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Abstract
Given the threat of natural disasters to Cultural Heritage, this paper aims to inves-
tigate how the use of the insurance instrument contributes to the definition of an 
adequate risk management strategy. The analysis focuses on the role that insurance 
can play both by supplying policies covering damage and proactively stimulating 
prevention behaviors, taking into consideration information imperfections (i.e., 
adverse selection, moral hazard and charity hazard). Through a survey among Ital-
ian Dioceses, data about the diffusion of insurance contracts were collected together 
with other qualitative and quantitative elements linked to the decisional process of 
insuring Italian Cathedrals. The empirical analysis shows that the administrators of 
the Dioceses are aware of the economic value of the cultural assets and in safeguard-
ing the Cathedrals they identify in the insurance system a useful and efficient risk 
management instrument.

Keywords Cultural Heritage · Natural disasters · Insurance · Cathedrals

JEL Classification C83 · G22 · Q54 · Z12

1 Introduction

Natural disasters represent a major threat to Cultural Heritage, especially consid-
ering that meteorological, hydrogeological and climatological events have been 
growing worldwide in the last decades due to the climate change phenomenon. 
As reported by the European Parliament, “Hurricanes, floods, earthquakes, land-
slides, volcanoes, wind effects, fires, environmental fatigue or similar long-term 
climate effects and other disasters sometimes cause irreversible damage to Cultural 
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Heritage, or completely destroy entire areas of Cultural Heritage, both movable and 
immovable” (European Parliament 2007).

On one hand, Italy is a country famed for its heritage, which is one of the larg-
est in the world (over 3400 museums; 2100 archaeological sites; 24 national parks; 
23 marine areas and 50 UNESCO World Heritage cultural sites1). On the other 
hand, Italy is a country particularly exposed to natural disasters (since World War 
II onward, 149 ascertained natural disasters have taken place and among these: 69 
hydrological: floods, landslides; 42 geophysical: earthquakes, volcanic activities; 38 
meteorological–climatological: storms, extreme temperatures, drought).2 To that ref-
erence, as an example, two important disasters that affected Italian Cultural Heritage 
are: the 1997 earthquake that destroyed the San Francis Basilica in Assisi and the 
2009 earthquake that damaged the L’Aquila Cathedral.

Therefore, it is more necessary than ever to provide risk management strategies to 
deal with the effects and consequences of future disasters and concerning the protec-
tion of Cultural Heritage, a relevant role could be played by insurance instruments. 
As is recommended at a European level “Due to a socio-economic dimension of 
resilience, this requires dedicated research and the development of methodologies 
to better evaluate the financial and humanistic consequences of disasters impacting 
Cultural Heritage, taking into account its intangible values. In particular, co-opera-
tion with the insurance companies across Europe has not been sufficiently developed 
to help support resilience through private insurance contributions” (Bonazza et al. 
2018).

In this direction, the paper presents an analysis of the role of insurance in the case 
of Italian Cathedrals, not yet explored in literature, with the aim to contribute to the 
scientific debate on finding out how to protect Cultural Heritage, promoting appro-
priate risk management strategies that take into account its innate significance and 
its relevance.

To reach this goal, Sect. 2 is focused on the definition of the economic values of 
Cultural Heritage and the specific case of Cathedrals; Sect. 3 provides a literature 
review on the relationship between Cultural Heritage and natural disasters; Sect. 4 
analyzes the use of insurance in the risk management of Cultural Heritage; Sect. 5 
presents an empirical analysis of the diffusion of insurance policies in Italian Dio-
ceses, based on a questionnaire to Dioceses administrators, and the results are com-
mented concerning the efficiency in safeguarding the Cathedrals cultural assets.

1 Italy boasts more World Heritage sites than any other country in the world. Its 55 designated cultural 
and natural landmarks make up over 5% of UNESCO’s global list, and another 40 spots are currently up 
for consideration as possible additions. https ://whc.unesc o.org/en/state spart ies/it.
2 Prometeia (2019) provides for the Natural Disasters Database for Italy (NDDI), a data set obtained by 
combining different data sources and describing the evolution of natural disasters and their impact on 
public spending starting from the Second World War.

https://whc.unesco.org/en/statesparties/it
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2  Assessing a broad definition of the economic values of Cultural 
Heritage and the case of Cathedrals

In 1972 UNESCO defined Cultural Heritage as a combination of monuments, group 
of buildings and sites, that is to say, works of men, combined works of Nature and 
Man, and archeological sites (UNESCO 1972). In 1992, this definition was applied 
to identify cultural landscapes as combined works of Nature and Humankind, and 
therefore as a component of Cultural Heritage (UNESCO 1992). The last step can be 
seen when in 2003 intangible Cultural Heritage was included in the World Heritage 
List (UNESCO 2003).

The purpose of this continuous evolution of the Cultural Heritage concept, from 
tangible to intangible elements, is to give a representation of all cultural phenom-
ena and to identify the appropriate ways to safeguard them. The acknowledgment 
of intangible aspects such as local traditions, practices and craftsmanship, moves in 
the direction of the acceptance of cultural diversity as a source of enrichment for the 
whole of mankind (Vecco 2010).

All the components of Cultural Heritage are denoted by the same characteris-
tics, which allow them to be included in the World Heritage List. Throsby (2001) 
identifies three main connotations: cultural goods have to be related to some form 
of creativity, symbolic meaning and intellectual property. The correct identifica-
tion of these elements and the related cultural goods are fundamental to assess the 
correct cultural and economic value. These two elements are strongly connected to 
each other, such that it is possible to affirm that a causal relationship between the 
two exists (Angelini and Castellani 2019). In particular, this connection starts with 
the evaluation of the “cultural” value in order to determine the relative “economic” 
value. The former is composed of different values: aesthetic value, historical value, 
social value, spiritual value and symbolic value (Throsby 2001).

The set of these factors allows us to identify a good as a cultural good and to 
assess its economic value. The latter is defined as the value that “comprises any 
direct use values of the cultural good or service in question, plus whatever non-mar-
ket values it may give rise to” (Throsby 2003).3 This means that in order to assess 
the economic value of a cultural good, it is necessary to measure “the value of the 
flow of services yielded by the cultural good and to estimate its value as an item of 
cultural capital stock” (Throsby and Zednik 2014).

Cathedrals represent one of the most important components of Cultural Herit-
age, because they are characterized by a great artistic, historical and religious rel-
evance. Taking into account Throsby’s classification above, they show all the values 
reported: aesthetic, historical, social, spiritual and symbolic. In particular, as liturgi-
cal and spiritual hearths of the Italian Dioceses, they stand out due to their religious 

3 This classification is widely accepted in literature. As a matter of fact, other authors propose similar 
categories in order to point out the components of Cultural Value (Hutter and Shusterman 2006; Dekker 
2014). Although there are some alternative proposals (Klamer 2008; Smith 2008; Hernando and Campo 
2017), in the following sections of the paper we consider the classification adopted by Throsby.
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significance and therefore they are particularly important for the community, so that 
it allows us to consider them as a particular case of study.

What is more, Cathedrals are important from another perspective. They are not 
only cultural goods, as said before, but they also contain relevant cultural goods, 
such as paintings and monuments. All these elements meet the need for representa-
tion and proof of Jesus’s and Saints’ lives, in a doctrinal vision. By admiring the 
architectural and artistic beauties both inside and outside, the message they com-
municate is a sense of holiness and solemnity. Indeed, Cathedrals are built not only 
to be admired from the outside but above all to embrace the community of believers 
(Marini 2010).

Furthermore, they perform a function of Mother Church of all the other churches 
that are part of the same Diocese, therefore increasing their spiritual value. They 
were built for all the diocesan community, guided by the Bishop who heads the Dio-
cese and leads the Christian faith.

Cathedrals have also a social function not only for their geographic collocation 
(in many cases, they are in the center of the cities) but also for their essential role 
as meeting points for the community, as well as marks of local identity. This aspect 
helps to create a sentiment of social cohesion and sensitize people to their preserva-
tion and respect, as a landmark for the local community and a fulcrum for the urban 
system.

According to Throsby’s classification, all the aspects above mentioned contribute 
to increasing the value of Cathedrals with respect to their “vulnerability” to natu-
ral disasters. As in Maio et al. (2018), vulnerability can be defined as an intrinsic 
predisposition of an element to suffer damage from an event of a given intensity. 
In addition to the vulnerability feature, there are three other aspects that are closely 
related and that should be considered: the physical and environmental aspects, social 
aspect and economic aspect. The first is related to the natural exposure of a specific 
territory, the second to the capacity of a community to cope with these extreme situ-
ations and to find an incisive contrast strategy, while the third concerns the potential 
economic losses deriving from a disaster (De Masi and Porrini 2018).

But, in the case of Cathedrals, the connection with cultural values leads us to take 
into account not only the three aspects indicated above but also the one linked to 
the specific religious element here considered. In this case, as far as Cathedrals are 
concerned, the focus has to be on the preeminent religious and spiritual aspects they 
have.

Differently from private buildings, the exposure of Cathedrals to natural disasters 
includes specific evaluations linked to their nature. Because of their intrinsic values, 
Cathedrals need to be preserved in a special way. They represent a manifestation of 
past human activities and help people to better understand their history and culture.

“Humankind needs tangible evidence of the past as reminders. Heritage sites 
present people with certainties, familiar surroundings which provide assurances 
and reassurances” (Spennemann 1999). With respect to Cathedrals, they are part of 
our history and culture: having inherited this heritage from the past, it is absolutely 
important to safeguard it for future generations.

All the considerations above play an important role in the evaluation of the rel-
evance Cathedrals have in our society. And, as said before, this represents a starting 
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point to finding out the best practice to follow in order to protect this heritage. Con-
cerning the examined case, safeguarding Cathedrals means not only enhancing the 
historical monument but also all the intangible elements that are intrinsic to this 
type of cultural asset.

3  Cultural Heritage and natural disasters in literature

The relationship between Cultural Heritage and natural disasters represents an 
important topic in literature, both from an institutional and a scientific point of view.

Starting from the former, the European Commission, in 2018, published a study 
(Bonazza et al. 2018) that presents a comprehensive overview of the existing knowl-
edge on safeguarding Cultural Heritage from the effects of natural disasters. In par-
ticular, they fix three specific study objectives (Providing an overview, Mapping the 
existing strategies, Putting forward recommendations) with the aim of supporting 
the implementation of the four Sendai Framework Action Plan Priorities: Under-
standing disaster risk, Strengthening disaster risk governance to manage disaster 
risk, Investing in disaster risk reduction for protecting Cultural Heritage assets and 
Enhancing disaster preparedness for effective response and to “Build Back Better” 
in recovery, rehabilitation and reconstruction.

Looking at the scientific literature, many scholars have analyzed Cultural Herit-
age and natural disasters with different approaches, according to the several perspec-
tives from which this subject takes relevance.

One of the most relevant aspects that should be considered is the one of the 
importance covered by heritage preservation. As stated in the previous section, we 
have inherited Cultural Heritage from the past and we have to safeguard it for future 
generations. According to this line of thought, Spennemann and Graham (2007) 
underline the centrality of the Cultural Heritage to the emotional wellbeing of an 
affected community in the disaster-recovery phase, identifying its protection and 
safeguard as a fundamental strategy to adopt.

Moving to this direction, in their book, Stapp and Longenecker (2009) describe a 
risk management approach that can help to identify those actions to avoid archaeo-
logical disasters. Trying to reach a similar goal, Taboroff (2000) identifies nine prin-
ciples for heritage risk management, mainly based on planning, mapping, documen-
tation and preparedness requirements, with associated priority actions, in order to 
increase effective risk management of cultural assets. In this sense, an interesting 
focus is provided by the Climate Change issue. Adaptation policies are becoming 
more and more important nowadays, also finding applications in Cultural Herit-
age preservation (Sesana et al. 2018). Although limited research has been done, the 
capacity to cope with this phenomenon is fundamental together with the identifica-
tion of adequate adaptation strategies in the preservation and management of cul-
tural assets. Due to the high exposure to climate-related events, it is necessary to 
define guidelines and recommendations to implement these kinds of measures to 
obtain not only Cultural Heritage protection but also enhance the preparedness of 
landscape for natural disasters (Dastgerdi et al. 2019).
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Management plans can be also well adopted in urban scenarios. As a matter of 
fact, Daungthima and Hokao (2013) focus on urban flood disasters, funding interest-
ing theoretical and management implications for urban planners and architects to 
mitigate the impact of those events on Cultural Heritage.

In this strand, the role of insurance as a protection tool emerges in Vecco and 
Imperiale (2017). In analyzing the dichotomy of values, both cultural and eco-
nomic, of cultural assets, they underline that insurance is an instrument that has to 
be used to safeguard Cultural Heritage from disasters and not to commodify cul-
tural goods.

Many papers present an in-depth study of some specific natural disasters that hit 
Cultural Heritage. A clear example of this strand is represented by Sugio (2015). In 
his work, he analyzes the damage that occurred from the East Japan Great Earth-
quake and other disasters on Cultural Heritage, taking into account remedial meas-
ures and the need for sustainable protection and management.

Another important threat is represented by bushfires. In particular, by assuming 
that during and after a bushfire event Cultural Heritage is at its most vulnerable, 
Laidlaw et al. (2008) make an interesting study about the Australian Bush Fire Man-
agement Plans and its suitability.

In examining all the different perspectives from which this problem can be faced, 
an increasing interest in the topic emerges together with the need to adopt an inter-
disciplinary approach in assessing Cultural Heritage and resources (Fatorić and 
Seekamp 2017).

4  Using insurance in the risk management of Cultural Heritage

According to Abraham (1995), insurance plays three economic roles. The first is risk 
transfer: risk is transferred from a risk-averse individual to the risk-neutral insurer. 
The second is risk pooling: by insuring numerous policyholders, the individual’s 
insured “uncertainty” is converted by the insurer’s “certainty” that such a risk will 
occur into the premiums paid by the customers. The third is risk allocation: the pre-
mium paid by each insured party should reflect its own level of risk.

Given the three economic functions just mentioned, it seems clear that insurance 
contracts enhance social welfare while at the same time inducing the holders to take 
preventive action, encouraging the risk-averse insured party to make investments, 
because the pricing of risks generates a clear economic benefit from precautionary 
spending. Consequently, risk transfer, risk pooling and precautionary risk mitigation 
constitute the optimal portfolio of economic risk management.

Looking at Cathedrals and given the cultural and economic value above defined, 
this is a case where it is expensive to repair after damage has occurred, and no mat-
ter how well we carry out the restoration work, the loss of historical fabric could be 
irreversible. “Thus, the preservation of Cultural Heritage assets must guarantee not 
only their capacity of lasting over time against natural decay without losing their 
authenticity and usability but also their capacity to withstand natural hazards and 
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extreme events with limited and expected structural performance” (Maio et al. 2018, 
p. 242).

In this specific case, the role of insurance emerges as a particularly suitable tool 
both from an ex-ante and an ex-post point of view. The former, because it allows us 
to make an in-depth analysis about vulnerability aspects and the exposure to dis-
aster risks of these important cultural goods, necessary for the calculation of the 
premium; the latter because it allows them to benefit from coverage for the damages 
and the consequent reconstruction (De Masi and Porrini 2019).

Insurance, in fact, is an effective complementary countermeasure for unexpected 
losses brought about by natural hazards (Gizzi et al. 2016). It can aid in well under-
standing all the risks connected to extreme events and in decreasing the relative 
immediate long-term financial losses (Kunreuther 2015).

Looking at the ex-post point of view, the insurance cover is a fallback position, 
which provides compensation in the event of damage in order to finance in whole or 
in part repair or reinstatement. In this role, generally, insurance could be considered 
an alternative or a complement to Government interventions which, after an event, 
finance the costs to restore the previous status. Therefore, insurance can substitute 
or support Government intervention (Coviello 2013) and an effective multi-sectoral 
partnership may be implemented, for example helping the insured with tax incen-
tives for the payment of premiums and prevention activities, to manage disaster risks 
and minimize economic losses.

However, to evaluate the role of insurance as a risk management tool it has to be 
taken into account that the insurance market is not a perfect market in which risk-
based insurance products always send the correct signals to the market regarding 
the actual economic cost of managing risks. In reality, insurance markets are rather 
imperfect, in particular for the presence of information asymmetry that gives rise 
to adverse selection, moral hazard and charity hazard (Porrini and Schwarze 2014). 
These three factors lead to an increase in insurance premiums amounts which then 
cause a situation of low spread with a small percentage of insureds.

More specifically, due to asymmetric information, insurance companies face the 
difficulty of collecting information regarding the level of risk. The latter aspect leads 
to the phenomena of adverse selection, moral hazard and charity hazard.

Adverse selection arises if an insured party knows better than the insurer that it is 
likely to suffer a loss. In this case, an insurer cannot respond to a known level of risk 
by charging the correct premium, but can only calculate the premium on the base 
of the average level of risk. Insured parties characterized by low levels of risk are 
not willing to insure themselves at a premium based on the average risk, while high 
risk insureds are unwilling to reveal their character to the insurer. Adverse selec-
tion means that in the market, mainly high risk individuals purchase the policies, the 
refunds become more than expected and finally, the potential for a hidden high risk 
may disrupt the market itself.

Moral hazard occurs when the knowledge that damage will be compensated 
reduces the incentive for an insured party to prevent the loss. Moreover, third-party 
payment after losses reduces the out-of-pocket cost to the policyholder and leads to 
overspending (moral hazard ex-post).
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Charity hazard expresses the “individuals’ tendency not to insure or take any 
other mitigation measures because of the reliance on expected financial assistance 
from federal relief programs or donations by other individuals” (Raschky and Weck-
Hannemann 2007). The effect on the market efficiency is the reduced incentive to 
purchase insurance against disaster damage in anticipation of governmental and/or 
private assistance.

In Table 1, we summarize these three situations of asymmetric information in the 
market, as factors that influence the efficiency of an insurance system.

For what concerns the Italian insurance market for natural disaster insurance, the 
presence of asymmetric information problems has been empirically tested (Porrini 
2015). In reality, the Italian insurance market shows a very low penetration of natu-
ral disaster coverage and only 2.5% of private houses are insured according to ANIA 
(2018).

Considering Table 1, the research question that will be addressed in the following 
parts of the article is mainly based on the way Italian Dioceses cope with these situ-
ations of asymmetric information.

In this direction in the following section, the Italian Cathedrals’ case is analyzed, 
with data collected from a survey to test the diffusion of insurance policies covering 
natural disaster consequences and verify how this kind of insurance system performs 
in terms of market efficiency.

5  A survey investigating the use of the insurance instrument 
by Italian Cathedrals

In this section, the results of a survey regarding the insurance choice of Italian 
Cathedrals will be presented and analyzed. Referring to what has been affirmed 
in the previous sections, the purpose is to evaluate whether this choice takes into 
account the cultural and religious significance that adds to the importance of the 
safety of the Cathedrals, in that they are considered the liturgical and spiritual 
hearths of the numerous Italian Dioceses, as well as monuments of a huge artistic 
relevance. Moreover, we test the efficiency of the risk management strategy imple-
mented through the insurance instrument in the case of the Cathedrals referring to 
the factors analyzed in the previous section and summarized in Table 1.

Table 1  Factors influencing the efficiency of an insurance system

Factors Definition Effect on the market

Adverse selection People with high risks insure more than ones 
with low risks

Too many reimbursements

Moral hazard The knowledge of being reimbursed reduces 
the incentive to prevention

Incorrect behavior and less 
prevention

Charity hazard The expectation of governmental economic 
assistance in case of damage reduces the 
interest in insurance

The tendency is not to insure
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5.1  The sample composition

The survey is based on a specific questionnaire distributed, from May to July 2018, 
to all the Italian Dioceses through their official email address (see “Appendix”). In 
Italy, there are 225 Dioceses, but the Diocese “Ordinariato Militare” was excluded 
from the survey, because it is the only one without Cathedral.

A Diocese is defined as “a portion of the people of God which is entrusted to a 
Bishop for him to shepherd with the cooperation of the presbyterium”, according to 
the article 369 of the Code of Canon Law. In other words, it is a religious territorial 
portion held by a Bishop who has “all ordinary, proper, and immediate power which 
is required for the exercise of his pastoral function” (art. 381, Code of Canon Law), 
including the management of the unique Cathedral that characterizes each Diocese.

As far as the sample composition is concerned, the achieved coverage is equal to 
29.02% of the Italian Dioceses, corresponding to 65 answers out of a total of 224 
contacts.

On the base of the classification by their size, the Dioceses can be divided into three 
classes (Small, Medium and Large) depending on the number of inhabitants, accord-
ing to the data published by CEI (Conferenza Episcopale Italiana—Italian Bishops’ 
Conference) in 2014. Table 2 expresses the percentages of the collected data.

The obtained sample can be considered representative, because it consists of ele-
ments from all the categories. In particular, the sample is composed of respondents 
from the Territorial Prelacy of Loreto, which is characterized by approximately 
11,000 inhabitants, up to the Milan Diocese, which, with its 5,450,312 inhabitants, 
is the largest Diocese in Italy.

On the base of the partition of the obtained answers in terms of geographical 
area, a good coverage of all the national territory emerges, as Table 3 shows.

Table 2  Dioceses’ size

Dioceses’ size Percentage (%)

Small dioceses (number of inhabitants fewer than 150,000) 40.00
Medium dioceses (number of inhabitants between 150,000 and 500,000) 46.15
Large dioceses (number of inhabitants greater than 500,000) 13.85

Table 3  Geographical area

In detail, the numbers corresponding to these percentages are 
summed as follows: 19 answers from the North of Italy; 27 answers 
from the Center of Italy; 15 answers from the South of Italy; 4 
answers from the Islands

Geographical area Percentage (%)

North of Italy 29
Center of Italy 42
South of Italy 23
Islands 6
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Proceeding to consider the coverage of the entire national territory, another 
important aspect to take into account is the one of the risk exposed areas in connec-
tion to the national Cultural Heritage. In this perspective the official reports realized 
by ISPRA (Istituto Superiore per la Protezione e la Ricerca Ambientale—The Ital-
ian Institute for Environmental Protection and Research) regarding the hydrogeo-
logical risks in Italy represent an important benchmark. Particularly, ISPRA (2018) 
provides recent data about the cultural assets at risk of landslides in Italy (that are 
37,847 equal to 18.6% of the total) and about the cultural assets at risk of floods 
(that are on average 39,426 equal to the 19.4% of the total).

Looking at the two figures below, they show the different diffusion of cultural 
assets at risk of landslides (Fig. 1) and flood (Fig. 2). Going into detail, ISPRA 
considers cultural assets the set of historical centers, medieval villages, monu-
ments, historical and religious buildings, churches and archeological sites. 

By considering the two maps together, it emerges that the national territory 
is highly exposed to natural disasters of different type and each region presents 
specific risks linked to the natural exposure of the area. Therefore, by compar-
ing these considerations to the obtained answers, the latter come from different 
regions, with different levels of risk, with a majority of answers from the Center 
of Italy that is the geographical area characterized by a higher number (and per-
centage) of cultural assets at risk. As a consequence, also in this case, the sample 
represents a good coverage.

5.2  Data description and variables definition

The first question addressed by the survey is about the spread of the natural catastro-
phe insurance policies within Italian Cathedrals.

Particularly, the question asks respondents to specify if there is an insurance 
contract for the Cathedral of the related Diocese to cover damages deriving from 
natural disasters. In the case of a negative answer, the following question asks the 
respondent to specify the reasons for this. The aforementioned reasons are listed in 
Table 4.

Based on the survey, 62% of respondents underwrote an insurance policy to cover 
the damages deriving from natural disasters.

In contrast, according to ANIA (2018), there is a much lower spread of natural 
catastrophe insurance in the Italian market. In particular, data show that 93.2% of 
policies do not include any natural catastrophe extension. Taking into account the 
number of insurance policies with an extension to natural disasters and the number 
of private houses in Italy, only 766,000 houses are insured,4 compared to the total 
(31,2 million, according to the data provided by ISTAT—the Italian National Statis-
tical Institute) and this corresponds to a very low level of penetration (around 2.5%).

4 This amount is calculated in the following manner: 478,000 houses are insured for earthquakes and 
421,000 for floods; from the obtained number (899,000) we have to detract about 123,000 houses that are 
insured for both earthquakes and floods. Therefore, we have a total of 766,000 (ANIA 2018).
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The notable difference between insured Cathedrals and insured private houses5 
could appear to be justified by the differences in the financial resources of private 
citizens and Cathedrals because, while private citizens can use only their personal 

Fig. 1  Map of cultural assets at risk of landslides along the national territory. Legend: The number in the 
circles represents the number of cultural assets at risk of landslides in each region. Source: ISPRA (2018, 
p. 103)

5 Although the high percentage of respondents that underwrote an insurance policy could be potentially 
upward-biased since only a part of the Dioceses responded to the questionnaire (65 over 224), even in the 
case that the non-respondents (159) could all be Dioceses without an insurance policy, the percentage of 
insured Cathedrals over the total is still higher than the private houses’ one (around 17.85%, namely 40 
over 224).
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money, Cathedrals can use Dioceses’ economic resources (also including donations) 
to underwrite insurance.

However, a relevant reason why the insurance spread is higher for Cathedrals 
is based on the difference of values embedded in the insured object. As stated in 
Sect.  2, Cathedrals stand out not only for their economic value but also for their 
cultural relevance, differently from private houses that usually have a lower cultural 
value. Therefore, this additional value that characterizes Cathedrals emerges as an 
element motivating the insurance choice because of their cultural relevance and their 
importance for entire populations, stimulating to safeguard and protect them in a 
special way, like purchasing an insurance coverage.

Fig. 2  Map of cultural assets at risk of flood along the national territory. Legend: The number in the cir-
cles represents the number of cultural assets at risk of flood in each region. Source: ISPRA (2018, p. 145)
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After the first specific question about the underwriting of an insurance contract 
(IC), other variables were defined, using the answers to the specific questions listed 
in Table 5.

As shown in Table 5, the variables are all quantitative. In detail, the first variable 
(RP) is directly linked to the perception Dioceses administrators have about the risk 
exposure of their own territory to natural disasters. The second variable (Ins_Imp) 
focuses on the idea they have about the role of insurance and the relative values. The 
third (TC) and the fourth variable (SP) are based on the role that tax concessions 
have on the process of underwriting and on the prospect of underwriting a specific 
contract linked to the characteristic of their own territory, compared to a scenario 
of standard contracts equal for everyone independent from the characteristics of the 
insured.

For these four variables, the associated question is structured following the Likert 
scale technique with five items that goes from 1 (that stands for lowest value) to 5 
(that stands for highest value). For the TC variable the values are from 1 for “very 
low relevance” to 5 “elevated incentive” for the SP variable the values are from 1 for 
“indifference” to 5 “strong preference”.

The next variable (PE) is constructed on the basis of the answers to a single ques-
tion on possible catastrophic events experienced in the past, with value 0 in case of 
“no events” and value 1 in case of “past events”. The following variable (Ins_Ben) 
takes into account the hypothesis of having benefitted from a compensation in force 
of an insurance contract. Therefore, it is equal to 0 in case of “no insurance cover-
age” and equal to 1 in case of “insurance coverage”.

The seventh variable (WTP) takes into account the willingness to pay of each 
Diocese, with the relative question to specify the willingness to pay through a scale 
of six options so structured: from 0 to 1000€; from 1000 to 2000€; from 2000 to 
3000€; from 3000 to 4000€; from 4000 to 5000€; more than 5000€ (with the request 
to specify the amount).

Furthermore, two variables are included to represent Religious Habits (RH) and 
the Dioceses Size (DS). Particularly, the values associated with the Religious Habits 
variable are based on the national survey conducted by ISTAT. It provides informa-
tion about religious beliefs and habits of each Italian region, with values expressed 

Table 4  Motivations behind the 
non-underwriting

Motivation Percentage (%)

No financial resources 26.08
No territory exposition 21.74
No product knowledge 13.04
Available aid from the state in case of a calamity 13.04
No interest 8.70
Under way 8.70
No obligation 4.35
No insurance culture 4.35
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in relation to the relative population, considering the percentage of citizens that take 
part in Catholic events.

The Dioceses were divided on the base of their size (depending on the number 
of inhabitants, according to the data by CEI, as described above) in three classes: 
Small Dioceses (with a number of inhabitants fewer than 150,000); Medium Dio-
ceses (with a number of inhabitants between 150,000 and 500,000); Large Dioceses 
(with a number of inhabitants greater than 500,000).

It can be useful to describe the variables more accurately, by evaluating informa-
tion in terms of the minimum and the maximum value, the first and the third quar-
tile, the median value and the mean, given the sample of 65 elements.

Table  6 shows the mean values of the variables considered. The variable IC 
(insurance contracts) underlines once more the result of 62% for the spread of insur-
ance within the Italian Cathedrals, as stated above. The mean value of RP (Risk Per-
ception) shows how much respondents feel they are exposed to disaster risk, with a 
value that is a bit over the half of the total: on a scale of 1–5, the result obtained is 
equal to 2.738. In particular, the value distribution is presented in Table 7.

Besides, the variables associated with the importance of insurance, tax conces-
sions and specific contracts (Ins_Imp, TC and SP) show a mean value that is very 
high. In particular, for Ins_Imp we obtained a value of 4.016, out of a maximum of 
5, for TC 3.951 and for SP 3.672. This means that respondents give great impor-
tance to insurance as a private solution to cover the damages deriving from natu-
ral disasters. Moreover, the high percentage of the insurance spread could increase 
according to the mean results of the variables TC and SP, respectively, linked to the 
relevance of tax concessions and the possibility to underwrite specific contracts. In 
other words, an incentive that comes from the State in terms of tax concessions, or 
from the private insurance companies in terms of specific contracts, could have a 

Table 6  Summary statistics

Variable Minimum 1st quartile Median Mean 3rd quartile Maximum

IC 0.000 0.000 1.000 0.623 1.000 1.000
RP 1.000 2.000 3.000 2.738 3.000 5.000
Ins_Imp 1.000 3.000 5.000 4.016 5.000 5.000
TC 1.000 3.000 5.000 3.951 5.000 5.000
SP 1.000 3.000 4.000 3.672 5.000 5.000
PE 0.000 0.000 1.000 0.557 1.000 1.000
Ins_Ben 0.000 0.000 0.000 0.230 0.000 1.000
WTP 500 1000 1500 3182 3500 57,127
RH 17.20 22.70 26.30 26.26 30.40 35.60
DS 1.000 1.000 2.000 1.738 2.000 3.000

Table 7  Risk perception Values 1 2 3 4 5

Percentage (%) 18.03 22.95 34.43 16.39 8.20
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relevant effect in the underwriting of insurance contracts. In more detail, these vari-
ables present the frequency presented in Table 8, 9 and 10.

In terms of the efficiency of the insurance system, adverse selection appears not 
to be relevant, and the Dioceses seem to be motivated not only by their level of risk, 
given that also the less vulnerable ones decide to insure. Moreover, from a com-
parison between the origin of the answers and the physical exposure of each Italian 
region it emerges that they know the risk they are exposed to, they move beyond this 
consideration and decide to safeguard Cathedrals by underwriting insurance con-
tracts in any case.

To have a deeper insight into the data related to the WTP variable, Table  11 
shows the results obtained, subdivided into the categories indicated in the multiple-
choice question to the Dioceses.

Looking at Table 11, a relevant difference within the answers emerges. In par-
ticular, more or less half of the respondents can be placed into the first two catego-
ries, while the remaining ones can be placed in the other four. The class “> 5000€” 
involves different answers: we can find, indeed, values slightly greater than 5000€, 
up to values above 50,000€.

5.3  Empirical results

First of all, we investigate the presence of correlation between the data collected 
through the survey performing an analysis of the correlation of the explanatory vari-
ables using the Pearson correlation method and we present the results in Table 12.

Table 8  Insurance importance Values 1 2 3 4 5

Percentage (%) 4.92 8.20 18.03 18.03 50.82

Table 9  Tax concessions Values 1 2 3 4 5

Percentage (%) 8.20 13.11 6.56 19.67 52.46

Table 10  Specific contracts Values 1 2 3 4 5

Percentage (%) 9.84 8.20 21.31 26.23 34.43

Table 11  Willingness to pay

Classes 0–1000€ 1000–2000€ 2000–3000€ 3000–4000€ 4000–5000€ > 5000€

Percentage (%) 26.32 28.07 15.79 3.51 17.54 8.77
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Table 12 shows interesting correlations characterizing the data from the survey. 
First of all, there is a high correlation of the variable IC with the variable PE, mean-
ing a strong connection between the choice to underwrite insurance and the past 
experience.

In particular, to better understand this high correlation, it is important to 
consider a specific aspect related to the PE variable: it emerges that 55.74% of 
respondents affirm having had past events. This demonstrates that if the Bishops 
experienced events connected to natural disasters, they pay attention to finding 
the right solutions to protect the Cathedrals they administer, and this evaluation is 
reinforced by the mobility rule that they have to follow to be head of the Dioceses 
and the consequent prevention culture they develop along their path. Another 
result in terms of efficiency is that the choice to be insured appears to be a conse-
quence of informational knowledge about the risk vulnerability that comes both 
from knowledge of the future (increasing) trend in natural disasters and from pre-
vious experiences (Gizzi et al. 2020).

Considering the variable Risk Perception (RP), it is highly correlated to the 
variable Ins_Imp. This is the demonstration that the perception of risk (RP) is 
directly linked to the importance of the insurance (Ins_Imp), as an instrument to 
cover the damages deriving from natural disasters. Moreover, if a Diocese bene-
fited from an insurance refund, it would be more inclined to recognize the impor-
tance of an insurance policy.

The variable corresponding to tax concessions (TC) is correlated to the Insur-
ance Importance variable (Ins_Imp) and the underwriting of a specific contract 
(SP): on one hand, the greater the amount of tax concession, the higher the rel-
evance of insurance; on the other hand, tax concession and specific contracts are 
both connected to a future perspective that can encourage the underwriting of an 
insurance policy.

We can interpret these results as a signal of the limited presence of moral haz-
ard, because it emerges that the choice to insure the Cathedrals does not lead to 
a reduction in the prevention effort, but quite the contrary, is connected with the 
possibility to underwrite a specific contract and to benefit from a tax reduction.

Furthermore, in order to understand how significant those explanatory vari-
ables are on the binary variable IC, we perform a logistic regression through a 
logistic function of the following type:

The function (1) shows the predicting probability of having insurance, adopt-
ing a multiple logistic regression model. In particular, it allows us to esti-
mate a binary response ( Y = 1 in case of insurance, Y = 0 otherwise) where 
X =

(
X1,… ,Xp

)
 are p predictors, using the maximum likelihood method to esti-

mate �0, �1,… , �p.

The function (1) is used to identify the motivations behind the decision to 
underwrite an insurance contract, taking into account the data from the survey.

(1)p(Y = 1|X) = e�0+�1X1+⋯+�pXp

1 + e�0+�1X1+⋯+�pXp
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The parameter chosen for evaluating a fitted model is the one of the signifi-
cance of the variables, as in Table 13.

Looking at Table 13, it is evident that 4 variables mainly affect the Dioceses 
decision: Risk Perception (RP), Insurance Importance (Ins_Imp), Past Events 
(PE) and Willingness to Pay (WTP). In order to make the analysis more accu-
rate, in Table 14 the nonsignificant variables are eliminated, checking to see if the 
results of the model improve considering the parameter of the AIC.

Comparing Tables 13 and 14, the second fits better to the data of the survey. 
The AIC parameter of the latter model, equal to 51.169, is less than the one 
obtained for the previous model, equal to 55.751. For this reason, it is more accu-
rate to proceed with the analysis considering the latter model.

By substituting estimates for the regression coefficients above obtained into 
(1), the estimated equation becomes:

Table 13  Logistic regression 
model

Signif. codes: 0 ‘****’ 0.001 ‘***’ 0.01 ‘**’ 0.05 ‘*’ 0.1 ‘ ’ 1 Null 
Deviance: 80.837 on 60 degrees of freedom
Residual deviance: 35.751 on 51 degrees of freedom
AIC: 55.751

Coefficients Estimate SE z value Pr (>|z|)

(Intercept) − 5.523e−01 2.943e+00  − 0.188 0.85116
RP − 1.333e+00 5.600e−01  − 2.380 0.01730**
Ins_Imp 9.551e−01 5.022e−01 1.902 0.05721*
TC − 3.552e−01 4.747e−01  − 0.748 0.45432
SP − 4.583e−01 3.824e−01  − 1.198 0.23081
PE 3.916e−01 1.306e+00 2.998 0.00271***
Ins_Ben 1.749e+01 2.160e+03 0.008 0.99354
RH − 5.322e−03 7.519e−02  − 0.071 0.94357
DS 2.576e−01 6.953e−01 0.371 0.71099
WTP 9.506e−04 4.181e−04 2.273 0.02300*

Table 14  Logistic regression 
model

Signif. codes: 0 ‘****’ 0.001 ‘***’ 0.01 ‘**’ 0.05 ‘*’ 0.1 ‘ ’ 1 Null 
Deviance: 80.837 on 60 degrees of freedom
Residual deviance: 41.169 on 56 degrees of freedom
AIC: 51.169

Coefficients Estimate SE z value Pr (>|z|)

(Intercept) − 2.3610461 1.4735045 − 1.602 0.109082
RP − 1.1350994 0.5139973 − 2.208 0.027218**
Ins_Imp 0.7152156 0.3764862 1.900 0.057471*
PE 3.7693166 1.0538247 3.577 0.000348****
WTP 0.0007306 0.0003332 2.193 0.028309**
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Analyzing Table 14, Past Events (PE) emerges as the most significant variable. 
This result demonstrates that if a Diocese experienced a disaster in the past, it would 
be more inclined to be insured to those events. As a confirmation of what obtained, 
Risk Perception (RP) appears as a significant variable. Therefore, the more they 
feel exposed to risk the higher will be the probability to underwrite an insurance 
coverage.

Connecting this result to all the considerations in previous sections, it is possi-
ble to affirm that Dioceses administrators are greatly interested in safeguarding their 
heritage and identify in the insurance system a useful instrument to be adopted to 
protect their Cathedrals, as the significance code for the variable Ins_Imp suggests.

The significant level associated with the Willingness to Pay (WTP) is due to the 
fact that more money a Diocese is willing to pay, the more it is likely to invest in 
insurance coverage. Willingness to pay is not always equal to the availability of 
financial resources; therefore, this result allows to affirm that if Dioceses could 
have greater financial resources, it would be possible to obtain a greater spread of 
insurance.

In this direction, recently a first scheme of national insurance protection against 
catastrophe risks was signed between CEI and an Italian insurance company. This 
national system will provide for a homogeneous system to protect the Cultural Her-
itage that the Italian Cathedrals represent.

6  Conclusions

Focusing on the threat of natural disasters for Cultural Heritage, we analyzed the 
choice of Dioceses administrators in the risk management of the Cathedrals, taking 
into account different decisional variables detected through a questionnaire.

What emerged is that among the Italian Dioceses there is a high perception of 
their vulnerability and good knowledge about how to manage natural disasters risks. 
This demonstrates the sensitivity of the ecclesiastic world towards the protection of 
their historic-artistic-religious heritage. In particular, this research shows that the 
Dioceses administrators, and therefore Bishops, are aware of the level of risk of the 
Cathedrals, due to past experiences linked to the exposure of the territory or per-
sonal events they experienced in other regions, as often declared by respondents. 
Differently than private citizens, Dioceses administrators and Bishops show an in-
depth financial culture, more specifically an insurance culture, and a good knowl-
edge of the importance of these kinds of insurance instruments in the governance of 
disaster risk. Moreover, the insurance system appears to be efficient in relation to the 
adverse selection, moral hazard and charity hazard. In other words, this means that 
all traditional problems linked to the low diffusion of insurance have been overcome, 

(2)

p(Y = 1|X) = e−2.3610461−1.1350994RP+0.7152156 Ins_Imp+3.7693166PE+0.0007306WTP

1 + e−2.3610461−1.1350994RP+0.7152156 Ins_Imp+3.7693166PE+0.0007306WTP
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in this specific case, thanks to their awareness about the importance of directly inter-
vening to safeguard Cathedrals.

The dichotomy of values, economic and cultural, that characterizes Cathedrals 
amplifies the role of these monuments in our society and leads to the adoption of 
insurance for the coverage of material damages and the associated cultural ones. 
Differently from private buildings, the exposure of Cathedrals to natural disasters 
includes specific evaluations linked to their intrinsic values. Therefore, Cathedrals 
need to be preserved in a special way in order to enhance not only the historical 
monument but also all the intangible elements that are intrinsic to this type of cul-
tural asset.

Indeed, Cathedrals cover a relevant role in Italian Cultural Heritage as historical, 
religious and artistic monuments that contribute to creating a sense of affinity with 
the traditions and values they bring. This leads us to highlight the importance of 
insurance, as a private solution that can be adopted in order to cover the damages 
deriving from natural disasters. Through the spread of this kind of intervention, it 
should be possible to efficiently safeguard Cathedrals as well as all other cultural 
goods, enhancing the importance Cultural Heritage has in our society.

In accordance to what has been outlined in this article in terms of elements that 
affect the decisional process, some future considerations can be made in the per-
spective of providing solutions that can establish a strategy to efficiently contrast 
the damages deriving from natural disasters and preserve Cultural Heritage for 
future generations considering the role for insurance as a relevant risk management 
instrument.
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Appendix: Questionnaire

1. Is there an insurance contract for your Cathedral for the coverage of damages deriving 

from natural disasters?  

YES 

NO

1.1. If YES, please specify the event or events covered and the amount payed 

1.2. If NO, please specify the reason: 

I don’t know the insurance product; 

I don’t trust the insurance companies and I am afraid of not being covered in case of a 

disaster; 

I don’t think that it is necessary to underwrite an insurance contract, because the territory 

is not exposed to natural calamities; 

I do not have sufficient financial resources to underwrite an insurance contract; 

It is not necessary to underwrite an insurance contract, because I am aware of aid from 

the state in case of calamity; 

It is not compulsory; 

Other (specify) 

2 How much do you think is your territory exposed to natural disasters, from 1 “Low 

Exposure” to 5 “High Exposure”?

3 In your opinion, how much important is insurance as a mechanism for the coverage of 

damages deriving from natural disasters, from 1 “Low importance” to 5 “High 

Importance”?

4 Would the presence of tax concessions facilitate the underwriting of insurance contracts, 

from 1 “Very Low Relevance” to 5 “Elevated Incentive”?

5 Have natural disasters recently occurred in your territory?  

YES 

NO
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5.1 If YES, have you ever benefited from insurance coverage for the damages? 

YES 

NO

6 How much would you be willing to pay to sign an insurance contract for the coverage of 

damages deriving from natural disasters? 

From 0 to 1,000 €

From 1,000 to 2,000 €

From 2,000 to 3,000 €

From 3,000 to 4,000 €

From 4,000 to 5,000 €

More than 5,000 € (please specify the amount € ………)
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