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ABSTRACT
At the global level, risk management tools are under discussion, in particular in the agricultural sector, 
in relation to its vulnerability to climatic risk. The main question points refer to the effectiveness of the 
most common current policy schemes, based on public support to insurances and compensation aids, 
in relation to the patterns of risk analysis in the context of climate change. Italy has a long tradition of 
risk management in agriculture because of the heterogeneity of climatic conditions. The present study 
has been conducted by Council for Agricultural Research and Economics to explore the potential of 
the current risk management scheme. One of the more relevant aspects studied is the demand for risk 
 management in terms of exposure to disasters of the agricultural areas and their vulnerability.  Crossing 
this analysis with the policy scheme, it is possible to assess its effectiveness in covering climatic risks. 
The results show that the current system based on economic tools needs a strong integration into a 
wider framework of risk assessment and policy strategies addressing climate change adaptation, in 
synergy with other structural and management measures.
Keywords: agriculture and climate change, climatic risk management, insurance schemes, policy 
assessment.

1 CONTEXT AND OBJECTIVES OF THE STUDY
The climatic scenarios currently taking shape show an increase in uncertainty of climate 
conditions directly influencing the agricultural production. Within the studies of the 
 Intergovernmental Panel on Climate Change (IPCC) [1], the sector is indeed one of the most 
exposed and vulnerable to climate change, in particular referring to the higher likelihood of 
weather events leading to natural disasters.

Italian agricultural production is based on the quality and variety of production, and also 
linked to the heterogeneous environmental conditions of the territory, therefore, the weather 
and climate conditions have always represented an important factor in the management of 
farms. Referring to the risk of disasters linked to adverse weather events, it is active from 
1970s, the National Solidarity Fund for natural disasters in agriculture, reformed in 2004 
(decree 102/2004).

In the last decades, the conditions quickly changed with climate change impacts, in 
 particular the most important elements for agriculture include the increase of temperatures, 
the different patterns of precipitations, the increase of extreme weather phenomena. For these 
reasons, according to the scientific literature elaborated by the IPCC [2], in assessing risk in 
agriculture, it is important to consider the new concept of ‘climate risk’, resulting from 
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 climate change impacts. The increase of ‘climate extremes’ as discussed within the IPCC 
works likely will lead to an increase of ‘disasters’ defined as ‘severe alterations in the normal 
functioning due to hazardous physical events interacting with vulnerable conditions that 
require immediate emergency response’ [2]. In the context of climate change, the disaster risk 
is the likelihood of disasters, and it is influenced not only by hazard, but also by exposure and 
vulnerability, where the exposure refers to the presence of systems in which hazard events 
may occur, while the vulnerability is the predisposition to be adversely affected. That means 
that the disaster is not strictly associated with the occurrence of the extreme weather (statis-
tically out of the average values), but disaster can occur also in the presence of a non-extreme 
event. The most important factors influencing the vulnerability are the sensitivity, the lack of 
resilience and low capacities to cope with/adapt to extremes and non-extremes. Moreover, the 
scientific literature on these subjects clearly underlines that the climatic risk management has 
two components: risk reduction (prevention and adaptation actions) and disaster management 
(immediate response after the disaster) [2]. Starting from these concepts, the new challenges 
for risk management in agriculture are a better understanding of the disaster risk considering 
the notions of exposure and vulnerability and, consequently, a re-defining of the policy 
schemes supporting farmers to cope with climate risk.

For these reasons, the main objective of the study is to give indications through the 
 processing of necessary data to target the measures for increasing their effectiveness. The 
study has three steps of analysis: a) current policy scheme on risk management in agriculture; 
b) demand for climate risk management in terms of exposure and vulnerability and 
c)  effectiveness of the current risk management scheme, in both component-risk reduction 
and disaster management.

All the data used are published by the Ministry of Agricultural Food and Forestry  Policies  – 
Mipaaf (www.politicheagricole.it). The elaborations are the original of the research project 
‘Research and technical support on natural disasters, climatic and phytosanitary risks in 
 agriculture and related policies’, funded to CREA by the Ministry in the period 2010–2015.

2 CURRENT POLICY SCHEME FOR RISK MANAGEMENT IN AGRICULTURE
From the side of policy interventions, the analysis of the international context demonstrates 
that the diffusion of risk management is based fundamentally on economic tools, primarily 
insurances, helped by supportive public policies [3–5].

The topic of risk management in agriculture has always been at the margins of the   
European debate, mainly because of the presence of mechanisms to stabilize the markets. 
Subsequently, the development of instruments covering production risks have been created 
individually by interested Member States, not evolving according to common paths [6]. For 
instance, the European Commission leaves to Member States the choice of criteria to declare 
the adverse events as ‘natural disaster’. With the phasing out of guarantees provided by the 
Common Agricultural Policy, the issue of risk management has gradually acquired a more 
important role [7]. The European Commission regulation on rural development policy for the 
period 2014–2020 acknowledges that the agricultural sector is more vulnerable than other 
sectors to natural disasters, generating a need of support to farmers [8]. The new regulation 
introduces financial measures for risk management in agriculture, providing support for 
adverse events: insurance premium subsidies, mutual funds and an income stabilization tool 
(art. 36–39).

It is also important to consider the position expressed in the document ‘Green Paper on the 
insurance of natural and man-made disasters’ produced by the accompanying the launch of 
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‘An EU strategy on adaptation to climate change’ [9]. A general consideration has to be done 
regarding the explicit choice of insurance as a tool to manage the risk of natural disasters in 
a context of adaptation strategy, despite the document also expresses the importance of 
 integrating the natural disaster insurances with prevention measures. However, it clears the 
orientation to transfer the risks rather than enhancing prevention actions and integrated 
 strategies for adaptation.

Italy has a strong tradition of risk management in agriculture. Since the 1970s, the 
 insurance market has offered single-risk hail insurances with the partial coverage of the 
‘National  solidarity fund for natural disasters in agriculture’, reformed in 2004 (decrees n. 
102/2004 and n. 82/2008), with the main objective of promoting prevention actions. The 
types of  intervention foreseen are: a) aids for payments of insurance premiums (public 
contribution up to 80 percent of premiums with a damage threshold of above 30 percent 
of gross saleable production); b) compensation measures for damages to production, 
infrastructures and  production plants, aimed at helping the economic recovery of farms 
(more than 30 percent for damages) not covered by insurance. It is important to highlight 
the foreseen principle of exclusion: it is not possible to give compensations for insurable 
risks that refer to damages to production and to farm structures (included in the National 
agricultural insurance plan, approved by decree of Mipaaf). It is only under special 
 conditions that compensations can be approved for insurable risks (art. 5 of legislative 
decree n. 102/04). The 2004 reform and its evolution highlight the choice to give more 
importance to insurances, which today cover around 80 percent of the available contribu-
tions of the Fund [10]. The most important data describing the insurance system are here 
 synthesized [11]:

1. total public contribution for insurance premiums from more than 150 million euros in 
2005 to more than 250 million in 2013;

2. total public contribution for compensations from 100 million euros in 2005 to less than 
20 million in 2013;

3. the pluri-risk insurances linked to adverse meteorological conditions have had a signifi-
cant diffusion (almost 46 percent of the insurance market in 2013);

There is a slow positive trend in time of insured production until the 6.4 billion euros of 
2014, with correspondent quite low value of indemnified value (300 million in 2014).

The geographical distribution at provincial level (NUT3) of insurance data gives some 
other elements for reflections (Fig. 1). The insured values are higher in the North and the 
Centre of Italy (70–80 percent of the contracts), while the indemnified values have a more 
heterogeneous distribution, but always higher in the North.

These data confirm the results of several previous studies done on the Italian risk 
 management system for agriculture [12–14], showing some critical points, in particular the 
value of insured base, considered to be excessively low (approximately 18 percent of national 
production) despite significant public contributions, and the low attractive capacity in the 
Southern farms.

For the period 2015–2020, a new phase has been open with the EC regulation 1305/2013 
on rural development. The Italian Ministry decided to activate the measures for risk 
 management at the national level within the Rural Development Programme (National) [15], 
with contributions mainly for insurances. The contribution will be 715.860 million euros in 
the period 2015–2020 (almost 120 million per year).
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In the same policy context, we analysed all the measures of the approved Regional Rural 
Development Programmes (21 in Italy, www.reterurale.it), looking for actions dedicated to 
risk reduction and/or adaptation to climate change. The analysis shows that in the objectives, 
focus areas and measures, the component of risk reduction and the adaptation simply do not 
exist in the Italian Rural Development Programmes, either any attempt of integrating some 
structural or management actions with the National measure of risk management dedicated 
exclusively to the financial tools.

3 ANALYSIS OF EXPOSURE AND VULNERABILITY

3.1 Methodology and dataset

In the present study, the term ‘disaster’ is used for adverse climatic events declared by the 
Italian State as natural disasters in agriculture. The general criteria used by Mipaaf are the 
threshold of damages (30 percent of average gross saleable production) and the statistical 
exceptionality of the event (not the same in the previous 5 years in the same territory), but 
each case can be differently evaluated.

In the research project, a geo-spatial database has been created collecting the official data 
of Mipaaf from the decrees of declarations of natural disasters in agriculture for the 
 compensation contributions (see par. 1). The decrees report the timing of the event, the 
 location at the level of municipalities and the declared economic damages. Therefore, in the 
study, we had the opportunity to analyse in a geo-spatial environment physical and economic 
data from the same source. The database includes data from the 1980s on:

1. Single disasters grouped in the following categories: Extreme snow event, Frost and 
hoarfrost, Hail, Heavy and prolonged rain leading to flooding, drought, tornado and 
strong winds, high temperature;

2. Date of the event and/or period of occurrence;

Figure 1: Map of insured (left) and indemnified (right) values 2010–2014 (,000 euros).
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3. Municipalities and related utilized agricultural area (UAA) declared affected;
4. Declared economic losses on production, farm structures or infrastructure connected to 

agricultural activities (mostly collective drainage and irrigation channels, rural roads, 
etc.); the calculation is based for production on UAA involved and official prices at 
the time of the event of the affected crops, while for structure and infrastructures on 
the kind of physical damages and the price of rebuilding it. The damage declared does 
not  correspond to the public contribution given for compensation that depends on the 
 financial annual availability of the Fund (see par. 1).

The period considered for this study is 2005–2014. The geographical unit for the territorial 
analysis is the Province (NUT3, administrative sub-units of Regions).

The choice of indicators is based on IPCC scientific work on indicators, impacts and risk 
management under climate change [2] and other major related studies [16], with some 
 necessary choices due to the available official data at the National level and the peculiarities 
of agricultural sector. The indicators chosen are:

1. Exposure: number of days or number of events (depending on the kind of);
2. Vulnerability: €/ha*days of economic damages, normalized to the exposure and the 

UAA: (Total damages caused by all the events of the year)/(UAA involved in the events 
of the year)*(Number of days of exposure to the events of the year). The indicator is 
presented in the maps as mean value of the period 2005–2014.

3.2 Analysis of data

The analysis of data shows a huge amount of total damages in the period 2005–2014, more 
than 9.285 billion euros, which means an average of 928 million euros per year (Table 1). The 
first consideration is that these damages are a ‘demand’ for risk management, because the law 
itself requires that the declaration excludes who are covered by insurances. Moreover, in par. 
1 it is reported the level of public contribution given for compensations, far away from the 
amount of declared damages.

Some more specific considerations emerge about the kind of events and the related 
 damages:

Table 1: Damages declared.

Category of event

Damages declared 2005–2014  
(in ,000 euro)

Production Structures Infrastructures Total

Extreme snow event 45,266 559,533 52,718 657,517
High temperatures 655,101 655,101
Hail 30,952 36,180 2,733 69,865
Frost and hoarfrost 367,386 165,896 9,284 542,566
Heavy and/or prolonged 
rain leading to flooding

989,711 1,099,832 988,020 3,077,563

Drought 3,810,412 15,963 1,860 3,828,235
Tornado 8,307 142,660 2,620 153,587
Strong winds 231,041 69,843 300,884
Total 6,138,176 2,089,907 1,057,235 9,285,318
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1. The great part of damages is caused by drought and by heavy and/or prolonged rain lead-
ing to flooding (41 and 33 percent), followed by extreme snow and high temperatures 
(both 7 percent);

2. 66 percent refers to the productions, 23 percent to farm structures and 11 percent to 
infrastructures;

3. The damages to production are mainly due to drought (62 percent) and to heavy and/or 
prolonged rain leading to flooding (16 percent);

4. The damages to farm structures are mainly due to heavy rain (53 percent) and extreme 
snow (27 percent);

5. 93 percent of damages to infrastructures are caused by heavy and/or prolonged rain lead-
ing to flooding.

As previously explained, the data have been analysed also in relation to the geographical 
distribution to give indications in the process of targeting measures. That is the reason why 
this part of the analysis has been done separately for the 2 major events leading to disasters, 
drought and heavy and/or prolonged rain leading to flooding.

Starting from drought, it is clear that this risk is the most important extreme event affecting 
the agricultural sector in Italy. Referring to the time distribution, drought events seem to recur 
with a high severity every 4–5 years (in the period, the most severe occurred in 2012, with 68 
percent of the total damages over the 10 years). The spatial distribution of exposure shows the 
highest values in the North and the Centre, ranging from 201 to 500 days of declared drought 
(Fig. 2). The map of vulnerability confirms the recent problems in some areas in the North, 
while in some particular situations in the South the range does not correspond to the level of 
exposure (lower).

Figure 2:  Maps of exposure (left) and vulnerability (right) to drought in 2005–2014  
(n. days).
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Figure 3:  Exposure and vulnerability to heavy rain in 2005–2014. (a) Exposure (n. days), 
(b) Vulnerability – productions and (c) Vulnerability – farm structures (d) Vulnerability 
– infrastructures.
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Referring to disasters caused by extreme events of rain and flooding, in the last decade 
they have occurred each year, affecting more and more the agricultural activities. The 
areas most exposed are in the North of Italy, with many provinces ranging from 136 to 
450 days of declared state of natural disaster (Fig. 3a). Some areas are also present in the 
South and the data for Sicilia seems quite anomalous (semi-arid climate). The analysis of 
vulnerability has been done per kind of damages, because of very different values of the 
damages to  productions (Fig. 3b), structures (Fig. 3c) and infrastructures (Fig. 3d). The 
highest values of the indicator refer to the farm structures, in term of absolute values and 
spatial distribution, followed by the infrastructures. Therefore, the great part of agricul-
tural territory has significant  ‘structural’ vulnerability to heavy and/or prolonged rains 
and floods, with some areas being particularly vulnerable (range 1,500–3,000 euros/ha a 
day).

4 POLICY SCHEME EFFECTIVENESS
Given the results previously illustrated, the third step of the study has been to assess the 
adequacy of the current Italian risk management policy scheme to the demand for risk 
 management emerging from the exposure and vulnerability of agricultural areas. The 
 assessment is based on qualitative interpretation of data, overlapping the main results and the 
data on current policy scheme. It is foreseen for future researches the search for a unique 
indicator of effectiveness, matching different data and climate scenarios, but some important 
considerations can already be done.

The first element emerging is that the policy scheme stakes all on financial tool of 
 insurances, although the comparison of the absolute values of the current insurance scheme 
(almost 120 million euros of contributions per year) and the damages declared (almost 928 
million euros per year) clearly shows a very high demand for risk management not covered 
by the insurance system. In the current scheme, the damages should be covered by 
 compensations, whose contribution, however, is decreasing more and more in the last decade 
(less than 20 million per year) in favour of insurances. At the opposite, the maps of exposure 
and vulnerability seem to ask for a stronger role for compensation funds in relation to the 
extreme events that have occurred. For these reasons, it seems that a different strategy should 
be designed to allocate more effective investments.

This issue on the ability of the insurance system to satisfy the exact needs of the  agricultural 
sector is highlighted also crossing the data of the insured productions and the indemnities, 
whose values are too low in relation to the mean values of damages.

Furthermore, the main kinds of damages are on productions and farm structures, objects of 
the Insurance plan. That means that the special cases of derogation to the law in the principle 
of exclusion are widely applied. To confirm this point, the spatial distribution of the most 
vulnerable areas often overlap the areas with higher insured productions.

Further considerations useful in designing policy measures refer to the kind of damages. 
The exposure and the vulnerability to drought is the highest on productions, and the risk 
appears widespread at territorial level and high in terms of damages, so that the financial 
coverage of damages is insufficient. Therefore, it seems requiring a different and long-term, 
adaptation strategy (e.g. investments for irrigation).

The events of rain/flooding hit more structures and infrastructures. Referring to the 
 infrastructures (only in compensation funds), they are often collective and used by entire 
rural communities, therefore, it seems necessary to apply a territorial approach to risk 
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 management. Some reflections should be done also on the significant exposure and 
 vulnerability and the frequent occurrence in time that emphasizes a general ‘structural’ 
 vulnerability of the agricultural areas all over the country to the events of heavy rain and 
floods. These factors mean that the strategies of transferring or accepting the risks are not 
sufficient to protect farmers. There is no doubt that insurance is useful to farms in the  presence 
of unforeseeable and extreme events, however, it is important to highlight that it cannot itself 
represent the only answer. Moreover, the values of damages make the necessary contributions 
needed for public intervention unaffordable. Instead, the amount of damages shows a strong 
need for prevention and maintenance actions at the territorial level, which seems to be a 
 prerequisite for any further actions. In this context, tools like mutual funds could be more 
effective, but, most important, an integrated strategy of reducing exposure and vulnerability 
of the territory should be programmed, for instance through other measures of Rural 
 Development Programmes, although in the Italian ones there are no trace of risk reduction 
and adaptation actions. Several other studies confirm that interventions on the components of 
risk reduction, vulnerability reduction and adaptive capacity are crucial to face risk in the 
context of adaptation to climate change [17,18], but about this issue some contradictions are 
also present in the European policies, because of the choice of enhancing insurances and, in 
the mean time, fixing strict rules and low level of public investments for the policies of 
 austerity.

5 CONCLUSIONS
The study indicates that the current Italian policy scheme on risk management needs some 
important reviews, making more and more strategic the definition of a policy on climatic risk 
management more complete and effective.

There is a lack of risk analysis in designing policies, oriented more to the market supply 
(insurances) than to the demand, while the exposure and vulnerability of the agricultural 
areas are quite high and diversified. This tendency creates an ineffectiveness of policy, but 
also of the insurance system, that could be more effective in its natural context of catastrophic 
risk.

The maps of exposure and vulnerability give further indications on the heterogeneity of 
conditions, to be faced choosing a ‘kit’ of several measures (economic, structural and mana-
gerial) and targeting them in relation to the main factors that differentiate exposure and 
vulnerability (where, to what kind of disasters and what kind of damages). At the opposite, 
no targeting is made up in the policy scheme, which, in fact, is based on a single measure at 
the national level.

As other scientific works are on risk management policies schemes, this study highlights 
the need of an integrated risk assessment strategy, with critics on the one-solution scheme 
based on economic tools, mining indeed the important role they could have for the  catastrophic 
risk.

In order to contribute to policy design, the research should also improve the scientific 
knowledge on the climate issues, giving stronger bases for the definition of disaster risk in 
the new scenarios, so that we can assess disaster management (for exceptional conditions) 
and risk reduction and adaptation strategies (for new climate patterns). Moreover, it is 
important to improve the analysis on policy effectiveness, with multidisciplinary and 
 innovative  methods to elaborate in common indicators with climate data and models, 
 geostatistics and policy analysis, expected to give more adequate indications to decision 
makers and farmers.
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