from the most to the least importantdefining or characterising the object;
Abric, 2003) and the frequency of each verbal aasioo provides the hypothetical structure
of a social representation. This procedure offers fprofiles”: frequent and highly ranked
associations can be considered central elementaubecthey are both consensual and
considered important. Contrariwise, infrequent dowly ranked associations potentially
belong to the peripheral system as they are neiffeuent nor considered important.
Between these two “extremes” are frequent but uoimamt associations and infrequent but
important associations; both configurations supglysieelong to the peripheral system.

Given that central elements are characterised bre rtitan just their high frequency and
salience, prototypical analysis only authorisesatlyesizing about representational structures;
these can only be confirmed by further exploration.

The TCI (Lo Monaco et al., 2008) is a particulangndy confirmatory method when used in
conjunction with prototypical analysis. Initiallyedeloped as an alternative to the better
known methods of the Attribute Challenge TechnigMeliner, 1995, 2002) and the Basic
Cognitive Schemes Model (Guimelli, 1998; Gruev-Van& Rouquette, 2007; Lo Monaco et
al., 2016) that require lengthy questionnaires @mplex items, the TCI is based on central



elements’ abstract and trans-situational propefWéagner, Valencia & Elejabarrieta, 1996).
Hence, the TCI simply requires respondents to segch potential central elementalsvays
and in all casesa characteristic of the object. If participantswer affirmatively and the
proportion of affirmative answers is superior tahaeshold determined by a Kolmogorov-
Smirnov test, then the relevant element is confirmed as betantp the central core.

Prototypical analysis and the TCI provide centyaéistimates based on the non-negotiable,
salient and consensual characteristics of a repiasen’s central core, but they fail to take
into account itxonnectivity Thus, another method is required to determine th@relements
that constitute a social representation relaten@®amnother, such as similitude analysis (Ahn &
Jung, 2015; Flament, 1962, 1981; Jung & Pawlow&k 4; Pawlowski & Jung, 2015).

Inspired by graph theory, similitude analysis hights the more or less strong relations
between elements of a social representation, thatelations of “proximity, resemblance,
similitude, or even antagonism” (Moliner et al., 020 p. 146). By administering a
characterisation questionnaire based on previoosliected verbal associations (whereby
participants evaluate blocks of items in terms lodirt importance for characterising or
defining the object), similitude analysis enables talculation of aistance indeXbetween
each pair of elements (ranging from -1 to +1). Bhedations are represented in a non-cyclic
connected graph, where each vertex represents lamlvassociation and each edge the
proximity between two associations. Central commmants should hold more and stronger
connections than peripheral elements.

Prototypical analysis and the TCIl were deployediie questionnaire; participants had to
provide the first five words or expressions thaimeato mind when thinking about

“earthquakes in the PACA region”. They then hadatok their five verbal associations from
1 (the most important for describing or defining thbject) to 5 (the least important). Last,
they answered the TCI for each of the five assmriatprovided.

A second sample in the PACA region was requiregh®wver a characterisation questionnaire
in order to perform similitude analysis. The 20 mdsequent and important verbal
associations identified in the previous phase weresented in 5 blocks of 4 items.
Participants had to first choose the 4 items thatprding to them, best define earthquakes in
the PACA region (coded +2), then the 4 least chargtic (coded -2). They then had to do
the same again among the 12 remaining items (cedethen -1), and finally, the four
remaining, unchosen items were coded O.

3.2. Population

Prototypical analysis and the TCI were performe®4érnnhabitants (61.05% females/38.95%
males) of low to moderate earthquake prone areathen PACA region Nage47.04,
SDye=16). Similitude analysis was performed on 55 intsadts of the same region
(Mage=32.47,SDyge=16.76), of which 74.5% were females and 25.5% weaikes.

4. Results
4.1. Prototypical analysis

Before performing prototypical analysis on verbaksaciations, Flament and Rouquette
(2003) recommend simultaneously considering diterand rarity indexes as exploratory
indicators of the existence of a structured soceggresentation. The diversity index is
obtained by dividing the number differentassociations by thital number of associations.

® Dmax = 100 (1 - 1_;;)



The rarity index is the percentage of hapaxesenotrerall corpusi.g., associations that only
appear once). In our case, the diversity indek9sand the proportion of hapaxes is 49.45%.

Following Flament and Rouquette’s guidelines (20QBgse indexes must be considered
simultaneously. Although they did not define a sfiecut-off, they did express the necessity
for both indexes to be relatively low.d., low diversity and a low hapax occurrence rate,
indicating similar, shared verbal associationshiem $ample). In this way, they do not provide
certainty as to the existence of a structured soemesentation of earthquakes in the PACA
region: the corpus is not too diverse, but doesatora relatively high hapax occurrence rate
(nearly 50%).

Prototypical analysis involves crossing the freqyeand rank of the response categories in
order to distribute them in a table according teirtmelative importance and consensuality,
thus providing a hypothetical representationalcitme. To achieve this, cut-off points must
first be defined based on the median rank of ingsa# and the intermediary frequency.

The intermediary frequency is calculated by filsissifying the verbal association categories
according to frequency in order to retain the 70%strirequent. The intermediary frequency
is calculated by dividing the total number of asatiens (331) by the number of different

categories within these 70% (19). The result imdmd to the nearest whole number, giving
us an intermediary frequency of 17 in this studie Tnedian mean rank within the 70%
threshold is 2.96.

INSERT TABLE 1

Prototypical analysis (Table 1) revealed a potémtatral core composed of the elements
“trembling Earth”, “shaking/tremor/vibration” anddéath/loss/deadly”. These elements are
mostly descriptive in nature and not locally aneibrleading us to question the “local
availability” of earthquake risk. In this senseg tfirst periphery (high frequency, low
importance) is also mostly comprised of descripglements that refer to the most extreme,
but not necessarily local, consequences of an mqake {e., catastrophe/disaster,
tsunami/sea/wave, etc.). The second periphery {tequency, high importance) follows a
similar pattern, but also includes references ® @motional consequences of earthquakes
(i.e., fear, panic etc.). It also contains the most ortixoéspects of earthquakese(
Richter/magnitude/amplitude, epicentre/shockwavEjnally, the third periphery (low
frequency, low importance) is relatively diverseid composed of elements related to the
consequences of earthquakes on human lives \ictim/injured, help/firemen/aid), to flood
risk and to earthquakes in Asia.

4.2. Test of Context I ndependence

As explained above, the TCI relies on the non-riabte nature of core elements in order to
identify them. By asking individuals X potential core element @ways and in all casea
defining characteristic of the studied object, @& is a pertinent confirmatory technique to
complement prototypical analysis. This techniqueuges on the proportion of affirmative
answers for each potential core element (a higlpgtion of affirmative answers being
considered an indicator of non-negotiability), whis compared to ®max expressed in
percent (hereDmax= 86%). In this way, any potential core elemeat tthoes not exceed the
Dmaxthreshold is not confirmed as belonging to thetre¢core.

In our study, the potential core elements testedrewe'trembling Earth”,
“shaking/tremor/vibration” and “death/loss/deadlfRespectively, they reached a proportion

4 Dmax = 100 (%) =100 (1—;) =100 (%) =100(1 —.14) = 86%



of affirmative TCIl answers of 87.5%, 91.43% and 4(8énce only the latter is not a
confirmed central element.

4.3. Similitude analysis

Following the characterisation questionnaire proceddescribed above, we calculated a
distance index between each pair of elements ofdb&@l representation of earthquakes. The
distance indexes were then entered into a simditadtrix (for which a detailed methodology
is available elsewhere, e.g. Degenne & Verges, ;1P@8nent & Rouquette, 2003; Pawlowski
& Jung, 2015). The similitude matrix was presenésdan acyclic connected graph, where
each vertex is an element of the social representaind each edge represents the strength
and valence of the relationship between pairsarhehts.

FIGURE 1 HERE

In terms of similitude, the term “catastrophe” clgaccupies a central position. To varying
degrees, nearly all elements of the social reptatien are either directly or indirectly related
to this term. Specifically, it holds the strongssnilitude with the terms “tectonic” (.94),
“fault” (.94), “damage” (.92), “destruction” (.91and “tremor” (.91). These terms are
descriptive and/or refer to earthquakes on a gladthaker than local scale. Indeed, earthquakes
are considered catastrophic and highly destructirgéch does not necessarily reflect local
earthquake reality, and reveals a more generalepion of earthquakes anchored in global,
media accounts.

Furthermore, we observed an antagonistic relatiprsétween floods and earthquakes (-.54),
where the former, as opposed to the latter, wade@lto the concept of “protection”. This,
coupled with the global rather than local portraghlearthquakes, leads us to question the
very existence of earthquake risk in the eyes efsttudied population. On the one hand, the
most salient terms used to characterise earthquakiee PACA region (with the exception of
highly descriptive, technical terms) refer to equhkes on a catastrophic scale, wreaking
havoc and causing destruction. On the other hamapposed to floods, earthquakes in the
PACA region were not viewed as something to begated from.

This paradoxical observation (a catastrophic pgafraof earthquakes that do not require
protection) casts doubt on the existence of a iledlsocial representation of earthquakes, as
respondents appear to “displace” the risk. In themse, even though participants were
guestioned specifically about earthquakethe PACA regionno local references were made
to earthquakes. Thus, earthquakes were portraysddh a way that reflects earthquakes as
they occur on a global scale and as they are pedrdy the media. In other words, for
inhabitants of seismic areas in the PACA regionithggakes are highly dangerous,
catastrophic, destructive phenomena that haveeati®as consequences all over the world,
but not in the PACA region, so they do not reqpiretection.

5. Discussion

Our main aim was to determine if a social represé@nt of earthquakes can emerge in
regions where earthquake risk perception is low. & considered data available on
earthquake risk perception in the PACA region (Mara et al., 2011; Lopez, Régner &
Schleyer-Lindenmann, 2015) in relation to critetédined as conditioning the emergence of a
social representation (Moliner, 1993; Flament & Roette, 2003). This led to ambivalent
conclusions as some factors supported the exist@fica social representation.g,
sociocognitive salience, common practices), whitees did not i(e., social dynamics,
collective communication). In light of this, we deped three methods designed within the
structural approach to gain further insight inte txistence of a social representation of
earthquakes.
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We identified an essentially descriptive social resentation that included references to
extreme earthquakes as they are portrayed globallyhis sense, similitude analysis showed
that virtually all elements of the social represgion were strongly related to the term
“catastrophe”, which occupies a central positioigFfe 1). Thus, both the content and
organisational structure of the social represematd to the conclusion that social thinking
about earthquakes in the PACA region is not localignted, but rather rooted in dramatic
media accounts of disastrous earthquakes. Refer¢ndesia in the peripheral system support
this idea. This is compatible with the literatune social representations, in that they are
formed in part by information obtained from the nae@runel et al., 2017).

Similitude analysis also revealed an antagonist&tionship between earthquakes and floods;
the latter, as opposed to the former, were assattatthe notion of “protection”. This term is
arguably the only truly “practically oriented” elemt in the social representation, and its
association with flood risk rather than seismi& fisads us to two conclusions: 1) the social
representation of earthquakes lacks any practibaht@tion, potentially casting doubts on its
existence with regard to the above criteria; 4% icompatible with the existence of a social
representation of floods in the studied population.

The nature and content of a social representaaonpcovide clues as to the group’s relation
to the object. For example, Gruev-Vintila and Raettgr (2007) found that earthquake
experience and strong personal involvement cogelatith a more structured, richer social
representation, with both normative and practicahponents. We argue that if an object of
social representation necessarily implies practiben a purelydescriptive rather than
practically orientedsocial representation could be indicative of msxistence in the studied
population. In other words, anyone can describeeamhquake, regardless of their seismic
exposure, but not everyone is involved enough tegrmate aspects of social thought that are
fundamental for the emergence of a social repratent(.e., practice, perceived importance,
etc.).

Theoretically, the parallels that can be drawn ketw Rouquette’s model of personal
involvement (Ernst-Vintila, Delouvée, & Roland-Lévg011; Gruev-Vintila & Rouquette,
2007) and the criteria for the formation of a sbcepresentation open the door to a more
standardized method for exploring the approprisgenae® SRT. As a reminder, Rouquette
defined personal involvement according to threeepahdent dimensions: “the value placed
on an issue [...], perceived personal exposure, hadoerceived capacity to act” upon the
object (Ernst-Vintila et al., 2011, p. 6). To vargidegrees, these dimensions echo some of
the criteria previously identified for the emergenaf a social representation. Indeed, the
value placed on the issue equates with the socnitbeg) salience of a socially represented
object (.e., how important it is for the individual/group); peived personal exposure can be
linked to the level of object-related practice.( the more a person is exposed to an object,
the more he/she develops practices related tarit);perceived capacity to act can be related
to social dynamics and collective communicatiog. (the more an object is socially dynamic,
the more it encourages people to act upon it). shsRouquette’s model of personal
involvement could be a pertinent starting point fteveloping techniques to verify the
existence of a social representation before depipyéostlier methods, or at least for
providing better understanding of the populatiofeob relationship (Gurrieri, Wolter &
Sorribas, 2007). An object that is not considenegbartant, that individuals do not feel
concerned with and that leaves them feeling powsri® act is unlikely to be socially
represented. Social representations are indeedrajedecollectively through interaction
(Moscovici, [1961] 2008), therefore, “how could weagine individuals interacting about an
object of representation without feeling involvedone way or another?” (Guimelli & Abric,
2007, p. 49). Previous research has indeed denatedtthe important role played by personal
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involvement in the social representations of vagigaks (Baggio & Rouquette, 2006; Baggio
& Colliard, 2007; Ernst-Vintila, 2009; Ernst-Vitdi Delouvée & Roland-Lévy, 2011). In
general, these studies highlight the link betweswnpersonal involvement and less rich, more
normative (descriptive) social representations.other words, the less individuals feel
involved with a risk, the less their social reprgaéion of it is practically oriented. If practice
is a prerequisite for the development of a so@ptesentation (Flament & Rouquette, 2003),
we argue that a purely descriptive representatiag im fact not besocial at all, but that it is
no lesscollective

This leads to an important question: if a purelgalptive representation is nsbcial then
what is it? Durkheim’'scollective representations (Durkheim, 1898) may provide ataln
answer, but they also raise a conceptual issuentibgt be addressed. In his seminal work,
Moscovici never explicitly distinguished betweerrkheimian,collectiverepresentations and
his own,social representations. They even appear synonymousne &b his writings. When
explaining Durkheim’s position, for example, hetstathat “in his [Durkheim’s] mind, social
representations were a very general class of psymieénomenon (...)” (Moscovici, [1961]
2008, p. 40), even though the concepsotial representation did not exist at the time and
Durkheim never used the term. Later, Jodelet (1984jified this distinction (or lack
thereof): “the concept of social representatiorr father, collective — appeared in sociology
but was eclipsed for a long time. Its theory totlae in social psychology (Moscovici,
[1961] 2008), but not without making a detour thgbuchild psychology (Piaget, [1926]
1929)” (Jodelet, 1984, p. 357). Thus, any atteramtistinguish between collective and social
representations must first provide better defingiof their contours. This could prove tricky,
because “collective representations are to theestibyhat social representations are to the
group, and their respective functions do not digtish between them” (Trognon, 1989, p.
17). However, if we situate collective and socigbresentations within the Architecture of
Social Thought model (Rouquette, 2009; Rateau, tBfimgila, & Delouvée, 2012), we
understand that this may not be the case. As ogptmsiedividual representations that are
personal, collective representations are held begd communities and thus ensure their
cohesion; they refer “to sets of opinions and otive knowledge grouped into vast mental
forms (religions, myths, rites, traditions, sciemceg that are the work of a global
community” (Saleés-Wuillemin, 2007, p. 19). Sociepresentations can be positioned between
the two, in that “they are both the product of undual and collective outlooks, and take
shape through social interactions” (p. 19). Thigasticularly visible within the structural
approach, as core elements are consensual, notiaidgoand resistant to contextual
changes, and peripheral elements can reflect intividual differences. Despite this
proposed distinction, if collective and social eg@ntations do have similar functions, they
should be able to be approached using the samedseth

With this distinction in mind, we hypothesize ttitae representation of earthquakes in the
PACA region, given its highly descriptive and gexlemature i(e., it could apply to any
seismic zone on the planet), is a collective, rathan social representation. Thus, SRT may
not be the best approach, especially for encougaggmsmic preparation behaviours. Indeed,
if social representations truly are a guide forexebur (Abric, 1994), we must first ensure
that the risk in question is definitely an objedt social representation. Without this
preliminary verification, any link established beswn a social representation and risk
preparedness behaviour is tenuous at best. In @thats, acollective representation must
first integrate individual components such as elgmee and (perceived) exposure before
becoming asocial representation. This implies, almost paradoxicathat what makes a
representatiorsocial is not its collective, shared components, butematiow those shared
components are appropriated and understood thraughdividual's singularity.
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In our view, three research perspectives arise frdns hypothesis. First, more
sociorepresentational studies on low to moderaksrishould be conducted in order to
replicate our results, perhaps using more in-deptthods. Next, we must better explore and
define the concept of collective representationy ltarelates to that of social representation,
and the place it occupies within the Architectur&ocial Thought model. To finish, we must
develop a standardised, simple method to explaefipropriateness of SRT, perhaps using
personal involvement as a starting point.

6. Conclusion

Risk research through the scope of SRT is becommuge and more popular among
researchers (Weiss et al., 2011). Recently, nursestudies on a diversity of risk-related
topics have relied heavily on SRT to explore sottiaiking about risks (Baggio & Colliard,
2007; Baggio & Rouquette, 2006; Breakwell, 2001ndEVintila, 2009; Gruev-Vintila &
Rouquette, 2007). To our knowledge, very few, if af these studies has sought to verify
beforehand that SRT is truly the most pertinentrapgh. On the surface, SRT offers a
valuable and attractive paradigm, relying not oa tibjective factors of risks to encourage
preparation, but on the perception of those vegtofa. SRT indeed presents numerous
advantages compared to “cognitively-driven risk gheyogy” (Joffe, 2003, p. 68).
Unfortunately, those advantages do not guaranteeetvery risk, in every context and for
every population, is indeed an object of sociatespntation. In this sense, the pertinence of
SRT is not always a given and depends stronglyrong and object-related criteria (Moliner
et al., 2002). Unfortunately, this issue is notnfexplored by theorists, but perhaps with
good reason: there is currently no standardisetdaddor doing so.

In our view, better clarifying the distinction beten social and collective representations and
providing a standardised technique for initial fieations would prove valuable in helping
researchers explore the population-object relatipn® order to choose the best approach. In
this sense, we encourage future studies to expkengonal involvement, not as a mediator of
the content and structure of a social represemtatiuit as a pre-requisite for the very
existence of a social representation. To concl8&, is a pertinent and valuable approach to
risks, but we must not consider all risks as oljettsocial representation.
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Figure 1: Similitude analysis of the social representation of earthquakesin the PACA region




Table 1 : Prototypical analysis of the social representation of earthquakes in the PACA region (N = 94)

RANK

<2.96

22.96

FREQUENCY

Catastrophe/disaster (30; 3.10)

> 17 | Earth trembling (40; 2.05) Tsunami/sea/wave (26; 3.58)
Shaking/tremor/vibration (35; 2.31) Destruction/ruin/breakage/wiped from the map (24; 2.96)
Death/loss/deadly (25; 2.84) Damage (17; 3.59)
Collapse/landslide/falling debris/burial (21; 3.29)
Richter/magnitude/amplitude (15 ; 2.73) Victim/injured (11; 3.45)
Danger (13; 2.77) . .
Fault/crevice/fracture/fissure (13 ; 2.69) Tectonic/plate/subduction (10; 3.30)
<17 t Help/firemen/aid (8; 3.63)

Fear/fright/terror/trauma (11; 2.82)
Panic/chaos/shock/stress (11; 2.73)
Epicentre/shockwave (7; 2.43)

Asia/Thailand/Japan (7; 3.29)
Flood (7; 4.29)

NB. In brackets (frequency; mean rank of importance)






