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Landslide risk perception: a case study in Southern Italy

Abstract Perceptions of risk are a key issue when seeking to
develop systems, practices and policies to protect local popula-
tions. This is particularly evident when risk mitigation strategies
involve non-structural measures such as relocation and warning
systems which presuppose the active involvement of the commu-
nities in question. This study adopts an interdisciplinary approach
to studying the perceptions, knowledge and opinions on landslide
risk amongst residents in Sarno, a small town in Southern Italy
which was hit by disastrous landslides on 5–6 May 1998. The paper
presents the results of a survey conducted in the months of March,
April and May 2013 using a purpose-designed questionnaire. The
survey was conducted using face-to-face interviews with 100 resi-
dents, 60 of whom live inside the so-called Bred zone^, a territory
declared at high residual risk soon after the events of 1998. The
questionnaire included questions relating to perceived risk expo-
sure, trust in institutions responsible for risk management, evalu-
ations of risk mitigation measures and the early-warning strategy.
The results of the study clearly emerges, amongst other issues, that
the organisms which are responsible for risk management in Sarno
need to develop more effective communication strategies in order
to transmit knowledge about the actions implemented to reduce
landslide risk in the area.
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Introduction
The resilience of a community facing risks deriving from natural
disasters is greatest when the local population can participate in
decisions about risk management systems and agree with the
central aims of such systems. Perceptions of risk are one of the
fundamental elements that condition the behaviour of local resi-
dents (Tulloch and Lupton 2003) and thus have a decisive impact
on community resilience. Perceptions of landslide risks are influ-
enced by the ways in which decisions are implemented following
processes of analysis and zoning, which imply that appropriate
forms of communication are central to the success of risk man-
agement systems (Lombardi 2005; Albanesi et al. 2011). Commu-
nication must be bilateral if it is to be effective and must involve
listening to the opinions of residents as well as understanding their
views and perceptions.

The empirical analysis of perceptions raises a series of complex
issues which demand an interdisciplinary approach, including the
role of socio-economic structure, social networks, cultural prac-
tices and social identities. The present study is the result of a
collaborative process integrating a sociological perspective with
approaches drawn from engineering. The concept of risk has
played an important role in the development of sociological theory
in recent years (Renn 1988; Beck 1992; Lash 2000). These authors
view uncertainty as constitutive of modernity using the concept of
risk to denote a range of strategies that aim to rationalise or
manage uncertainties regarding the future. Perceptions of
risks—including the notion of Bobjective^ risk—are consequently

analysed in relation to their social functions and effects (Wynne
2002; Zinn 2004). Although natural hazards are often viewed as a
source of social uncertainty and risk, these are rarely explored in
concrete terms using the tools of empirical social research. A key
insight of sociological research is that public policies, in order to
be effective, must make reference to the local social context and
seek to understand the relationship between interactive and lim-
ited forms of social and cultural rationality, on the one hand, and
the unbounded rationality that is often implicit in technical
models, on the other (Tulloch and Lupton 2003). Mitigating risk
through social and behavioural routes must accommodate the fact
that people interpret the information presented with regard to
their expectations, experience, beliefs and misconceptions, and
these, in turn, influence their decision-making and behaviour
(Dow and Cutter 2000; Paton 2008). Researchers, planners and
emergency managers must acknowledge heterogeneity in commu-
nity characteristics and perceptual processes and develop resil-
ience models that accommodate contingent relationships
between hazard effects and community, cultural, geographical
and temporal factors (Paton et al. 1999).

The latest edition of a global risk perception survey (World
Economic Forum 2015) puts the environmental risks related to
extreme weather events, natural catastrophes and failure of cli-
mate change adaptation amongst the top 10 risks—respectively in
2nd, 6th and 7th place—in terms of likelihood of occurrence.
However, the perception of risks related to natural hazards has
arguably not received sufficient attention in the scientific litera-
ture, with the exception of some scattered examples, mostly fo-
cused on earthquakes (e.g. Lindell and Perry 2000) more than on
hydrogeological hazards, i.e. floods and landslides (e.g. Wachinger
and Renn 2010). Rogers et al. (1983), investigating the people’s
willingness to undertake precautionary actions related to floods,
propose a socio-psychological model based on the protection
motivation theory (Bubeck et al. 2012). The model suggests that
high-risk perception together with coping appraisal results in
protective response. Other factors such as previous flood experi-
ence and reliability of public flood protection have been also taken
into account (Grothmann and Reusswig 2006). Lin et al. (2008)
found that people affected by floods and landslides are less willing
to adopt risk mitigation measures, even if they perceive higher
risk, and are more worried and attentive to hazard information.
Nathan (2008) shows that residents, community leaders and city
planners, with reference to landslides in the hill slopes in the city
of La Paz in Bolivia, tend to underestimate or deny risk, with
important consequences for risk management, such as a failure
to raise risk awareness. Perceptions of a low level of risk have been
associated, in other cases, with insufficient or defective knowledge
of threats. According to Finlay and Fell (1997), most people seldom
think about the possibility that landslides might affect their lives,
with the obvious exception of those who are involved in landslide-
related work. The results of a study of mental models of flash
floods and landslides corroborate this notion by showing that
people who have better knowledge of hazards are those who draw
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on many different sources of information, who express fear about
natural hazards or have previous experience with hazards (Wagner
2007). However, how can vulnerable communities achieve a great-
er awareness of the hazards they face? According to Solana and
Kilburn (2003), this can best be accomplished by a public infor-
mation programme designed around existing perceptions of land-
slides. Such an approach was implemented by Plattner et al.
(2006), who proposed a procedure to quantify risk by formally
integrating individual risk and a weighted mean of relevant per-
ception affecting factors. The latter covers the following: voluntar-
iness of risk taking, individual reducibility of risk, knowledge and
experience, endangerment, subjective damage rating and
subjective recurrence frequency perception. Along the same line,
Scolobig et al. (2011) defined and tested a deliberative stakeholder
procedure for selecting landslide risk mitigation measures, taking
technical as well as economic, environmental and social factors
into account. Recently, in Italy, two national surveys were con-
ducted to assess the perception of risk in relation to landslides and
flooding in the respondent’s area of residence, in comparison with
other kinds of risks (CNR-IRPI 2013; Salvati et al. 2014). These
revealed that Italians fear technological risks more than natural
risks, whilst earthquakes were considered more dangerous than
floods, landslides and volcanic eruptions. As far as landslide risk is
concerned, a comparison of risk perceptions with Bobjective
measures^—including the number of fatal events, the number of
fatalities and the mortality rates—revealed that perceptions gen-
erally did not match the long-term risk posed by landslides, with
the relevant exception of the Campania region, where landslide
risk and perceptions of risk were both high.

Taking the main results of these researches as our point of
departure, we designed a study of the perception of landslide
risk amongst residents in the Campania region living in the
Sarno municipality, which experienced enormous damage and
loss of life—137 deaths—in 1998 as a result of a landslide event
of great magnitude, with numerous landslides of the flow type
occurring within a few hours after 2 days of exceptional rainfall
(e.g. Cascini 2004). Following the landslide event, the commu-
nity experienced a number of different phases of risk manage-
ment characterised by varying levels of involvement, including
periods of very substantial investment and intense activity
(Versace et al. 2008b). Landslides of the flow type often begin
as slides and then continue moving over long distances (Hungr
et al. 2001); the landslide source volumes generally collapse, far
from urbanised areas, without precursory signs. The flowing
mass is typically moving with extremely rapid velocities (Cru-
den and Varnes 1996). In the study area, the frequency of
occurrence of landslides of the flow type, comparable in mag-
nitude with those experienced in 1998, is relative low (Cascini
2004). The peculiar characteristics of these landslides may affect
the individual perception of their risk and people’s willingness
to support and engage in risk mitigation actions. For these
reasons, studies are needed to investigate the main factors that
determine a positive and proactive behaviour in relation to
management strategies implemented to reduce the risk posed
by such phenomena. Aiming to identify the key elements and
factors which can contribute to the optimisation of such strat-
egies, we investigated several different aspects of individual
perceptions and opinions on the subject. Starting with the need
to understand how risks are perceived in this area, we then tried

to investigate the level of information that was available to the
public. The degree of trust which exists in relation to the
organisms charged with managing hydrogeological risk was also
investigated. Finally, we examined how residents evaluate vari-
ous kinds of risk reduction measures.

The survey

Case study
The study was carried out in Sarno, a town of about 30,000
people in southern Italy which experienced disastrous landslides
in 1998. As reported by Cascini (2004), from 11.00 a.m. on May
5th to 2.30 a.m. on May 6th, hundreds of landslides occurred
inside an area of about 60 km2 of the Pizzo d’Alvano massif.
The landslides, whose triggering zones were located primarily in
the upper part of the basins of the massif, developed into large
flow-like mass movements along the valleys and the channels
below, down to the highly urbanised piedmont areas of the
Bracigliano, Quindici, Sarno and Siano towns. As the unstable
masses travelled downslope, their initial volume increased,
mainly due to soil erosion in the gullies and to minor slides
mobilised along the flanks of the gullies. Besides the widespread
damage caused, the landslides killed 160 people, 137 of which
within the municipality of Sarno.

The landslides in question, typically referred to as flowslides,
mud flows or debris flows, are frequent phenomena in the pyro-
clastic terrain that covers the carbonate rock surrounding Mount
Vesuvius (e.g. Crosta and Dal Negro 2003; Olivares and Picarelli
2003; Budetta and De Riso 2004; Cascini et al. 2005; Picarelli et al.
2008; Revellino et al. 2008; Scotto di Santolo and Evangelista
2009; Pagano et al. 2010; Cascini et al. 2014). Numerous studies
dealing with the physical characteristics of such events have been
carried out over the years, including the various triggering mech-
anisms, the flow propagation dynamics and interactions with
urbanisation (e.g. Del Prete et al. 1998; Guadagno et al. 1999;
Pareschi et al. 2000; D’Ambrosio et al. 2003; Oramas Dorta et al.
2007; Cascini et al. 2008, 2013; Martino and Papa 2008; Sorbino
et al. 2010; Papa et al. 2013). For instance, over 200 papers were
collected by Guadagno et al. (2011) to compare contrasting inter-
pretations concerning both different classification criteria used to
describe the events and different triggering mechanisms
proposed.

Very few scientific papers deal with the measures carried out
to mitigate the residual risk in the area or with the financial
aspect of the disaster. According to a 1991 note from the Salerno
prefect (as reported by D’Alisa 2012), damages to private build-
ings reached 24.2 million € and businesses lost assets worth 8.2
million €. Once again, Sarno was the town most affected, with
24.7 million € of estimated damages to buildings and business
assets. Risk mitigation measures comprised short-term and
long-term actions. The first ones mainly focused on cleaning
and improving the existing drainage channel network in the
area (Cascini 2005), and the second ones included both struc-
tural control works and the setup of a strategy for emergency
management. The structural measures constitute a system com-
prising 35 mudflow retention basins, 26 km of canals and 120
weirs and check dams (Versace et al. 2008a). The emergency
management strategy is based on an early-warning system com-
prising: four emergency phases, a geo-idro-meteorological
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monitoring network, a suite of models relating monitoring data
to emergency phases and a territorial presidium composed of
engineers and geologists (Versace et al. 2008b). All the measures
were carried out by a purposefully created governmental Emer-
gency Commission Structure, which was finally disbanded in
2008. Concerning the costs of the risk mitigation measures,
D’Alisa (2012) reports a planned investment of 550 million €,
70 % of which devoted to structural passive measures, i.e.
engineering works not aiming at reducing the probability of
occurrence of the landslides but aimed at reducing the proba-
bility that the phenomena may reach human settlements and
assets. Versace et al. (2008a) reported that 190 million € were
spent for such works up to 2005 and estimated that the final
cost of these measures would total 310 million €. According to
D’Alisa (2012), the final amount of money spent exceeded sig-
nificantly the initial plan. These estimates do not consider the
operational costs of the Emergency Commission.

Sample and questionnaire
The study involved a questionnaire survey, which was carried
out in March, April and May 2013 primarily in Episcopio, a
townland of Sarno, and surrounding areas (Fig. 1). The sample
comprised two sub-samples, the first of which involved residents
living inside the so-called Bred zone^ and the second of which
included residents outside this area. The red zone identifies the
urbanised area which was considered to be exposed to residual
risk soon after the 1998 landslides. Mapping of the residual risk

zone was based on geological analyses performed within 11 days
from the events (Cascini 2004). All neighbourhoods situated
within the red zone were further classified in July 2011. This
new zoning was based on a map of residual risk that was
developed by the Emergency Commission Structure (BURC
2006) and takes account of the effects of the structural control
works in the area, namely the construction of retention basins
and related interventions. According to this new zoning system,
the residual risk in the area influenced by these interventions
was greatly reduced, essentially confined to the areas classified
B4 and B3, whilst those classified B1 or B2 are, respectively,
considered to be at very low and low risk (see BURC 2006 for
a detailed description of the new zoning rules).

The sample is composed of 100 respondents. The first sub-
sample, which we will refer to as the Bred zone residents^, is based
on 60 people, whilst the second includes data from 40 individuals.
Within each area, a combination of sampling techniques was used
to identify respondents, including both random selection of ad-
dresses and snowball sampling guided by the aim of maximising
the heterogeneity of the two samples. Although this implies that
the sample was not constructed in rigorous fashion—which was
impossible given the available time and resources—we have com-
pared the two sub-samples and carried out a spatial analysis of the
distribution of respondents to control for what we consider to be
the main sources of potential bias.

The questionnaire was designed specifically with the aims of
this study in mind and contains four distinct sections:

Study area

”red zone”

inside ”red zone”

Residence of respondents

outside ”red zone” m
0 500 1000

B1

Risk zoning in “red zone”
(effective  since 2011)

B2 B3 B4

increasing level of restrictions

1998 landslides

Fig. 1 Location of residence of respondents in the study area with indication of the 1998 landslides, the so-called Bred zone^ (i.e. area which was considered to be
exposed to residual risk following the 1998 landslides) and the risk zoning of the red zone effective since 2011
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A. Socio-demographic and socio-economic characteristics of the
respondent
B. Perceptions, knowledge and opinions about risk management
after the event
C. Perceptions, knowledge and opinions in relation to risk
classification
D. Perceptions, knowledge and opinions in relation to the early-
warning strategy

Each of these four sections contains a series of bespoke items
which were developed on the basis of the main research questions
underlying the study (summarised in Table 1; the full question-
naire is available at http://landslideriskperception.wordpress.com/
sarno-italy-case-study/the-questionnaire/). The question items re-
ly on a range of different response scales, including Yes/No/Don’t
know categories, 10-point Likert scales, multiple choice and open
questions.

Table 1 Survey questionnaire: sections, investigated notions, research questions and question IDs

Section Investigated notion Research question Question IDs

(A) Socio-demographic and
socio-economic
characteristics of the respondent

Trust 1. Trust in experts A.2.6

2. Trust in politics and Institutions A.2.1-A.2.5

Personal interests 3. Properties and businesses in areas at risk A.3.1-A.3.2

4. Family members in areas at risk A.4.1

Social status 5. Age, gender, education, employment A.5.1-A.5.4

6. Associations and/or civic activism A.6.1-A.6.3

7. Access to information networks A.7.1-A.7.2

Prejudices 11. Ability to mitigate landslide risk with actions A.11.1-A.11.4

Risk experiences 12. Place and type of residence (landlord,
tenant)

A.1.1, A.12.1-
A.12.3

13. Involvement in 1998 events A.13.1-A.13.6

(B) Perceptions, knowledge and
opinions about risk management
after the event

Management by institutions 1. Role of Government Emergency Unit, Region,
Municipality

B.1.1-B.1.3

Realised risk mitigation
works

2. Risk mitigation works B.2.1-B.2.4

3. Cost of risk mitigation works B.3.1-B.3.2

4. Delocalization: experiences, availability B.4.1-B.4.3

5. Other alternatives B.5.1-B.5.2

(C) Perceptions, knowledge and
opinions in relation to risk
classification

Landslide risk 1. Landslides C.1.1-C.1.2

2. Knowledge of historical landslides C.2.1-C.2.2

Management by institutions 3. Responsibility C.3.1-C.3.2

4. Process and information management C.4.1-C.4.2

Zoning and land use 5. Current restraints C.5.1

6. Modification proposals C.6.1-C.6.2

Future risk 7. Future risk prospects without mitigation C.7.1-C.7.2

(D) Perceptions, knowledge and
opinions in relation to the
early-warning strategy

Current structure 1. Existence and operation D.1.1-D.1.3

2. Adequacy D.2.1

3. Alert dissemination D.3.1-D.3.4

4. Behaviour during emergencies D.4.1-D.4.2

Management by institutions 5. Responsibility D.5.1-D.5.2

6. Process and information management D.6.1-D.6.3

Individual behaviour 7. Availability to evacuation D.7.1

8. Availability to evacuation exercises D.8.1

9. Availability to active involvement D.9.1-D.9.2

Proactive opinions 10. Alert dissemination options D.10.1

11. Other proposals D.11.1
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Figure 2 shows that the sample of 100 respondents comprises a
similar number of men (51 %) and women (49 %), with an age
range of 19–85 years. More than 80 % of respondents live in a
household with 3–5 family members. More than 70 % of the
sample has at least a high school diploma, and the sample has
the following composition in terms of employment status: at work
(58 %), homemaker (17 %), retired (14 %), student (7 %) and
unemployed (4 %).

Unsurprisingly, given that the sample is drawn from the
population of Sarno which was worst hit by the events of 1998,
almost all respondents define themselves as having been strong-
ly and directly affected by the devastating landslides that oc-
curred that year (Fig. 3). In fact, 98 % of respondents personally
knew at least one of the victims of the disaster, roughly 40 %
experienced damage to their own home and almost half were
temporarily evacuated in the period immediately following the
landslide event.

Results and discussion

Knowledge of landslide risk
We asked respondents to indicate whether they currently reside in
an area that is classified as being at a high risk from landslides,
with a view to assessing their awareness of the restrictions im-
posed by the public authorities following the events of 1998

(question C5.1). The spatial distribution of the responses to this
question (Fig. 4) yields an interesting finding: Almost all respon-
dents who are living outside the red zone (34/40) and more than
half (31/60) of those living inside it indicated that they are not
living in a high-risk area.

As already mentioned, following the completion of the
structural control works in the area, residual risk within the
red zone was further classified in July 2011. Since then, the
area considered to be at high (B4) or medium (B3) risk
greatly reduced. In order to assess whether the responses were
influenced by direct knowledge of this new zoning system or
by the previous classification of areas, we asked those who
believed that their current area of residence is considered to
be at high risk to indicate the restrictions which apply to their
dwelling (question C.5.1.1). Almost all residents outside the
red zone (4/6) correctly reply that their dwelling is not sub-
ject to any particular restrictions. Of those living inside the
red zone, however, none cited the new zoning criteria, and
only two (both of whom reside in areas classified B2) men-
tioned the existence of building restrictions.

On the basis of these results, it is evident that the specific-
ities of the planning restrictions associated with definitions of
residual risk within the red zone are not sufficiently familiar to
local residents. This impression is reinforced by the respon-
dents’ knowledge of the public bodies which are responsible
for zoning regulations (Fig. 5). Almost two thirds of respon-
dents (65 %) did not know which organism was in charge of
identifying areas at risk (question C.3.1), and many of those
who stated that they knew which body was responsible for this
did not subsequently provide the correct answer. The situation
is rather different for the identification of organisms responsi-
ble for handling emergency situations (question C.3.2), as most
respondents knew that the civil protection and municipality
are the key actors in emergencies and only 35 % of respon-
dents were unable to name these.

The finding that residents in Sarno have a low level of
knowledge of prevailing classifications of risk, as determined
by competent public bodies, is a surprising result, particularly
given the enormous consequences for the local community of
the landslide event that occurred just 15 years before, and the
substantial state-funded investments that were made subsequently
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Fig. 3 Answers to questions about personal involvement in the events of 1998:
[A135] BDid you know any of the victims of the 1998 event?^; [A133] BWas your
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to reduce the residual risk. The level of information was further
investigated by asking respondents whether they have ever received
information on the risk of landslides in their neighbourhood, wheth-
er they knew how much had been spent for the construction of

protective structures in Sarno and how much had been spent for
the development of emergency plans. The responses are shown
graphically in Fig. 6. Only 15 % of respondents indicated that they
have received information from a public body on the risk of

m
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Fig. 4 Answers to question [C51] BDo you currently live in an area classified at high risk for landslides?^ and current zoning of the residual risk (BURC 2006) within the
Bred zone^
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landslides, only 12 % were able to provide an estimate of the cost of
the protective structures and only 4 % for the cost of emergency
plans.

The authors do not have detailed information on the strategies
adopted by the authorities to communicate with the residents of
Sarno on these topics, yet the existence of an information deficit
emerges clearly. Even if risk information activities were performed,
they nevertheless seem to have been ineffective. In a study dealing
with volcanic and earthquake hazards, Ballantyne et al. (2000)
state that communication effectiveness can be influenced by be-
liefs regarding existing knowledge. If people over-estimate their
existing knowledge, the likelihood of their attending to public
information will be reduced. They also state that risk communi-
cation based on passive forms of communication, like the dissem-
ination of general information by pamphlets and media
advertisements, fails to address the diversity of needs and expec-
tations within a community.

Perception of exposure to landslide risk
As reported in the introduction, an interesting study was
recently carried out to assess the perception of risk in relation
to landslides and flooding in Italy (Salvati et al. 2014). The
most relevant question of this study in relation to our study is
the following: BTo what extent do you think you are personally
exposed to the risk of flooding or landslides?^ (Fig. 7). A
relatively low percentage of respondents believe that they are
exposed to these two risks Ba lot^ or Bquite a lot^. Concerning
the national sample, 24 % of respondents indicate they are at
great risk of flooding and 17 % at risk of landslides, reaching
27 % in the Campania Region for both risks. A comparison
between the nation survey and our questionnaire is presented
(Fig. 8), although the questions (and response scales) are not
identical. Perhaps, unsurprisingly, the perception of landslide
risk in Sarno is considerably higher. Indeed, almost 40 % of
respondents believe that landslides represent a significant
threat to their dwelling, and 60 % perceive these to be life-
threatening. This result is coherent with the founding of sev-
eral studies outlining the powerful impact of previous flood
and landslide experience to individual risk perception and

mitigation behaviour (Bubeck et al. 2012; Lin et al. 2008). What
is interesting is that residents in the red zone are a little more
worried about the risk to their property than all those surveyed
in this town, but perceive a lower risk to their lives. Figure 9
shows the geographical distribution of responses to these ques-
tions. The proportion of residents who believe that their dwell-
ing is at risk rises rapidly as one enters the red zone, but the
perception of a life-threatening risk is, if anything, higher
outside this area. Many respondents indicated that, when
responding to this question, they were thinking, in particular,
of the high risks that prevail in other areas of the municipality
and the possibility of experiencing a landslide whilst present in
one of these areas. Paradoxically, those who live in the red
zone appear to have a similar (or even slightly lower) percep-
tion of life-threatening risks due to landslides, once again
highlighting the complex ways in which perceptions of risk
are socially constructed. In relation to this issue, Bubeck
et al. (2012) state that the objective risk, as defined by experts,
is not clearly related to risk perception.

Perceptions of exposure to life-threatening risks are often
influenced by fatalistic dispositions (e.g. Peters and Slovic
1996; Kouabenan 2006; Rubin et al. 2007). To evaluate this
hypothesis in relation to landslide risk, we asked respondents
whether they agreed or disagreed with the following statement:
Blandslides of the flow type can be controlled^ (question A.11.1).
The results show a well-sorted mix of opinions on this issue,
with almost 50 % of respondents agreeing or strongly agreeing
with the sentence (Fig. 10). To analyse further the results, the
residents of the red zone were divided in two groups on the
basis of their reply to the question Bhow much do you think
landslides are a hazard to your life?^ The group of individuals
who replied with a rating from 0 to 5 was extracted and their
replies to a series of other questions were analysed separately.
Responses to the previous question do not reveal any significant
differences between those who reside inside or outside the red
zone or between those who believe that their lives are threat-
ened by landslides and those who do not.
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Evaluation of adopted strategies for risk management
Paton and Johnston (2001) stress the importance, within an all-
hazard management framework, of assimilating and coordinating
the perspectives/needs derived from community consultation
within a strategic context and seeking, as far as possible, to pro-
vide the information and resources necessary to sustain empow-
erment, self-help and resilience. They also state that whilst
perception of a threat remains a pertinent precursor of risk-
reducing behaviour, the key factors are action-outcome expectan-
cies (consideration of whether risk may be reduced) and self-
efficacy (whether the required actions are within the capabilities
of the individual) judgements. The first of these factors, together
with other factors linked with the trust on the man-made actions
for the protection against the risk, will be the main focus of this
section.

Almost all respondents, regardless of where they live or
their perception of personal risk, attribute central importance
to land management for the reduction of landslides and related
risks (Fig. 11). Significant differences emerge, however, when
they are asked to rate the capacity of public bodies to manage
emergencies, the efficacy of the protective structures built in
Sarno and the management of emergency plans and alert
systems (Fig. 12). As far as public bodies are concerned, the
overall perception is highly critical, increasing in the red zone
and amongst those who do not believe that their lives are at
risk. A similar (but rather weaker) pattern of responses is
observed for the management of emergency plans and alert
systems. In contrast, the protective structures which were built
in the area receive quite positive evaluations from all groups.
People who live in the red zone but do not feel that their lives

Answer of respondents to ques�on (C.7.1):
Landslides pose a risk to your property?

m
500 10000

yes (Likert scale from 6 to 10)

m
500 10000

Answer of respondents to ques�on (C.7.2):
Landslides pose a risk to your life?

yes (Likert scale from 6 to 10)

Fig. 9 Geographical distribution of respondents with respect to the answers to questions [C71] and [C72]
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are threatened by landslides do not have a higher degree of
confidence in public bodies, protective structures or the alert
system (see Figs. 11 and 12), and in several cases, they have
even less confidence than the rest of the respondents.
Grothmann and Reusswig (2006) found that the reliance on
public measure for flood protection is negatively correlated to
threat appraisal. In this case, the lack of treat appraisal of the
respondents does not seem to be explained by the past risk
management practices.

In an earlier section, we identified the lack of official infor-
mation as a key issue in Sarno, and this emerges once again
when respondents are asked how they think people in areas at
high risk should best be protected (question C.6.2). As Fig. 13
shows, most people mention additional information as the main
priority, followed by such measures as population transfers,
respecting nature and preparing effective emergency plans.
The question of transferring residents away from areas of high
risk is an interesting one and was suggested spontaneously by 15
respondents, despite the fact that it had not been mentioned in
previous questions.

Figure 14 shows the geographical distribution of responses to
question B.2.2, which asks respondents to identify the most effec-
tive techniques for reducing risks due to landslides, choosing
between: (a) the construction of protective measures such as
retention basins, (b) limitations in relation to land use and (c)
emergency plans and early-warning systems. Relatively, few re-
spondents trust emergency plans or warning systems (26/100),
whilst the other two options were selected by a larger (and similar)
number of respondents. Protective measures are generally pre-
ferred by residents in the red zone, whilst limitations in land use
are indicated more often by those who live outside this area. When
asked explicitly about forced relocation of residents (Fig. 15), no
less than 83 respondents out of 100 felt that this was a good way of
reducing risks. More than 70 % of respondents would personally
be willing to move away from a high-risk area if a sufficient level of
compensation was offered. An amount of money was deliberately
not specified within this question to let the respondents free to
assess the relocation option in view of whatever they may consider
adequate for them. Although these results may reflect the fact that
relocation is not currently on the agenda, they warrant further
study, particularly as relocation is generally considered to be a
difficult measure to apply.

In order to investigate views of warning systems, we asked
respondents whether they thought it was useful to have an
early-warning system in Sarno for landslides (Fig. 16). More
than 80 % of respondents answered positively, although al-
most one third pointed out (spontaneously) that it would be
important to receive more information about the system cur-
rently in use. The latter once again highlights the role of
communication as an issue that intersects practically all other
aspects of community participation, awareness and involve-
ment. This is consistent with findings from Paton (2008), who
states that preparedness is a process that must be managed
through the active engagement of community members within
the risk communication process.

Concluding remarks
The study presented in this paper explores perceptions of risks
associated with landslides amongst residents in Sarno, a town in
the Campania region which has received very substantial public
funds for the reduction of residual risk following disastrous land-
slides which caused 137 deaths in 1998.

We concentrated on issues of knowledge, perception and opin-
ions of risk, risk management and interventions to reduce risks.
We reported the unexpected finding that residents in Sarno, de-
spite its recent history, are relatively unaware of the risks to which
they are exposed (i.e. as defined by the public bodies charged with
this task). The responses evince a clear lack of information, in-
cluding an almost total ignorance of the total cost of public
investments to reduce risks in recent years, focusing on residents
in the so-called red zone (i.e. area which was considered to be
exposed to residual risk following the 1998 landslides). As far as
perceptions are concerned, the feeling of being at risk is certainly
greater than that observed at national level, as we showed by
comparing our data with the results of a national survey carried
out in 2013. Nevertheless, more than 60 % of respondents believe
that their dwelling is not at risk, and approximately 40 % are not
particularly concerned about risks to their own lives. It is partic-
ularly striking to discover that people living inside the red zone are
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actually a little less concerned about personal risks than those
living outside this area.

Almost all respondents, regardless of where they live and how
they perceive risks, attribute great importance to land manage-
ment for the reduction of risks deriving from landslides. At the
same time, assessments of public bodies, local actors and those
charged with handling emergencies were nearly always critical and
become even more negative amongst residents of the red zone. As
far as specific types of intervention to reduce risk are concerned,
the most surprising finding is perhaps that a large majority of the
sample would be prepared to consider residential relocation in the
presence of adequate compensation. When asked about early-
warning systems, more than 80 % of respondents believe that
these are useful, but many feel that the effectiveness of such
systems is greatly reduced by the absence of official information.
Moreover, when asked about measures to protect the local popu-
lation, the majority of respondents indicated a need for more
information. In overall terms, therefore, there are signs not only

of a deficit of information but also of a latent and unmet demand
for public participation in the management of landslide risk in
Sarno.

The results of this study may provide policy-makers with
useful information for designing future mitigation strategies. A
crucial insight is provided by the respondent preferences on the
mitigation measures disproving commonplaces such us the pre-
sumed resident’s opposition to relocation measures. Another
suggestion clearly emerging from the study is the need to develop
more effective communication strategies in order to transmit
knowledge about actions to reduce risk below an Bacceptable^
threshold. This would have the effect of promoting awareness
amongst citizens and favouring the development of individual
as well as collective forms of responsibility. The improved
communication could also accomplish the positive effect of
remediating the lack of trust the respondents manifested to-
wards the public organism which are responsible for risk man-
agement. As the absence of trust can significantly reduce the
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efficacy of mitigation policies, this is an issue that should be brought
into focus. It is essential that the administrations understand the
opinions and perceptions of the populations that they are charged
with protecting, as the effective management and implementation of
risk reduction measures cannot happen without the active involve-
ment of the local community.
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