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Abstract Technical and institutional capacities are strongly related and must be jointly

developed to guarantee effective natural risk governance. Indeed, the available technical

solutions and decision support tools influence the development of institutional frameworks

and disaster policies. This paper analyses technical and institutional capacities, by pro-

viding a comparative evaluation of governance systems in Italy and France. The focus is on

two case studies: Naples and Guadeloupe. Both areas are exposed to multiple hazards,

including earthquakes, volcanic eruptions, landslides, floods, tsunamis, fires, cyclones, and

marine inundations Cascade and conjoint effects such as seismic swarms triggered by

volcanic activity have also been taken into account. The research design is based on a

documentary analysis of laws and policy documents informed by semi-structured inter-

views and focus groups with stakeholders at the local level. This leads to the identification
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of three sets of governance characteristics that cover the key issues of: (1) stakeholders and

governance level; (2) decision support tools and mitigation measures; and (3) stakeholder

cooperation and communication. The results provide an overview of the similarities and

differences as well as the strengths and weaknesses of the governance systems across risks.

Both case studies have developed adequate decision support tools for most of the hazards

of concern. Warning systems, and the assessment of hazards and exposure are the main

strengths. While technical/scientific capacities are very well developed, the main weak-

nesses involve the interagency communication and cooperation, and the use and dissem-

ination of scientific knowledge when developing policies and practices. The consequences

for multi-risk governance are outlined in the discussion.

Keywords Natural hazard governance � Technical and institutional capacities �
Stakeholder cooperation and communication � Qualitative evaluation tool �
Comparative analysis

1 Introduction

The consequences of disasters in terms of human lives, lost livelihoods and damages are

often traced to policies unsuited to the emerging scales of the problems they confront or to

the lack of institutional capacity and interagency coordination (Cash et al. 2006; Handmer

and Dovers 2007; Peek et al. 2012). One example is Hurricane Katrina, which hit the Gulf

coast of the USA at the end of August 2005. The main failures in applying and sharing

available information for preventing damage, including the levee break, have been

attributed to the lack of effective governance and coordination between elected officials,

authorities, and agencies at all levels (De Marchi 2007; Woo 2011). Another example is the

2011 accident at the Fukushima Daiichi power plant in Japan. As reported by the nuclear

accident independent investigation committee, the root causes of the disaster were pri-

marily found in ‘‘the organizational and regulatory system that supported faulty rationales

for decisions and actions’’ (National Diet of Japan 2012: 16).

In natural hazard research, little attention has been devoted to the study of the gover-

nance context of disasters, including the variety of relevant elements ranging from socio-

political to institutional components.

This paper focuses on these issues, starting from the assumption that technical and

institutional capacities should be jointly developed to guarantee effective natural risk

governance. Indeed, the available decision support tools influence the development of

institutional frameworks and disaster policies. This is true, for example, in case of natural

hazard maps which are the starting point when deciding about restrictions to urban growth

in risky areas. Also, the institutional architecture may influence the development of the

decision support tools, e.g., a centralized risk management system devotes more resources

to the development of risk assessments at the national level than a decentralized one

(Sharma et al. 2012).

The work presented here is the result of an interdisciplinary research, aimed at

describing the technical and institutional characteristics of natural risk governance and at

developing a qualitative evaluation tool (Walker et al. 2010, 2013). The logic is that a

comparison based on common characteristics can be useful not only to describe gover-

nance systems, but also to identify similarities and differences, strengths and weaknesses
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across risks, and, ultimately, to help decision makers identify the main problems, and to set

priorities for policy changes across different risk sectors.

The qualitative evaluation tool developed within this work includes three sets of

characteristics that cover key issues of: (1) governance actors, level, and scale; (2) decision

support tools and mitigation measures (technical capacities); and (3) stakeholder cooper-

ation and communication (institutional capacities).

We analyzed the three sets of characteristics in two real case studies: Naples, a southern

Italian city, and Guadeloupe, an archipelago in the northern French West Indies, which

comes under the French national and local administrative system. In both case studies,

high-intensity natural hazards, such as volcanic and seismic activity, are encountered, as

are floods and landslides. Guadeloupe is also prone to cyclones and storm surges and less

frequently, to tsunamis, while in Naples, fires are a bigger problem than in Guadeloupe.

The two case studies were selected as multi-hazard and multi-risk locations within the

context of a broader research project (MATRIX, supported by the European Community’s

Seventh Framework Programme, see Acknowledgment), which aims to develop new

methodologies for multi-hazard and multi-risk assessment for Europe. The latter type of

assessment makes it possible to take into account various types of interactions between

different risks. Classes of interactions include triggered events, cascade effects, and the

rapid increase in vulnerability during successive hazards (see Marzocchi et al. 2012;

Garcia-Aristizabal et al. 2013). For example, a volcanic eruption can trigger a landslide or

an earthquake can cause a tsunami. We considered Naples and Guadeloupe as valuable

case studies for a governance analysis not only because they are exposed to several hazards

but also because of the cascade effects—which were analyzed in parallel by conducting

multi-risk assessment within the same project (see Garcia-Aristizabal et al. 2013; Monfort

and Lecacheux 2013). More precisely, in Naples, two scenarios of interactions between

volcanic activity and seismic hazard and risk were conducted. In Guadeloupe the inter-

action between earthquake and landslide phenomena and its consequences on road net-

works was assessed.

However, the focus of this paper is on multi-risk governance rather than assessment.

Therefore, it is important to mention that both Naples and Guadeloupe have embarked

upon several short- and long-term plans to make their citizens safer from natural hazards.

Experts in science, engineering, and policy makers are heavily involved in the activities

that are aimed at mitigating risk. These practitioners and researchers are the starting point

of our research. Indeed, the results presented in the following sections are based on

stakeholder judgments, opinions, and evaluations of existing governance systems.

In the future, these results are envisaged to be tested, used, changed, and updated in

collaboration with practitioners to provide them with an overview of natural hazard gov-

ernance and to help them to set out the required actions for policy change across risks.

Before presenting the results, however, we will summarize the theoretical and methodo-

logical background of the research.

2 Background

Interest in governance has undergone a dramatic increase in recent years across a variety of

disciplines in which it is applicable, ranging from sociology to political sciences and

economy (De Marchi 2003; Renn 2008; IRGC 2009; Walker et al. 2010; Verweij and

Thompson 2006). In recent years, definitions and theoretical frameworks have proliferated

(e.g., Commission on Global Governance 1995; Rhodes 1996, 1997; UN-ISDR 2005;
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ISDR 2009, 2011; Biermann 2007; IRGC 2008, 2009; Renn 2008; Bevir 2009; van Asselt

and Renn 2011; Djalante et al. 2011; Ikeda and Nagasaka 2011). Moreover, it has been

applied in very different contexts from the workings of the global stock markets to

nanotechnologies, and from genetics to environmental issues (examples of the different

interpretations of the term governance can be found in Scolobig et al. 2013). The interest

can be ascribed to several reasons, such as the fact that it is a very broad concept; it

involves the collaboration of a multiplicity of stakeholders in risk decision making; it

pertains to formal and informal institutions; and it includes matters of institutional design,

technical methodology, administrative consultation, legislative procedure, and social cor-

porate accountability (Bevir and Trentmann 2007; Renn 2008).

Probably also because of this wide spectrum of topics and definitions, there are very

different views of what governance is or should be. As a consequence, analytical lenses can

be empirically rooted on different aspects, e.g., governance as problem solving, as the

result of competing values and interests among the stakeholders involved, as institutional

interactions or as dealing with structural constraints (Bovens and ‘t Hart 1996; Jessop

1998, 2003; Kaufmann 1999; Kaufmann et al. 1999; Biesbroek et al. 2013; De Marchi

2013). In our study, we started from the definition provided by the Commission on Global

Governance (1995: 2): ‘‘Governance is the sum of the many ways individuals and insti-

tutions, public and private, manage their common affairs. It is a continuing process through

which conflicting or diverse interests may be accommodated and co-operative action may

be taken. It includes formal institutions and regimes empowered to enforce compliance, as

well as informal arrangements that people and institutions either have agreed to or perceive

to be in their interest.’’

Probably not by chance, the methodologies for governance analysis applied to real case

studies are less developed than general theoretical frameworks. In recent years, a number

of international projects have sought to measure some aspects of governance quality (for an

overview, see Bovaird and Loofler 2003). Some projects have been at the global scale, with

others at the national, regional, or local level. Existing methods for governance analysis

range from desk studies to questionnaire surveys or qualitative interviews with experts. To

cite an example, one successful tool to measure the quality of governance has been

developed by the World Bank (Kaufmann et al. 1999). It provides a set of six aggregate

indicators based on information and perceptions from public officials, nongovernmental

organizations (NGOs), aid donors, and economic actors, etc. The dimensions analyzed

included accountability, political stability, absence of violence, government effectiveness,

regulatory quality, rule of law, and control of corruption. The indicators chosen for each

dimension range from the extent to which citizens are able to participate in selecting their

government to the ability of the government to formulate and implement sound policies

and regulations.

However, most of these indicators are too general and broad to describe the specific

characteristics of natural risk governance, the focus of this paper. There is still no con-

sensus among scholars on the operationalization of risk governance, as it can be clearly

concluded after reading the research results on the topic (e.g., van Kersbergen and Van

Waarden 2004; Biermann 2010; Bodin and Crona 2009; Memon et al. 2011; Benn et al.

2009; Linke and Jentoft 2012; Assmuth et al. 2010; Fish et al. 2010; Boholm et al. 2012).

In comparison with other sectors, risk governance tries to overcome the strict division

between institutional and technical aspects of risk issues. It does this by assuming that risks

are multidimensional and that responses to them should be integrated and grounded on

interdisciplinary work and cooperation (Beck 1992; Luhmann 1990; Assmuth et al. 2010;

Biermann 2007).
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This is particularly true for natural hazard governance that traditionally involves the

activities of numerous stakeholders, such as public and private services, voluntary, and

community organizations, in the different phases of the disaster cycle, from risk assess-

ment and prevention to early warning, monitoring, emergency management, reconstruc-

tion, and communication (e.g., IRGC 2008, 2009; Walker et al. 2010; Beniston et al. 2011;

Dieperink et al. 2013).

To our knowledge, there are few examples of comparisons across natural risks (and

countries) that are grounded on common sets of characteristics (Kuhlicke et al. 2012;

Walker et al. 2013). For example, Walker et al. (2013) provide a qualitative risk-profiling

tool enabling eight characteristics to be taken into account, i.e., policy framework, regional

institutions, municipal role, public risk communication, culture of multi-stakeholder par-

ticipation, segmented or marketized insurance, responsibility on those at risk to protect

themselves, and maintaining a good balance between governance tasks and resources. In

this way, they compare, for example, the governance of river flooding in Austria and the

UK, by providing a visual representation of the different characteristics. The research of

Walker et al. (Walker et al. 2013) was one of the key starting points for this study, although

we developed the comparison in a different way.

Rather than eight characteristics, we identified three sets of characteristics, for a total of

14 (see chapt. 4). Probably the most relevant difference is the inclusion of stakeholder

mapping as well as technical capacities, i.e., a set of characteristics describing decision

support tools and mitigation measures, which provides information on the science-based

governance tools developed by public agencies or private consultants for public use. We

include this set because we consider technical and institutional capacities as comple-

mentary aspects to describe governance. Another difference regards the characteristics’

evaluation. The governance profile provided by Walker et al. is ‘‘inherently qualitative and

judgmental in character, subject to the perspective and evaluation of the person creating the

profile’’ (Walker et al. 2013: 2209). We provide instead qualitative evaluations on a 1–7

Likert’s scale based on iterative rounds of stakeholders’ interviews and not on the eval-

uation of one single external observer, i.e., a researcher. The use of the Likert’s scale for

the evaluations allowed us to better represent the key differences across risks and countries

and to identify the main strengths and weaknesses of risk governance systems. We will

describe these aspects in greater depth in the following sections (see chapt. 4 and 5).

3 Research design and study sites

3.1 Research design

The research design included a documentary analysis to provide a description of the

institutional, political, and legal framework for natural risk governance in the case studies.

More precisely, we performed an analysis of the legal, regulatory, and policy documents at

national, regional, and municipal levels for each natural hazard under study in Naples and

in Guadeloupe. This analysis was complemented by a review of available reports, aca-

demic papers, journalist commentaries, and even Web sites. This provided a description of

the natural risk governance systems in each of the two case studies for multiple hazards,

including earthquakes, volcanic eruptions, landslides, floods, tsunamis, fires, cyclones, and

marine inundations (see Scolobig et al. 2013).

In parallel, we conducted a literature review on risk governance focused on existing

theories, methods, criteria, and tools to analyze it. We identified one research gap in the
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lack of characteristics to compare governance across risks and countries. Therefore, we

elaborated some hypotheses about these characteristics and validated them through

stakeholders’ interviews.

We conducted a total of 32 semi-structured interviews in different rounds. The inter-

views were conducted with different stakeholders, e.g. officers and directors of civil

protection, fire brigades, urban planners, directors of research institutes, university pro-

fessors, members of NGOs in the environmental protection field, risk and emergency

managers working at different levels (from national to local) and in the diverse natural

hazard contexts (earthquakes, landslides, etc.). In a first round of interviews, we identified

three sets of governance characteristics and asked interviewees to provide feedback on

them and to discuss strengths and weaknesses of the present risk governance systems. The

process of refinement and identification of these characteristics included several iterations.

From a preliminary list of more than 30 characteristics, we selected 14, divided between

the three sets described above (see chapters 2 and 4). In the selection process, we had to

take into account a number of constraints such as data availability, data reliability, cross-

country comparison, and cross-hazard comparison. For example, information on economic

resources deployed for risk management of the numerous natural hazards under study was

not always available, even if this is beyond doubt a key aspect. Also the differences in the

regulatory and institutional frameworks in Italy and France1 did not allow for the provision

of comparable characteristics related, for example, to the disaster risk phases.

In a second round of interviews, we asked interviewees to provide evaluations for each

characteristic on a Likert’s scale from 1 (min) to 7 (max). We stopped the round of

interviews when the evaluations of the stakeholders converged to the same values (see

Sect. 4). A numerical evaluation allowed us to better ground our discussion on the

strengths and weaknesses of the present governance systems. However, it is important to

emphasize that these evaluations are meant to provide a qualitative, flexible, and dynamic

tool to foster discussion with interviewees rather than to provide a static description of

reality.

The preliminary results were discussed and challenged during focus group discussions

with experts and researchers with experience in natural hazard management (an extended

research report describing the research design in greater depth is available: Scolobig et al.

2013).

3.2 Study sites

Naples (population 962,000, National Census, 2011) is the biggest municipality in southern

Italy and the capital of Campania, one of Italy’s 20 regions. The city has a widely rec-

ognized high volcanic hazard and is also exposed to earthquakes, floods, landslides, and

fires. Most of these risks are interconnected. Earthquakes from both the tectonic seismic

source (Apennine chain) and volcanic sources (Campi Flegrei and Somma-Vesuvio) can be

felt in Naples. Flood events are also very frequent because of the Mediterranean climate

and the geomorphology of the city, which lies mainly on narrow coastal plains bordered by

pyroclastic hills, and whose slopes speed up the flow of sediment-laden waters toward the

sea (Alberico et al. 2011). In the last few years, severe forest fires have also been reported

in the city, mainly during the summer period: For example, more than 40 human-made fires

1 In Italy, the phases are risk assessment and prevention; monitoring, early warning and prediction;
emergency management and relief; recovery and reconstruction. In France, the phases are hazard assess-
ment; prevention/preparedness; monitoring; advice on alert; alert; crisis management.
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affecting the green areas of the city were registered in 2011 (Dipartimento risorse agricole

2012). Forest fires can be caused by another threat to the city: the Somma-Vesuvio and

Campi Flegrei volcanic sources. The volcanic risk is high because of the combination of

the high population density and of the number of buildings exposed to this explosive and

eruptive hazard, which, should pyroclastic clouds occur, would have immense destructive

power.

The French overseas department of Guadeloupe (Département-Région d’Outre Mer) is

exposed to similar types of hazards, although with different characteristics. In contrast to

Naples, it is also prone to cyclones and less exposed to fires since the archipelago has a

tropical climate. Guadeloupe is located in the Lesser Antilles and includes five main

Islands (Grande-Terre, Basse-Terre, Marie-Galante, la Désirade, and Les Saintes) cov-

ering an area of 1,628 km2. The archipelago has 32 municipalities. The major geological

risk in Guadeloupe is the active volcano of la Soufrière and seismic activity along the

inner Caribbean arc. Tsunamis and landslides can be triggered by those hazards. The

main meteorological risk is due to its high exposure to cyclones (hurricane) and tropical

storms. Guadeloupe can be directly impacted by very high winds (up to 200 km/h) and/

or rainfall with secondary effects of sea water surges, waves, and marine floods that can

erode the coastal zone, and also heavy rainfall which often leads to inland floods and

landslides.

4 Results

In this section, we present the results of the qualitative evaluation of natural risk gover-

nance in Naples and Guadeloupe. On the basis of the documentary analysis and interviews,

we have identified three sets of governance characteristics:

1. Stakeholders and governance level: this includes a description of the diverse and

interdependent set of stakeholders involved in the natural risk governance system, their

roles and responsibilities. These stakeholders typically work at different levels, and we

considered the national, regional/river basin, and municipal level. This set thus

provides information on the institutional architecture;

2. Decision support tools and mitigation measures (technical capacities): hazard,

exposure and vulnerability maps, monitoring and warning systems, emergency plans,

and risk mitigation measures were considered. As a result, this set provides

information on the science-based governance tools developed by public agencies or

private consultants for public use;

3. Stakeholder cooperation and communication (institutional capacities): this includes

information related to the cooperation and exchange of knowledge among actors, as well

as their involvement in risk decision-making processes. It covers a wide range of issues,

including public availability of hazard/risk assessments, planning integration at different

levels, the balance between governance tasks and resources, multi-stakeholder

participation, responsibility on those at risk for protection. As a result, this set provides

information about the interactions between the science and practice domain.

4.1 Stakeholders and governance level

In Italy and France, private and public stakeholders from the national to the municipal level

interact to guarantee an effective governance system (Figs. 1, 2). Several ministries have
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the responsibility for the development of legislation, guidelines, policies, and the coordi-

nation of other agencies for natural risk management. In Italy, there is a mixed top-down,

bottom-up organizational system (OECD 2009). The 20 Italian regions also have legis-

lative powers for natural hazard management, a result of the devolution and decentral-

ization process that started in 1998 (Bassanini Law Decree 1998; Constitutional Law

3/2001). In France, risk management has a more centralized/top-down nature, with a strong

role played by the state authorities (either central or local representatives, i.e., prefect and

state representation of the ministries for Environment and Equipment). However, regions

and departments have no regulation competency for risk management.

In Italy, the department of civil protection is a national coordinating body and works

together with the competence and functional centers (law decree 3593/2011). These centers

are institutions that provide scientific and technical expertise about the nature of hazards

and risks, the vulnerability of the population and assets, monitoring and real-time pre-

dictions and the development of mitigation measures. Another key actor is the civil pro-

tection service (established by law 225/1992, last update law 100/2012), an umbrella

institution which guarantees the coordination of disaster management activities. Its main

operational organizations are the fire brigades, army, police forces, forestry service, the

national health service, voluntary organizations, etc. Relevant members are also the

mayors, the prefects, and the presidents of the regional councils. The guiding principle for

emergency management in Italy is subsidiarity. When municipal government capacities are

insufficient for managing the scale of an event, they are supported by provinces and regions

or the state, depending on what kind of event it is. When a disaster happens, also municipal

and/or provincial, regional, and national operations centers (MOCs) are activated. Local

emergency units work together to define the intervention strategy (Citta’ della Scienza

2008; Regione Campania 2008).

In France, there is a similar emergency organization (law 2004-811 from August 13,

2004). The mayors are the main actors responsible for safety in their respective munici-

palities. The prefects (state representatives at the department level) are responsible for the

Fig. 1 Main stakeholders in Italy
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local application of policies. They can prescribe the implementation of plans and are to take

over the crisis management if a municipality is overwhelmed. Departments and regions can

also contribute, mainly by financing equipment or mitigation measures. The risk research and

scientific community is made up of several different actors, but they are not organized in

networks by law, as is the case of the competence and functional centers in Italy.

Another key difference concerns the insurance sector. In Italy, this is not very devel-

oped. Indeed, there is no private insurance available for many natural hazards, for example,

landslides and floods. For others, like earthquakes and fires, there is only partial coverage.

In particular, earthquake insurance is generally taken out only by industrial plants. This is a

consequence of the Italian policy of direct intervention by providing post-disaster financial

aid and enacting ad hoc laws for recovery.

The French system on the other hand allows a risk transfer to insurance and to the state.

Compulsory insurance on property and homes includes a contribution to a national fund

(‘‘fond Barnier,’’ decree 2005-29 from January 12, 2005) which helps indemnify property

owners against unexpected and major natural disaster events (CATNAT = catastrophe

naturelle) and also supports risk research and risk prevention. Figures 1 and 2 summarize

the main stakeholders in Italy and France working at different levels.

4.1.1 Stakeholder evaluations

The main authorities in charge of natural hazards and risks management differ between

risks. As revealed by the documentary analysis, one of the characteristics that better allows

one to grasp these differences is the governance level, i.e., the role played by public

authorities at municipal, regional/river basin, and national levels in risk management.

Fig. 2 Main stakeholders in France
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Based on stakeholder evaluations, Fig. 3 summarizes the role of the public sector

(municipal, regional/river basin, and national) for the relevant risks in Naples.2

It is not possible here to comment on single risks, so we will focus on the key differ-

ences between risks (for a detailed overview, see Scolobig et al. 2013). For example, the

management of volcanic risk is highly centralized, with the national civil protection

authorities having a leading role and almost exclusive responsibility for it, together with

the National Institute of Geophysics and Volcanology (INGV). For hydrogeological risks

(floods and landslides), the structure is more decentralized, with the regional and the river

basin authorities playing a key role. To be more precise, the river basin authorities are

responsible for flood/landslide hazard and risk assessment and for the production of basin

plans, and hazard/risk maps (usually at a scale 1:25,000). The regional authorities are also

involved in the fire and seismic risk management, even if for the last one the national

authorities play a very relevant role with the preparation of seismic hazard and risk maps.

Instead each region has the competence to organize its fire fighting system, including

prevention and planning activities. Regional plans for forecast, prevention, and active

struggle against forest fires have to elaborate a risk assessment, considering both predis-

posing factors and causes. In the case of earthquakes, emergency management is supported

by two main surveillance seismic networks that rapidly disseminate information about an

event as soon as it occurs: the seismometric network of INGV and the National Accel-

erometric Network (RAN) of the civil protection department. Fire fighting is carried out by

ground teams in coordination with the national forest fires air fleet. The unified airborne

operations center of the national civil protection is in charge of coordination of request of

assistance made by regional systems (for an overview of single risk governance systems,

see Scolobig et al. 2013).

In Guadeloupe (Fig. 4), monitoring of the main phenomena is under the responsibility

of national observatories networks which have local branches in the archipelago. The

volcanological and seismological observatory of Guadeloupe (OVSG), part of the Institut

de Physique du Globe—Paris, is in charge of the seismic and the volcanic monitoring,

while meteorology is monitored by Meteo France. These institutions both monitor and

provide advice to the prefect on what alert level to announce when an event occurs. For

floods and landslides, which are considered as secondary hazards, monitoring is much less

implemented and the role of municipalities is more relevant.

When asked to identify strengths and weaknesses in the institutional architecture,

stakeholders in the two case studies provided very different answers. For example, inter-

viewees in Naples (but not in Guadeloupe) tend to agree that a decentralized system is

more conducive to effective risk governance. They maintain that for hydrogeological risks,

more information and studies are available and that interagency cooperation at the local

level is easier than for other risks. However, a decentralized system also has some limi-

tations related primarily to the lack of funding transfer at the local level.

Interviewees in Guadeloupe, on the other hand, believe that the present system is

efficient, with responsibility residing in the prefect and the mayor (the prefect being

subsidiary to the mayor in case of failure). The interviewees also stated that much more

cooperation is necessary between neighboring islands (whether independent, Montserrat or

2 As mentioned above (see Sect. 4.1), it is important to note that subsidiarity is the guiding principle for
emergency management in Italy, but not for hazard, exposure and vulnerability assessment, warning system,
or reconstruction and risk mitigation measures. The stakeholders’ evaluation concerning the governance
level summarize the role of different authorities across disaster phases and are meant to be complementary
to the evaluations regarding decision support tools and stakeholder cooperation and coordination.
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Dominica, or French oversea departments—Martinique). This cooperation should be in

terms of the observatory networks, alerts, a common GIS platform, the sharing experi-

ences, etc.

A weakness that hinders effective governance is shown in Italy with respect to the

difficulties in cooperation between public agencies working at different levels (e.g.,

national, regional, and municipal). This is clearly a problem for the management of cas-

cade and conjoint effects. For example, when discussing the scenario about the effects of

seismic swarms triggered by volcanic activity in Naples, some difficulties emerged in the

interaction between the national authorities in charge volcanic risk and the regional

authorities in charge of seismic risk. Authorities at the municipal level should ensure that

knowledge available at national and regional level can be used and disseminated locally.

However, as we will better describe in the following sections too (see chapt. 5), these

authorities very often lack capabilities and resources to do so. Even greater difficulties

have been reported for the interactions between the public and private sector. Stakeholders

in both case studies suggest that new forms of partnerships within and between the public

and private sector need to be developed.
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Fig. 3 Role of public sector levels in governance in Naples [evaluation provided on a 1–7 Likert’s scale:
1 min role, 7 max role]. *Hydrogeological risk in Naples includes floods and landslides (managed by river
basin authorities)

Fig. 4 Role of public sector levels in governance in Guadeloupe [evaluation provided on a 1–7 Likert’s
scale: 1 min role, 7 max role]
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4.2 Decision support tools and mitigation measures

A number of science-based tools are available to support decisions in the various phases of

the disaster risk cycle. A key difference between the two case studies concerns hazard,

exposure, and vulnerability assessment. While in France, the risk prevention plans (PPR)

collect information about each specific hazard (which are then summarized into one map

for Guadeloupe), in Italy, tools and maps are prepared by a number of different agencies

and authorities. There is therefore no single document available, that combines all risks, or

at least it is not compulsory by law.

The PPR in Guadeloupe, as all over France, are a legally binding urban planning

document regulating land use and imposing construction rules in risk-prone zones at the

municipal level (laws 87–565 from 1987, 95–101 from 1995 and 2003-699). The maps are

drawn up for all municipalities of the islands. In Naples, the system is ‘‘single risk-

centered’’ with different authorities providing maps and tools for integration into urban

planning. The systematic assessment of landslide/flood hazard, risk, and vulnerability is

performed by the river basin authorities which provide several plans based on a four level

risk classification scheme (Law 183/1989; law 267/1998). With regard to earthquakes, the

regions are in charge of the identification, classification, and updating of seismic areas

based on a national seismic hazard map produced by the INGV (National Ordinance

3519/2006). Regional plans for forecast, prevention, and forest fire fighting itself have to

work out risk assessment, considering both the predisposing factors and causes of the risk.

Mapping of the forests is planned at the regional level but implementation is at the local

level.

In Italy for predictable events (hydrogeological and volcanic risk), guidelines are

available for the establishment of warning systems. These guidelines specify the charac-

teristics of the monitoring systems and the procedures to be applied for each alert level.

These guidelines are provided in the national emergency plans for the volcanic risk and in

the form of national directives for the hydrogeological risk.

As for the seismic risk, only a prototype system for seismic early and post-event

warning is being developed and tested in the Campania region called ‘‘Seismic Alert

Management System’’ (SAMS).

In Guadeloupe, when forecasting is possible, institutions charged with monitoring are

responsible for advising the prefect who is responsible for announcing the level of alert.

This takes place in the event of cyclonic and tropical storm events and volcanic eruptions;

alert levels are from yellow to gray and matched with behavioral recommendations for the

population, depending on the hazard. For earthquake risk, a post-event intensity maps are

produced by the volcanological and seismological observatory of Guadeloupe.

Another key decision support tool is the emergency plan which follows general

guidelines provided at the national level in both countries. In Naples, there is an organic

and systematic method, the so-called Augustus method, elaborated in national guidelines.

From July 2012 (law 100/2012), municipal authorities are legally obliged to set up

emergency plans, which collect available information about potential risks and establishes

relevant procedures. In Guadeloupe, the Organization for Civil and Security Response

(ORSEC) plan is a general plan that describes the emergency organization in case of a

disaster where the local means are insufficient, while also defining the actions needed to

restore a normal situation. The ORSEC plan in its latest version urges the municipalities to

design a safety plan (Plan communal de sauvegarde, PCS), so as to be ready for disastrous

events, and to have the means to act in an emergency (information for citizen, evacuation

plans, etc.). This safety plan must consider all possible risks and conjoint/cascade effects.
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Finally, under the label of risk mitigation measures, are included all the measures that

can be adopted to reduce risk, including structural engineering works in the case of floods

and landslides, building code and retrofitting provisions in the case of earthquakes or

volcanic risks, forest clearing and maintenance for the case of fire risks, etc. Investments in

these measures have been made both in Italy and Guadeloupe.

4.2.1 Stakeholder evaluations

This section summarizes stakeholder evaluations regarding decision support tools and

mitigation measures. We asked stakeholders to evaluate the availability of these and the

territory coverage on a 1 (min: tool/plan not available) to 7 (max: tool/plan available and

covering the entire territory) Likert’s scale. As Figs. 5 and 6 show, many differences can

be identified across hazards and risks.

In Naples (Fig. 5), the main strengths are the hazard assessment and the monitoring/

warning system. This means that hazard maps are available and a monitoring/warning

system is in place for all the natural hazards under study. Exposure and vulnerability

assessment are also available but with differences depending on the hazard. For example,

in the case of fire, vulnerability assessment is sporadically performed by local authorities,

in most of the cases in a very qualitative way. The same is partially true for hydrogeo-

logical phenomena. In the case of volcanic and seismic risk, vulnerability maps are

available for public buildings, while maps for private buildings are also available, even if

not always to the general public. Monitoring, forecasting, and hazard/risk assessment for

hydrogeological risks are characterized by lower levels of uncertainty in comparison with

seismic events. Also inherent to each phenomena’s temporal/spatial scale, the methodo-

logical approaches for hazard and risk assessment are very different: For example, seismic

vulnerability assessment is based on maps and on the physical vulnerability of individual

households, while hydrogeological risk assessment is based on spatialization of hazard and

risk maps (often at a scale 1:25,000) as well as event modeling and simulations.

The main weaknesses are related to emergency planning and risk mitigation measures.

For volcanic risk, there is an emergency plan prepared and constantly updated by the

national civil protection in Rome. For the other natural risks, the responsible authorities are

at the municipal level, and the emergency plan was in preparation when this research work

was performed in Naples in 2010/2011 (i.e., before the enactment of law 100/2012). As

reported by the head of the municipal technical office: ‘‘One of the key problems in Naples

is that it is not possible to identify escape routes that can be used for different purposes and

risks. As a consequence, residents need to remember different instructions depending on

the type of event and risks.’’ As reported by another interviewee: ‘‘In the case of earth-

quakes, for example, the historical center of the city is highly endangered and it is not

possible to identify safe rescue points for the inhabitants’’ (head of one of the river basin

authorities). Avoiding citizen panic is still a major concern for public authorities and the

idea of open communication about the lack of escape routes and safe areas worried many

interviewees.

With regard to risk mitigation measures, a key problem is the lack of economic

resources. Interviewees in Naples report that in the past more resources had been allocated

for some risks, particularly for structural protection measures against flash floods and

landslides. This may be due to the higher frequency of these events, and also to the fact that

structural works protect entire communities, whereas in the case of seismic or volcanic risk

mitigation, measures have to be adopted at the household level. At the same time, we have
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no clear evidence of the economic resources spent on mitigation for each of the risks of

concern.

In Guadeloupe (Fig. 6), the PPR are said to be multi-hazard. However, as reported by

interviewees, PPR have mainly been elaborated for single risks (volcanic, earthquakes,

landslides, and floods), and then compiled into a synthetic map. The links between hazards,

Fig. 5 Decision support tools and mitigation measures in Naples [evaluation provided on a 1–7 Likert’s
scale: 1 tool/plan not available, 7 max coverage]. *Hydrogeological risk in Naples includes floods and
landslides (managed by river basin authorities)

Fig. 6 Decision support tools and mitigation measures in Guadeloupe [evaluation provided on a 1–7
Likert’s scale: 1 tool/plan not available, 7 max coverage]

1536 Nat Hazards (2014) 73:1523–1545

123



such as triggering effects, are not considered, and recommendations are drawn up for

individual risks; a practice that could lead to dangerous side-effects. For example, a

concrete roof that, while resistant to cyclone force winds, could be fatal in the case of an

earthquake building collapse. As in Naples, hazard and exposure assessment as well as the

warning system is the strength of the system when high-intensity hazards such as cyclones,

earthquakes, and volcanic eruptions are considered. Vulnerability assessments, as descri-

bed by the interviewees, give priority to population security. However, the lack of

knowledge of the other dimensions of vulnerability leads to inadequate mitigation mea-

sures. The profile for Guadeloupe also underlines the lack of available knowledge and,

therefore, inadequacies in the management of moderate-intensity/high-frequency hazards

such as inland floods and landslides. This can be explained by the fact that these phe-

nomena are localized (in comparison with earthquakes or cyclones which are widespread).

4.3 Stakeholder cooperation and communication

This set represents some relevant institutional capacities for natural risk governance,

including a number of characteristics focused, for example, on the integration of different

types of plans, on institutional fits and misfits across spatial and temporal scales and

different sectors, on the involvement of stakeholders in decision making, etc. In com-

parison with the other sets of characteristics, these ones are less tangible and, in general,

there are fewer legislative requirements and obligations regarding cooperation and com-

munication issues.

4.3.1 Stakeholder evaluations

Figure 7 summarizes the main results about the science-governance interactions in Naples,

again on a 1–7 point Likert’s scale. Hazard, exposure, and vulnerability assessment are in

general publicly available and accessible online, even though there is no Web site

including all this information for different risks in a consistent way. For example,

hydrogeological assessments are available on the river basin authorities’ Web sites, while

the seismic maps are available on the INGV Web site. Yet, the question is do the residents

of Naples know that there are different authorities in charge of the assessments of different

risks? How much are these online assessments consulted and how user-friendly are they?

Effective communication is the foundation to building a culture of multi-stakeholder

participation. The latter is, in general, quite weak. Hydrogeological risk is likely to

improve, due to the implementation of the EC Flood Directive (Directive 2007/60/EC),

which aims at the wider stakeholder involvement in river basin management (Fig. 7).

With regards to the integration of decision support tools in existing urban planning,

some interviewees maintain that there is a need to harmonize risk assessment for different

risks in order to guarantee a better identification of priorities for risk prevention and

mitigation. This is also clearly linked to the development of multi-hazard and risk-

assessment methodologies that could help provide a better integration of the present

decision support tools in existing urban plans. Integration requires human resources and

time: the imbalance between governance tasks and resources seems to be a major con-

straint. It is interesting to note that this imbalance is stronger for those risks (seismic and

volcanic) characterized by a higher level of responsibility on those at risk for protection.

Household mitigation measures are the responsibility of homeowners in the case of seis-

mic, volcanic, and hydrogeological risk. There is no legislative obligation, excluding the

need for new buildings to respect the various building and planning codes established by
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law. Most of the time, resources are insufficient or household risk mitigation measures are

too expensive.

In Guadeloupe (Fig. 8), public authorities in charge of risk and emergency management

are more focused on education campaigns in the field than public access to technical

documents. They also believe that the local population is aware of seismic risk and

cyclonic winds, probably because of recent experiences of this type of event and the

awareness campaigns for seismic risk in schools. The same is not true for landslides and

inland floods, whether triggered by the other hazards or not.

This shows how an investment in risk communication and education strategies seems

necessary, especially to increase residents’ risk awareness and preparedness.

The integration of decision support tools in urban planning seems to work well,

probably also because of the existence of the PPR (see Sect. 4.2). Yet, as reported by urban

city planners, there is still room for improvement in terms of mainstreaming and

Fig. 7 Stakeholder cooperation and communication in Naples [evaluation provided on 1–7 Likert’s scale:
1 min, 7 max]. *Hydrogeological risk in Naples includes floods and landslides (managed by river basin
authorities)
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Fig. 8 Stakeholder cooperation and communication in Guadeloupe [evaluation provided on 1–7 Likert’s
scale: 1 min, 7 max]
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integrating risks into development policies, strategies, and actions, and, more in general,

into urban environmental management and policies. With regard to the balance between

governance tasks and available resources, the CATNAT insurance system (see Sect. 4.1)

covers natural disasters (after proper evaluation) and is likely to lead to a transfer of

responsibility from individuals to the decision makers. However, it is important to bear in

mind the specificity of Guadeloupe, which—as one of the French territories—has less

insurance penetration than the rest of France.

Finally, the culture of multi-stakeholder participation, i.e., the involvement of public

and private actors in risk decision making, is in general quite weak in Guadeloupe. The

results point to the dichotomy between high-intensity/low-frequency versus low- to

moderate-intensity/high-frequency risk: the profile underlines once again the lack of

stakeholder participation in considering low- to moderate-intensity/high-frequency hazards

such as inland floods and landslides.

5 Discussion

Good governance is identified as being particularly important for reducing risks, for

dealing with emergencies and disasters effectively, for supporting actions at several levels

from local to international, and for fostering an integrated approach to risk reduction in

policies, planning, and programs related to sustainable development. However, the

methodologies for governance analysis applied to real case studies are less developed than

general theoretical frameworks.

In our research, we conceptualized natural hazard governance as concerned with

definable and comparable sets of technical and institutional characteristics that enable risks

to be handled in society (see also Walker et al. 2013). The three sets of characteristics used

to compare the governance of different natural hazards allowed us to identify similarities

and differences across countries as well as strengths and weaknesses of the current sys-

tems. The aim of the research was therefore twofold: (1) to cover a methodological gap in

natural hazard governance research and (2) to provide a good starting point for practi-

tioners to discuss problems, and priorities for institutional policy changes within multi-risk

contexts. The three sets of characteristics provide a wide array of results, which can be

commented upon and used for different purposes.

First, the results allow the identification of key similarities and differences in the

governance systems in Italy and France. For example, the legislative power at the regional

level, the role of the civil protection service, and the networks of competence and func-

tional centers are Italian specificities. A well-developed insurance system (in association

with government regulations on CATNAT) and an integrated approach to risk assessment

(PPR ) make the difference in the French system. The organization and structure of the

warning systems and emergency management are not very different, with the exception of

the key role played by the prefects in Guadeloupe.

Second, the results allow the identification of strengths and weaknesses of risk gover-

nance across risks and countries, as summarized in Table 1. This table is based on the key

results of the interviews and the sum of the evaluations provided by the stakeholders. It is

meant to be a qualitative, flexible, and dynamic tool providing an overview that can be

used in several potential settings to foster discussion (single risk specificities are instead

summarized in Table 2).

For example in Naples, there is a lack of capability at the municipal level. As

emphasized by many interviewees, the investment of more resources at this level is

Nat Hazards (2014) 73:1523–1545 1539

123



definitely a priority, so that knowledge available at, for instance, the national and regional

levels can profitably be used and disseminated locally. Within the science domain, hazard

assessment, exposure assessment, and monitoring/warning systems are well advanced.

Greater efforts are needed instead to implement risk mitigation measures and integrated

emergency planning. Integrated tools for hazard/exposure assessment (as with the PPR

developed for Guadeloupe) can also be considered as good practices to be encouraged in

Naples. In Guadeloupe, decision support tools are well advanced but difficulties have been

identified in integrating and understanding vulnerability assessments over physical, eco-

nomic, and social dimensions. With regard to the responsibility on those at risk for pro-

tection, the CATNAT insurance system mentioned above covers natural disasters but is

likely to lead to a transfer of responsibility from individuals to decision makers. However,

it is also important to bear in mind the specificity of Guadeloupe, as one of the French

territories with less insurance penetration than the rest of France (Calvet and Grislain-

Letremy 2011; Monfort et al. 2013). A main common finding is that the set of charac-

teristics related to institutional capacities/stakeholders cooperation and communication

have been evaluated, in general, to be much lower than the technical aspects and decision

support tools.

Differences across natural hazards are also striking, as summarized in Table 2.

For example in Naples, stakeholder communication and cooperation for hydrogeolog-

ical risk is, in general, a strength, probably also due to the decentralized system and the role

played by the river basin authorities, as boundary organizations. However, the divide

between geological (seismic and volcanic risk) and hydrogeological hazards emerges quite

clearly in Naples, whereas in Guadeloupe, the divide between high-intensity/low-

Table 1 Most relevant strengths (?) and weaknesses (-) in the two case studies

Sets Characteristics Strength (?)/
weakness (-)

Naples Guadeloupe

Stakeholders and governance level National role ?

Regional/river basin role

Municipal role - ?

Decision support tools and mitigation
measures

Hazard assessment ?

Exposure assessment ? ?

Vulnerability assessment -

Risk mitigation measures -

Monitoring/warning system ? ?

Emergency plan - ?

Stakeholder cooperation and
communication

Public availability of hazard/risk
assessment

?

Planning integration at different levels ?

Balance between governance tasks and
resources

-

Multi-stakeholders participation - -

Responsibility on those at risk for
protection

-

Note If no sign (? or -) is reported, it means that the characteristic has not been evaluated as a relevant
strength or weakness, i.e., it received very high or very low evaluations
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frequency versus low-intensity/high-frequency risks is more important. For Guadeloupe,

this possibly manifests itself by being better decision support tools and stakeholder

cooperation and communication for seismic, volcanic, and cyclonic risk than for marine

inundation, erosion, or ground movement. Thus, low-intensity/high-frequency events

should be considered as a priority on which to focus additional attention.

Our study also has some limitations. One of the main ones is that it only considered two

case studies. In both of them, the (possible) occurrence of high-intensity/low-return period

events have probably helped to build a higher risk awareness (for these events) than in

other regions exposed to multiple hazards.3 This clearly poses the question of wider cross-

country comparisons. The differences between countries and risks are definitely more

prominent than we expected at the beginning of this work and it suggests the need for more

empirical testing.

Another limitation is methodological and concerns the distinction between the

descriptive-analytical (‘‘how governance is’’) and the normative-prescriptive level (‘‘how

governance should be,’’) especially considering the existing legislation and regulatory

framework. A very delicate part was the gap between legislation and its implementation,

especially where new legislation was concerned. For example, the culture of multi-

stakeholder participation for landslides and floods risk management has been definitely

boosted by the implementation of the flood directive (Directive 2007/60/EC), but its

Table 2 Most relevant strengths (?) and weaknesses (-) for different natural hazards [N Naples,
G Guadeloupe]

Natural
hazards

Sets of characteristics

Decision support
tools and mitigation
measures

Stakeholder
cooperation
and communication

Seismic risk N ?

G ? ?

Volcanic risk N ?

G ?

Hydrogeological risk N ? ?

G

Fires N -

Cyclone G ?

Continental flood G

Tsunami G -

Marine inundation G - -

Erosion G - -

Ground movement G -

Note 1 If no sign (? or -) is reported, it means that the characteristic has not received very high or very low
evaluations

Note 2 We did not include the set of characteristics related to the stakeholders and governance level because
they can not be considered ‘‘per se’’ strengths or weaknesses

3 In this distinction, it is included a geographical dimension for the Guadeloupe case: high-intensity events
as earthquakes, volcano eruptions or cyclones impacts a huge part of the territory in contrast to moderate-
intensity/high-frequency events like landslides, which are in general more local.
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implementation within national legislative frameworks is still in progress. Another

example is urban development in risky areas: Even if this is strictly prohibited by law,

illegal buildings in high-risk areas are still constructed. However, opinions of experts and

local authorizes differ considerably on a number of points, including the extent and scope

of illegal buildings (e.g., some attribute the main causes to lack of trust in local authorities,

others to lack of information, or lack of control by local authorities), how it has developed,

how it can be effectively monitored and by whom, and even what defines illegal devel-

opment (see De Marchi and Scolobig 2009).

Another methodological limitation regards the evaluations of the different hazards

characteristics. In our cases, the evaluations of stakeholders tended to converge and we

reiterated interviews to obtain reliable results. However, in the future research, stake-

holders’ divergent opinions could lead to higher levels of uncertainty during the scoring

process. To avoid this shortcoming in the future, questionnaire surveys can be developed in

order to obtain data amenable to statistical treatment.

In conclusion, differences across risks and countries are striking and it is difficult to

identify common findings. Probably the strongest one is that both countries have developed

adequate decision support tools for most of the hazards, but the same is not true for

interagency cooperation and communication, thus including how the scientific knowledge

feedbacks into the policy and practice domain. This suggests the need to invest more time

and resources to better understanding how the development of technical solutions influ-

ences the institutional practices for risk management, with a focus on the barriers related to

the development of institutional capacities and the use of scientific knowledge in the policy

domain. For the aspects related to multi-risk governance, thus including cascade and

conjoint effects, institutional arenas with an interdisciplinary and multi-sector character for

discussing and acting on multi-risk issues should be created in order to overcome the

barriers in interagency cooperation and communication.

As maintained by the practitioners involved in our research, the results proved useful to

foster further discussion about future changes to make natural risk governance more

effective at the local level. As researchers, we hope that the results can represent a useful

step to foster the theoretical and methodological debate on natural hazard governance.
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souscription. ÉCONOMIE ET STATISTIQUE No 447, 2011 57
Cash D, Borck J, Patt A (2006) Countering the ‘loading dock’ approach to linking science and decision

making: a comparative analysis of ENSO forecasting systems. Sci Technol Human Values 31:465–494
Citta’ della Scienza (2008) Methodology management of natural disasters, MEDRISK—Mediterranean Risk

Management del ‘‘PROGRAMME INTERREG III B ARCHIMED’’
Commission on global governance (1995) Our global neighborhood. Oxford University Press, Oxford
De Marchi B (2003) Public participation and risk governance. Sci Public Policy 30(3):171–176
De Marchi B (2007) Not just a matter of knowledge. The Katrina debacle. Environ Hazards 7:141–149
De Marchi B (2013) Risk Governance and the integration of scientific and local knowledge. In: Fra Paleo U

(ed) Risk Governance. The articulation of hazard, politics and ecology. Springer, Berlin (forthcoming)
De Marchi B, Scolobig A (2009) Dilemmas in land use planning in flood prone areas. In: Samuels P,

Huntington S, Allsop W, Harrop J (eds) Flood risk management: research and practice. CRC Press,
Taylor and Francis Group, London, p 204

Dieperink C, Green C, Hegger D, Driessen P, Bakker M, Van Rijswick M, Crabbé A (2013) Flood Risk
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