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Seismic Risk perception in Italy: general results  

 
The communication of natural hazards and their consequences is one of the more relevant ethical      
issues faced by scientists. In the last years, social studies have provided evidence that risk              
communication is strongly influenced by the risk perception of people. 
In order to develop effective information and risk communication strategies, the perception of risks and 
the influencing factors should be known. 
 
To assess seismic risk perception we built a questionnaire , with a particular attention to compare          
hazard, vulnerability and exposure perception with factual data of these factors. The Seismic Risk         
Perception Questionnaire (SRP-Q) is designed by semantic differential method, using opposite terms 
on a Likert scale to seven points. The questionnaire allows to obtain the scores of five risk indicators: 
Hazard, Exposure, Vulnerability, People and Community, Earthquake Phenomenon. 
The questionnaire was administered by telephone interview (C.A.T.I.) on a statistical sample at national 
level of  over 4,000 people, in the period January – February 2015. 

Introduction 

 
Our results demonstrate that there is really a gap between perception and factual data of seismic risk in Italy. In 
light of these results, the risk perception studies represent an important benchmark to evaluate scientific and 
social progress towards mitigation of seismic risk. 
 
The recent research activity on the risk perception phenomena and its calibration with factual data is far from 
being a complete and exhaustive process. Notwithstanding the latest efforts invested on it,  we think that a lot of 
work must be done yet. For sure, one of the causes derives from the complexity of seismic risk and of risk    
concepts in general. 
 
In this sense we believe that scientists must make an effort to simplify the complexity of risk definition and make 
people understand the key concepts of risk mitigation and change their life habits respect to risk. Another      
obstacle for approaching to the risk concept is the lack of a common thought and language about risk, develo-
ped by the different disciplines that investigate on it. These shortcomings make very difficult to build a dialogue 
between different aspects that determine risk, especially when you would compare various data of indicators, 
as in our experience.  
In this sense, our research represents a first stammer that we hope will generate a fruitful dialogue in the near 
future. 

Conclusion  

 
A synthetic representation of the survey data is reported in Figure 1. The graph shows the mean scores 
of the five main factors, by dividing the sample into two subgroups accordingly to the hazard              
stratification (for PGA>0.15 the red line for PGA<0.15 the blue line). The black dotted line indicates a 
hypothetical perception level in case of highly hazardous zone, with scores higher than 5.5 for 
PGA>0.15; scores should be higher than 4.0 also in the less hazardous zone (PGA<0.15).  
The hypothetical level of perception exclusively derives from 7-point Likert scale, used in the               
questionnaire. In fact, by dividing the scale into 4 equal parts, four classes of scores are obtained: from 
1.00 to 2.50 (very low perception); from 2:51 to 4:00 (low perception); 4.01 to 5.50 (middle perception); 
from 5:51 to 7:00 (good perception).  
Following this interpretation, the scores of all indicators are smaller than those of a hypothetical good 
perception; in particular Vulnerability factor scores are extremely low (2.77 per PGA<0.15; 2.83 per 
PGA>0.15). 

Figure 1 – Seismic risk perception factors for the CATI sample (4,102 interviews) stratified in PGA <0.15 and PGA>0.15 

It is commonly stated that Italy has an extremely high Exposure level, due to the population 
density, to the ancientness of the building stock, and to its historical, artistic and monumental 
heritage, but it is difficult to quantify the actual value exposed in a specific geographic area. To 
evaluate actual Exposure in a target area, we considered the 2013 Gross National Product 
(GNP) in Italy, National Institute of Statistics (ISTAT) Rapporto Annuale (2013), which is       
defined as an indicator of richness of the geographic entity, rather than of its inhabitants. 
Therefore, starting from the GNP values of the Italian regions, we believed necessary to      
improve these basic values by considering the coefficients described in Table . 

 
 
 
 
 
 
 
 
 
 
Figure 3 shows the distribution of perception scores for the Italian Regions with high hazard 
values. The Regional adjusted Exposure values are grouped in eight classes (reported in x 
axis) with an increment of 40,000 Meuro for each class; distribution of perception scores is 
grouped in four classes as is already done for the others factors. Results show that High Ex-
posure perception class (5.51-7.00) has very low frequencies, 27% is the highest scores in E3 
class (Tuscany Region). Can be noted that the Lombardia Region, the Italian Region with the 
highest adjusted GNP, doesn’t have perception scores in the higher class (5.51-7.00), and all 
its perception scores are in the middle class (4.00-5.50). 

Comparison between Exposure perception  
and factual Exposure 

Coefficient Area 
Coefficient Municipali-

ties 
Coefficient Population Coefficient Dwellings 

Ratio between: 
Regional surface and 
Regional surface of 

PGA>0.15; 

Ratio between: 
No. of Regional munici-
palities and No. of Re-
gional Municipality of 

PGA>0.15 

Ratio between: 
No. of Region Inhabi-

tants and No. of Region 
Inhabitants of PGA>0.15 

zones 

Ratio between: 
No. of dwelling of region 

and No. of dwelling of 
PGA>0.15 zones 

Figure 3 Distribution of Exposure perception scores for classes of Adjusted Exposure (in Million of euro) 

The SRP-Q includes questions aimed to collect informative data of the respondent’s building. 
These data allowed us to analyse a proxy of the vulnerability parameter. We classified the 
buildings in six vulnerability classes (from A to F), according to the European Macroseismic 
Scale of 1998 (EMS98), Grünthal (1998), using the Bernardini et al. (2008) method. 
 
Results of the survey show that class C are the most recurrent, the 61,5% of respondents 
live in this kind of dwelling that, according to EMS98, Grünthal (1998), represents a class of 
vulnerability middle-high. In facts, class C buildings generally have masonry by massive    
stone, not reinforced by reinforced concrete (RC); or if they have a structure of RC, have a 
frame without earthquake resistant design (ERD), and walls without ERD. 
 
In Figure 2 we show the distribution of perception scores for vulnerability building classes. 
For high vulnerable buildings (class A-B) only 5.15% of the sample (green column) has a 
perception appropriate to the factual vulnerability. Besides, perception scores decrease for 
the building class C (2.81%) and D (1.32%).  
 
These results confirm that the vulnerability perception of the respondents is extremely low 
and, this indicator seems to be the most critical together with the Hazard indicator that in 
PGA>0.15 zones has only 6% of scores in the class 5.51-7.00. 

Comparison between Vulnerability perception  
and factual Vulnerability data  

Figure 2 - Distribution of Vulnerability perception scores for Vulnerability classes of Buildings  

Comparison between hazard perception  
and hazard “by law”  

 
The Figure 4 shows the data relating to the Hazard perception. The histogram indicates the frequency      
distribution of the hazard perception scores for the two sub-populations of interviewed grouped according to 
the hazard “by law”, Stucchi et al. (2011). When PGA>0.15 a good perception level is defined by scores 
higher than 5.50 (green bar in Figure 2); in the case of PGA<0.15 the good perception score ranges from 
4.00 up 5.50 (green and yellow bars). Conversely the data represented in Figure 4 depict a different     
situation. Only 6% of the people living in highly seismic areas (PGA>0.15 by the regulation) gave hazard 
perception scores in the class 5.51-7.00 (green column). For PGA<0.15, only 15% of the results shows a 
good perception level (in the 4.01-5.50 class, yellow column), that can be increased till 17% (transparency 
green box) if we consider the conservative 2% of hazard perception scores in the 5.51-7.00 class (green 
column). Note the high percentages of scores smaller than 4.00 (violet and red columns) that in both the 
sub-samples represent the majority of the populations (83% for PGA<0.15, 67% for PGA>0.15).  

Figure 4 - Distribution of Hazard perception scores for the two layers of PGA values given by law 


