
UN
CO

RR
EC

TE
D

PR
OO

F

Journal of Environmental Psychology xxx (xxxx) xxx-xxx

Contents lists available at ScienceDirect

Journal of Environmental Psychology
journal homepage: http://ees.elsevier.com

Loving, leaving, living: Evacuation site place attachment predicts natural hazard
coping behavior
S.Ariccio a,∗, I. Petruccelli b, U.Ganucci Cancellieri c, C.Quintana d, P.Villagra d,e, M.Bonaiuto a,f

a Dipartimento di Psicologia dei Processi di Sviluppo e Socializzazione, Sapienza Università di Roma, Rome, Italy
b Universitas Mercatorum, Rome, Italy
c Dipartimento di Scienze della Società e della Formazione d'Area Mediterranea, Università per Stranieri “Dante Alighieri” di Reggio Calabria, Reggio Calabria, Italy
d Laboratorio de Paisaje y Resiliencia Urbana (PRULAB), Universidad Austral de Chile, Valdivia, Chile
e Instituto de Ciencias Ambientales y Evolutivas, Facultad de Ciencias, Universidad Austral de Chile, Valdivia, Chile
f Centro Interuniversitario di Ricerca in Psicologia Ambientale (CIRPA), Italy

A R T I C L E I N F O

Keywords
Place attachment
Evacuation
Natural hazard
Risk perception
Risk coping
Manipulation

A B S T R A C T

Almost all the studies about place attachment in environmental risk contexts only consider the role of place at-
tachment to home or local area. However, especially when it comes to risks requiring evacuation from home
and local area, it is likely that place attachment to evacuation sites, if any, becomes relevant too. The present
studies intend to understand how place attachment to evacuation sites affects coping behaviors in natural haz-
ard contexts.A first study (N = 184) investigates how place attachment predicts intention to evacuate on the
tsunami-prone Chilean coast. Evacuation site place attachment is found to improve intention to evacuate predic-
tion, after controlling for the traditional cognitive antecedents of intention to evacuate. Two experimental studies
subsequently test the role of evacuation site place attachment in imaginary environmental risk contexts. The sec-
ond study (N = 115) finds that participants would rather go to an affectively significant evacuation site rather
than to anon-affectively significant one, when asked to choose. The third study (N = 81) finds an effect of evac-
uation site place attachment on intention to evacuate. It is concluded that evacuation site place attachment could
play a relevant role in time of evacuation Theoretical and practical implications for policy making are discussed,
as well as the need for further studies.

1. Introduction

1.1. Defining place attachment

The concept of attachment has originally been employed to study
interpersonal relationships (Ainsworth, 1967, 1989; Bowlby, 1969).
Fried (1963) was among the first to refer the term “attachment” to a
place, as he noticed that people forced to relocate were passing through
a mourning phase, as people do when a significant person passes away.

After Fried’s (1963) seminal work, various place attachment (PA)
definitions have been proposed, mainly by geographers and environ-
mental psychologists. Some definitions focused on the affective aspect of
place attachment (Altman & Low, 1992; Hummon, 1992; Shumaker
& Taylor, 1983); other definitions, tried to include cognitive and be-
havioral aspects too (e.g., Hidalgo & Hernàndez, 2001).

Scannell and Gifford (2010) proposed a tripartite framework of
place attachment that tries to account for the complexity of the con

struct, including most of those place attachment aspects that emerged
from the relevant literature. Scannell and Gifford's framework is orga-
nized around three pillars: the Person (all the factors that make a place
important for a specific individual), the Place (physical and social place
characteristics to which people may connect), and the Process (the psy-
chological processes that contribute to place attachment).

Referring to this framework, Lewicka (2011) points out that the
Person component has attracted scholar's attention disproportionately
more than the Place and Process components, hindering the develop-
ment of a comprehensive theory of place attachment. She calls for a
more theoretical approach to place attachment, stating that before go-
ing farther with PA methods and components, scholars should focus on
the theoretical and conceptual definition of PA as a psychological con-
struct (Lewicka, 2011). The extension of PA to place hazards and re-
lated evacuation phenomena – as in the present contribution – can in
fact be a way to deepen such a conceptual definition.
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1.2. Place attachment to evacuation sites

When PA is considered in the natural hazard context, most studies
report a positive effect of home PA on coping behaviors that aim at im-
proving place of attachment and at increasing its resilience (Bonaiuto,
De Dominicis, Fornara, Ganucci Cancellieri, & Mosco, 2011).

However, when considering behaviors that consist of leaving the
risky place, PA effect is generally found to be negative. For instance,
Donovan, Suryanto, and Utami (2012) show that PA negatively
relates to relocation, especially for inhabitants located closer to risk
(Donovan et al., 2012). Consistently, in a study about residents’ be-
haviors facing oil spill risk in Norway, a strong sense of place was
found to be positively associated with place-related activities such as
beach clean-ups, but negatively associated with willingness to relocate
(Kaltenborn & Bjerke, 2002).

Although literature is consensual in observing that evacuation in
natural hazard contexts is a difficult behavior because of its inconsis-
tency with home PA (Bonaiuto, Alves, De Dominicis, & Petruccelli,
2016), only few studies have investigated evacuation sites, and how the
relationship with them can affect their behavior.

Literature on this topic, mostly dealing with hurricane evacuation
in US, has so far mainly investigated evacuation sites merely as the fi-
nal destination of the evacuation process (e.g., Wu, Lindell, & Prater,
2012), finding that people usually go to friends’ or family places, rather
than to public shelters or hotels. Similarly, other studies particularly
stress the relevance of schools as attachment places for youth when tra-
ditional attachment places are no longer available (Barron Ausbrooks,
Barrett, & Martinez-Cosio, 2008; Scopelliti & Tiberio, 2010). In
a study about PA after a flood event, Scannell and colleagues found
that young Canadians reported attachment to places that served the fol-
lowing functions: temporary escaping from the disaster environment,
meaningfully contributing to reconstruction, providing a feeling of secu-
rity and practical help, and symbolizing resilience (Scannell, Cox, &
Fletcher, 2017). Overall, these studies indicate that, in time of environ-
mental emergencies, people might turn toward places they already have
a relationship with, or to places that help them satisfy their contextual
psychological needs, rather than to places that are functionally equipped
for the situation.

Similar patterns have emerged in the interpersonal relationship at-
tachment literature, with people relying on figures that are able to fullfil
their attachment-related needs when usual attachment figures were not
available. It is debated whether these should be considered proper at-
tachment figures, with some scholars suggesting that a clear difference
should be made (e.g.,Mikulicer, Gillath, & Shaver, 2002). The same
probably applies to place attachment: while the usual place of attach-
ment is home, evacuation sites are more likely places that play a role
of attachment during environmental emergency (see Bonaiuto et al.,
2016).

In this respect, it is likely that when the beloved home becomes a
dangerous place, it would be suitable to find alternative sources of PA,
that is, places where individuals feel safe in a time of need, such as evac-
uation sites. These places could serve adaptive functions in terms of af-
fective, cognitive and conative consequences: loving an evacuation site
would allow people leaving their home in case of danger and thus possi-
bly save their life, that is, living.

Thus, this investigation aims at researching how evacuation site PA
affects risk coping through three studies. The general goal of this set of
studies is to investigate whether the affective relationship with evacua-
tion places affects coping behaviors in emergency contexts. It is hypoth-
esized that, with a stronger PA toward an evacuation site, people would
feel safer and be more willing to evacuate to that evacuation place in
time of need (Scannell & Gifford, 2016).

2. Study 1

2.1. Introduction and aims

Literature about evacuation behavior antecedents highlights the rele-
vance of various cognitive variables. In particular, risk perception (Hor-
ney, MacDonald, Van Willigen, Berke, & Kaufman, 2010), past
evacuation experience (Vásquez, 2016), subjective knowledge (Kim &
Oh, 2014) and objective knowledge (Stein, Dueñas-Osorio, & Sub-
ramanian, 2010) are generally found to increase intention to evacuate
and more generally natural hazard risk coping behaviors.

Moreover, recent literature attests to a generally negative effect of
affective variables such as home PA on risk coping behaviors requir-
ing people to leave their place of residence (e.g., Bird, Gísladóttir, &
Dominey-Howes, 2011). This could possibly be explained by the “safe
haven” function attributed to home (Bonaiuto et al., 2016), which is
considered to be safe even when it is not because of the imminent risk.

The few studies about evacuation site choice (e.g., Wu et al., 2012),
seem to suggest that, if on the one hand home PA prevents people from
evacuating because of the false sense of security it provides (Bonaiuto
et al., 2016); on the other hand, evacuation site PA might motivate
people to correctly evacuate when facing natural hazards.

The present study aims therefore to test if PA (both home and evac-
uation site) plays a role in determining evacuation behavior once ac-
counted for the traditional, cognitive and behavioral, variables. This
study is conducted in a real setting, i.e., the tsunami prone Chilean coast.
The region has a history of tsunami events (e.g., May 22, 1960; February
27, 2010) and, because of the large number of earthquakes in the area,
tsunami alarms are propagated almost every year. Each local municipal-
ity has an evacuation plan and evacuation drills are regularly organized
by the Oficina Nacional de Emergencia del Ministerio del Interior y Seguri-
dad Pública, ONEMI (Ministry of Interior and Public Security's National
Office of Emergency). During these drills, citizens are instructed to go to
specific evacuation sites identified as safe (ONEMI, n. d.).

2.2. Hypotheses

The hypotheses for Study 1 are as follows:

• H1. The effect of the cognitive and behavioral variables - Risk Percep-
tion (H1a), Past Evacuation Experience (H1b), Objective Knowledge
(H1c) and Subjective Knowledge (H1d) - on Intention to Evacuate is
expected to be positive.

• H2. The effect of a place's affective related variables (Home Place At-
tachment and Evacuation Site Place Attachment) is expected to in-
crease Intention to Evacuate variance after considering the effects of
the cognitive variables. In particular, the effect of Home Place Attach-
ment on Intention to Evacuate is expected to be negative(H2a), while
the effect of Evacuation Site Place Attachment on Intention to Evacu-
ate is expected to be positive (H2b).

2.3. Materials and procedure

The questionnaire included the following variables:

• Intention to Evacuate: five 5-point Likert-type items created based on
the literature, e.g., “I will try to evacuate next time I understand that
a tsunami is coming”. α = 0.68 (e.g., Burnside, Miller, & Rivera,
2007; DeYoung et al., 2016; Rød, Botan, & Holen, 2012). See
Appendix A.1. for the full list of items.

• Risk Perception: two 5-point Likert-type items (adapted from De
Dominicis et al., 2014). E.g., “I feel exposed to tsunami risk”
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(Strongly disagree to Strongly agree), and “To which degree of
tsunami risk is your area subject?” (No risk to High risk),
r = 0.71p < .01.

• Past Evacuation Experience: a list of the evacuation alarms given in
the last six years in the area was presented. For each event, partici-
pants were asked to indicate whether they had evacuated or not. Past
Evacuation Experience was calculated as the number of previous evac-
uations (from 0 to 6).

• Objective Knowledge: thirteen true or false questions about tsunami
risk coping, based on official information provided by ONEMI
(ONEMI, n. d.). Answer format was true/false/I do not know. See
Appendix A.2. for the full list of items.

• Subjective Knowledge: four 5-point Likert-type items on self-assessed
knowledge about tsunami risk coping (α = 0.78). See Appendix A.3.
for the full list of items.

• Home Place Attachment (Fornara, Bonnes, & Bonaiuto, 2010):
participants were asked to indicate their attachment to their home on
four 5-point Likert-type items, α = .59.1

• Evacuation site Place Attachment: each participant was asked to an-
swer four 5-point Likert-type items (α = .592) on evacuation site PA
(adapted from Fornara, Bonaiuto, & Bonnes, 2010). Fornara and
colleagues' scale (2010) has already been employed for home place
attachment in natural hazard contexts (De Dominicis, Fornara,
Ganucci Cancellieri, Twigger-Ross, & Bonaiuto, 2015). In order
to measure evacuation site place attachment, in each item the expres-
sion “this place” or “this neighbourhood” was replaced by “my evacu-
ation place”. See Appendix A.4 for the full list of items.

2.4. Sample description

A total of 184 surveys from the coastal areas of Los Ríos Region,
Chile, were collected between October and November 2016, door to
door, via a paper and pencil questionnaire. Although no exact response
rate was calculated, approximately one person accepted to participate
on three proposed. Because of the lack of previously available data on
the households, no-response bias analysis was conducted. Sensitivity
power analysis performed through G*Power indicated that the sample
size was sufficient to detect a small-medium effect (f2 = 0.05) at 80%
power level in a two-step hierarchical regression. Participants were 115
women (62.5%), 67 men (36.2%). Two participants (1.1%) did not an-
swer this question. Participants’ mean age was 46 (ranging between 18
and 84). Thirty-nine participants (21.2%) had less than 8 years of educa-
tion, 53 (28.8%) had between 8 and 12 years of education, 70 (38.0%)
had 12 years of education, 20 (10.9%) studied for more than 12 years
(university level education). Mean length of residence in the same vil-
lage was 30 years (ranging between less than 1 year and 84 years).

2.5. Analyses

A hierarchical regression analysis was conducted in order to test H1
and H2. Considering Intention to Evacuate as the dependent variable,
the cognitive variables were firstly entered (Risk Perception, Past Evac-
uation Experience, Subjective Knowledge, Objective Knowledge, which
were expected to positively predict Intention to Evacuate (H1a, H1b,
H1c, H1d). Next, the affective variables were entered (Home Place At-
tachment and Evacuation Site Place Attachment), with Home Place At

1 Item “I do not feel integrated in my home” was eliminated because it reduced Cron-
bach's’ α to 0.48.

2 Item “It would be very hard for me to leave this evacuation place” was eliminated be-
cause it reduced Cronbach's α to 0.51.

tachment expected to negatively predict Intention to Evacuate (H2a)
and Evacuation Place Attachment expected to positively predict Inten-
tion to Evacuate (H2b).

3. Results

Descriptive statistics and inter-correlations of the variables (Inten-
tion to Evacuate, Risk Perception, Past Evacuation Experience, Subjec-
tive Knowledge, Objective Knowledge, Home Place Attachment, Evacu-
ation Site Place Attachment) are reported in Table 1.

As Fig. 1 shows, Model 1 presents the effects of the traditional
cognitive variables on Intention to Evacuate. Results show that Past
Evacuation Experience (β = 0.25 p < .01) and Subjective Knowledge
(β = 0.18 p < .05) are significant positive predictors, explaining a to-
tal of 8% of the variance in Intention to Evacuate (F(4,165) = 4.75
p < .01). In other words, having more evacuation experience and feel-
ing more confident in one's own knowledge about tsunami risk coping
lead people to be more likely to intend to evacuate. This partially con-
firms H1 as Past Evacuation Experience (H1b) and Subjective Knowl-
edge (H1c), - however, neither Risk Perception (H1a) nor Objective
Knowledge (H1d) are found to predict Intention to Evacuate.

Model 2 tests whether affective place related factors explain any ad-
ditional variance in Intention to Evacuate, while controlling for cogni-
tive factors. A significant positive effect of Evacuation Site Place At-
tachment (β = 0.16 p < .05) is found, explaining an additional 2% of
the variance in Intention to Evacuate (F(2, 163) = 3.07, p < .05, Adj.
R2change = 0.02). Thus, Evacuation Site Place Attachment is positively
associated with higher Intention to Evacuate. No significant effect of
Home Place Attachment is found.

H2a is disconfirmed by results since the effect of Home Place At-
tachment is found to be positive and non-significant, rather than signif-
icantly negative. H2b is confirmed since the effect of Evacuation Site
Place Attachment is found to be positive and significant, as expected.
H2 is thus partially confirmed (for the Evacuation Site Place Attachment
part only).

3.1. Discussion

This study provides correlational evidence that affective place re-
lated variables, especially evacuation site PA, could affect risk coping
behaviors. Cognitive variables helped explain Intention to Evacuate, in
particular Past Evacuation and Subjective Knowledge, consistently with
literature (Demuth, Morss, Lazo, & Trumbo, 2016; Rød et al.,
2012). The lack of effect of Objective Knowledge is only marginally sur-
prising, since knowledge has often been found to be insufficient to mo-
tivate evacuation behavior (e.g., Lindell, Arlikatti, & Prater, 2009).
The lack of effect of Risk Perception on Intention to Evacuate is proba-
bly partly due to multi-collinearity and to the employment of a 2-item
measure that failed to account for the many facets of risk perception
(Stein et al., 2010). Some studies show that only some components
of risk perception are associated with risk coping (Xu, Peng, Liu, Su,
Wang, & Cheng, 2017; Xu, Peng, Liu, & Wang, 2018). Moreover,
it is possible that, for such a high level of objective risk and generalized
risk awareness,3 differences in risk perception are no longer relevant and
that higher importance is attributed to other factors, such as affective
variables. The small, yet significant, positive effect of Evacuation Site PA
suggests that people would be more likely to evacuate when they can go
to a place they are attached to (consistently with Wu et al., 2012).

3 The area of this study is affected by a strong Objective Risk and both Risk Perception
(M = 4.17 SD = 1.29 on a 1 to 5 scale, before transformation) and Intention to Evacuate
(M = 4.65 SD = 0.63 on a 1 to 5 scale, before transformation) scores were very high.
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Table 1
Descriptive statistics and inter-correlations of the variables (Pearson's r).

1 2 3 4 5 6 7 M SD

1 Intention to Evacuate a 1.00 0.84 0.23
2 Risk Perception a 0.06 1.00 0.75 0.32
3 Past Evacuation Experience 0.27** 0.17* 1.00 3.63 2.06
4 Subjective Knowledge a 0.19* 0.08 0.10 1.00 0.85 0.24
5 Objective Knowledge 0.03 -.12 0.13° 0.09 1.00 9.21 1.92
6 Home Place Attachment a 0.14° <0.01 0.18* 0.04 −0.02 1.00 0.81 0.26
7 Evacuation Site Place Attachment 0.10 −0.21** −0.07 0.04 −0.04 0.04 1.00 4.17 1.02

Notes.
°.05 < p < .08; *p < .05; **p < .01.
aIn order to cope with the non-normal distribution of these variables, that presented a very strong negative skewness (ceiling effect), original scores were transformed using reflect and
inverse formula (x’ = 1/(k-x)). See Appendix A.5. for the descriptive statistics of all the aggregated variables, before transformations.

Fig. 1. Hierarchical regression of prediction of Intention to Evacuate. Adding Home Place Attachment and Evacuation Site Place Attachment significantly increases the prediction of Inten-
tion to Evacuate (F change = 3.07*).Note: M1 = Model 1; M2 = Model 2.

Considering the high level of home PA4and the closeness between
home and evacuation sites (usually only a few minutes on foot), it is
possible that people perceived a continuity rather than an opposition be-
tween home and evacuation sites. Thus, although Home PA and Evacu-
ation Site PA are not found to be correlated in this sample, it is possible
that leaving home to go to the evacuation site does not pose a threat to
place identity (Billing, 2006), preserving self-continuity (Scannell et
al., 2016, 2017). This could explainthe lack of significance of Home PA
on Intention to Evacuate. Similarly, in a study about relocation willing-
ness among Chinese farmers threatened by landslides, households with
higher scores of place identity and place dependence (but not place at-
tachment) were found to be less willing to relocate (Xu et al., 2017).

Caution should be used when generalizing these results, as this
study presents several limits, such as small sample size, low total ex-
plained variance, and low variability in the answers on four of the
seven considered variables. Moreover, although there is no consensus

4 M = 4.52 SD = 0.80 on a 1 to 5 scale, before transformation.

on Cronbach's’ α thresholds and their interpretation (Taber, 2017;
Field, 2017), the α values of the presented place attachment measures
are lower than those reported for the same scales employed in previous
studies (e.g., De Dominicis et al., 2015; Fornara et al., 2010). This
could possibly be determined by the fact that this scale had never been
employed in Chile for evacuation sites, but rather mainly for larger ur-
ban settlements in other countries.

Overall, the main merit of this study is to shed light on evacuation
site PA. Study 2 was conceived to investigate evacuation site PA within
more controlled settings (Giuliani, 2003; Lewicka, 2011).

4. Study 2

The second study aims at investigating the role of evacuation site PA
on people's intention to evacuate in an experimental study. Manipulat-
ing evacuation PA would allow the test of its causal role over relevant
dependent variables dealing with risk coping.

This study tests whether evacuation site PA could contribute to two
functions generally attributed to place bonding: self-continuity and per-
ceived security. The security function consists in the place of attach-
ment providing a sense of protection of the individual from threats
(Giuliani, 2003). Since evacuation sites’ main feature is security, it is

4
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likely that this function could be linked to evacuation site PA. Self-con-
tinuity (Breakwell, 1988; Hallowell, 1955; Twigger-Ross & Uzzell,
1996) is a feature often mentioned in place change contexts, and thus
it could play a relevant role in evacuation site bonding (Cheng & Kuo,
2015; Farnum, Hall, & Kruger, 2005; Knez, 2005; Scannell et al.,
2016; Scannell et al., 2017).

An experimental online procedure was created, presenting individ-
uals with an imaginary region affected by natural hazard risks and
equipped with two evacuation sites (arbitrarily named “Quokka” and
“Quolla”, after similar names were used by studies on new objects; e.g.,
Field, 2007; Huijding et al., 2009).

Across two experimental conditions, Quokka attachment was manip-
ulated between subjects (Quokka Attachment vs. Quokka Non-Attach-
ment).

Quolla instead was always presented in the same way across both
conditions and its attachment was not manipulated, allowing for a
within subject comparison (Quokka vs. Quolla).

Manipulation check included PA scale, measures of Perceived Secu-
rity and Self-Continuity.

After PA manipulation, a task was presented aiming to measure evac-
uation site choice.

4.1. Hypotheses

• H1. Manipulation check: Place Attachment Manipulation is expected
to affect Place Attachment (H1a), Perceived Security (H1b) and
Self-Continuity (H1c). Participants in Quokka Attachment condition
(vs. participants in Quokka Non-Attachment condition) are expected
to score higher on these variables when referring to Quokka than to
Quolla. No differences are expected referring to Quolla.

• H2. Place Attachment Manipulation is expected to affect Evacuation
Site Choice. Participants in the Quokka Attachment condition (vs.
participants in Quokka Non-Attachment condition) are expected to
choose Quokka more frequently as an evacuation site. Interactions be-
tween Evacuation Site Distance and Place Attachment Manipulation
will be explored too in order to address results generalization regard-
ing distances (a relevant parameter when considering human walking
evacuation).

4.2. Materials and procedure

Attachment manipulation has already been thoroughly investigated
in the interpersonal attachment literature (e.g., Mikulincer, Birn-
baum, Woddis, & Nachmias, 2000; and Mikulincer's following stud-
ies). Most interpersonal attachment manipulations are based on increas-
ing salience of the attachment to existing attachment figures. The indi-
vidual is usually asked to think, write, or read about people they are
attached to (vs. people they are not attached to) and about specific per-
sonal attachment experiences (Mikulicer, Gillath, & Shaver, 2002;
Mikulincer, Hirschberger, Nachmias, & Gillath, 2001; Mikulin-
cer, Shaver, & Rom, 2011). More abstract manipulations of interper-
sonal attachment exist: showing a picture of a mother caring for her
child, and showing loving and accepting smileys, or subliminally show-
ing attachment related-words (e.g., caring, supportive; Mikulincer et
al., 2001). Some examples of scenario manipulations of interpersonal
attachment exist: asking participants to imagine themselves in a situa-
tion where people take care of them and look after them (e.g., studies 2,
3, 5, in Mikulincer & Shaver, 2001).

Very few examples of PA manipulation exist. Scannell and Gifford
(2016) asked students in experimental conditions “to think of a place to
which they felt especially attached, and those in the neutral place con-
dition were asked to think of a familiar place for which they did not
have any strong (negative or positive) emotions” (Scannell & Gifford,
2016, pp. 9–10). All students were asked to “to write a short descrip

tion of the place and explain why it was (or was not) important to them”
(Scannell & Gifford, 2016p.10). This manipulation consists in making
salient or not the attachment the individual already has with an exist-
ing place. Recently, Reese, Oettler, and Katz (2019), employing a PA
manipulation based on Scannell and Gifford’s (2016), measured the
PA people expected to have toward an imaginary place. They asked par-
ticipants to think about their town and to indicate their PA toward it
after imagining it without one of its typical social or physical features.

In continuity with these studies, the present study intends to manip-
ulate PA to evacuation sites. In order to create a manipulation for this
specific aim, a new procedure, based on several of the above-mentioned
techniques (particularly on Mikulincer & Shaver, 2001, and on Scan-
nell & Gifford, 2016), was created.

The task started asking each participant to imagine to be in a region
where s/he has never been before, affected by a number of natural haz-
ards. Quokka, an evacuation site that is safe for self-protection in case
of a natural hazard, was then presented. The second part of Quokka pre-
sentation is different according to the condition. One version described
the site as a place the individual is attached to (Quokka Attachment
condition), the other one described it as a place the individual is not
attached to (Quokka Non-Attachment condition). The two texts were
created based on the short version of Fornara and colleagues’ PA scale
(Fornara et al., 2010). Following the description, participants were
asked to write a small text about Quokka and about how they felt being
there. See Appendix B.1. for the full text of this task.

After the manipulation task, manipulation check variables were pre-
sented: evacuation site PA (8 items, adapted from Bonaiuto, Fornara,
& Bonnes, 2003), perceived security (“I feel secure from natural haz-
ard risks in Quokka/Quolla”, “Quokka/Quolla seems like a safe place”,
created on the basis of Giuliani, 2003), and self-continuity (Quokka/
Quolla is familiar to me”, “Quokka/Quolla is similar to other places I
know”, created on the basis of Jorgensen & Stedman, 2001; Main &
Sandoval, 2014). These items were rated on a 1 (Completely disagree)
to 5 (Completely agree) Likert-type scale.

Subsequently, Quolla, another evacuation site, was introduced. For
all participants, Quolla was briefly described as an evacuation site as
safe, as old as Quokka, and functionally equivalent to Quokka. The same
manipulation check variables employed for Quokka, were presented re-
ferring to Quolla.

The evacuation site choice scenario task was then presented (see
Appendix B.2. for the full task). This task was constructed based on
the “nature reserve task” (Huijding et al., 2009). Four virtual natural
hazard risk emergencies scenarios were created. Each scenario was pre-
sented three times (twelve scenarios in total), manipulating Evacuation
Site Distance. Once Quokka was presented to be closer than Quolla, once
Quokka and Quolla were at the same distance, and once Quolla was
closer than Quokka. In each scenario, participants were asked to indi-
cate to which of two evacuation sites they intended to go. Distance from
the evacuation sites always ranged between 700 m and 2500 m, i.e., a
distance which can be walked in about 15-min time (i.e., the evacuation
time usually recommended in real life situations, e.g., in Chile, ONEMI,
n. d.). When the sites were not equidistant, the difference between the
two sites was always of 300 m or 400 m; this range of difference was
chosen via a pilot study in order to be meaningful but not crucial for the
choice.

After reading each scenario, the participant was asked to indicate
if s/he was willing to evacuate to Quokka or to Quolla, as a binary
choice. To calculate this variable, the number of times participants chose
Quokka over Quolla (0–4 times in each distance condition) was counted.
Number of Quolla's choices mirrored Quokka's choices, i.e., every time
a participant did not choose Quokka, s/he chose Quolla. Analyses were
performed on Quokka's choices.
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The final part of the survey was dedicated to socio-demographic in-
formation.

4.3. Sample description

As the previous study highlighted the relevance of the cultural mean-
ing and informal knowledge about risk, it was chosen to focus on par-
ticipants of a single country, namely Italian citizens living in Italy. The
survey, hosted on an open source platform, spread through emails and
social networks mainly to university students and scholars' acquain-
tances, during spring 2017. The first page informed participants about
the study's aim, possible uses of the collected data and of their possibil-
ity to leave the study in any moment. Once the participant opened the
link, s/he was randomly assigned to one of the two conditions (“Quokka
Attachment” or “Quokka Non-Attachment”).

Using G-Power it was determined that in order to detect a medium
effect size (ηp2 = 0.06) in the main hypothesis (H2, 2 × 3 mixed design)
at 80% probability and p = .05, a sample size of N = 80 was required.
One-hundred-twenty-two completed questionnaires were collected on-
line. Seven participants were not considered, as they did not fit the re-
quirements (Italian citizenship, major age). This resulted in 115 valid
questionnaires (60 in the “Quokka Non-Attachment” condition, 55 in
the “Quokka Attachment” condition). Participants were mainly young
female students: 78 (67.8%) women and 37 (32.2%) men; mean age was
29 (median = 25, min = 18, max = 70); 58 (50.4%) participants did
not have a university degree, 56 (48.7%) had at least a bachelor degree.
Participants came from all Italian regions, 18 participants (15.7%) de-
clared they had experienced a natural hazard risk situation (mainly for
earthquake, fire, and flood) requiring them to leave their home for at
least a few hours.

4.4. Analyses

Cronbach's α was calculated for the attachment scale; correlations
between the items of the two-item measures were used as consistency
indicator for those measures.

In order to check the manipulation effectiveness and to confirm
H1, a mixed MANOVA was run to compare scores of PA (H1a), Per-
ceived Security (H1b), and Self-Continuity (H1c), between Evacuation
Site (Quokka vs. Quolla) and between Attachment Condition (Quokka
Attachment vs. Quokka Non Attachment).

In order to test H2, a mixed ANOVA was run to compare scores of
Evacuation Site Choice between Evacuation Site (Quokka vs. Quolla),
between Evacuation Site Distance (Close, Equal, Far) and between At-
tachment Condition (Quokka Attachment vs. Quokka Non Attachment).

4.5. Results

4.5.1. Variables’ reliability
Place Attachment scale (Bonaiuto et al., 2003) has satisfying

consistency values, both for items referring to Quokka (eight items,
α = 0.89) and to Quolla (eight items α = 0.83). The Self-Continuity
scale has a correlation score of r = 0.40 p < .01 when referring to
Quokka, and of r = 0.34 p < .01 when referring to Quolla. The Per-
ceived Security scale has a correlation score of r = 0.81 p < .01 when
referring to Quokka, and of r = 0.79 p < .01 when referring to Quolla.
The Subjective Knowledge scale has a correlation score of
r = 0.63p < .01 when referring to Quokka, and of r = 0.64 p < .01
when referring to Quolla.

4.5.2. Manipulation check
A mixed MANOVA was conducted with one between subjects vari-

able (Place Attachment Manipulation) and one within subjects variable
(Evacuation Site) as independent variables; and with Place Attachment,

Self-Continuity, and Perceived Security as the three dependent variables.
The multivariate tests showed that there were some significant mul-

tivariate effects of both Place Attachment Manipulation (λ = 0.78,
F(111,3) = 10.73 p < .01 ηp2 = 0.23), Evacuation Site (λ = 0.65,
F(111,3) = 19.78 p < .01 ηp2 = 0.35), and their interaction (λ = 0.77,
F(111,3) = 11.03 p < .01 ηp2 = 0.23) on the considered dependent
variables.

The consequent univariate ANOVAs are reported in Tables 2–4.
As shown in Table 4, there is a significant interaction effect of Place

Attachment Manipulation and Evacuation Site on Place Attachment and
Self-Continuity scores. In both cases participants in the Quokka Non-At-
tachment condition rate Quokka and Quolla equally, while people in the
Quokka Attachment condition score higher on Quokka than on Quolla,
confirming H1a and H1c. However, the interaction was not found to be
significant when considering Perceived Security, disconfirming H1b.

Beside the hypotheses, it should be noted that, in many cases, also
principal effects of the Evacuation Site and of the Place Attachment Ma-
nipulation were found to significantly affect Place Attachment, Self-Con-
tinuity, and Perceived Security (Tables 2 and 3). People in Quokka
Attachment (vs. Quokka Non-Attachment) condition are found to have
higher scores on Place Attachment, on Self-Continuity (marginal differ-
ence), and on Perceived Security. When the evacuation site was Quokka
(vs. Quolla), participants reported in general higher Place Attachment,
and marginally higher Self-Continuity, but similar Perceived Security.

Overall, these results confirmed the efficiency of the manipulation
task, which consistently affected Place Attachment and Self-Continuity.
However, no significant effects were found on Perceived Security and
some unexpected main effects were found to be significant.

4.5.3. Effect of Place Attachment Manipulation on evacuation site choice
(H2)

As expected, the ANOVA on the Average number of Quokka's
choices5 reveals a significant main effect of Place Attachment Manip-
ulation (F(1, 113) = 12.63, p < .05, ηp2 = 0.10), with participants in
the Quokka Attachment condition being more likely to choose Quokka
(M = 3.01 SE = 0.12) compared to people in the Quokka Non-Attach-
ment condition (M = 2.40 SE = 0.12), thus confirming H2. A signifi-
cant main effect of Evacuation Site Distance (F(2, 112) = 68., p < .01,
ηp2 = 0.38) is also found, with Quokka's choices being significantly less
likely when Quokka is far (M = 1.51 SE = 0.16) than when it is close
(M = 3.36 SE = 0.12) or equidistant (M = 3.24 SE = 0.13 p < .001,
ηp2 = 0.47) (see Fig. 2). There is no significant difference between
Close and Equidistant conditions of Evacuation Site Distance (p = .75).
Moreover, no significant interaction effect of Place Attachment Manipu-
lation and Evacuation Site Distance is found (F(2, 112) = 0.16, p = .85,
ηp2 = 0.00).

4.6. Discussion

This study aimed at testing a new Place Attachment Manipulation
technique (H1) and at investigating whether Place Attachment Manipu-
lation affects evacuation site choice coping behaviors, particularly Evac-
uation Site Choice (H2).

The manipulation check was overall successful, proving that Place
Attachment Manipulation consistently affected Place Attachment, and

5 Evacuation Site Choice was measured as the number of times people chose either
Quokka (Quokka's choices) or Quolla (Quolla's choices) in 12 dichotomous choices. Pre-
sent analyses are conducted on the average number of Quokka's choices. Since Quolla
was chosen only and every time Quokka was not chosen, Quolla's choices results mirror
Quokka's choices' and therefore are not presented here.
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Table 2
Univariate effects of the between subjects variable “Place Attachment Manipulation” (ANOVAs) and contrasts of significant effects (df1 = 1, df2 = 113, Bonferroni adjustment).

Dependent variables F p ηp 2
Quokka Non Attachment –
Quokka Attachment Mean Difference Std. Error Sig. Lower Bound Upper Bound

Place Attachment 31.49 <.001 .22 −0,71 0,13 0,00 −0,96 −0,46
Self-Continuity 8.38 <.01 .07 −0,41 0,14 0,01 −0,68 −0,13
Perceived Security 4.65 <.05 .04 −0,36 0,17 0,03 −0,69 −0,03

Table 3
Univariate effects of the within subject variable “Site of Attachment” (ANOVAs) and contrasts of significant effects (df1 = 1, df2 = 113, Bonferroni adjustment).

Dependent variables F p ηp 2 Quokka - Quolla Mean Difference Std. Error Sig. Lower Bound Upper Bound

Place Attachment 58.05 <.001 .34 0,59 0,08 <.001 0,44 0,75
Self-Continuity 3.38 .07 .03
Perceived Security .54 .47 .01

Table 4
Univariate effects of the interaction between “Place Attachment Manipulation “and “Site of attachment” (ANOVAs) and contrasts of significant effects (df1 = 1, df2 = 113, Bonferroni
adjustment).

Dependent variables F p ηp 2 Attachment Condition Quokka - Quolla Mean Difference Std. Error Sig. Lower Bound Upper Bound

Place Attachment 27.37 <.001 .20 Quokka Non Attachment 0,19 0,11 .09 −0,03 0,40
Quokka Attachment −1,00 0,11 <.001 0,78 1,22

Self-Continuity 12.19 <.01 .10 Quokka Non Attachment −0,18 0,15 .24 −0,49 0,12
Quokka Attachment ,591* 0,16 <.001 0,27 0,91

Fig. 2. Place Attachment Manipulation by Evacuation Site Distance effect on Average number of Quokka's choices. Participants in Quokka Attachment condition choose Quokka more
often than participants in Quokka Non-Attachment condition (F(1, 113) = 12.63, p < .05, ηp2 = 0.10).

Self-Continuity (but not Perceived Safety) scores (H1). Quokka Attach-
ment participants were found to be more attached and feeling more
Self-Continuity in Quokka (than in Quolla), i.e., towards the evacuation
site to which they were induced to be attached. Considering the low cor-
relation score between the two Self-Continuity items, this result should
be considered with caution. Moreover, the lack of effect of the manip-
ulation on Perceived Safety questions the boundaries of the manipula-
tion's effect.

As for what concerns H2, the significant effect of Place Attachment
Manipulation on Evacuation Site Choice supports the hypothesis of a
positive role of this specific kind of PA on proper adaptive risk coping.

An unexpected main effect of Place Attachment Manipulation was
found on Place Attachment, Self-Continuity, and Perceived Security. Al-
though the manipulation aimed at manipulating attachment toward a
specific object (i.e., Quokka), participants in the Quokka Attachment
condition presented higher scores (both to Quokka and to Quolla) than
participants in the Quokka Non-Attachment condition. It is possible

7
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that reading the scenario prepared for the Quokka Attachment condition
(presenting Quokka as a place to which the participant was attached)
has primed a general attachment schema that uniformly increased both
Quokka's and Quolla's scores on the attachment related variables. This
main effect of Place Attachment Manipulation is possibly determined
by a generalized attachment priming effect of the scenario, in line with
studies on interpersonal attachment showing that attachment manipula-
tion could prime a general attachment scheme, rather than attachment
toward specific objects (Andriopoulos & Kafetsios, 2015; Mikulin-
cer et al., 2001).

An unexpected main effect of Evacuation Site was also found on
Place Attachment and on Self-Continuity, with Quokka presenting
higher scores than Quolla in both conditions. This is possibly deter-
mined by the asymmetric construction of the task and by a simple avail-
ability heuristic (Tversky & Kahneman, 1975). Although the task de-
clared that Quokka and Quolla were similar, more space was devoted to
Quokka than to Quolla. This possibly lead participants to express a gen-
eral preference for Quokka than for Quolla, since people generally pre-
fer to choose the option they know better (Muthukrishnan, Wathieu,
& Xu, 2009).

It should be noted that the employed PA manipulation text was very
explicit, since the text was created on the basis of the short version of
Fornara and colleagues’ Place Attachment scale (Fornara et al., 2010),
and PA was later measured with the longer version of the same scale
(Bonaiuto et al., 2003).

Regarding the lack of Place Attachment manipulation effect on the
Perceived Safety variable, it is likely that participants perceived both
safety target areas as equally safe, since they were both presented as safe
in the study.

The second experimental study was designed in order to improve the
manipulation technique.

5. Study 3

The second experimental study was conceived to investigate the
same psychological phenomenon as the first experimental study; how-
ever, it presented an improved version of the manipulation procedure,
in order to try to overcome some of the flaws of the previous study. In
particular, Quocca6 and Quolla were given the same amount of space
and information and both were manipulated, in order to better balanc-
ing the two sites’ status.

Moreover, in order to control for the role of knowledge, evacuation
sites were described not only for their affective connotation, but also for
their physical and functional features. The physical and functional infor-
mation was conceived to be different but comparable between the two
sites, in order to have measures of subjective and objective knowledge
as part of the manipulation check. Providing concrete information about
the evacuation sites also aimed at facilitating the imaginative task.

A third significant change from Study 2 consisted in the design of a
new task to measure how intention to evacuate varies according to the
available evacuation site. Lastly, since literature sometimes reports dif-
ferent results according to different risk levels (e.g., De Dominicis et
al., 2015), when measuring intention to evacuate, two different levels
of risk (low and high) were considered with the aim of exploring the ef-
fect of PA across different levels of risks. Risk perception was also mea-
sured as a risk level manipulation check.

6 In this study, Quokka was spelled Quocca in order to prevent the presence of the letter
“k” (a non-existing letter in the Italian alphabet) making it sound more exotic than Quolla
to Italian participants.

5.1. Hypotheses

• H1. Place Attachment Manipulation checks: the interaction between
Place Attachment Manipulation and Evacuation Site is expected to af-
fect Place Attachment (H1a), Perceived Security (H1b), and Self-Con-
tinuity (H1c), but not Subjective Knowledge (H1d) and Objective
Knowledge (H1e). Participants in Quolla Attachment (vs. participants
in Quocca Attachment) condition are expected to score higher on
these variables when referring to Quolla than to Quocca. The opposite
pattern is expected referring to Quocca. No main effects of Place At-
tachment Manipulation nor of Evacuation Site are expected.

• H2. Risk Perception manipulation check: Risk Perception is expected
to be higher with high Risk Level scenario and lower with low Risk
Level scenarios.

• H3 Effect of Place Attachment Manipulation on Intention to Evacuate:
the interaction between Place Attachment Manipulation and Evac-
uation Site is expected to affect Intention to Evacuate. Participants
in the Quolla Attachment condition are expected to have higher In-
tention to Evacuate scores when the evacuation site is Quolla (vs.
Quocca). Participants in the Quocca Attachment condition are ex-
pected to have higher Intention of Evacuate scores when the evacua-
tion site is Quocca (vs. Quolla). No main effects of Place Attachment
Manipulation and Evacuation Site are expected. Interactions between
Risk Level and Place Attachment Manipulation are explored.

5.2. Materials and procedure

The manipulation was structured in order to be more balanced than
the one employed in Study 2. Therefore, the imagining and writing
task was repeated twice, once referring to Quocca and once referring to
Quolla. In addition, the site descriptions presented in this study include
both affective and functional information on the sites. Functional infor-
mation concerned details about the evacuation site features (based on
FEMA, 2000) and it was the same for the two sites, except for a few mi-
nor details (e.g. Quocca was equipped with two diesel generators, while
Quolla had gasoline ones). These differences allowed checking for the
real knowledge participants had of each site, but they were not expected
to affect site evaluation. The affective information, instead, changed ac-
cording to the condition and it was slightly longer compared to Study
2, in order to be balanced with functional information. The first group
received non-attachment information about Quocca and attachment in-
formation about Quolla (Quolla Attachment condition); the other group
received attachment information about Quocca and non-attachment in-
formation about Quolla (Quocca Attachment condition). See Appendix
C.1. for the text of the manipulation.

As for what concerns the manipulation check, a shorter, 4-item
version, of the PA scale was employed (Fornara et al., 2010). The
two-item measure of Perceived Security was the same employed in
Study 2. Considering the low reliability of the Self-Continuity scale in
Study 2, the item “Quocca is familiar for me”, presenting strong correla-
tions with the items of the other constructs, was replaced by “Quocca re-
minds of the places I frequent in my day to day”, more directly referring
to Self-Continuity. A two-item Subjective Knowledge measure (“I can say
I know Quocca,” “I am informed about Quocca”, based on Esteban et
al., 2013; Vicente, 2014) was also included. Moreover, based on the
functional information included in the manipulation task, six Objective
Knowledge items were created for each site. The items concerned sites’
functional details; answer format was true/false and the score was cal-
culated counting the number of correct answers (e.g., “In Quocca there
are 2 diesel generators”; see Appendix C.2. for the full list of items).
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The evacuation site choice task was adapted in order to provide a
continuous measure of intention to evacuate (see Appendix C.3. for the
task). Among the four risk scenarios from Study 2, the choice was made
to focus on the hurricane and the tsunami scenarios.7 Instead of inves-
tigating the role of site distance, risk level was considered, since many
studies report that people feel and behave differently for different levels
of risk (Bernardo, 2013; De Dominicis et al., 2015). For each sce-
nario, two levels of risk were considered: 15% and 50%. The two per-
centages of risk were chosen after a pilot study for the risk to be per-
ceived as both relevant, and uncertain. Evacuation site also varied, with
half of the scenarios presenting Quocca, and half presenting Quolla, as
evacuation site. The task consisted of eight scenarios, in which the same
two risk scenarios were presented four times each, varying the risk level
(Low risk, High risk) and evacuation site (Quocca, Quolla). For each sce-
nario, participants were asked to indicate their risk perception (as a ma-
nipulation check) and their intention to evacuate to the given site (main
dependent variable).

The two items, presented after each scenario, were the following
ones, all scored 1 (Not at all) to 5 (Completely) on Likert-type
scales:“How much do you feel personally at risk?” (as a measure of risk
perception) and “How much do you intend to leave the place you are
now in order to evacuate to Quocca/Quolla?” (as a measure of evacua-
tion intention).

5.3. Sample description

The study, hosted on an open source online platform, was spread
through emails and social networks mainly to university students and
scholars' acquaintances (excluding participants who joined the previous
study), with Italian adults as target population, in summer 2017. The
first page informed participants about the study's aim, possible uses of
the collected data and of their possibility to leave the study in any mo-
ment. Once the participant opened the link, s/he was randomly assigned
to one of the two conditions (“Quolla Attachment” or “Quocca Attach-
ment”).

Using G-Power it was determined that to detect a similar effect size
as in Study 2 (ηp2 = 0.10) in the main hypothesis (H3, 2 × 2 mixed de-
sign) at 80% probability and p = .05, a sample size of N = 76 was re-
quired. Eighty-six completed questionnaires were collected online. Five
participants were not considered as one lived abroad, three were minors,
and one did not answer all the questions. This resulted in 81 useable
questionnaires: 42 in the “Quolla Attachment” condition (51.9%), 39 in
the “Quocca Attachment” condition (48.1%). Participants were Italians,
living in Italy, mainly young female students: 63 (77.8%) women and
16(19.8%) men (two did not indicate their gender), mean age was 27
(median = 23, min = 18, max = 57); 57(70.4%) participants did not
have a university degree, 24(29.6%) had at least a bachelor degree. Ten
(12.4%) participants declared they had experienced a natural hazard
risk situation (earthquake) requiring them to leave their home for at
least a few hours.

5.4. Analyses

Cronbach's α was calculated for the attachment scale; correlations
between the items of the two-item measures were used as consistency
indicators for the two-item measures. In order to test H1, a mixed

7 It was chosen to focus on the two scenarios that in Study 2 were perceived to be the
more dangerous ones (i.e., those the participants felt they were implying the strongest in-
tention to evacuate). In Study 2 mean intention to evacuate for each risk was: wildfire
in a forest (M = 3.77), hurricane in a camping ground (M = 3.87); tsunami on a beach
(M = 3.98); flood in a village (M = 3.67).

MANOVA was run to compare scores of PA (H1a), Perceived Security
(H1b), and Self-Continuity (H1c), Subjective Knowledge (H1d) and Ob-
jective Knowledge (H1e) between Evacuation Site (Quocca vs. Quolla)
and between Attachment Condition (Quocca Attachment vs. Quolla At-
tachment).

In order to test H2, two mixed ANOVAs were run to compare scores
of Risk Perception and Intention to evacuate between Evacuation Site
(Quocca vs. Quolla), between Risk Level (High vs. Low) and between At-
tachment Condition (Quocca Attachment vs. Quolla Attachment).

5.5. Results

5.5.1. Variables’ reliability
The Place Attachment scale (Fornara et al., 2010) was found to

have satisfying consistency values, both when items referred to Quocca
(4 items α = 0.85) and to Quolla (4 items α = 0.90). The two-item
scales presented r-values ranging between 0.56 and 0.90. The Self-Con-
tinuity scale had a correlation score of r = 0.56 p < .01 when referred
to Quocca, and of r = 0.70 p < .01 when referred to Quolla. Subjective
Knowledge scale had a correlation score of r = 0.88 p < .01 when re-
ferred to Quocca, and of r = 0.90 p < .01 when referred to Quolla. Per-
ceived Security scale had a correlation score of r = 0.65 p < .01 when
referred to Quocca, and of r = 0.75 p < .01 when referred to Quolla.
The reliability of the eight-item risk perception scale is α = 0.91, result-
ing in a satisfactory degree of reliability. The reliability of the eight-item
intention to evacuate scale is good (α = 0.89).

5.5.2. Place Attachment Manipulation check (H1)
A mixed MANOVA was conducted with one between subjects vari-

able (Place Attachment Manipulation) and one within subjects vari-
able (Evacuation Site) as independent variables. and Place Attachment,
Self-continuity, Perceived Security, Subjective Knowledge, and Objec-
tive Knowledge as the five dependent variables.

The multivariate tests showed a significant multivariate effect of
the interaction between Place Attachment Manipulation and Site of At-
tachment (λ = 0.37, F(5, 75) = 25.23 p < .001 ηp2 = 0.63). The main
effects of Place Attachment Manipulation (λ = 0.94, F(5,75) = 0.96
p < .45ηp2 = 0.06) and of Evacuation Site (λ = 0.88, F(5,75) = 2.04
p < .08ηp2 = 0.12), instead, were both found to be non-significant. The
consequent univariate ANOVAs are reported in Table 5.

As shown in Table 5, there is a significant interaction effect of
Place Attachment Manipulation and Evacuation Site on Place Attach-
ment scores and on Perceived Safety scores. In both cases, participants
in the Quocca Attachment condition gave higher scores to Quocca than
to Quolla, while the opposite pattern was observed for people in Quolla
Attachment condition, confirming H1a and H1b.

A consistent pattern was also found for Self-Continuity scores, but
only for people in Quolla Attachment condition, while people in Quocca
Attachment condition reported an equal level of Self-Continuity in both
sites. H1c is thus only partially confirmed.

Disconfirming H1d, the interaction is also significant on Subjective
Knowledge, with participants in the Quocca Attachment condition per-
ceiving to know better Quocca than Quolla and vice versa for people in
Quolla Attachment condition.

As anticipated by H1e, no effect was found on Objective Knowledge.

5.5.3. Risk perception manipulation check (H2)
Consistently with H2, the ANOVA on Risk Perception revealed a

non-significant main effect of Evacuation Site (F(1, 79) = 1.85, p = .18,
ηp2 = 0.02), a significant main effect of Risk Level (F(1, 79) = 85.10,
p < .01, ηp2 = 0.52), and a non-significant main effect of Place At-
tachment Manipulation (F(1, 79) = 2.30, p = .13, ηp2 = 0.03) (see Fig.
3). Participants perceived significantly less risk in Low Risk

9
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Table 5
Univariate effects of the interaction between “Place Attachment” and “Site of attachment” (ANOVAs) and contrasts of significant effects (df1 = 1, df2 = 79, Bonferroni adjustment).

Dependent variables F p ηp 2 PA Manipulation Quocca - Quolla Mean Difference Std. Error Sig. Lower Bound Upper Bound

Place Attachment 116.97 <.001 .60 Quolla Attachment −1,48 0,22 <.001 −1,90 −1,05
Quocca Attachment 1,87 0,22 <.001 1,43 2,32

Self-Continuity 8.63 <.01 .09 Quolla Attachment −0,69 0,22 <.01 −1,14 −0,25
Quocca Attachment 0,26 0,23 0,27 −0,21 0,72

Perceived Security 20.62 <.001 .21 Quolla Attachment −0,44 0,21 <.05 −0,87 −0,01
Quocca Attachment 0,96 0,22 <.001 0,52 1,40

Perceived Knowledge 25.69 <.001 .25 Quolla Attachment −0,86 0,20 <.001 −1,25 −0,47
Quocca Attachment 0,58 0,20 0,01 0,17 0,98

Real Knowledge 3.03 .09 .04

Fig. 3. Risk Level by Evacuation Site effect on Risk Perception. Participants report a
smaller Risk Perception in Low Risk Level scenarios than in High Risk Level scenarios (F(1,
79) = 85.10, p < .01, ηp2 = 0.52).

scenarios (M = 2.93 SE = 0.10) than in High Risk scenarios (M = 3.80
SE = 0.10)8.

5.5.4. Effect of Place Attachment Manipulation on intention to evacuate
(H3)

Consistent with the main hypothesis H3, the ANOVA on Intention
to Evacuate revealed a significant interaction effect of Attachment Con-
dition and Evacuation Site (F(1,79) = 14.87, p < .01,ηp2 = 0.16) (see
Fig. 4). Participants in the Quolla Attachment condition showed a
stronger Intention to Evacuate when the evacuation site was Quolla
(M = 3.93 SE = 0.15) compared to Quocca (M = 3.49 SE = 0.16;
F(1,79) = 10.35 p < .01,ηp2 = 0.12). Participants in the Quocca At-
tachment condition, instead, were significantly more likely to intend to
evacuate to the evacuation site Quocca (M = 3.60 SE = 0.17) rather
than to Quolla (M = 3.28 SE = 0.16:F(1,79) = 5.09 p < .05,
ηp2 = 0.06).

Main effects of both Evacuation Site (F(1, 79) = 0.37, p = .55,
ηp2 = 0.01), and Attachment Condition (F(1, 79) = 1.72, p = .19,
ηp2 = 0.02) were not found to be significant. A significant main effect

8 Beside the hypothesis, the ANOVA on Risk Perception also revealed the following ef-
fects: Place Attachment Manipulation x Evacuation Site x Risk Level (F(1, 79) = 1.08,
p = .30, ηp2 = 0.01); Place Attachment Manipulation x Evacuation Site (F(1, 79) = 0.05,
p = .82, ηp2 = 0.00); Place Attachment Manipulation x Risk Level (F(1, 79) = 0.41,
p = .52, ηp2 = 0.01); Risk Level x Evacuation Site (F(1, 79) = 14.54, p < .01,
ηp2 = 0.16); Place Attachment Manipulation x Evacuation Site x Risk Level (F(1,
79) = 0.1.08, p = .30, ηp2 = 0.16). In the Low Risk condition, Risk Perception was
higher in Quolla (M = 3.05 SE = 0.11) than in Quocca (M = 2.82 SE = 0.12)
(F(1,79) = 8.71 p < .01, ηp2 = 0.10). In the High Risk condition no difference between
Quocca (M = 3.82 SE = 0.11) and Quolla (M = 3.78 SE = 0.11) was found to be signifi-
cant (F(1,79) = 0.26 p = .61, ηp2 = 0.00).

Fig. 4. Place Attachment Manipulation by Evacuation Site effect on Intention to Evacu-
ate (F(1, 79) = 14.87, p < .01, ηp2 = 0.16). Participants in Quolla Attachment condition
declare more Intention to evacuate toward Quolla than toward Quocca. Participants in
Quocca Attachment condition, instead, declare more Intention to evacuate toward Quocca
than toward Quolla.

of Risk Level was found (F(1, 79) = 40.96, p < .01, ηp2 = 0.34), con-
firming that Risk Level affects Intention to evacuate: participants have
significantly lower intention to evacuate in Low Risk scenarios
(M = 2.94 SE = 0.12) than in High Risk scenarios (M = 3.91
SE = 0.10).

No significant interactions involving Risk Level were found, indicat-
ing that the effect of Place Attachment Manipulation was independent
from Risk Level: interaction effect of Attachment Condition and Risk
Level (F(1, 79) = 0.17, p = .68, ηp2 = 0.00), interaction effect of Risk
Level and Evacuation Site (F(1, 79) = 0.41, p = .52, ηp2 = 0.01), inter-
action effect of Attachment Condition, Evacuation Site and Risk Level
(F(1, 79) = 0.41, p = .52, ηp2 = 0.01).

5.6. Discussion

This study aimed at investigating whether Place Attachment Manip-
ulation affects Intention to Evacuate in virtual natural risk scenarios.

Consistently with the hypotheses, Place Attachment Manipulation
was found to bring participants to feel more attached (H1a) and safer
(H1b), and to experience a stronger Self-Continuity (H1c; although only
for participants in Quolla Attachment condition) in their site of attach-
ment (vs. non-attachment). This also corroborates the idea that Per-
ceived Safety and Self-Continuity might be relevant in bonding toward
evacuation sites (consistently with Chen & Šegota, 2015; Farnum et
al., 2005).
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Contrary to H1d, manipulation also affected Subjective Knowledge,
while, consistently with H1e, Objective Knowledge was not affected by
manipulation. This suggests that, even when the real knowledge is the
same, PA manipulation affects the cognitive consideration of the site
too, consistent with Scannell and Gifford (2010): thus, place bonding
also involves associating knowledge, beliefs and schemas to significant
places. Moreover, the relevance of perceived knowledge and of self-con-
tinuity could highlight the importance of familiarity in the process of
PA (Fullilove, 1996). As for the effect of manipulation on Intention to
evacuate (H3), results confirm the hypothesis, with participants intend-
ing to evacuate more to a certain site when they are attached to that
site.

Risk Perception manipulation showed that people have a higher level
of risk perception and of evacuation intention when the risk is higher
(H2); it is PA manipulation, instead, that affects the site choice, con-
sistently with friends’ and family places being often the most com-
mon evacuation destination shelters (Lindell, Kang, & Prater, 2011;
Whitehead, 2003).

This study presents specific limits, especially concerning the small
and convenience sample. In addition, although manipulation task ver-
sion is less explicit than the one employed in Study 2, some sentences of
the manipulation (especially those referring to the willingness to main-
tain or not closeness with the site) might have influenced participants'
answers. The significant effect of the interaction of Risk Level and Evac-
uation Site on Risk Perception suggests that, although the two sites’ pre-
sentations were meant to be equivalent, Quocca and Quolla could still
be perceived as different, possibly due to their functional features or pre-
sentation order.

In sum, this study presents an improved version of the Place Attach-
ment Manipulation; results are consistent with the literature and the hy-
potheses, as well as with the main results of Study 2, highlighting that
PA might particularly affect the choice of the evacuation destination,
here measured in a continuous way.

6. General discussion

Study 1 provided correlation evidence that evacuation site PA could
positively affect risk coping behaviors in risky environments and can
thus help to explain it.

Study 2 tried to investigate evacuation site PA in a more controlled
setting, employing a newly created PA manipulation procedure. Results
show that the manipulation consistently affects both PA and self-conti-
nuity, but not perceived safety, leaving the definition of the boundaries
of the effect of the manipulation open. The manipulation was found to
lead participants, when given the chance to choose between two evac-
uation sites, to rather choose the one they are attached to (vs. the one
they are not attached to), consistent with tourism psychology findings
about PA and destination choice (Prayag, Hosany, & Odeh, 2013).

Study 3 employed an improved version of the manipulation task,
finding that the manipulation affected PA, perceived safety, self-conti-
nuity (consistently with Chen & Šegota, 2015; Farnum et al., 2005),
and perceived knowledge, but not real knowledge, highlighting the cog-
nitive facet of PA (Scannell & Gifford, 2010). The third study also
allowed continuous measure of the intention to evacuate, finding that
participants were more willing to evacuate towards their evacuation site
of attachment (vs. an affectively non-significant evacuation site).

6.1. Place attachment to the evacuation site: the other side of the evacuation
process

Overall, the three studies suggest that evacuation site PA could help
to explain people's behavioral choices when facing a natural hazard
risk, especially influencing their destination choice. A positive affective

relationship to evacuation sites (love) could ease evacuation (leave) and
thus increase survival rates (live). This is both consistent with findings
about people tending to evacuate to places of affective relevance, but
also with tourism psychology, where PA is found to affect the destina-
tion choice (Prayag et al., 2013; Wu et al., 2012). Since literature re-
ports that home PA sometimes has a negative effect instead, it could be
interesting to investigate how a positive affective relationship with the
evacuation site interacts with the affective relationship that people have
to their home. Future studies should also consider non-positive links be-
tween individuals and places, both in home PA and towards evacuation
sites (e.g., Demuth et al., 2016). In addition, as home PA in risk sit-
uations can be considered somehow psychologically similar to interper-
sonal attachment in violent relationships (Bonaiuto et al., 2016), it
could be useful to investigate whether different home PA styles exist and
on their role in risky situations. In fact, the existence of different styles
of attachment is one of the most well known features of interpersonal at-
tachment, and many studies deal with different attachment styles affect-
ing more or less functional relationships (e.g.,Slotter & Finkel, 2009).
However, this aspect has only been preliminary investigated by environ-
mental psychologists (Scrima, 2015; Scrima, Rioux, & Di Stefano,
2017).

Other variables that are known to affect evacuation behavior have
only marginally been investigated by this study. For instance, literature
sometimes reports relevant differences in the relationship between risk
perception, risk coping, and home PA (Peng, Lin, Liu, & Xu, 2017; Xu
et al, 2017, 2018). As this research has focused on two abstract risk
levels (15% and 50%), further studies should explore the role of differ-
ent risk levels, types, and perception on evacuation behavior and PA.

6.2. A new place attachment manipulation

From a methodological level, these studies present one of the first
PA manipulation tasks. Compared to Scannell and Gifford’s (2016)
technique, this technique allows manipulating PA to a place chosen by
the experimenter. However, the manipulation could be significantly im-
proved, as the manipulation scenario is possibly too explicit and it could
influence participants' following answers, due to demand characteristics
(Orne, 1959, 1962; Orne, Whitehouse, & Kazdin, 2000). Making
the evacuation site scenario description more articulated (as in Study 3)
possibly reduced this issue, but less explicit versions of the manipulation
should be tested. Employing scenarios that are more realistic would ease
participants' cognitive effort and provide a stronger ecological validity.

The actual psychological phenomenon behind the adopted manipu-
lation can also be questioned. Instead of creating a new bond with a
place, it is possible that the present manipulation primed a general at-
tachment frame primed and associated it to the evacuation site, similarly
to Mikulincer's interpersonal attachment procedures. Further research
is required to disentangle among alternative explanations of the causal
processes and make the manipulation place-specific but less explicit. Al-
ternatively, interpersonal attachment literature already features many
examples of implicit manipulations (e.g., Mikulincer et al., 2011),
that could possibly be adapted to place attachment. Future directions of
this line of research could even investigate the cognitive nature and an-
tecedents of approach/avoidance (e.g., Briesemeister, Tamm, Heine,
& Jacobs, 2013).

As a general note, the idea of experimentally manipulating PA can
be questioned, especially since PA is known to be created through time
(Lewicka, 2011). However, the very recent study by Reese et al.
(2019) already presents a manipulation of PA involving a non-existing
place.
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6.3. Applications and conclusion

In order to assess and improve community resilience, policy mak-
ers sometimes rely on mathematical models simulating the behavioral
response of inhabitants of a specific area. Nowadays, most models con-
sider behavioral predictors and some try to account for social inter-
actions too (e.g., Liu, Murray-Tuite, & Schweitzer, 2013; Sime,
1983). However, few studies consider the role of people's relationship
with their places, and generally only in term of knowledge (Chu, Pa-
rigi, Law, & Latombe, 2014). Thus, simulation studies could take ad-
vantage of PA literature. Overall, risk managers should consider evacu-
ation areas not only as the end point of the evacuation procedure, but
rather as places that should be meaningful and affectively important to
people.

In conclusion, on a theoretical ground, the present research can be
considered useful – although preliminary – for two different yet inter-
connected lines of research: PA manipulation, which could facilitate a
more analytic study of place attachment; and the relevance of the af-
fective relationship with evacuation sites, which could improve people's
reactions within natural hazard contexts (Scannell et al., 2016, 2017;
Vásquez, 2016). This research is therefore a first step along these re-
search venues, calling for future research and for further investigation.
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Appendices

A. Study 19

A.1. Intention to Evacuate Please, indicate how probably you will per-
form the following actions.In case of tsunami, please consider “evacu-
ate” as leaving your home or the place you are in to go to a safer place.

Very un-
likely

Very
likely

Next time public officials will recommend an
evacuation because of the threat of a tsunami, I
intend to evacuate

1 2 3 4 5

Next time I will receive a tsunami alert, I
think I will not evacuate

1 2 3 4 5

During the next tsunami alert, I will try to
follow the evacuation procedures

1 2 3 4 5

I will try to evacuate next time I understand
that a tsunami is coming

1 2 3 4 5

I think I will not evacuate next time I receive
a tsunami evacuation order

1 2 3 4 5

A.2. - Objective Knowledge For each of the following statements, please
indicate if you consider it to be true (T) or false (F). In you do not know
if the statement is true or false, choose the “I do not know” option.

Normally, the first tsunami wave arrives 60 min after the earth-
quake.

T F I do
not know

If the earthquake is so strong you cannot stand still, a tsunami
may happen

T F I do
not know

No matter the strength of the earthquake, you should wait for
the official alarm before beginning the evacuation

T F I do
not know

The evacuation should be rather done walking T F I do
not know

The official tsunami alarm is normally diffused through a phone
call

T F I do
not know

In order to get informed during the emergency, you may use a
portable radio

T F I do
not know

The tsunami safe zone is 15 m above mean sea level T F I do
not know

In order to communicate during the evacuation you should
rather use texts and social networks

T F I do
not know

9 Study 1 was conducted in Chile, thus the questionnaire was in Spanish. Original Span-
ish questionnaire is available upon request.
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If nothing happens within 6 h after the evacuation, you can au-
tonomously go back home

T F I do not
know

The recommended time to evacuate is at most within 15 min after
the earthquake

T F I do not
know

It is wise to stay close to rocks and tall buildings during the evacua-
tion

T F I do not
know

If you are in a building of two or more stories, it is safer to stay in
the taller story than to get out and go to a safe area

T F I do not
know

If you need to rescue anyone you should rather inform the emer-
gency services

T F I do not
know

A.3. - Subjective Knowledge Please, indicate how much each of the fol-
lowing statements is true or untrue for you.

Very un-
true

Very
true

I am knowledgeable about tsunami risk. 1 2 3 4 5
I have a good knowledge on how to deal

with a tsunami.
1 2 3 4 5

I am not well informed about the tsunami
risk in my area.

1 2 3 4 5

I do not know specifically what to do dur-
ing a tsunami in my area.

1 2 3 4 5

A.4.–Evacuation Site Place Attachment What is your relationship with
your tsunami evacuation place?

Strongly dis-
agree

Strongly
agree

This evacuation place is part of me. 1 2 3 4 5
It would be very hard for me to

leave this evacuation place.
1 2 3 4 5

This is the ideal evacuation place
for me.

1 2 3 4 5

I do not feel integrated in this evac-
uation place.

1 2 3 4 5

A.5. - Raw descriptive of all the aggregated variables

Variables Min Max M SD
Asym-
metry

Asym-
metry
SE

Kur-
tosis

Kur-
tosis
SE

Inten-
tion

1 5 4.65 0.63 −2.38 0.18 7.05 0.36

Risk Per-
ception

1 5 4.17 1.29 −1.46 0.18 0.76 0.36

Past
Evacuation
Experience

0 7 3.63 2.06 −0.03 0.18 −0.90 0.37

Subjec-
tive Knowl-
edge

1.75 5 4.63 0.72 −2.29 0.18 4.76 0.36

Objec-
tive Knowl-
edge

3 13 9.21 1.92 −0.37 0.18 0.25 0.36

Home
Place Attach-
ment

1 5 4.52 0.80 −1.93 0.18 3.54 0.36

Evacua-
tion Site
Place Attach-
ment

1 5 4.17 1.02 −1.05 0.18 0.14 0.36

B. Study 210

B.1. - The manipulation task
The following text was common for participants in both conditions: “You
recently moved to a region you had never been before. Spending some
time in this region, you met Quokka, a place within this region. The
region is affected by various environmental risks (wildfires, tsunamis,
floods, hurricanes).Alarm for these risks generally rises about 15 min be-
fore the possible hazard's impact. The recommended behavior is, at the
alarm, to evacuate to Quokka, which is a safe evacuation site for all
these risks. Generally stays at Quokka last a few days at most.”
The second part of the text was different according to the condition.

• The text for the Quokka Attachment condition was the following:

“The evacuation site Quokka is now part of you; it is an ideal
place for you and you feel part of it. You have a lot in common
with Quokka, its lifestyle and the people who are there. It would
be very hard for you to leave Quokka; you would prefer to stay
close to it.”

• The text for the Quokka Non-Attachment condition was the following:

“The evacuation site Quokka is part of the region you are in; it's
a place like any other and you feel detached from it. Quokka,
its lifestyle and people who are there leave you indifferent. You
could easily leave Quokka; you would even prefer to stay else-
where.”

B.2. - The evacuation site choice scenario task Here below you will find
some environmental risk situations. Each time, you will be at a specific
distance from the two evacuation sites, Quokka and Quolla.Every time,
indicate to which evacuation site you would prefer to evacuate.Because
of a wildfire, the forest where you are doing an excursion is evacuated
and you are invited to go, by walking, to one of the following evacuation
sites: Quokka and Quolla. To which evacuation site do you evacuate?

• Quokka (2500 m far)
• Quolla (2200 m far)

Because of a wildfire, the forest where you are doing an excursion is
evacuated and you are invited to go, by walking, to one of the following
evacuation sites: Quokka and Quolla. To which evacuation site do you
evacuate?

• Quokka (1500 m far)
• Quolla (1800 m far)

Because of a wildfire, the forest where you are doing an excursion is
evacuated and you are invited to go, by walking, to one of the following
evacuation sites: Quokka and Quolla. To which evacuation site do you
evacuate?

• Quokka (1200 m far)
• Quolla (a 1200 m far)

Because of a flood, the village you are visiting is evacuated and you
are invited to go, by walking, to one of the following evacuation sites:
Quokka and Quolla. To which evacuation site do you evacuate?

10 Study 2 was conducted on an Italian sample, the original Italian items and texts are
available upon request.
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• Quokka (1800 m far)
• Quolla (1500 m far)

Because of a flood, the village you are visiting is evacuated and you
are invited to go, by walking, to one of the following evacuation sites:
Quokka and Quolla. To which evacuation site do you evacuate?

• Quokka (2100 m far)
• Quolla (2400 m far)

Because of a flood, the village you are visiting is evacuated and you
are invited to go, by walking, to one of the following evacuation sites:
Quokka and Quolla. To which evacuation site do you evacuate?

• Quokka (700 m far)
• Quolla (700 m far)

Because of a tsunami, the beach where you are spending the day is evac-
uated and you are invited to go, by walking, to one of the following
evacuation sites: Quokka and Quolla. To which evacuation site do you
evacuate?

• Quokka (2400 m far)
• Quolla (2100 m far)

Because of a tsunami, the beach where you are spending the day is evac-
uated and you are invited to go, by walking, to one of the following
evacuation sites: Quokka and Quolla. To which evacuation site do you
evacuate?

• Quokka (1200 m far)
• Quolla (1600 m far)

Because of a tsunami, the beach where you are spending the day is evac-
uated and you are invited to go, by walking, to one of the following
evacuation sites: Quokka and Quolla. To which evacuation site do you
evacuate?

• Quokka (1500 m far)
• Quolla (1500 m far)

Because of a hurricane, the camping where you are staying overnight is
evacuated and you are invited to go, by walking, to one of the following
evacuation sites: Quokka and Quolla. To which evacuation site do you
evacuate?

• Quokka (1600 m far)
• Quolla (1200 m far)

Because of a hurricane, the camping where you are staying overnight is
evacuated and you are invited to go, by walking, to one of the following
evacuation sites: Quokka and Quolla. To which evacuation site do you
evacuate?

• Quokka (1300 m far)
• Quolla (1700 m far)

Because of a hurricane, the camping where you are staying overnight is
evacuated and you are invited to go, by walking, to one of the following
evacuation sites: Quokka and Quolla. To which evacuation site do you
evacuate?

• Quokka (1800 m far)

• Quolla (1800 m far)

C. Study 311

C.1. - The manipulation task
Quocca presentation for participants in Quocca Attachment condition was
the following: “Quocca was equipped as an evacuation site two years
ago, according to state-of-the-art security standards. The way to Quocca
is indicated by green signs and does not present architectural barriers.
Quocca always has a stock of drinkable water and freeze-dried food that
should be sufficient for a 3-day stay for 500 people, the number of peo-
ple Quocca can host during an emergency. There are two diesel gener-
ators and five solar panels. These, besides lighting, guarantee the func-
tioning of twenty transceivers and a cellular repeater. Forty first-aid kits
and five chemical toilets are also available.Quocca is now part of you; it
is an ideal and important place for you. You have a lot in common with
Quocca, you identify with it and with its lifestyle and the people who
are there. Evacuating to Quocca for you is more important and more
satisfying than evacuating to any other evacuation site. You would not
replace Quocca with any other evacuation site.”
Quocca presentation for participants in Quolla Attachment condition was
the following: “Quocca was equipped as an evacuation site two years
ago, according to state of the art security standards. The way to Quocca
is indicated by green signs and does not present architectural barriers.
Quocca always presents a stock of drinkable water and freeze-dried food
that should be sufficient for a 3-days stay of 500 people, the number
of people Quocca can host during an emergency. There are two diesel
generators and five solar panels. These, besides lighting, guarantee the
functioning of twenty transceivers and a cellular repeater. Forty-first aid
kits and five chemical toilets are also available.Quocca is part of the re-
gion you are in; it is a place like any other for you, of small importance.
Quocca is a place you feel is different from you, with which you share
few things. For you it is irrelevant to evacuate to Quocca rather than to
any other evacuation site, it is equally satisfying. You could easily leave
Quocca; you would even prefer to stay elsewhere.”
Quolla presentation for participants in Quocca Attachment condition was the
following: “The way to Quolla is indicated by orange signs and does
not present architectural barriers. There are two gasoline generators and
five wind turbine blades. These, besides lighting, guarantee the function-
ing of twenty-five transceivers and a cellular repeater. Thirty-five first
aid kits and five dry toilets are also available. Quolla always presents a
stock of drinkable water and canned food that should be sufficient for
a 3-days stay of 500 people, the number of people Quolla can host dur-
ing an emergency. Quolla was equipped as an evacuation site two years
ago, according to state of the art security standards.Quolla is part of the
region you are in; it is a place like any other for you, of small impor-
tance. Quolla is a place you feel different from you, with which you
share few things. For you it is irrelevant to evacuate to Quolla rather
than to any other evacuation site, it is equally satisfying. You could eas-
ily leave Quolla; you would even prefer to stay elsewhere.”
Quolla presentation for participants in Quolla Attachment condition was the
following: “The way to Quolla is indicated by orange signs and does
not present architectural barriers. There are two gasoline generators and
five wind turbine blades. These, besides lighting, guarantee the func-
tioning of twenty-five transceivers and a cellular repeater. Thirty-five
first aid kits and five dry toilets are also available. Quolla always pre-
sents a stock of drinkable water and canned food that should be suffi-
cient for a 3-days stay of 500 people, the number of people Quolla can

11 Study 3 was conducted on an Italian sample, the original Italian items and texts are
available upon request.
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host during an emergency. Quolla was equipped as an evacuation site
two years ago, according to state of the art security standards.Quolla is
now part of you; it is an ideal and important place for you. You have a
lot in common with Quolla, you identify with it and with its lifestyle and
the people who are there. Evacuating to Quolla for you is more impor-
tant and more satisfying than evacuating to any other evacuation site.
You would not replace Quolla with any other evacuation site.”
C.2. - The Objective Knowledge items
The Objective Knowledge items for Quocca were the following. (V) and (F)
indicate the correct answer for each statement. Please, indicate if each of
the following statements about Quocca is true (T) or false (F).

In Quocca there are 2 diesel generators (V) V
In Quocca there are 5 solar panels (V) V
In Quocca there are 5 chemical toilets available (V) V
Quocca was built 5 years ago (F) V
Quocca is lit by LED lighting (F) V
Quocca is equipped by 10 satellite phones available (F) V

The Objective Knowledge items for Quolla were the following. (V) and (F)
indicate the correct answer for each statement. Please, indicate if each of
the following statements about Quocca is true (T) or false (F).

In Quolla is equipped with 35 first-aid kits (V) V F
In Quolla there are 5 wind turbine blades (V) V F
In Quolla there is enough canned food for 3 days (V) V F
In Quolla there are 10 dry toilets available (F) V F
In Quolla there are 2 diesel generators (F) V F
Quolla is equipped with hot water (F) V F

C.3. - The risk perception and intention to evacuate scenario task The re-
gion you are in is affected by various environmental risks. Here be-
low you will find some environmental risk situations. Each time, risk
of the environmental event to happen will be different. Every time
you will be able to choose if leave the place you are in and evacuate
to either Quocca or Quolla.Every time, indicate your risk perception
and your intention to go to Quocca or Quolla.1 = Not at all.2 = A lit-
tle.3 = Enough.4 = A lot.5 = Completely.Because of a hurricane, the
camping where you are staying overnight is evacuated and you are in-
vited to go to Quocca. The probability of the hurricane to reach the place
where you are now is 50%. Please indicate how you feel and what you
intend to do now.

How much do you feel you are in a risky situation? 1 2 3 4
How much to you intend to leave the place you are in to evacuate

to Quocca?
1 2 3 4

Because of a hurricane, the camping where you are staying overnight is
evacuated and you are invited to go to Quocca. The probability of the
hurricane to reach the place where you are now is 15%. Please indicate
how you feel and what you intend to do now.

How much do you feel you are in a risky situation? 1 2 3 4
How much to you intend to leave the place you are in to evacuate

to Quocca?
1 2 3 4

Because of a tsunami, the beach where you are spending the day is
evacuated and you are invited to go to Quocca. The probability of the
tsunami to reach the place where you are now is 50%. %. Please indi-
cate how you feel and what you intend to do now.

How much do you feel you are in a risky situation? 1 2 3 4
How much to you intend to leave the place you are in to evacuate

to Quocca?
1 2 3 4

Because of a tsunami, the beach where you are spending the day is
evacuated and you are invited to go to Quocca. The probability of the
tsunami to reach the place where you are now is 15%. %. Please indi-
cate how you feel and what you intend to do now.

How much do you feel you are in a risky situation? 1 2 3 4
How much to you intend to leave the place you are in to evacuate

to Quocca?
1 2 3 4

Because of a hurricane, the camping where you are staying overnight is
evacuated and you are invited to go to Quolla. The probability of the
hurricane to reach the place where you are now is 50%. Please indicate
how you feel and what you intend to do now.

How much do you feel you are in a risky situation? 1 2 3 4
How much to you intend to leave the place you are in to evacuate

to Quolla?
1 2 3 4

Because of a hurricane, the camping where you are staying overnight is
evacuated and you are invited to go to Quolla. The probability of the
hurricane to reach the place where you are now is 15%. Please indicate
how you feel and what you intend to do now.

How much do you feel you are in a risky situation? 1 2 3 4
How much to you intend to leave the place you are in to evacuate

to Quolla?
1 2 3 4

Because of a tsunami, the beach where you are spending the day is evac-
uated and you are invited to go to Quolla. The probability of the tsunami
to reach the place where you are now is 50%. %. Please indicate how
you feel and what you intend to do now.

How much do you feel you are in a risky situation? 1 2 3 4
How much to you intend to leave the place you are in to evacuate

to Quolla?
1 2 3 4

Because of a tsunami, the beach where you are spending the day is evac-
uated and you are invited to go to Quolla. The probability of the tsunami
to reach the place where you are now is 15%. %. Please indicate how
you feel and what you intend to do now.
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How much do you feel you are in a risky situation? 1 2 3 4 5
How much to you intend to leave the place you are in to evacuate to
Quolla?

1 2 3 4 5
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