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Abstract: Despite the concrete evidence of human responsibilities with the ongoing environmental
crisis, tangible changes toward low disaster-risk development models are slow in coming and
delayed in implementation. This paper discusses the principles of geoethics underpinning flood
risk reduction by analyzing the results of the EU project LIFE PRIMES (Preventing flooding Rlsks
by Making resilient communitiES). Through the administration of a questionnaire, issues of flood
literacy, effective communication and individual responsibility concerning flood hazard and exposure
were investigated. Directly engaging local communities, the LIFE PRIMES project appears to have
increased citizens attention toward environmental ethics, thus providing an encouraging perspective

for appropriate human-environment interaction.
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1. Introduction

Human survival on planet Earth has always depended on the quality and quantity of
natural resources, yet the extent to which human beings rely on nature has increased over
time [1]. The very name of the current unit of geologic time, “Anthropocene”, properly
describes the magnitude of anthropic bearing; an epoch in which human activities have be-
come a consistent force capable to influence changes on the Earth system [1]. Unfortunately,
this expanded human capacity to impact the planet’s climate and ecosystems is adding
a ‘systemic’ dimension to risk [2], increasing the threat on exposed human assets [3,4].
Risk reduction activities must go beyond mere economic considerations and contemplate
human and political ecology dimensions, to foster Homo sapiens’ responsibility towards
the Earth ecosystem [3]. Therefore, the challenge is to reconsider our relationship with
Nature and to pursue disaster prevention and mitigation by making resilient communities
(adapting to nature) rather than increasing our resistance to natural hazards (controlling
nature) [5].

Geoethics can become a guiding beacon in such challenge [6-9], shaping cultural
and operational changes [8] to grow personal and collective responsibility towards na-
ture [7,9-11]. Originally, the concept of geoethics was minted by Earth scientists to indicate
the necessity to bring geography, ethics, moral philosophy, and justice principles [7] into
the human-geosphere discourse [6,9]. However, the concept of geoethics evolved towards
a new concept of global ethics [8], promoting sustainable use of natural resources, reducing
disaster risks, and fostering scientific dissemination [11-13]. As a matter of fact, the evolv-
ing concept of geoethics encloses a joint commitment to cultural change within the scientific
community, government, and population at large [14]. Among the various geohazards,
floods require particular attention considering the global distribution of the phenomena
and the significant changes in cultural, social, and economic patterns needed to reduce
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the related risks [15]. To this end, geoethics principles can be advocated by: (i) exchang-
ing knowledge of flood hazard; (ii) enhancing interaction between the political, scientific,
and societal sphere; (iii) increasing awareness of personal responsibility in causing flood
disasters and, consequently, increasing the willingness to change habits to reduce risk.

Indeed, the way risk is perceived changes over time [14] and space [16], and is strongly
related to direct and indirect experience with disasters [17,18]. In geoethical terms, disaster
prevention means developing an ethical way of defining possible solutions (both in terms
of political and scientific principles [8,19]) to protect the populations from risk and destruc-
tion [10]. In other words, disaster risk reduction cannot be separated from a collaboration
between science, politics, and citizens [7,16], and requires overcoming communicational
barriers [20] while sharing the challenge among each component of the community. Public
engagement and participatory processes are essential for promoting a shared strategy
because unidirectional and top-down communications (e.g., journals or television) are not
always effective to reduce risk [20-22]. Finally, particular attention should be devoted to
the intergenerational discourses and promises about environmental sustainability; the way
in which we interact with nature will have tangible social, economic, and environmental
implications for the future human generations [8].

This study has been conducted within the European research project LIFE PRIMES
“Preventing flooding Risks by Making resilient communitiES” (see http://www.lifeprimes.
eu/, accessed on 23 December 2021). The focus of the project was to study strategies of
climate change adaptation in ten Italian communities of Emilia-Romagna, Marche, and
Abruzzo Regions highly vulnerable to flood hazard. This article aims to investigate how
the LIFE PRIMES activities influenced ethics and responsibility toward the environment in
the study areas. The discussed results intend to explore three main facets of geoethics: (1)
citizens flood literacy, namely their understanding of flood hazard and the related risk, (2)
effective communication and exchange of information between authorities and citizens,
and (3) perceived personal responsibility in flood risk.

2. Materials and Methods
2.1. The Study Areas and the Flood Risk Reduction Activities

Figure 1 and Table 1 show the ten municipalities from Emilia-Romagna, Marche,
and Abruzzo Regions (central Italy), participating in the LIFE PRIMES project. It must be
clarified that for the municipalities of Ravenna (Emilia-Romagna Region), San Benedetto del
Tronto (Marche Region), and Pineto (Abruzzo Region), the project’s field activities were not
carried out across the entire municipal territory, but only on their small districts notoriously
impacted by flooding events (Lido di Savio, Sentina, and Scerne di Pineto, respectively).
The other municipalities from Emilia-Romagna in descending order of size and population
were: Imola (205 km? and 69,936 inhabitants), Lugo (117 km? and 32,317 inhabitants),
Poggio Renatico (80 km? and 9791 inhabitants), Mordano (21 km? and 4692 inhabitants),
and Sant’ Agata sul Santerno (9 km? and 2918 inhabitants) [23]. In the Marche Region, the
other municipality involved was Senigallia (118 km? and 44,616 inhabitants) [24], and in
the Abruzzo Region, Torino di Sangro (32 km? and 3049 inhabitants) [25].

The project, conducted between October 2015 and December 2018, aimed at enhancing
flood resilience in the selected communities through their engagement in various of flood
risk reduction measures. All involved municipalities had suffered from flood impacts
(Table 1). More in detail, the types of hazards experienced by these communities were: (i)
river floods; (ii) coastal floods; and (iii) flash floods [26].
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Figure 1. Location of the 10 study areas located in the Emilia-Romagna, Marche, and Abruzzo
Regions (central Italy).

The flood risk reduction activities, organized by the project LIFE PRIMES between
October 2017 and May 2018, comprised four kinds of actions: civic adaptation plans,
workshops, alert simulations, and a theatrical play (Table 1).

The civic adaptation plans consisted of a collection of adaptation actions proposed
by the citizens of the pilot municipalities and compiled through a web portal (http://
www.lifeprimes.eu/index.php/piano-di-adattamento/?lang=en, accessed on 23 December
2021), which included tests, tutorials, and best practices concerning flood risk. The citizens
were asked to discuss and propose actions according to three macro-areas: how to keep
the population informed, what to propose to the local public administration, and what
to do in their family, community, and workplace level. As of April 2018, a total of 520
local adaptation plans were collected, the majority of which came from Marche (224 in San
Benedetto del Tronto and 60 in Senigallia), followed by those from Emilia-Romagna (63 in
Lugo, 62 in Sant’Agata sul Santerno, 46 in Poggio Renatico, 26 in Imola, 16 in Ravenna, and
4 in Mordano) and from Abruzzo (11 in Pineto and 8 in Torino di Sangro).

Informational workshops for local citizens and administrators were carried out in
each pilot area. The topics discussed in the workshops concerned flood risk, climate
change, and their perception. The Emilia-Romagna Region hosted four workshops, two in
Poggio Renatico (tallying 66 participants), one in Lugo and the Santerno area (tallying 27
participants), and one in Lido di Savio (tallying 5 participants). The Marche Region hosted
two workshops, one in Senigallia (tallying 33 participants) and one in San Benedetto del
Tronto (tallying 43 participants). The Abruzzo Region hosted two workshops, one in Pineto
(tallying 14 participants) and one in Torino di Sangro (tallying 10 participants).

Civil protection exercises on flood simulations were also held in each region, with
the aim of testing the capabilities of the civil protection system and providing a flood
emergency training opportunity for participants. Two exercises were conducted simultane-


http://www.lifeprimes.eu/index.php/piano-di-adattamento/?lang=en
http://www.lifeprimes.eu/index.php/piano-di-adattamento/?lang=en

Geosciences 2022, 12,131

4 0f 26

ously in Sant’Agata sul Santerno and Imola in Emilia-Romagna (tallying 118 participants);
similarly, two simultaneous exercises were held in Senigallia and San Benedetto del Tronto
in Marche (tallying 840 participants), and one in Pineto for Abruzzo (tallying 46 partici-
pants). Students from elementary and middle schools participated in the simulations held
in Emilia-Romagna and Marche.

Finally, a theatrical representation titled: “La margherita di Adele 2.0” (Adele’s daisy
2.0) was proposed in San Benedetto del Tronto in the Marche Region. The idea was to pro-
mote climate change awareness, through the artistic language of theatrical representation,
which starting from rational scientific bases tried to stir-up emotions. At the end of the
show, a group of experts answered the questions and curiosities of the audience (estimated
to be around 100 people).

Table 1. List of the study areas identified by region, municipality (district), and code. Each site has
been linked to the most impacting type of floods, activities implemented by the project, and number
of survey respondents. The types of floods are listed in order of importance. The implemented flood
risk reduction activities are listed per type (i.e., civic adaptation plans, workshops, alert simulations,
theatrical plays) and number of involved citizens. The number of spectators in the theatrical play are
estimated. The number of questionnaire respondents are divided in the ex-ante (EA) and ex-post (EP)
phases.

Region

Municipality Code

(District)

Activity Implemented Questionnaire Respondents

Flood
Hazard

Type Part(‘;;f)a“ts EA (N°) EP (N°)

Emilia-
Romagna

Poggio
Renatico

Civic adaptation 46
plans
Workshops 28; 38 25 15
Simulations -
Theatrical play -

PR River flood

Imola

Civic adaptation
plans
Workshops - 101 106
Simulations 18
Theatrical play -

26
River flood,

M flash flood

Lugo

Civic adaptation
63
plans
Workshops 27 80 82
Simulations -
Theatrical play -

River flood,

LU fash flood

Mordano

Civic adaptation
plans
Workshops - 23 23
Simulations -
Theatrical play -

River flood,

MO flash flood

Sant’Agata
sul
Santerno

Civic adaptation
plans
Workshops - 12 11
Simulations 100
Theatrical play -

62
River flood,

SAS flash flood

Ravenna
(Lido di
Savio)

Civic adaptation
16
plans
Workshops 5 16 11
Simulations -
Theatrical play -

Coastal flood,
river flood
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Table 1. Cont.

L Activity Implemented Questionnaire Respondents
Region Municipality Code Flood —
(District) Hazard Type Part(l;}lg))ants EA (N°) EP (N°)
Civic adaptation
plans 60
Senigallia SE River lﬂf? Odcll Workshops 33 67 70
coastal loo Simulations 280
Marche Theatrical play -
San Civic ;lcel;;pstatlon 204
Benedetto del SBT anstal flood, Workshops 43 18 18
Tronto river flood Simulati 560
(Sentina) imulations
Theatrical play 100s
Civic adaptation
. 11
Pineto River flood plans
(Scerne di PI ver 1 f? © cll Workshops 14 22 22
Pineto) coastal floo Simulations 46
Abruzzo Theatrical play -
Civic adaptation 8
. . . plans
T(S);?Orgl TS River lﬂf? Odcll Workshops 10 13 12
& coastal tloo Simulations -
Theatrical play -
Total 1800s 377 370

2.2. Data Collection and Analysis

To investigate the influence of the activities carried out by the project LIFE PRIMES,
a questionnaire was distributed to the residents of the studied areas. The survey did
not aim at showing variations at the individual level, but rather at assessing community
involvement with the project.

Data collection was twofold: a preliminary survey in the studied areas carried out
prior to the project activities (ex-ante phase) and a follow-up survey performed after the
activities of LIFE PRIMES (ex-post phase). The ex-ante phase was performed in the period
from October 2016 to June 2017, and the ex-post phase was carried out in the period from
December 2017 to July 2018 [27]. In the five areas involved in the simulation exercises (Imola,
San’Agata sul Santerno, Senigallia, San Benedetto, and Pineto), the ex-post questionnaires
were collected after each simulation.

The questionnaires were administered using a face-to-face methodology and the
sample was established through a nonparametric per quota method. The reason for this
choice is that nonparametric tests do not require preliminary assumptions about the nature
of the studied population, and quota sampling allows stratified sampling in which the
selection within strata is non-random [28]. In this study, the sample was stratified based on
the residence of the interviewees in the pilot areas. Moreover, a cross-sectional approach
has been adopted between the ex-ante and ex-post phases. This means that the people
interviewed in the ex-post phase were not necessarily the same individuals of the ex-ante
phase. To be included in the ex-post survey respondent ought to have participated in at least
one of the project LIFE PRIMES activities. In this way it was possible to: (i) avoid a potential
“memory effect” of the previous questionnaire, which could have altered the answers and
(if) meet the project LIFE PRIMES purpose of favoring spontaneous participation of citizens
in the activities [27,28]. As noted above, the survey did not aim at analyzing individual
variation of flood risk awareness or perception.

The questionnaire was structured in two segments, the first one, aimed at outlining the
demographic profile of the respondents, and the second one, focusing on specific aspects
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related to flood risk and geoethics (Table 2). Four kinds of questions were included in
the questionnaire: (a) single answer (respondents could select only one preset choice); (b)
multiple choices (respondents could select more than one preset choice); (c) psychometric
assessment (Likert scale); (d) open ended answer, with no preset choices (Table 2).

The 12 questions used for this study represent the segment with a geoethics scope
of the larger questionnaire administered to the population involved to the project LIFE
PRIMES. Specifically, the selected questions focused on: (i) flood literacy (the citizens’
knowledge of flood hazard and risk), (ii) effective communication (easiness for citizens to
flood information sources), and (iii) personal responsibility (citizens’ sense of responsibility
towards flood risk reduction) (Table 2). The answers to each question were classified
depending on the related importance for achieving the objectives of flood literacy, effective
communication, and personal responsibility. Successively, the difference (A) between the
response percentages of the ex-ante and ex-post phases was calculated for all the study
areas (See Appendix B). If such differences, whether negative or positive, tended to comply
the objectives of the study, the responses were considered as community “improvement”;
on the contrary, if the differences did not comply to such objectives, they were considered
as community “deterioration”. For instance, an increased percentage of respondents who
believe that deforestation can cause floods was considered an improvement, whereas an
increased percentage of respondents who did not believe that flood events might become
more frequent and destructive was considered a deterioration.

Table 2. Overview of the questions selected for the analysis with classification by thematic area and
type of question.

Topic Question Analyzed Type of Question
D1: Age (years) Open
Demography D2: Gender Single answer
D3: Education Single answer
G1 What elements can cause flood events? Multiple choice
G2: Landscape conservation requires a

Flood Literacy change in the development model Likert scale

G3: The probability that flood events will

. ltiple choi
become more frequent is Multiple choice

G4: An effective information campaign on
flood risk is the basis for prevention
Gb5: What are the most important means of

Likert scale

. communication for public information Multiple choice
Effective
cati on floods?
communication ) . . .
G6: Information about floods is easily Multiple choice
accessible on:
G7: The mos't important 'mdlcatlons on Multiple choice
flooding are provided by
G8: Citizens’ behavior can reduce or .
Likert scale
accentuate floods
Personal
responsibility G9: I am willing to change the place where I
live in order to reduce the exposure to Likert scale
the floods

3. Results and Discussion

A total of 377 and 370 questionnaires were collected, respectively, during the ex-ante
(EA) and the ex-post (EP) phases (Table 1). During the EA phase, 257 answers were collected
from Emilia-Romagna (25 from Poggio Renatico, 101 from Imola, 80 from Lugo, 23 from
Mordano, 12 from Sant’Agata sul Santerno, and 16 from the district of Lido di Savio in
Ravenna). Proceeding towards the south, 85 answers were collected from Marche (67 from
Senigallia and 18 from the district of Sentina in San Benedetto del Tronto) and 35 answers
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were collected from Abruzzo (22 from the small area of Scerne di Pineto in Pineto and 13
from Torino di Sangro). During the EP phase, 248 answers were collected from Emilia-
Romagna (106 from Imola, 82 from Lugo, 23 from Mordano, 15 from Poggio Renatico, 11
from Sant’Agata sul Santerno, and 11 from the small area of Lido di Savio in Ravenna).
Proceeding towards the south, 88 answers were collected from Marche (70 from Senigallia
and 18 from the small area of Sentina in San Benedetto del Tronto) and 34 answers were
collected from Abruzzo (22 from the small area of Scerne di Pineto in Pineto and 12 from
Torino di Sangro). Because the LIFE PRIMES Project required a spontaneous participation of
adult respondents, the profile of respondents varied among the pilot areas and differences
emerged also between the EA and EP phases (Table A1, Appendix A). According to the
Italian Institute of Statistics [29], the demographic characteristics of the selected sample
compared rather well with those of the whole population in terms of “gender” in Poggio
Renatico and Sant’Agata sul Santerno during the EA phase, and in Lugo and Sant’Agata
sul Santerno during the EP phase. However, the sample did not compare well in terms of
age; hence, the data collected did not allow meaningful comparisons for the variable “age”.
As a consequence, results do not reflect the demographic characteristics of the resident
population of this or that municipality, but might contribute to the debate about whether
pro-environmental behaviors are influenced by gender, age, or education [30] and how this
reflects into geoethics and disaster risk reduction [9].

In the following paragraphs, the effects of the activities of the LIFE PRIMES project
are discussed, assembled into three main themes, namely flood literacy, effective communi-
cation, and personal responsibility, which follow the social values of geoethics, namely a
responsible approach to the environment, the advancement of knowledge, and the increase
of personal and collective resilience [31].

3.1. Geoethics and Flood Literacy

Effective decisions concerning floods have already been related to a sound knowledge
about flood dynamics and the ability to understand risk information [32]. Hence, it ap-
pears significant to investigate the efficacy of the LIFE PRIMES project in increasing the
knowledge base about floods in the perspective of strengthening the related awareness and
responsiveness of the involved local populations. In geoethical terms, the intention is to
verify whether the project was able to stimulate a social and ethical reflection on the basic
aspects of flood risk. As mentioned, three questions (Table 2) explored this theme, ranging
from the possible conditions that favor floods (G1 and G2) and the perceived future trends
(G3). Figure 2 reports the major trends that were observed for each pilot area. Questions
are respectively represented in circles from the center to the outer area, comparing ex-ante
and ex-post results. Details of the responses are provided in Tables A2-A4 (Appendix B).
G1 proposed specific activities that relate humans to the environment, but not necessarily
to floods. Consequently, the selection of ‘Agriculture’, ‘Urbanized areas’, ‘Deforestation’, or
‘Failure of urban infrastructure” was interpreted as a progress toward a strengthened flood
knowledge, and thus, an advancement in the development of geoethics at a local level. On
the other hand, G2 focused on the role of the management of local environment. In this
sense, the recognition of the need to rethink the current critical paradigm was considered
a signal of the awakened contemplation of landscape planning and management ethics.
Lastly, G3 concerned the probable trend in frequency of flood events, thus tracking and
evidencing the eventual consolidation of a shared knowledge base between scientists and
populations.

The results suggest that PRIMES activities raised awareness of the predisposing
conditions to flood (G1). As a matter of fact, all pilot areas show a consolidation in
understanding the potential root causes of such a hazard. In particular, the role of urban
infrastructural failures gains the widest agreement, followed by the effects of deforestation.
Conversely, respondents apparently fail to retain the relevance of agricultural activities
and, partially, of urban settlements. Nevertheless, the only exception to the general positive
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trend is represented by the municipality of Mordano, where respondents were not directly
involved in the proposed exercises.

Flood literacy

TS PR
G1 What elements can cause Hlood events? 3
G2 Landscape conservation requires a change in the development model 2
M
PI
G3  Theprobability that flood events will become more frequent is 1
.
SBT Lv
[ ] Improvement
l:l Deterioration
- No major changes
MO
SE
RA SAS

Figure 2. Representation of the effect of the LIFE PRIME project activities in shaping flood literacy in
the ten pilot areas (PR = Poggio Renatico; IM = Imola; LU = Lugo; MO = Mordano; SAS = Sant’Agata
sul Santerno; RA = Ravenna; SE = Senigallia; SBT = San Benedetto del Tronto; PI = Pineto; TS = Torino
di Sangro). Each question is represented as a circle numbered from G1 to G3 and colors represent the
increase (green), decrease (pink), or absence of a change (blue) in flood literacy between the ex-ante
and ex-post phases.

Regarding the issue related to a novel approach for landscape planning (G2), the
picture becomes more scattered, highlighting the significant discordance. More than half
of the respondents from all pilot areas were not able to grasp the relevance of landscape
management. Nonetheless, where the awareness increased, it did so considerably; for
example, see the results for the municipalities of Mordano, Sant’Agata sul Santerno, and
Poggio Renatico. These same pilot areas, with the addition of Senigallia (Marche), also
reported positive responses in terms of expected flood future trends (G3). Unfortunately,
failure to acknowledge the increasing threat of floods was analogously high in Imola, Lugo,
Ravenna, Pineto, and Torino di Sangro. Responses appear to be positively associated to
the implementation of PRIMES simulations, although such activities might have not been
effective in all pilot areas (see the case of Pineto). The results of questions G2 and G3
suggest that, when effective, future-oriented activities might support the development of a
long-term outlook on flood risks.

The flood-emergency simulation performed with LIFE PRIMES activities in the pi-
lot areas of Imola, Sant’Agata sul Santerno, Senigallia, San Benedetto del Tronto, and
Pineto, extended residents’ involvement. It is relevant to observe that these events in-
creased knowledge and awareness of flood risks. Additionally, such instructive effects
appear to have spread (in part) in the nearby municipalities, although this overspilling
was registered only in larger municipalities (e.g., Imola and Ravenna). The robustness
of social ties was inversely related to the dimension of the urban area, suggesting that
larger settlements rarefy communication effectiveness [33], thus also hampering knowl-
edge development. In Ravenna, for example, the “memory effect” may have followed a
time decay pattern [27,33]. Nonetheless, in some cases (e.g., Pineto), the efficacy of the
activities appears to be undermined by other external factors. Certainly, the literature
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G4  Aneffective information campaign on flood risk is the basis for prevention

G5  What are the most important means of communication
for public information on floods? PI

G6  Information about floods is easily accessible on

G7  Themostimportant indications on fooding are provided by

|:| Improvement
] Deterioration

D No major changes

reveals that numerous variables and pre-existing conditions might influence the dynamics
of knowledge building. For example, the physical properties of the considered extreme
event appear significant, especially depending on whether or not such properties urge
a personal involvement [34]. Furthermore, numerous studies refer the fundamental role
of past experiences in consolidating personal awareness and capacities related to risk
management [35-37]. It is generally acknowledged that events that promote thorough
involvement of local communities convey significant positive changes in the approach
towards risk management, strengthening local resilience in terms of both adapting and
coping capacities. In conclusion, the flood simulation activities promoted within the LIFE
PRIMES project may well consolidate flood literacy (one of the major pillars of geoethics) by
raising individual and collective consciousness as well as strengthening mutual exchanges
between experts and local populations [38,39].

3.2. Geoethics and Effective Communication

The concept of geoethics is directly associated also with the challenge of risk commu-
nication [8]. Indeed, effective communication is the result of cooperation among scientists,
politicians, and citizens to transfer knowledge that can be used to reduce flood risk [40].
For this reason, four questions (Table 2) were inserted in the questionnaire to understand if
the survey participants feel the need to gather information about flood risk (G4), if they
know where to find reliable information (G5), if they have access to it (G6), and if they
trust the institutions responsible to provide such information (G7). The responses collected
in the ex-ante and the ex-post phases were marked as improvement when the answers
revealed increased interest in receiving information, increased acknowledgement and trust
in information coming from scientific and government institutions, and a decreased re-
liance on information coming from unverified or generic sources. Figure 3 summarizes the
outcomes observed for each pilot area, whereas Tables A5-A8 (Appendix B) provide the
details of the responses.

Effective communication

TS PR

LU
SBT

SAS

Figure 3. Representation of the effect of the LIFE PRIME project activities in shaping the effectiveness
of communications in the ten pilot areas (PR = Poggio Renatico; IM = Imola; LU = Lugo; MO = Mor-
dano; SAS = Sant’Agata sul Santerno; RA = Ravenna; SE = Senigallia; SBT = San Benedetto del Tronto;
PI = Pineto; TS = Torino di Sangro). Each question is represented as a circle numbered from G4 to
G7 and colors represent increase (green), decrease (pink), or absence of a change (blue) between the
ex-ante and ex-post phases.
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Most of the respondents demonstrated an increased perception of the importance of
flood risk information (G4). This situation is common across the majority of the surveyed
municipalities, supporting the idea that sharing factual information could persuade the
population to take self-protection measures and to deepen the understanding of flood
risks [41]. Only the results from the municipality of San Benedetto del Tronto revealed
some deterioration, yet the percentages of respondents that agree or strongly agree on the
importance of risk information are still predominant. The differences found in the answers
between the ex-post and the ex-ante phases in this municipality could be explained through
intrinsic differences in the survey participants, which in the ex-ante survey incidentally
shifted in towards middle aged and less educated individuals [30]. On the other hand, the
essentially unchanged responses in Lugo and Mordano could be explained with the fewer
activities of project PRIMES implemented here.

The answers to the question about the most important means of communication for
flood information (G5) show that most of the respondents improved their interest towards
institutional channels of communication. The ‘Civil Protection” website and ‘Municipal
websites” increased their percentage of preferences in almost all studied areas. Fewer
respondents opted for seeking information in ‘Search engine’ and even less preferences were
given to ‘Social Networks” and “Word of mouth’. Overall, it can be said that the activities of
LIFE PRIMES increased the respondents’ interest in the channels of communication used by
the institutions responsible of risk management. These results endorse the importance of
participatory processes to put citizens and institution in contact and, consequently, increase
mutual trust [41].

A not so clear improvement was obtained with the question concerning access to flood
information (G6) (Figure 3). Exactly half of the municipalities, three in Emilia-Romagna
(Imola, Lugo, Ravenna), one in Marche (Senigallia), and one in Abruzzo (Torino di Sangro),
showed a prevalent deterioration between ex-ante and ex-post survey. In general terms,
the project activities seem not to have increased citizens’ confidence in accessing scientific
journals to find reliable information about flood risk; these journals often are too costly
and difficult to understand. Conversely, responses to question G5 (important means of
communications) and G7 (source of important information) showed that LIFE PRIMES
activities appeared to have increased citizen’s trust toward civil protection institutions.
This is important because to face complex and unknown situations, people tend to listen
to those individual claiming past experience [42]. Yet, the indications coming from these
“experienced” people are not always dependable, because they might be biased by the
specific experience and personal beliefs. Here, too, the activities caried out by LIFE PRIMES
contributed fostering another principle of geoethics, the one urging a renewed relationship
between science, institution, and society [39], to increase effective and trustworthy exchange
of knowledge between citizens and their instructions [38,41].

3.3. Geoethics and Personal Responsibility

The last two questions analyzed for this study aim at understanding the role of citizens’
behavior in reducing or accentuating floods (Q8), and their willingness to move to reduce
the exposure to floods (G9). These two questions portray the perception of “personal
responsibility” in flood disasters. Question G8 required survey participants to express their
agreement or disagreement with the claim that personal behavior can influence floods.
In this case, the responses collected in the ex-ante and the ex-post phases were marked
as improvement in case of increased acknowledgment that personal actions can increase
floods, while deterioration meant not recognizing the link between human actions and
floods. Question G9 required respondents to express their willingness of changing house
to reduce risk. For this question, improvement meant that people were willing to change
residency to reduce exposure. Figure 4 displays the outcomes observed for each pilot area,
while Tables A9 and A10 (Appendix B) provide the details of the responses.
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Personal responsibility

TS

G8  Gtzens' behavior can reduce or accentuate floods

G9 Tam willing to change the place where Ilive in order to reduce
the exposure to the floods

l:l Improvement
|:| Deterioration SBT

[ Nomajor changes
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Figure 4. Representation of the effect of the LIFE PRIME project activities in shaping personal
responsibility towards nature in the ten pilot areas (PR = Poggio Renatico; IM = Imola; LU = Lugo;
MO = Mordano; SAS=Sant’Agata sul Santerno; RA = Ravenna; SE = Senigallia; SBT=San Benedetto
del Tronto; PI = Pineto; TS = Torino di Sangro). Each question is represented as a circle numbered
from G8 to G9 and colors represent the increase (green), decrease (pink), and absence of a change
(blue) in personal responsibility between the two phases.

The results in Poggio Renatico, Sant’Agata sul Santerno, and Pineto revealed that
citizens’ behavior was perceived as influencing the incidence of floods, yet respondents
were not willing to relocate to reduce the exposure. In San Benedetto del Tronto, a slight
openness was registered toward the relocation option. Overall, in these pilot areas, citizens
seem to understand that their relationship with nature can influence flood risk. This
finding, coupled with the ones about increased understanding of the possible causes of
floods (see question G1 and G2), suggests an overall openness toward novel solutions.
Hence, propositions alternative to changing residency (which was not accepted), such as for
example nature-based solutions [43,44], could possibly be accepted by these communities.

Conversely, respondents from Imola did not acknowledge the importance of personal
behavior in flood incidence, though they would appear to be willing to move. This finding
suggests a fatalistic approach, where the responsibility is placed outside oneself. Moreover,
the willingness to relocate, thus acting in first person, might have been elicited by the direct
experience of previous flood events.

The cases of Lugo and Mordano appear (positively) extreme, as respondents claim
their willingness to personally enact risk mitigation measures. Here, the LIFE PRIMES
project seemingly exerted the most significant results, although the considered activities
were not always directed to the local area. It should be noted that these communities
are directly exposed to significant flood hazard, which could contribute to explain such a
positive outcome.

Results from Ravenna and Senigallia delivered an entirely opposite picture. Respon-
dents did not recognize neither their role nor the need to proactively take action to reduce
flood risk. Indeed, as mentioned, in Ravenna no exercises were proposed, thus possibly
limiting the positive effects of the overall LIFE PRIMES activities. On the other hand, in
Senigallia, the strengthened trust in official means of information (G5) might have led to a
transfer of responsibility to other actors, e.g., local authorities.
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Finally, in Torino di Sangro, no relevant changes were observed between the ex-ante
and ex-post phases. This might suggest the need of further endeavors to engage local
communities in flood risk reduction activities.

These results suggest encouraging positive effects of the LIFE PRIMES project in
increasing awareness that personal choices have consequences on flood dynamics [8,19].
Unfortunately, an equally positive outcome did not emerge when confronting the respon-
dents with the possibility to undertake a crucial change such as moving to a safer location.
In this context, it appears reasonable to assume that other variables came into play, ham-
pering the potential resonance of the project activities. In this sense, the role of place
attachment might be very important and could help explain these results, despite the lack
of a broad consensus on the effects of such factor on risk perception [45,46]. Some authors
argue that a high attachment to the area where one live results in a lower perception of
risk [47]. In contrast, others suggest a completely opposite relation, where a solid place
attachment reinforces the awareness of the risk affecting the area [48]. The literature sug-
gests that a strong place attachment might be associated with a reluctancy to engage in
highly demanding adapting activities, such as, for example, preventive relocation [48].
Even though respondents would appear aware and willing to endorse flood risk reduc-
tion measures, place attachment might induce a protective attitude toward place identity,
denying the threat posed by existing hazards [49,50]. Consequently, transformative actions
might gain a stronger local advocacy if they maintained the peculiar identity of places,
and related social bonding [51]. This might explain the responses collected in Poggio
Renatico, Sant’Agata sul Santerno, and Pineto. These small communities have reasonably
strong social ties [27], which might act as a resistive factor against changes of any kind. In
conclusion, even if the LIFE PRIMES project seemingly attained promising results in terms
of shaping personal responsibility towards nature, thus enhancing the geoethical value
of collective resilience [31], it appears that some further efforts might be necessary in this
specific aspect.

4. Conclusions

Using the framework of geoethics, this study highlighted the effects of the European
LIFE PRIMES project in fostering a more sustainable human—environment interaction. The
project, carried out in the three Italian Regions of Emilia-Romagna, Marche, and Abruzzo,
between October 2017 and May 2018, aimed at increasing local communities” awareness
and adapting the capacity to floods. Four types of activities had been carried out: civic
adaptation plans, workshops, flood emergency simulations, and a theatrical play. To
assess the effects of the project activities related to the social values of geoethics, a face-
to-face questionnaire was distributed to the population residing in the 10 studied areas,
prior to (ex-ante phase) and after (ex-post phase) the project activities [31]. The results
suggest a weak willingness of the respondents to rekindle their relationship with nature
(e.g., sustainable landscape planning or conjectures about climate future trends and flood
events), thus highlighting the need for activities able to stimulate a more intimate rethinking
of human responsibility toward the Earth’s ecosystem [6,11]. The collected data appear to
be positively associated to the implementation of simulation (hands-on exercises), which
appear to trigger a long-term environmental perspective connected to flood risks. Moreover,
participants to the study appear to have improved their appreciation of flood informational
campaigns. Awareness of the available and reliable source of information about floods, and
increased trust on those institutions charged with flood emergency communication, could
lead to a conscious exchange of information among the various stakeholders. Effective
communication is a pillar of community resilience [40,41,50,52]. Concerns emerged about
the accessibility of scientific information about flood risk; respondents acknowledged the
importance of scientific journals as source of such information, yet access to such sources
and comprehension of the scientific discourse is not always available to the general public.
As strongly advocated by geoethics, more work is needed to strengthen the relationship
between science, politics, and citizens.
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The study also highlighted the importance of personal choices in dealing with flood
risk, thus supporting another dimension of geoethics: shaping risk awareness [14]. How-
ever, results suggest that a greater risk awareness did not increase the willingness to
undertake crucial lifestyle changes, such as, for example, moving to a flood-safer location.
In this context, it appears reasonable to assume that variables such as place attachment
(geographical inertia) might play a strong role in determining individual behavior (in spite
of the fact that such an influence is still debated in the literature [47,48]). Notably, among
the studied communities, those of smaller dimensions seemed to accentuate geographical
inertia [53]. Most likely, the strong social ties present in these small communities [27] resist
substantial changes that could loosen up such a safety net. In this cases, a more integrated
and comprehensive approach that goes beyond a simple informative campaign targeting
individual citizens, but rather fosters participatory processes at the community level, might
attain more significant results.

Overall, this study supports the hypothesis that the principles of geoethics underpin-
ning flood risk reduction, such as, for example, those carried out with the EU project LIFE
PRIMES, can sensibly improve the effectiveness of communication, increase the knowledge
of flood phenomena, and, to a lesser extent, increase the sense of responsibility towards
nature and its resources. In other words, LIFE PRIMES appeared to have pushed forward
the cardinal principles of geoethics, showing that more effort is needed to engage local
communities to the themes of environmental protection and sustainability. Investments are
also needed to ease citizens’ access to reliable scientific information, and to support those
activities capable to arouse emotions and nurture a sense of belonging toward nature (such
as, for example, the theatrical play “La margherita di Adele 2.0”).
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Appendix A

Table A1l. Demographic information (age, gender, and education in percentages) about the participants in the ex-ante (EA) and ex-post (EP) phases with the
difference between the two phases (A).

Age (Years) Gender Education
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EA 4.00 56.00 32.00 8.00 100.00 56.00 44.00 0.00 100.00 0.00 12.00 68.00 20.00 0.00 0.00 100.00
PR EP 20.00 33.30 46.70 0.00 100.00 33.30 66.70 0.00 100.00 33.30 20.00 33.30 13.30 0.00 0.00 99.90
A 16.00  —22.70 14.70 —22.70 22.70 33.30 8.00 —34.70 —6.70 0.00
EA 5.90 51.50 39.60 3.00 100.00 62.40 37.60 0.00 100.00 1.00 10.90 50.50 34.70 1.00 2.00 100.10
M EP 26.40 52.80 14.20 6.60 100.00 46.20 53.80 0.00 100.00 1.90 19.80 60.40 13.20 3.80 0.90 100.00
A 20.50 1.30 —25.40 —16.20 16.20 0.90 8.90 9.90 —21.50 2.80
EA 12.50 46.30 36.30 5.00 100.10 62.40 37.60 0.00 100.00 6.30 16.30 61.30 15.00 0.00 1.30 100.20
LU EP 26.80 45.10 23.20 4.90 100.00 52.40 47.60 0.00 100.00 2.40 22.00 52.40 18.30 3.70 1.20 100.00
A 14.30 -1.20 -13.10 —10.00 10.00 —3.90 5.70 —8.90 3.30 3.70
EA 30.40 26.10 30.40 13.00 99.90 30.40 69.60 0.00 100.00 4.30 17.40 60.90 13.00 0.00 4.30 99.90
MO EP 21.70 47.80 30.40 0.00 99.90 56.50 43.50 0.00 100.00 18.70 34.80 39.10 17.40 0.00 0.00 110.00
A —8.70 21.70 0.00 26.10 —26.10 14.40 17.40 —21.80 4.40 0.00
EA 58.30 25.00 16.70 0.00 100.00 58.30 41.70 0.00 100.00 0.00 16.70 50.00 33.30 0.00 0.00 100.00
SAS EP 18.20 45.50 36.40 0.00 100.10 54.50 45.50 0.00 100.00 9.10 9.10 45.50 18.20 18.20 0.00 100.10
A —40.10  20.50 19.70 —3.80 3.80 9.10 —7.60 —450  —-15.10 18.20
EA 18.80 43.80 37.50 0.00 100.10 37.50 62.50 0.00 100.00 0.00 18.80 43.80 37.50 0.00 0.00 100.10
RA EP 18.20 27.30 45.40 9.10 100.00 36.40 54.40 9.20 100.00 9.10 45.50 27.30 9.10 0.00 9.10 100.10
A —-0.60 —16.50 7.90 -1.10 —8.10 9.10 26.70 —-16.50 —28.40 0.00
EA 14.70 38.20 38.20 8.90 100.00 39.70 60.30 0.00 100.00 2.90 35.30 45.60 14.70 1.50 0.00 100.00
SE EP 12.90 57.10 14.30 15.70 100.00 64.30 32.90 2.90 100.10 0.00 8.60 44.30 30.00 7.10 10.00 100.00

A —1.80 18.90 —23.90 24.60 —27.40 —2.90 —26.70 —1.30 15.30 5.60
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Table Al. Cont.

Age (Years) Gender Education
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EA 5.60 33.30 38.90 22.20 100.00 66.70 33.30 0.00 100.00 0.00 27.80 44.40 27.80 0.00 0.00 100.00
SBT EP 11.10 50.00 38.90 0.00 100.00 66.70 33.30 0.00 100.00 11.10 27.80 33.30 22.20 5.60 0.00 100.00
A 5.50 16.70 0.00 0.00 0.00 11.10 0.00 —11.10 —5.60 5.60
EA 18.20 50.00 27.30 4.50 100.00 13.60 81.80 4.50 99.90 0.00 22.70 54.50 13.60 9.10 0.00 99.90
PI EP 13.60 50.00 31.80 4.50 99.90 18.20 81.80 0.00 100.00 0.00 27.30 45.50 22.70 4.50 0.00 100.00
A —4.60 0.00 4.50 4.60 0.00 0.00 4.60 —9.00 9.10 —4.60
EA 46.20 23.10 30.80 0.00 100.10 61.50 38.50 0.00 100.00 0.00 7.70 53.80 38.50 0.00 0.00 100.00
TS EP 33.30 25.00 41.70 0.00 100.00 25.00 75.00 0.00 100.00 0.00 25.00 41.70 16.70 16.70 0.00 100.10
A —12.90 1.90 10.90 —36.50 36.50 0.00 17.30 —12.10 —21.80 16.70
Appendix B
Table A2. Answers to the question G1 in percentages per each pilot area, in the ex-ante (EA) and in the ex-post (EP) phases, and their variation (A).
G1: What Elements Can Cause Flood Events?
Pilot Area Analysis . Excessive Excessive Failure of
Phase . Urbanized .
Agriculture Industry Deforestation Resource Waste Transports Urban Other
Area . .
Consumption Production Infrastructure
EA 8.00 11.10 16.40 17.80 16.00 8.20 2.50 16.60 3.50
M EP 3.40 3.40 8.90 27.60 14.30 6.90 2.00 31.00 2.50
A —4.60 -7.70 —7.50 9.80 -1.70 —1.30 —0.50 14.40 —1.00
EA 7.40 7.40 15.20 18.80 14.90 7.40 2.80 22.70 3.20
LU EP 1.20 5.00 11.20 29.20 15.50 6.80 3.10 26.10 1.90
A —6.20 —2.40 —4.00 10.40 0.60 —0.60 0.30 3.40 —1.30
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Table A2. Cont.

G1: What Elements Can Cause Flood Events?

Pilot Area Analysis Urbanized Excessive Excessive Failure of
Phase Agriculture Industry Area Deforestation Resource Waste Transports Urban Other
Consumption Production Infrastructure

EA 10.10 13.80 11.90 16.50 13.80 8.30 5.50 18.30 1.80

MO EP 0.00 2.20 10.90 30.40 8.70 4.30 0.00 39.10 4.30
A —10.10 —13.80 —11.90 —16.50 —13.80 —8.30 —5.50 —18.30 —1.80

EA 1.90 11.10 13.00 18.50 13.00 11.10 7.40 22.20 1.90

SAS EP 5.70 5.70 14.30 20.00 17.10 5.70 2.90 25.70 2.90

A 3.80 —5.40 1.30 1.50 4.10 —5.40 —4.50 3.50 1.00

EA 6.20 7.70 12.30 23.10 23.10 6.20 3.10 18.50 0.00

RA EP 4.80 4.80 9.50 19.00 9.50 4.80 0.00 47.60 0.00

A —1.40 —2.90 —2.80 —4.10 —13.60 —1.40 —3.10 29.10 0.00

EA 3.80 10.60 16.30 17.30 17.30 8.70 3.80 22.10 0.00

PR EP 3.70 0.00 14.80 22.20 11.10 3.70 0.00 40.70 3.70

A —0.10 —10.60 —1.50 4.90 —6.20 —5.00 —3.80 18.60 3.70

EA 9.30 6.00 13.00 16.70 14.40 7.40 2.80 25.50 5.10

SE EP 4.50 4.50 12.90 22.00 6.80 3.80 1.50 38.60 5.30

A —4.80 —1.50 —0.10 5.30 —7.60 —3.60 —1.30 13.10 0.20

EA 9.90 9.90 9.90 19.70 15.50 8.50 1.40 22.50 2.80

SBT EP 0.00 5.30 10.50 15.80 10.50 10.50 0.00 42.10 5.30

A -9.90 —4.60 0.60 —3.90 —5.00 2.00 —1.40 19.60 2.50

EA 14.30 9.50 19.00 11.10 9.50 3.20 1.60 28.60 3.20

PI EP 6.10 3.00 15.20 15.20 6.10 0.00 0.00 48.50 6.10

A —8.20 —6.50 —3.80 4.10 —3.40 —3.20 —1.60 19.90 2.90

EA 3.80 9.40 13.20 22.60 15.10 13.20 7.50 15.10 0.00

TS EP 0.00 9.10 22.70 22.70 0.00 4.50 0.00 36.40 4.50

A —3.80 —0.30 9.50 0.10 —15.10 —8.70 —7.50 21.30 4.50
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Table A3. Answers to the question G2 in percentages per each pilot area, in the ex-ante (EA) and in the ex-post (EP) phases, and their variation (A).

G2: Landscape Conservation Requires a Change in the Development Model

Pilot Area Analysis Phase
Very Low Low Medium High Very High No Answer

EA 1.00 10.10 30.30 38.40 20.20 0.00

M EP 3.80 20.80 47.20 24.50 2.80 0.90
A 2.80 10.70 16.90 —13.90 —17.40

EA 1.30 13.80 31.30 32.50 21.30 0.00

LU EP 0.00 29.30 42.70 22.00 6.10 0.00
A —1.30 15.50 11.40 —10.50 —15.20

EA 8.70 34.80 39.10 17.40 0.00 0.00

MO EP 0.00 26.10 30.40 39.10 4.30 0.00

A —8.70 —8.70 —8.70 21.70 4.30
EA 8.30 0.00 41.70 41.70 8.30 0.00
SAS EP 0.00 9.10 18.20 63.60 9.10 0.00
A —8.30 9.10 —23.50 21.90 0.80

EA 0.00 6.30 6.30 43.80 43.80 0.00

RA EP 9.10 27.30 9.10 45.50 9.10 0.00
A 9.10 21.00 2.80 1.70 —34.70

EA 0.00 8.00 44.00 40.00 8.00 0.00

PR EP 0.00 6.70 26.70 60.00 6.70 0.00
A 0.00 —-1.30 —17.30 20.00 —1.30

EA 0.00 4.80 27.00 46.00 22.20 0.00

SE EP 7.10 2.90 14.30 52.90 20.00 2.90
A 7.10 —-1.90 —12.70 6.90 —2.20

EA 5.60 5.60 16.70 38.90 33.30 0.00

SBT EP 0.00 11.10 22.20 61.10 5.60 0.00
A —5.60 5.50 5.50 22.20 —27.70

EA 0.00 0.00 9.10 40.90 45.50 4.50

PI EP 0.00 13.60 18.20 36.40 27.30 4.50
A 0.00 13.60 9.10 —4.50 —18.20

EA 0.00 7.70 0.00 53.80 38.50 0.00

TS EP 8.30 8.30 41.70 41.70 0.00 0.00

A 8.30 0.60 41.70 -12.10 —38.50
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Table A4. Answers to the question G3 in percentages per each pilot area, in the ex-ante (EA) and in the ex-post (EP) phases, and their variation (A).

G3: The Probability That Flood Events Will Become More Frequent Is

Pilot Area Analysis Phase
Very Low Low Medium High Very High No Answer

EA 1.00 10.10 30.30 38.40 20.20 0.00

M EP 3.80 20.80 47.20 24.50 2.80 0.90
A 2.80 10.70 16.90 —13.90 —17.40

EA 1.30 13.80 31.30 32.50 21.30 0.00

LU EP 0.00 29.30 42.70 22.00 6.10 0.00
A —1.30 15.50 11.40 —10.50 —15.20

EA 8.70 34.80 39.10 17.40 0.00 0.00

MO EP 0.00 26.10 30.40 39.10 4.30 0.00

A —8.70 —8.70 —8.70 21.70 4.30
EA 8.30 0.00 41.70 41.70 8.30 0.00
SAS EP 0.00 9.10 18.20 63.60 9.10 0.00
A —8.30 9.10 —23.50 21.90 0.80

EA 0.00 6.30 6.30 43.80 43.80 0.00

RA EP 9.10 27.30 9.10 45.50 9.10 0.00
A 9.10 21.00 2.80 1.70 —34.70

EA 0.00 8.00 44.00 40.00 8.00 0.00

PR EP 0.00 6.70 26.70 60.00 6.70 0.00
A 0.00 —1.30 —17.30 20.00 —1.30

EA 0.00 4.80 27.00 46.00 22.20 0.00

SE EP 7.10 2.90 14.30 52.90 20.00 2.90
A 7.10 —1.90 —12.70 6.90 —2.20

EA 5.60 5.60 16.70 38.90 33.30 0.00

SBT EP 0.00 11.10 22.20 61.10 5.60 0.00
A —-5.60 5.50 5.50 22.20 —27.70

EA 0.00 0.00 9.10 40.90 45.50 4.50

PI EP 0.00 13.60 18.20 36.40 27.30 4.50
A 0.00 13.60 9.10 —4.50 —18.20

EA 0.00 7.70 0.00 53.80 38.50 0.00

TS EP 8.30 8.30 41.70 41.70 0.00 0.00

A 8.30 0.60 41.70 -12.10 —38.50
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Table A5. Answers to the question G4 in percentages per each pilot area, in the ex-ante (EA) and in the ex-post (EP) phases, and their variation (A).

G4: An Effective Information Campaign on Flood Risk Is the Basis for Prevention

Pilot Area Analysis Phase
Strongly Disagree Disagree Uncertain Agree Strongly Agree No Answer
EA 0.00 2.00 8.90 40.60 47.50 1.00
M EP 0.00 0.90 3.80 52.80 41.50 0.90
A 0.00 —1.10 —5.10 12.20 —6.00
EA 1.30 2.50 8.80 48.80 38.80 0.00
LU EP 1.20 1.20 9.80 40.20 47.60 0.00
A —0.10 —1.30 1.00 —8.60 8.80
EA 0.00 8.70 4.30 60.90 26.10 0.00
MO EP 0.00 0.00 8.70 39.10 52.20 0.00
A 0.00 —8.70 4.40 —21.80 26.10
EA 0.00 16.70 0.00 33.30 50.00 0.00
SAS EP 0.00 9.10 0.00 27.30 63.60 0.00
A 0.00 —7.60 0.00 —6.00 13.60
EA 0.00 0.00 0.00 37.50 56.30 6.30
RA EP 0.00 0.00 0.00 0.00 54.50 45.50
A 0.00 0.00 0.00 —37.50 —1.80
EA 32.00 56.00 12.00 0.00 0.00 0.00
PR EP 0.00 0.00 20.00 46.70 33.30 0.00
A —32.00 —56.00 8.00 46.70 33.30
EA 0.00 7.40 17.60 48.50 26.50 0.00
SE EP 0.00 4.30 12.90 38.60 42.90 1.40
A 0.00 —3.10 —4.70 —9.90 16.40
EA 0.00 5.60 0.00 22.20 72.20 0.00
SBT EP 0.00 11.10 5.60 33.30 50.00 0.00
A 0.00 5.50 5.60 11.10 —22.20
EA 4.50 13.60 9.10 36.40 31.80 4.50
PI EP 0.00 0.00 4.50 27.30 68.20 0.00
A —4.50 —13.60 —4.60 -9.10 36.40
EA 0.00 0.00 7.70 30.80 61.50 0.00
TS EP 0.00 0.00 0.00 50.00 50.00 0.00

A 0.00 0.00 -7.70 19.20 —11.50
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Table A6. Answers to the question G5 in percentages per each pilot area, in the ex-ante (EA) and in the ex-post (EP) phases, and their variation (A).

G5: What Are the Most Important Means of Communication for Public Information on Floods?

= - = = @ a Y 0
Pilot ~ Analysis 5.2 ¢ _Sz s@ |2 SE 22  of s 828 # 3z -f  3g » .
Area Phase g2 L2 59 @ 5 ] RN =R 58 = TES g 5 2 g9 T E - <
£3 oS 588 38 z 3® 2z 5® & g3= K ES 32 < 3 S
5= == £ ofs & z @28 a S 2 z
z
EA 6.97 6.07 7.77 6.23 10.54 6.23 8.04 5.69 9.37 8.41 6.60 3.99 9.10 426 027 048
M EP 12.60 5.40 1330 510  20.10 7.10 8.20 3.70 6.50 1.00 3.40 0.30 8.20 3.40 000  1.70
A 563  —067 553  —113 956 0.87 016  —-199  —287 741  —320 369 —090 —086  —027 122
EA 6.76 5.53 6.39 6.01 11.71 6.87 5.75 335 9.10 7.66 7.56 5.53 8.94 7.45 048 037
LU EP 11.40 3.60 13.60 680  24.50 8.20 8.20 2.70 5.90 0.90 2.30 0.90 8.20 1.80 050 050
A 464  —-193 721 0.79 12.79 1.33 245 065 -320 676  —526 —463 —074 —565 002 0.3
EA 7.18 479 8.14 5.75 11.12 6.17 6.81 5.59 8.04 7.66 6.71 479 8.67 6.81 096 048
MO EP 16.10 9.70 1290 480 19.40 6.50 0.00 0.00 3.20 0.00 4.80 1.60 6.50 9.70 0.00 480
A 8.92 491 476  —095 828 033  —681  —559  —48%  —766 —191  —-319  -217 289  —096 432
EA 5.48 6.12 6.81 6.12 8.99 7.34 7.34 5.75 9.85 11.60 8.20 341 7.34 6.55 000  0.00
SAS EP 14.00 7.00 1400 470 16.30 7.00 9.30 2.30 470 2.30 7.00 2.30 7.00 0.00 000 230
A 8.52 0.88 719  —142 731  -034 196  -345 —515 —930 -120 —111  —034 —655 000 230
EA 7.61 7.03 8.20 7.03 9.42 6.87 431 255 7.72 8.20 5.27 5.85 1203 10.32 000  0.00
RA EP 12.80 2.60 1030 510  20.50 7.70 7.70 0.00 2.60 0.00 5.10 0.00 1540 1030 0.00 0.0
A 519  —443 210  —-193 1108 0.83 339  -255 512 —820 —017 58 337  —002 000  0.00
EA 6.28 5.38 6.92 6.28 11.02 7.50 4.04 3.46 7.50 10.11 7.56 410 1043 926 032 0.00
PR EP 18.20 6.80 2050 450 13.60 9.10 450 0.00 450 0.00 2.30 0.00 2.30 13.60 0.00  0.00
A 11.92 142 1358  —178 258 1.60 046  -346  -300 —1011 -526 410 —813 434  —032  0.00
EA 8.94 6.07 8.94 591 10.80 7.72 6.4 7.18 591 6.07 6.44 490 9.26 591 032 0.00
SE EP 2490 460 1470 460 1070 4.60 5.10 2.50 2.00 2.00 6.60 0.00 1170 5.60 0.00 050
A 1596  —147 576  —131  —010 -312 134 —468 —391 —407 016  —490 244  —031 —032 050
EA 5.85 479 6.92 7.98 10.64 7.82 5.69 495 7.82 10.11 745 3.19 9.95 6.39 053 053
SBT EP 8.90 440 15.60 000  20.00 2.20 2.20 4.40 8.90 440 11.10 0.00 6.70 11.10 0.00  0.00
A 305  —039 868  -798 936  -562 -349  —055 108  -571 365  -319 -325 471  —053 —053
EA 8.36 5.11 6.39 7.72 1150 7.29 2.08 1.06 7.29 511 7.08 5.11 1357 1043 000  0.00
PI EP 2170 1170 1670 6.70 10.00 6.70 5.00 1.70 1.70 0.00 0.00 1.70 1330 330 0.00 0.0
A 1334 659 1031  -1.02 —150 —059 292 064  —-559 511 708 —341 —027 —713 000 0.0
EA 7.61 6.23 8.30 6.92 1107 10.06 5.00 5.00 9.05 553 4.84 4.84 8.04 5.00 069  0.69
TS EP 6.90 6.90 1030 1030  20.70 3.40 6.90 0.00 0.00 3.40 0.00 6.90 17.20 6.90 0.00 0.0
A —071 067 2.00 3.38 963  —666 190  —500 —9.05 -213  —484& 206 9.16 190 —069  —0.69
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Table A7. Answers to the question G6 in percentages per each pilot area, in the ex-ante (EA) and in the ex-post (EP) phases, and their variation (A).

G6: Information about Floods Is Easily Accessible on:

. Analysis . . . . . . . . . . . ge
Pilot Area Municipality Regional Civil Protection Search Television Scientific
Phase Website Website Website Engine Programs Journals Books Other Nowhere
EA 18.20 15.50 21.20 15.80 12.20 9.00 4.90 1.90 1.40
M EP 17.80 9.60 31.90 19.30 5.90 2.20 1.50 7.40 4.40
A —0.40 —5.90 10.70 3.50 —6.30 —6.80 —3.40 5.50 3.00
EA 15.70 12.70 18.80 17.50 16.20 9.60 6.10 3.10 0.40
LU EP 17.20 10.30 25.00 22.40 8.60 1.70 0.90 7.80 6.00
A 1.50 —2.40 6.20 490 —7.60 —7.90 —5.20 4.70 5.60
EA 12.10 12.10 20.70 24.10 17.20 5.20 1.70 1.70 5.20
MO EP 19.50 17.10 29.30 12.20 7.30 2.40 9.80 240 0.00
A 7.40 5.00 8.60 —11.90 —9.90 —2.80 8.10 0.70 —-5.20
EA 6.60 11.50 18.00 16.40 13.10 16.40 16.40 1.60 0.00
SAS EP 29.60 14.80 25.90 14.80 11.10 0.00 3.70 0.00 0.00
A 23.00 3.30 7.90 —1.60 —2.00 —16.40 —12.70 —1.60 0.00
EA 15.40 13.50 25.00 23.10 5.80 7.70 9.60 0.00 0.00
RA EP 28.60 7.10 14.30 28.60 14.30 0.00 0.00 0.00 7.10
A 13.20 —6.40 —10.70 5.50 8.50 —7.70 —9.60 0.00 7.10
EA 14.80 14.80 16.00 13.60 11.10 9.90 12.30 7.40 —
PR EP 27.30 9.10 22.70 13.60 9.10 4.50 4.50 0.00 9.10
A 12.50 —5.70 6.70 0.00 —2.00 —5.40 —7.80 —7.40 9.10
EA 21.30 18.80 24.20 12.60 11.10 6.30 3.90 0.50 1.40
SE EP 35.20 3.40 25.00 20.50 3.40 1.10 1.10 340 6.80
A 13.90 —15.40 0.80 7.90 —7.70 —-5.20 —2.80 2.90 5.40
EA 16.90 9.20 20.00 20.00 15.40 12.30 4.60 1.50 0.00
SBT EP 33.30 18.50 14.80 14.80 3.70 3.70 0.00 3.70 7.40
A 16.40 9.30 —5.20 —5.20 —11.70 —8.60 —4.60 2.20 7.40
EA 23.20 8.90 17.90 16.10 17.90 7.10 5.40 3.60 0.00
PI EP 20.60 20.60 32.40 14.70 8.80 0.00 0.00 2.90 0.00
A —2.60 11.70 14.50 —1.40 -9.10 -7.10 —5.40 —0.70 0.00
EA 20.40 12.20 20.40 18.40 14.30 8.20 4.10 0.00 2.00
TS EP 10.00 5.00 5.00 40.00 15.00 10.00 5.00 5.00 5.00

A —10.40 —7.20 —15.40 21.60 0.70 1.80 0.90 5.00 3.00
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Table A8. Answers to the question G7 in percentages per each pilot area, in the ex-ante (EA) and in the ex-post (EP) phases, and their variation (A).

G7: The Most Important Indications on Flooding Are Provided by

. Analysis . . . . . . e .
Pilot Area Civil Protection . People with Previous . . . Scientific Public No
Phase Mayor Technician Family Experience Police Friends/Relatives Expert Figure Other Answer
EA 18.40 25.40 4.40 11.90 18.90 4.10 14.20 2.10 0.50 0.00
M EP 13.40 47.00 1.20 490 13.40 0.00 18.90 1.20 0.00 0.00
A —5.00 21.60 —3.20 —7.00 —5.50 —4.10 4.70 —0.90 —0.50
EA 12.70 23.70 7.30 14.30 20.00 4.70 15.00 1.70 0.70 0.00
LU EP 12.70 48.40 0.80 7.90 15.10 0.80 14.30 0.00 0.00 0.00
A 0.00 24.70 —6.50 —6.40 —4.90 —3.90 —0.70 —1.70 —0.70
EA 17.30 24.70 3.70 16.00 16.00 7.40 12.30 2.50 0.00 0.00
MO EP 25.00 40.90 0.00 4.50 13.60 0.00 13.60 0.00 2.30 0.00
A 7.70 16.20 —3.70 —11.50 —2.40 —7.40 1.30 —2.50 2.30
EA 15.10 22.60 7.50 13.20 20.80 1.90 18.90 0.00 0.00 0.00
SAS EP 39.10 34.80 0.00 4.30 8.70 0.00 13.00 0.00 0.00 0.00
A 24.00 12.20 —7.50 —8.90 —12.10 —1.90 —5.90 0.00 0.00
EA 18.90 28.30 3.80 15.10 20.80 0.00 13.20 0.00 0.00 0.00
RA EP 27.80 33.30 0.00 11.10 0.00 5.60 22.20 0.00 0.00 0.00
A 8.90 5.00 —3.80 —4.00 —20.80 5.60 9.00 0.00 0.00
EA 14.90 23.80 7.90 13.90 15.80 5.00 16.80 2.00 0.00 0.00
PR EP 25.90 37.00 0.00 14.80 7.40 0.00 14.80 0.00 0.00 0.00
A 11.00 13.20 —7.90 0.90 —8.40 —5.00 —2.00 —2.00 0.00
EA 21.40 26.20 7.00 14.40 13.10 3.10 12.70 2.20 0.00 0.00
SE EP 24.20 46.70 0.00 5.80 12.50 0.80 10.00 0.00 0.00 0.00
A 2.80 20.50 —7.00 —8.60 —0.60 —2.30 —2.70 —2.20 0.00
EA 15.90 21.70 8.70 11.60 15.90 1.40 21.70 1.40 1.40 0.30
SBT EP 15.20 39.40 0.00 15.20 15.20 0.00 15.20 0.00 0.00 0.00
A —0.70 17.70 —8.70 3.60 —0.70 —1.40 —6.50 —1.40 —1.40
EA 20.70 22.40 8.60 13.80 15.50 3.40 13.80 0.00 1.70 0.00
PI EP 31.30 46.90 0.00 9.40 6.30 3.10 3.10 0.00 0.00 0.00
A 10.60 24.50 —8.60 —4.40 -9.20 —0.30 —10.70 0.00 —1.70
EA 24.40 26.80 0.00 19.50 22.00 0.00 7.30 0.00 0.00 0.00
TS EP 19.00 38.10 0.00 4.80 19.00 4.80 9.50 0.00 4.80 0.00
A —5.40 11.30 0.00 —14.70 —3.00 4.80 2.20 0.00 4.80
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Table A9. Answers to the question G8 in percentages per each pilot area, in the ex-ante (EA) and in the ex-post (EP) phases, and their variation (A).

G8: Citizens’ Behavior Can Reduce or Accentuate Floods

Pilot Area Analysis Phase
Strongly Disagree Disagree Uncertain Agree Strongly Agree No Answer
EA 1.00 3.00 16.80 49.50 29.70 0.00
M EP 1.90 6.60 13.20 49.10 27.40 1.90
A 0.90 3.60 —3.60 —0.40 —2.30
EA 3.80 7.50 17.50 40.00 28.80 2.50
LU EP 1.20 2.40 14.60 46.30 34.10 1.20
A —2.60 —5.10 —2.90 6.30 5.30
EA 4.30 4.30 21.70 52.20 17.40 0.00
MO EP 0.00 0.00 8.70 43.50 47.80 0.00
A —4.30 —4.30 —13.00 —8.70 30.40
EA 0.00 0.00 33.30 50.00 16.70 0.00
SAS EP 0.00 0.00 9.10 45.50 45.50 0.00
A 0.00 0.00 —24.20 —4.50 28.80
EA 6.30 6.30 0.00 62.50 25.00 0.00
RA EP 18.20 0.00 18.20 45.50 18.20 0.00
A 11.90 —6.30 18.20 —17.00 —6.80
EA 0.00 8.00 36.00 40.00 16.00 0.00
PR EP 0.00 6.70 0.00 46.70 46.70 0.00
A 0.00 —1.30 —36.00 6.70 30.70
EA 5.90 1.50 26.50 42.60 17.60 5.90
SE EP 5.70 8.60 20.00 42.90 20.00 2.90
A —0.20 7.10 —6.50 0.30 2.40
EA 0.00 0.00 5.60 22.20 72.20 0.00
SBT EP 0.00 0.00 11.10 72.20 11.10 5.60
A 0.00 0.00 5.50 50.00 —61.10
EA 9.10 9.10 13.60 22.70 36.40 9.10
PI EP 0.00 0.00 9.10 40.90 45.50 4.50
A —-9.10 —-9.10 —4.50 18.20 9.10
EA 0.00 0.00 7.70 84.60 7.70 0.00
TS EP 0.00 0.00 8.30 66.70 25.00 0.00

A 0.00 0.00 0.60 -17.90 17.30
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Table A10. Answers to the question G9 in percentages per each pilot area, in the ex-ante (EA) and in the ex-post (EP) phases, and their variation (A).

G9: I Am Willing to Change the Place Where I Live in ORDER to Reduce the Exposure to the Floods

Pilot Area Analysis Phase
Strongly Disagree Disagree Uncertain Agree Strongly Agree No Answer
EA 16.80 36.60 22.80 16.80 5.00 2.00
M EP 17.90 27.40 29.20 18.90 1.90 4.70
A 1.10 —-9.20 6.40 2.10 —-3.10
EA 28.80 40.00 18.80 7.50 2.50 2.50
LU EP 30.50 24.40 18.30 13.40 11.00 2.40
A 1.70 —15.60 —0.50 5.90 8.50
EA 21.70 34.80 30.40 8.70 0.00 4.30
MO EP 26.10 17.40 26.10 17.40 13.00 0.00
A 4.40 —17.40 —4.30 8.70 13.00
EA 16.70 25.00 25.00 25.00 8.30 0.00
SAS EP 27.30 27.30 36.40 0.00 9.10 0.00
A 10.60 2.30 11.40 —25.00 0.80
EA 25.00 25.00 37.50 6.30 0.00 6.30
RA EP 36.40 27.30 18.20 9.10 0.00 9.10
A 11.40 2.30 —19.30 2.80 0.00
EA 16.00 40.00 24.00 8.00 0.00 12.00
PR EP 33.30 46.70 6.70 0.00 13.30 0.00
A 17.30 6.70 —17.30 —8.00 13.30
EA 11.80 25.00 22.10 25.00 5.90 10.30
SE EP 18.60 20.00 28.60 18.60 7.10 7.10
A 6.80 —5.00 6.50 —6.40 1.20
EA 11.10 16.70 16.70 16.70 33.30 5.60
SBT EP 33.30 27.80 22.20 11.10 5.60 0.00
A 22.20 11.10 5.50 —5.60 —27.70
EA 13.60 31.80 9.10 18.20 13.60 13.60
PI EP 13.60 27.30 31.80 18.20 9.10 0.00
A 0.00 —4.50 22.70 0.00 —4.50
EA 30.80 15.40 30.80 15.40 7.70 0.00
TS EP 8.30 33.30 41.70 16.70 0.00 0.00

A —22.50 17.90 10.90 1.30 -7.70
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