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ABSTRACT:  

KnowRISK (Know your city, Reduce seISmic risK through non-structural elements) is a European project that 

addresses prevention measures to reduce non-structural damage caused by earthquakes. It is built on risk 

communication and takes action on pilot areas of the three participating countries: Portugal, Iceland, and Italy. 

The setting up of risk communication strategies in the project stands on the understanding local communities 

fragility, on their direct engagement, and on a holistic approach to vulnerability. The level of relevance of 

seismic compared to other hazards, the understanding, the memory of past disasters are indicators that affect the 

way a risk is perceived and preventive measures are taken. Similarly, the level of education, wealth, exposure to 

other, social, risks are aggravation parameters in risk computation to be accounted for when we communicate 

risk. Strategies for risk communication in KnowRISK rely on schools and citizen’s engagement, citizen’s 

science activities, tools for raising awareness.  
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1. INTROCUCTION 

Risk communication is a process of exchanging and sharing information about risks among experts, 

managers, news media, and the general public. These stakeholders do not necessarily share common 

motivations upon the knowledge of risks; the general public is the most multispectral entity among 

them all.  

Risk includes attributes, such as being unknown, uncertain, unfair, dreaded, towards which human 

beings react in different ways. There are a number of concerns related to risk (Covello, 2003; Fischoff, 

1995) that need to be taken into account when setting a communication strategy; some of them include 

- beside safety, the most obvious - the economics, trust, benefits, control, fairness respect, 

accountability. Since risks never come alone, a fundamental aspect of communication involves the risk 

relevance: how much a certain risk might prevail in terms of occurrence, magnitude, societal and 

cultural value and to what extent it might affect highly vulnerable groups (i.e. children, elder, 

low-income people, foreigners).  

In the old approach to risk communication, the only valuable point of view was that of the sender: 

experts were considered to be enlightening or persuading the uninformed public. Communication was 

only to correct the distorted perceptions of lay people, providing information about the cost and 

benefits of risk reduction (Hobson-West, 2003).  

There are several problems concerning this top-down approach. Providing only information about risk 

proved to fail to capture the complex and evolving social perceptions, and the interpretations of risk 

influencing both individual and public decisions (Infanti et al., 2013 and references therein). In some 

cases increasing the trust towards experts caused communities to overlook personal protection 

measures and delegate responsibility for safety to appointed agencies (Kuhlicke et al., 2011; De 



Marchi and Scolobig, 2012; De Marchi, 2015). In designing communication without input from the 

audience, experts might use difficult or ineffective wording and omit information their audience might 

need in implementing mindful decisions (Bruine de Bruin and Bostrom, 2012). The needs of recipients 

can help in understanding why people do not agree upon the harm should be avoided at most and how 

costs and benefits of risk management are distributed across society (Fischoff et al., 2011).  

A participatory process of risk communication and management accounts for all the actors involved: 

experts, policy makers, and the public. Experts and members of the public are involved in a process of 

mutual learning that foresees not only the improvement of knowledge, but also the change of 

perspective and view. This stands on the recognition of the importance of multiple perspectives and 

domain of knowledge that profit not only from expertise, but also from experience. A dialogic 

approach may result into an increase of mutual awareness: experts collect inputs to tune their actions 

and improve their communication skills, while the public participation ensures the establishing of 

shared rules and reinforces active citizenship. It does also act on the building of thrust among all the 

actors involved.  

Such participatory strategy to risk communication is the approach undertaken within KnowRISK 

(Know your city, Reduce seISmic risK through non-structural elements). This project, financed by the 

European Commission under the General Directorate of Civil Protection and Humanitarian Operation, 

implements actions in pilot areas within the three participating countries, namely Portugal, Italy, and 

Iceland. The risk addressed within this project is that posed by seismic vulnerability to non-structural 

elements of building and it is worldwide underestimated. The aim is to facilitate local communities’ 

access to expert knowledge on non-structural seismic protection solutions through risk communication 

initiatives, and the building of a strategy that can be replicated in other European countries. 

In this paper we discuss the rationale behind the set-up a Communication Strategy in the KnowRISK 

project, assessing more extensively what concerns the profiling of the target audience and presenting 

some media and tools used and being tuned up during the communication task. We will present the 

Italian Case study, only mentioning the other pilot areas. We address the reader interested in detailed 

description of specific actions of the Communication strategy to papers included in this volume 

(Crescimbene et al., 2017; O’Neill et al., 2017; Piangiamore et al., 2017; Platt et al., 2017; Reitano et 

al., 2017). 

2. ESTABLISHMENT OF A COMMUNICATION STRATEGY 

The set-up of a KnowRISK communication strategy passes through 7 steps that begin with  

approaching target communities, ends with the assessment of effectiveness to trigger, and establish 

prevention of non-structural damage  (Fig. 1). Assessment of efficacy, rarely taken into account 

within risk communication actions (Infanti et al., 2013), is a fundamental novelty of the KnowRISK 

communication strategy and is aimed at providing a replicable tool for other European countries.  

Local communities are both the primary victims and the first to respond to emergencies when a 

disaster strikes mostly because of lack of knowledge or underestimation on protective measures. 

Getting to target communities implies assessing the level of vulnerability in a holistic way to find out 

the hazards they may be exposed to. In KnowRISK each pilot area has its own peculiarity concerning 

ranking of hazards, earthquakes recurrence, time elapsed from the last damaging event, building 

construction, building code enforcement, type and relevance of damage, level of implementation of 

protective measures and cultural attitudes towards prevention. The KnowRISK communication stands 

on a Knowledge-Attitude-Practice (KAP) approach that is the understanding about what the target 

audience already knows and does: a successful action is the one that reveals changes in the KAP 

parameters (NSET, 2017; Platt et al., 2017). The “Knowledge” is the understanding on earthquake and 

the associated risk; the “Attitude” refers to feelings and preconceived ideas towards it; the “Practice” 

refers to the ways in which communities demonstrate their knowledge and attitudes through their 

actions (NSET, 2017) 

Target public is chosen to be (1) schools in the first place, then (2) citizens, mostly as a by-product of 

communication in schools, and (3) building stakeholders. Here we mostly discuss the development of 

communication action for schools and citizens.  



KAP assessment is done ex-ante and ex-post with a questionnaire the project is developing to be used 

in other European countries (Platt et al., 2017).  

 

Figure 1: A concept map of the KnowRISK Communication strategy 

The setting up of the strategy comes along with the building of the communication plan (table 1). 

Because communication will occur in pilot areas where research action - evaluation of hazard, risk and 

social parameters assessment - are developed, the first step of the communication plan has to be the 

"Where". Particularly, we will focus on the profiling of target audience and discuss "where it lives" 

and "who is it".  The "When" is not during a crisis and, for this for this reason, we can use an 

approach that takes into account the KAP criteria. The "How" is an engagement model: the public 

participate in a co-produced plan for the mitigation of non-structural vulnerability, with focus groups 

that analyse in detail their thoughts and needs. The target public assesses all the tools for 

communication, which are produced within the project. 

Tab. 1: The KnowRISK Communication plan 

The steps of a 

communication plan 

In KnowRISK 

WHERE In pilot areas  

WHO Schools, citizens, building stakeholders 

WHEN Not during emergency 

WHY Reduce non structural vulnerability 

WHAT Little effort and High benefit 

HOW The Engagement Model 



3. PROFILING THE TARGET AUDIENCE: WHERE & WHO? 

The public, far from being a monolithic entity, responds to risk and uncertainty differently, depending 

on culture, personal beliefs and attitudes, and has a personal risk estimation that might not be properly 

related to its actual value. To understand the needs of recipients, we have investigated in specific 

communities the level of awareness of non-structural damage.  

3.1. Profiling the "WHERE" 

Based on the Risk Communication Strategy (RCS) in the KnowRISK project, the target audiences in 

the pilot areas (Fig. 2) were chosen to implement communication strategies tailored on the 

understanding local communities’ fragility. The selection stood on two criteria: i) ensure a broad range 

of seismic hazard; ii) areas where it was possible to have a high range of target public. 

 

 

Figure 2: The four pilot-areas: Lisbon, South Iceland, Northern Italy, Mt Etna area.  

The map is the 2013 European Seismic Hazard Model (ESHM13).  

Snapshots from the videos “Before it’s too late" (a), “In compliance with nature” (b) and "Mt Etna" (c) - 

https://www.youtube.com/channel/UCg0VxYGPYa2bUGXIhZl35zQ. Photos of non-structural damage at Mt. 

Etna pilot area are from Azzaro et al. (2016) 

 

A holistic approach to community vulnerability takes into account the level of relevance of seismic 

compared to other hazards, the understanding, the memory all are indicators that can affect the way a 

risk is perceived and preventive measures are taken. Level of education, wealth and exposure to other 

social risks need to be taken into account as aggravation parameters in risk computation and in 

strategies for communication. All these indicators were addressed to draw a general picture of the pilot 

areas and the target societal groups, which were chosen to be students, citizen living in historical 

downtowns and building stakeholders.  



The pilot area in Portugal is the city of Lisbon. Seismic risk in Portugal derives partly from offshore 

sources that can cause large events, such as the catastrophic 1755 Great Lisbon Earthquake. Although 

the Portuguese people have heard about this event at least once in their lifetime, they do not have a 

clear idea of the likelihood potential future events that can have disastrous effects in their or their 

children's live. The Portuguese case study differs from the other two, Italy and Iceland cases, by its 

low disaster experience. Earthquakes in Lisbon are a distant hazard and have a low degree of 

intrusiveness in people daily lives. In this framework communication should put great emphasis on the 

raise of awareness, on the fact that simple and low-effort measures can turn in a high benefit. 

The pilot-area in Iceland is within the South Iceland Seismic Zone (SISZ). In this area earthquakes 

tend to occur in sequences, typically every hundred years. It covers the largest agricultural region in 

Iceland. Several small towns or villages, schools, medical centers, industrial plants, geothermal and 

hydropower plants, and several major bridges are within this area. In fact, it contains the entire 

infrastructure that characterizes modern society.  

There have been many strong earthquakes in the South Iceland lowland in the recent years that keep 

high the level of awareness of local communities (Bernharðsdóttir et al, 2016). During the June 2000 

and May 2008 earthquakes in South Iceland, residential buildings and other structures suffered some 

damage. Most of the residential buildings in SISZ proved to sustain significant ground shaking 

without major structural damage. However, during the earthquakes in June 2000, inhabitants reported 

having difficulty or finding it impossible to move to a safe place inside their dwellings (Platt et al., 

2017 and reference therein). In this framework, communication should put great emphasis on the fact 

that even though houses resist, non-structural damage still can cause high costs in terms of injuries, 

economics and resilience.  

In general terms Italy is a country with recurrent earthquakes, but a low level of prevention. Seismic 

hazard spans low to high PGA. Two pilot-areas were chosen – the Mt Etna volcano region and 

Northern Italy. In Northern Italy, risk communication focal points are the cities La Spezia, Laveno 

Mombello (a small town in the Varese province), and Ferrara. They were selected based on two 

criteria: i) areas affected by the most common non-structural vulnerability; ii) areas where it was 

possible to have a high range of target public. Because schools are a major target of the 

communication action, pilot areas selection was also based on the level of school board engagement in 

risk reduction activities implemented in the past by the Istituto Nazionale di Geofisica e Vulcanologia. 

3.1.1. The Italian case: Mt Etna pilot-area  

Mt Etna pilot-area is characterized by low to moderate earthquakes, the magnitude of which rarely 

exceeds Ml 5. However, the seismic foci are often shallow and can consequently create serious 

damage in restricted areas. For this reason and for the high occurrence frequency of earthquakes, it is 

important to disseminate information on seismic hazard among students and laypersons, and explain 

what each of us can do to reduce the damage of earthquakes.  

In Catania, the main town in this pilot area (~300.000 inhabitants), Istituto Nazionale di Geofisica e 

Vulcanologia hosts every year science outreach events that involve public from all the Mt Etna area. 

Schools and stakeholders are involved, and discuss with scientists issues concerning earthquakes. 

3.1.2. The Italian case: Northern Italy pilot-area  

The Northern Italy pilot area was chosen to implement communication in regions where PGA was 

expected to be lower than 0.15g (G.U. n.108 del 11/05/2006); these being seismic zones where strong 

earthquakes are rare but non-structural damage, for example during the 2012 Emilia earthquake, can 

be widespread and cause anxiety for people living all over Northern Italy. 

Northern Italy pilot-area encompasses two communities: La Spezia, Laveno Mombello and Ferrara 

city. Risk communication covers two target-groups, respectively: i) students from a set of schools 

located in La Spezia and Laveno Mombello; ii) citizens living in Ferrara downtown historic center.  

In La Spezia earthquakes may be strong but they are rare. In Laveno Mombello they are rare but 

Seismic Building Code for public buildings (i.e schools) is enforced.  



Building stock in both areas is diverse and comprising various typologies with building up to 4-6 

stories. In La Spezia the historic down town roads can be narrow and composed by the so-called 

Ligurian "Carruggi", with 4 to 6 story buildings at both sides, stone balconies, shutters and various 

pendings that represent the most frequent architectural part of non-structural elements. 

3.2. Profiling the WHO 

To profile the target audience we evaluated the current knowledge about the risk, what information 

may gain the greatest interest, the major source of information, the level trust on experts and 

institutions. We also considered how long time it is likely be spent to pay attention to receiving and 

assimilating information and how he/she usually receives information. 

As students are the citizens who will build the world of tomorrow, their present engagement may 

promote the future capacity to cope with hazards. Involving students will not only act on raising and 

spreading awareness, but also will enable the choice of an effective language (words, tools, icons) to 

communicate to their peers. 

Results from a test survey addressed to schools' Directors in the three participating countries can help 

us to identify the most efficacious media to spread information concerning seismic risk and preventive 

actions to reduce non-structural damage. The survey shows that paper leaflets are a common vehicle of 

information; in Italy lectures in schools are also valuable, while in Iceland Internet is the second best 

tool to be informed (Fig. 3).  

  

Figure 3: results from a test survey conducted in schools (Bernharðsdóttir et al., 2015).  

Left: Return to the question "How did the authorities process information?"; right: Return to the question "Have 

loose objects, like pictures/ frames, statues and shelves, been especially anchored"? 

Although state plans do not include efficient actions towards hazard education (Musacchio et. al., 

2015), many schools were involved in training and lectures organized by research institutions or 

individual experts on the topic. In the three countries, non-structural measures in schools are highly 

neglected (Fig. 3). This applies regardless the experience of recent earthquakes. The earthquake in 

south Iceland in 2008 highlighted non-structural vulnerability, as the ground motion caused extensive 

interior damage to buildings. Nonetheless, only 47% of the Icelandic schools had specifically attached 

loose objects to prevent them from falling in case of an earthquake (Bernharðsdóttir et al., 2015). 

3.2.1 Profiling the WHO- Schools: the Italian case  

There are about 83.000 school buildings in Italy, public and private, and they host more than 10.6 

million students. Most of these buildings are known to be vulnerable to non-structural elements 

failures even to static load. 

According to the official registry database, more than a half of Italian schools (55%) were built before 

1976 and around 30% were not originally built to function as schools. A large number of schools 

(20%) do not have an emergency plan in place and most of the time it does not include earthquake 

emergency. Static load certificate is only available for 49% of the schools (cf Table 1) and was only 
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enforced for buildings built after 1971. 

Table 2 – General safety certification for all school buildings in Italy 

(http://www.istruzione.it/edilizia_scolastica/anagrafe.shtml) 

 
Yes 

Not 
requested No No info 

Emergency plan 73% 0% 19% 8% 

Risk assessment certificate 72% 0% 20% 8% 

Static Load assessment 49% 7% 32% 12% 

Habitability certificate 39% 4% 45% 12% 

Fire Prevention certificate 21% 12% 54% 13% 

A recent poll conducted on high-school students (age 13-20) shows Internet, social media and TV as 

the largest source of information on natural hazards (Musacchio et al., 2016). School is a channel of 

information only for 15% of students. The poll also assessed students' trust in geoscientists and their 

science, pointing out a diffuse opinion (56% of respondent) in which scientists are considered not to 

genuinely be independent from outer urges (Musacchio et al., 2016). Students also believe that media 

manipulate information with wilful misconduct, to hide inconvenient realities or to get economic 

advantages. Because the source of information and trust are among of the most important issues in 

communication, in assessing and going deep in local communities needs, we should take into account 

the opinion and reliability that students have towards scientists. 

3.2.2 Profiling the WHO- Citizen's in an old downtown: the Ferrara case study 

The town of Ferrara is located in the Northeastern part of Italy. The Emilia earthquake hit the town in 

2012, when the memory of past events had been lost over the decades and centuries, and the need to 

make the citizens active in preventing the damages of possible further earthquakes suddenly became 

pressing. 

Among the other initiatives, the Municipality of Ferrara, with the support of Master Scientific 

Journalism and institutional communication of science and the participation of the Italian National 

Agency for New Technologies, Energy and Sustainable Economic Development (ENEA), the 

Ferrarese Naturalists Society, and the Waseda University of Tokio, organized in 2013 a series of 

participative events to involve the citizens of the city centre: Laboratories on the prevention of the 

seismic damage, financed by the Emilia Romagna Region. Major outputs achieved through this 

initiative were: a series of shared practices to mitigate the non-structural risk, summarized in a booklet 

called “10 good practices to make our home safer”; a serious game to involve schools goers and 

citizens, namely the Playdecide “Earthquakes, when and how to communicate an emergency”; a 

participative proposal, a formal document by the City Council to officially declare the need to develop 

strong communication and social cohesion actions by the public administration. 

For the KnowRISK project we run two focus groups to understand barriers to prevention and tune an 

efficacious communication strategy. Group 1 had a previous involvement in discussions on seismic 

risk after the 2012 Emilia earthquake and took part to the 2013 Laboratories (see above), with a focus 

on the medieval part of the town. Group 2 had no previous involvement in discussions on seismic risk; 

however, living in the historical downtown, group 2 experienced damage from the 2012 Emilia 

earthquake in a specific setting. Table 2 shows the most representative quotations stated during the 

two focus groups. Results show that prevention measures and their effective communication are 

dependent on two main factors: one, wider, based on the societal dimension and one, more specific, 

based on communication techniques. On the first, prevention can be successful only if citizens 

participate and, therefore, if social cohesion measures are put in place. On the second, an effective 

communication has to be based on a mix of traditional and innovative techniques, such as leaflets and 

new technological tools (Reitano et al., 2017). Participants of the focus groups ask for periodical 

events and trainings, specifically tailoring information delivered by leaflets, apps and websites to local 

communities situation. 



 

 

Table 2: Most representative quotations for each category addressed during the focus groups. 

Category Most representative quotations 

Memories from the earthquake My daughter didn’t wake up… I went downstairs. All the neighbours were on the street… objects, cornices fell.  

Once back [from the Laboratories], I told myself: what if an earthquake happens now?  

I know I have to wait for the end of the shake and then try to go downstairs and reach the street. However, being so close to the 

building, a cornice can fall on me. What to do? There are squares a bit bigger and I thought I could try to reach them… I 

discovered that the urban setting is very important. 

Non structural damage When I think about an earthquake, I do not think about the damage from non-structural elements. I think that if the house doesn’t 

crash, then I will be safe. 

I know that if a shelf falls down I can be in danger. Still, talking with many people after the , we were all relieved not to see 

cracks on the walls. The prevention stops there. 

The role of the experts Moderator - Let’s start from this claim from our leaflet: “first of all, it is necessary to know our own house; the land where it has 

been built; the architrave under which to find a shelter; if the electrical, gas, and water systems are safe”. Let’s also be realistic: is 

that feasible? 

Participant - experts have to do it, not us. 

Prevention, motivating factors: the 

better motivation is the social 

cohesion 

They said that that neighbours have to find an agreement and help each other [in spreading information and in practice exercises] 

After the Laboratories, I involved also the other people leaving in the building. We live in an ancient building, from the fifteenth 

century. We all met  and checked the roof. I think it is something good to do: to keep a relationship with the neighbours. This is 

not a joke. 

Communicating the best practices – 

mix and repeat 

Undeniable: to repeat what we have to do to protect ourselves is helpful. Newspapers and websites published guidelines for the 

damage prevention. However, if something as the 29th May [earthquake] happens, I do not honestly know where I have to protect 

myself… to find the external stairs… under the table… right… we need to have adequate information. And periodical! 

Administrators of buildings, technicians in charge of the buildings’ maintenance: they should also be involved in the 

communication of the seismic prevention. They should be mediators of preventive measures. 

We, as citizens, should involve the people we know, and then somebody has to monitor what happens. 

Regular training at the building and neighbourhood level. Today they are obligatory in schools, public offices, big companies, but 

not in built up areas and blocks; this kind of events are worth “thousands of folders”. 

 

 



 

4. THE SETTING OF MEDIA AND TOOLS 

Here we adopt the term media lato sensu as channels through which information on measures to 

reduce risk are disseminated. In this light, the main media are the schools to whom a specific risk 

communication plan is directed. The approach we have implemented stands on the engagement of 

students and relies on previous work done with schools in Italy (e.g. Musacchio et al., 2015; 

Piangiamore et al., 2015). We used a flipped learning strategy (Piangiamore et al., 2016) that is a 

powerful way to engage students in enhancing the KAP on non-structural risk reduction measures. 

Students, being part of the whole process, will prepare communication tools to address their peers and 

act as a vehicle for spreading awareness.  

Tools that we developed based on the research we have conducted to profile the target audience. Focus 

groups with citizens and questionnaire in schools (Bernharðsdóttir et al., 2015; Musacchio et al., 2016) 

showed that mix of traditional and innovative tools is the best approach: leaflets, “interactive” 

hands-on products, such as a 3D brochure (Fig. 4), and technological, yet highly attractive, portable 

apps using Augmented Reality applications (Reitano et ab., 2017). 

Finally, a Practical Guide for citizens suggests solutions for non-structural components vulnerability 

intended to guide towards the first steps of preparedness, minimizing or avoiding injuries, damage, 

and long-term financial consequences (O'Neill et al., 2017). 

 

Figure 4: the 3D image of the brochure (Orlando et al., 2016). It can be downloaded from 

http://knowriskproject.com/per-gli-studenti-ecco-la-brochure-di-knowrisk-3d/?lang=it 

5. CONCLUSIONS   

This paper presents the rationale behind the implementation of a communication strategy aimed to 

trigger changes into Knowledge, Attitudes and Practice towards non-structural vulnerability of 

buildings to earthquakes. The communication relies on the understanding of local communities and 

target public needs and barriers to the implementation of preventative actions. Students and citizens 

living in areas with a wide range of seismic hazard and risk in three European countries, namely 

Portugal, Italy and Iceland, compose the target public. In this paper, we have discussed the importance 

of profiling the target audience by applying the approach to the Italian pilot areas. These are chosen to 

be representative of a broad range of seismic hazard levels; in particular, one of these areas (Emilia) 

has been recently hit by a major earthquake. The profiling of the target audience has been carried out 

on schools (Bernharðsdóttir et al., 2015) and students all over Italy (Musacchio et al., 2016), and 

downtown citizens of Ferrara city. The process consisted of several investigations and turned out to be 

very useful for designing and assembling appropriate tools for communication. 



The main results of our study are strictly linked to the approach, in which experts collect inputs before 

any communication activity to tune their actions and improve their communication skills, while the 

public participation ensures the establishing of shared rules and reinforces active citizenship. Indeed, 

the initial effort of designing ad hoc messages and tools reflects on a more efficient communication 

and significant saving of money and time, as the ex-post questionnaires reveal. 
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