Supplementary Materials: Methodological aspects

Section 1: List of Participants in the Focus Group Discussions

In the Table below, we list the participants in the Focus Group Discussions. Participants are anonymised: each is assigned a code (column 1). Demographic details are provided in columns 2-4 (age, area of residence, and gender). Column 5 reports participants’ experience of flooding, indicating whether they were directly affected and, if so, how many times (once, twice, or three times). Columns 6 and 7 indicate the Focus Group to which each participant was assigned and the date on which it was conducted.


Table 1 (SM): List of Participants in the Focus Group Discussions.

	Code Participant
	Age
	Residence*
	Male/ Female
	Flooded
	   Focus Group
	Date

	P1
	40
	Villanova
	M
	No
	F1
	25 June 2025

	P2
	53
	Villanova
	F
	Yes: once
	F1
	25 June 2025

	P3
	40
	Villanova
	F
	Yes: twice
	F1
	25 June 2025

	P4
	51
	Bagnacavallo
	F
	No
	F1
	25 June 2025

	P5
	47
	Bagnacavallo
	F
	No
	F1
	25 June 2025

	P6
	68
	Villanova
	M
	No
	F2
	15 September 2025

	P7
	43
	Boncellino
	M
	Yes: twice
	F2
	15 September 2025

	P8
	66
	Villanova
	F
	Yes: three times
	F2
	15 September 2025

	P9
	66
	Traversara
	F
	Yes: once
	F2
	15 September 2025

	 P10
	58
	Traversara
	F
	Yes: three times
	F2
	15 September 2025

	P11
	54
	Traversara
	F
	Yes: three times
	F2
	15 September 2025

	P12
	63
	Boncellino
	M
	No
	F2
	15 September 2025

	P13
	68
	Boncellino
	F
	Yes: three times
	F3
	2 October 2025

	P14
	54
	Boncellino
	M
	Yes: three times
	F3
	2 October 2025

	P15
	48
	Boncellino
	F
	Yes: three times
	F3
	2 October 2025

	P16
	65
	Boncellino
	F
	Yes: once
	F3
	2 October 2025

	P17
	45
	Boncellino
	F
	Yes: three times
	F3
	2 October 2025

	P18
	53
	Boncellino
	F
	Yes: three times
	F3
	2 October 2025

	P19
	66
	Villanova
	F
	No
	F3
	2 October 2025

	P20
	62
	Boncellino
	F
	No
	F3
	2 October 2025

	P21
	62
	Bagnacavallo
	F
	No
	F3
	2 October 2025



*Note: data on place of residence were collected prior to conducting the Focus Groups, as this information is indicative of flood risk exposure. Indeed, some districts of Bagnacavallo (e.g., Traversara, Boncellino, Villanova) were more frequently and more severely affected by flooding, while the city centre of Bagnacavallo was not directly affected by the inundations. Participants’ place of residence guided the composition of the FGD groups, as the study was particularly interested in understanding differences in risk perception and in collaborative or conflictual behaviours among people equally exposed to risk but with varying degrees of disaster experience.

Section 2: Description of the stimuli employed during Focus Group Discussions (FGDs)

Table 2 reports the stimuli (prompts) employed to encourage collective discussion and debate during the Focus Group Discussions. Three main stimuli were employed: post-its, a 'responsibility dice', and a Likert scale on civic engagement during the emergency and post-emergency phases. For each prompt, we outline the research objectives it addressed (column 2), along with the related questions used to further stimulate discussion (column 3).

Table 2. Description of the prompts employed during the conduction of the Focus Group Discussions.

	Stimuli (prompts)
	Research objective to be addressed
	Related questions

	 
1) Post-it: Define "flood" in three words.

The moderator (researcher) is expected to:
A) Identify recurring words;
B) Group the recurring words into thematic categories: emotions, materiality, territory, impacts, timing, etc.

 
	 
-To break the ice and elicit spontaneous, subjective perceptions on the topic of the floods that affected the area;
-To investigate risk perception and its evolution over time (before and after 2023).

 
 
	- Do you agree with this thematic grouping?
- Do you notice that a word you wrote is placed alongside words you identify with? On the contrary, are there words placed next to yours that you do not feel aligned with?

- How do you feel, and what do you do, when a weather alert is issued or when it starts raining?
- How central has the topic of flooding been in your life? Is it a phenomenon rooted in your family memory, or has your familiarity with the topic emerged more recently?

- Do you expect flood events to occur frequently in the future?
- Do you feel safe where you live?
- How does living near a river make you feel? Has this feeling changed over time?
- What would need to change for you to feel safer?

- Do you believe that local institutions have implemented any interventions or actions in recent years that have made the area safer?
- Insecurity: have you ever considered changing your housing situation, or even relocating elsewhere?
- Have you learned or employed any new behaviours or practices as a result of the recent floods?

 

	 
2) Responsibility Dice

We use a dice and six envelopes numbered from 1 to 6. A poster displays the question guiding this activity:
“In your opinion, to what extent does this subject/factor contributed to the occurrence of extreme events such as the floods you experienced?”

The moderator (researcher) is expected to:

A) Explain the rules of the activity: each participant rolls the dice, and the number rolled corresponds to an envelope. The participant is given the corresponding envelope, which provides a subject or factor considered potentially influential in the occurrence of flood disasters. The participant is then asked to comment on the degree of responsibility attributed to that subject or factor with respect to the occurrence of flooding. The factors or subjects corresponding to each number on the dice are presented in the third column of this table.

	 
-To explore local perceptions of the drivers of flooding.
-To investigate the degree of awareness of climate change as a driver of extreme events (dice number 3).
-To reflect on the role of individual and collective behaviours (dice number 1).

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
	
Dice number 1. Citizens and their behaviours: 
the set of individual or collective behaviours (e.g., consumption habits, mobility practices, waste separation and disposal, etc.).
-In everyday life, do you believe there are behaviours that can have an impact (even a small one) on the likelihood of floods occurring?
-Have you ever thought that certain habits (yours or other people's) might worsen or improve the climate situation?
-Do you think your community pays attention to these issues, or not? Why?
Dice number 2. Institutions: political authorities and their role in prevention, information, emergency management, and preparedness for future scenarios.

-At first glance, do you think institutions could play a role in the occurrence of catastrophic floods?
-In your opinion, who should be responsible for preventing catastrophic events or managing emergencies?
Dice number 3. Climate change: a global phenomenon referring to changes in the Earth's climate.
-In recent years, climate change has been widely discussed: have you heard of it? What do you think it refers to?
-In your opinion, is there a link between climate change and flood events?
Dice number 4. Territorial management: changes over time in housing, construction, and river management practices.
-Over the course of your life, have you noticed changes and transformations in the area where you live?
-Have there been changes (new buildings, roads, embankments, structures, etc.) that, in your view, have altered the way water moves or accumulates?
-What could be done to make an area safer?
Dice number 5. Unusual weather phenomena: when it rains, rainfall is more intense and concentrated within shorter periods of time.
-Do you agree that rainfall has become more intense and abundant in recent years?
-Some people say the weather "is not what it used to be"… is this an impression you share, or does it seem normal to you?
-What was rainfall like in the past?
-Do you think floods have increased in recent decades?
-Do you expect similar events to occur with increasing frequency?
Dice number 6. No responsibility: floods have always existed and are part of the Earth’s natural climate cycle. According to this view, the floods of recent years fall entirely within the norm, and the recurring events are simply the result of chance.
-To what extent do you agree with the statement "floods have always occurred"?
-Some say "these things happen, it's fate": what do you think?
-In family memory, and in the stories passed down by previous generations, what role do extreme events such as floods play?
-In your opinion, to what extent are floods natural events beyond human control and decision-making?

 

	
3) Likert Scale
Degree of agreement with the statements provided.

The moderator (researcher) is expected to:

A) Explain the rules of the activity. A poster is presented with two invented newspaper headlines. One expresses a positive opinion of the so-called "mud angels" (people who were directly involved in helping flood victims during the emergency phase, for example by clearing water from homes or shovelling mud). The second headline expresses a negative opinion of the "mud angels," portraying them as disruptive actors who obstructed emergency management.

Each participant places a post-it with their name on the scale, according to the degree to which they feel close to or distant from the positive or negative opinion of the "mud angels".

 
	
-To investigate the perceived degree of cooperation or tension between groups during the emergency.
-To guide the discussion towards perceptions of intra-community support (i.e., the degree of collaboration among residents, relatives, friends, or neighbours), in order to explore in-group and out-group dynamics during the emergency.
-To guide the discussion towards the degree of support received from institutions.
-To explore the sense of belonging and trust in formal versus informal actors.
-To assess expectations regarding future coordination and cooperation in implementing collective mitigation strategies.

	 
-During the recent floods, did you have the opportunity to meet or interact with the so-called "mud angels"? (whether you were personally affected by the floods or not).
-In your opinion, is it true that solidarity among people increases during emergencies?
-Whether directly affected by the floods or not, have you experienced acts of solidarity from your community (neighbours, fellow residents, friends, or relatives)?

-Do you think the floods brought the population of Bagnacavallo closer together?
-Were there any behaviours by other citizens that you found inappropriate?
-Were there any behaviours by other citizens that positively struck you?

-How has the sense of community in the area changed over the course of the post-emergency period (2, 3, 6 months after the floods)?

















Section 3. Data Analysis: FGDs’ coding process

This section describes the coding process applied to the verbatim transcriptions of the three Focus Group Discussions (FGDs) conducted for the purposes of the study. 

Step 1. Definition of codes employed deductively

Before starting the coding process, the researchers agreed upon a list of codes to be applied to the analysed text. These deductive codes are therefore theory-driven; they represent the topics explored during the FGDs and reflect the research questions guiding the study, which are consequently expected to be found in the transcriptions. In Table 3, these deductive codes are presented with a “D” in column 3. 

Step 2. Text analysis: coding

Three researchers participated in the coding process, working sequentially. 
The NVivo software (Release 1.7.2) was employed for coding. Coder A began by coding the texts, applying the pre-agreed codes and inductively generating new ones where necessary. Coder B then reviewed the coding carried out by Coder A, checking the appropriate application of the deductive codes, assessing the adequacy of the newly generated inductive codes and, when necessary, generating new inductive codes. Coder A and Coder B subsequently discussed any discrepancies and agreed on a final version of the coding. Finally, Coder C reviewed and verified the coding process. No discrepancies or major issues emerged at this stage, and the coding process was therefore considered complete. In Table 3, the inductive codes coming from the coding process are presented with an “I” in column 3. 

Step 3. Final definition of the Codebook

Deductive and inductive codes together comprise the final codebook (see Table 3), which guided the transformation of the collected data into the study’s research findings. These findings are presented and described in Section 4 of the manuscript. 

Table 3. Codebook. Authors’ adjustments of the Codebook exported from NVivo. 
Note: Column 4, “Files”, refers to the number of transcription files in which the code appears; there are three files in total, corresponding to the three focus groups conducted. Column 5, “References”, refers to the number of times the code was applied across the three transcriptions.

	Code
	Description
	Deductive or Inductive Code
	Files
	References

	 
Risk perception

	 
	
	 
	 

	
Awareness
	The extent to which individuals are informed about or conscious of the existence of a given risk (e.g., flood risk) in their territory.
	D
	3
	19

	
Controllability
	The extent to which individuals believe that damage and losses can be prevented, managed or mitigated. This code, therefore, includes (perceived) institutional responsibilities for the floods.
	D
	3
	30

	Emotions
	The affective responses (e.g., fear, anxiety, worry) associated with the perception of the risk.
	D
	3
	33

	Experience
	Prior direct or indirect exposure to risk-related events, which may shape how the risk is currently perceived.
	D
	3
	9

	Exposure
	The degree to which individuals or communities are (or perceive to be) physically or socially vulnerable to the risk, based on their location or living conditions.
	D
	3
	13

	Memory
	The role of past events (individual or collective/cultural memory) in shaping current risk perceptions.
	I
	3
	31

	Risk characteristic
	Knowledge about the objective features of the risk itself, including its expected consequences, duration, probability of occurrence, impacts, and materiality (i.e., the tangibility or concreteness of the harm caused).
	D
	3
	26

	Adaptation strategies
	The behaviours, measures, or practices adopted by individuals or communities to reduce vulnerability or respond to the risk.
	D
	3
	16

	 
 
Cooperation or Conflict
 
	 
	
	 
	 

	
Conflict_tensions
	
Expressions of conflict, disagreement, tensions, or friction among community members.
 
	D
	2
	31

	Solidarity_cooperation
	Expressions or practices of mutual support, solidarity, collaboration, and collective action.
	D
	3
	44

	Evolution over time
	Changes in patterns of cooperation, solidarity, conflict, or tensions over time or across successive flood events.
	D
	3
	16

	Institutional Trust or Distrust
	Perceptions of trust, distrust, confidence, or lack of confidence in institutions and their capacity to manage flood risk.
	I
	3
	17




	
Drivers of floods
 
	 
	
	 
	 

	Citizens_and_behaviours
	The set of individual or collective behaviours (e.g., consumption habits, mobility practices, waste separation and disposal, etc.).
	D
	3
	29

	Climate change
	A global phenomenon referring to changes in Earth’s climate.
	D
	3
	20

	Extreme events_increase
	When it rains, rainfall is more intense and concentrated within shorter periods of time.
	D
	3
	9

	Fatalism_No responsibilities
	Floods have always existed and are part of the Earth’s natural climate cycle. According to this view, the floods of recent years fall entirely within the norm, and the recurring events are simply the result of chance.
	D
	0
	0

	Institutions
	Political authorities and their role in prevention, information, emergency management, and preparedness for future scenarios.
	D
	3
	17

	Territorial_management
	Changes over time in housing, construction, and river management practices.
	D
	3
	42

	
Flood affected_vs_Not_affected
	A stand-alone code that overlaps with the others, referring to any mention of the difference between flood-affected and non-affected individuals with respect to a given theme or behaviour.
	
I
	
3
	
14

























Section 4. Informed Consent Form for participation in Focus Group Discussions. 


	Participation in a Focus Group for Data Collection within the Research Project XX (anonymised for review process)
I, the undersigned ……………………………………………. born in …………………………………… on ………………………………………. and residing in ………………………………………………….
hereby declare that I consent to participate in the focus group for the purposes of data collection within the research project XX, which aims to investigate the extent to which catastrophic events, such as floods, affect the behaviour of human groups.
I further declare that:
· I am at least 18 years old and that my participation in the focus group data collection is entirely voluntary;
· I am aware of the overall duration of the focus group (2–3 hours);
· I consent to audio recording – and subsequent verbatim transcription – for the entire duration of the focus group. Recordings will be securely stored and accessible only to authorised researchers.
I declare that I am aware that:
· The data collected will be used exclusively for scientific research purposes;
· Information provided through the focus group may be used in scientific publications, in full compliance with current data protection regulations (EU Regulation 2016/679, GDPR);
· Personal data will be processed in accordance with anonymity requirements;
· I may withdraw from the focus group at any time without any consequences;
Participation does not involve significant risks. Expected benefits include contributing to the research and the opportunity to share personal opinions and experiences.
Finally, I declare that I wish to participate in the focus group using:
☐ My real name, as indicated above
☐ A fictitious name: …………………………….

Date and Place: ………………………………..

Signature: ____________________________________


For any inquiries or further information, please contact the Principal Investigator:

Name and Surname
Affiliation
Email address
Phone number
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