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Abstract Animal disease insurance plays only a minor role in
public activities related to animal diseases in animal produc-
tion in Europe, and the current situation is likely to persist as
long as producers place strong faith on public compensation
schemes. In this study, we undertook a farm survey in Finland
employing a choice experiment to study the willingness to pay
for animal disease insurance products. We found that pro-
ducers’ willingness to pay for animal disease insurance is
relatively low, even if consequential losses are covered.
However, attributes of the insurance products which increased
the likelihood of the producer wishing to purchase the product
in a statistically significant manner were identified. The most
important attribute was a low deductible. Using latent class
analysis, four classes of producers were identified, those who
were (1) not interested, (2) weakly interested or (3) strongly
interested in insurance, and additionally, (4) a group who
emphasised biosecurity measures but was not willing to pur-
chase insurance. Those primarily interested in insurance were
typically young, well-educated producers from large farms,
and they already had a good level of biosecurity on their
farms. However, the majority of the respondents preferred
not to purchase insurance. The analysis suggests that commer-
cial production animal disease insurance may need to be
subsidised or otherwise made more attractive to producers,
and even so, many producers might consider it unnecessary.
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1 Introduction

Animal disease outbreaks can be costly to the producers as
well as the society in general. The European Union (EU) co-
finances activities of the member states on selected zoonotic
or otherwise societally important animal diseases. Eradication,
control and monitoring are co-financed if they are in accor-
dance with the rules laid out in Council Decision 90/424/EEC.
Based on these regulations, the EU and the member states
have taken an important role in covering costs of animal dis-
ease expenses. However, in recent years, there have been in-
creasing calls, both in the EU as well as in individual member
states, for cost sharing of publicly funded animal disease ex-
penses. One potential alternative for cost sharing is animal
disease insurance.

Various animal disease finance schemes, including insur-
ances and funds, have been recently reviewed (European
Commission 2006; Heikkilä and Niemi 2008; OECD 2012).
There appears to be considerable variation in compensation
and finance schemes for animal disease losses around the
world as the schemes are often tailored to meet specific needs
(OECD 2012). In the EU, insurance products in general seem
to cover either fairly low (<10 %) or fairly high (>70 %)
proportion of farms. High coverage has often been achieved
either through compulsory nature of the insurance or through
group insurance (Heikkilä and Niemi 2008). In addition, other
policy instruments such as legal facilitation, taxation and in-
stitutional arrangements are used to support the schemes
(OECD 2012).
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The price of insurance products might be high due to un-
derwriting losses that emerge because disease risk exposure is
heterogeneous across farms. Producers, who have better
knowledge of their farm disease risks than the insurer, may
use this knowledge to their private benefit (Just et al. 1999).
Besides adverse selection, moral hazard can also play an im-
portant role in animal disease insurance. In practice, if there is
a risk of adverse selection and moral hazard, animal disease
insurance requires producers to co-finance the losses (Gramig
et al. 2009), for instance through a deductible or restricted
maximum compensation. Insurance companies may also need
to invest in verifying what measures their customers take to
reduce the risk.

In Finland, the target country of our case study, many
contagious diseases which cause problems in pig and poul-
try production elsewhere are either absent or have a low
incidence. In addition, highly contagious notifiable animal
diseases listed by the World Organisation for Animal
Health are not present in Finland (Finnish Food Safety
Authority Evira 2014). All parts of the food chain are com-
mitted to the policy of preventive biosecurity. For instance,
the occurrence of salmonella in pigs and poultry in Finland
is usually limited to few farms, if any, being infected each
year. Most producers have opted for a salmonella group
insurance via their egg packaging company or slaughter-
house. According to our survey, about two thirds of the
pig and poultry farms indicated that they have salmonella
group insurance, and some 20 % had additional animal
disease insurance. Unique social security, which is manda-
tory to all producers in Finland (http://www.mela.fi/en/
about-mela), covers small minimum income in case of
sickness or injury. At the time of data collection,
producers also had basic cover for their yield losses
through Crop Damage Compensation scheme (Myyrä and
Pietola 2011). Furthermore, almost all the farms in Finland
are insured against idiosyncratic risks like fire and theft. In
general, Finnish producers can be considered to be risk
averse.

The Common Agricultural Policy (CAP) 2020 proposal of
the European Commission introduced the possibility to use
public funds to provide producers also with ex ante safety nets
against animal disease outbreaks (Council Regulation 1305/
2013). Hence, EU agricultural policy has moved a step from
ex post measures towards ex ante support for agricultural risk
management. This structural change from ex post to ex ante
measures might be challenging for private insurance markets.
Studies focusing on how public policies could promote risk
management in agriculture (e.g. Cafiero et al. 2007) suggest
that public support for insurance premiums is justified only if
market-based demand for insurance exists and the markets are
unable to provide producers with affordable insurance prod-
ucts. Otherwise, for instance if public catastrophic assistance
is provided on an ex post and ad hoc basis, the markets may be

crowded out and commercial products are eliminated by the
public intervention (van Asseldonk et al. 2013; Botzen and
van den Bergh 2012).

Despite the fact that information on the demand for ani-
mal disease insurance is important for developing insurance
products that are attractive to the producers, empirical stud-
ies on this topic are hardly available. Our contribution is to
fill up a part of this gap. The main motivation for this paper
is understanding whether there are sufficient incentives for
producers to purchase commercial insurance against animal
diseases by analysing the perceptions and producers’ a priori
willingness to pay (hereafter WTP) for an animal disease
insurance. We do not consider the insurance companies’
ability to provide affordable insurance products, but instead
concentrate on revealing if market-based demand for insur-
ance exists.

The above topics were studied through a choice experi-
ment, where Finnish pig and poultry producers indicated their
willingness to buy different kinds of insurance products.
Choice experiments have recently been applied widely to
study consumer demand in different circumstances, including
health insurance (Bergrath et al. 2014), crop insurance
(Mercadé et al. 2009; Nganje et al. 2004), price insurance
(Ranganathan et al. 2014) and flood insurance (Botzen and
van den Bergh 2012), but to our knowledge not in relation to
animal disease insurance.

Our study contributes to the literature by addressing
WTP for animal disease insurance. The specific questions
we aim to answer are as follows: (1) how much demand
is there for animal disease insurance, (2) what are the
preferred characteristics of insurance and what is the pro-
ducers’ WTP for them, and (3) are there specific charac-
teristics of the farms or producers that can be used to
explain their WTP for animal disease insurance?

The study analyses challenges related to cost sharing
in a situation where government-financed schemes are
already running, and producers are adapted to these
schemes. The methods in the study are set to measure
producers’ WTP on top of the already existing public
schemes. Hence, our focus is on WTP for commercial
animal disease insurance which is complementary to the
existing schemes, and our estimates take into account
also that producers evaluated implicitly reliability and
adequacy of the current schemes when choosing among
options presented to them in the questionnaire. Our
study examines commercial animal disease insurance
products which are not available in the Finnish markets
but which could be introduced to the markets in the
future if sufficient demand for them exists.

In the next section, the estimation method and data are
described. Results of the study are presented in the third
section, and the final section provides a discussion over
study findings.
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2 Material and methods

2.1 The study population

To assess demand for animal disease insurance as well as to
identify what kind of insurance characteristics the producers
would prefer, we undertook a survey among the Finnish pig
and poultry producers. The pig and poultry farms were select-
ed because these production lines operate in an intensive man-
ner and the risk of contagious animal diseases is important and
constantly present in pigs and poultry. Pig and poultry pro-
ducers are likely to bemore aware of the role of insurance than
cattle producers. In both pigs and poultry, there have been
cases where an animal disease has caused losses, and compen-
sations have been argued to be insufficient. These production
lines were hit by a large feed-related salmonella outbreak in
2009. Most pig and poultry farms in Finland are covered by
salmonella group insurance. In pig production, there have
been attempts to introduce also other disease insurance
products.

Pig and poultry production in Finland is concentrated in
south-western and western parts of the country. In 2013, the
market value of pig production in Finland was 330 million
euro (9 % of the total market value of Finnish agriculture,
excluding subsidies) and the value of poultry production was
181 million euro (5 % of the total market value) (Niemi and
Ahlstedt 2014). According to our sample, in 2011, the average
number of animals per specialised farm was 45,945 broilers
(for 90 % of the farms the number being between 13,912 and
106,920), 6805 laying hens (200–23,580), 124 sows (14–400)
or 580 other pigs than sows (49–1912).

The broiler production in Finland is characterised by high
vertical integration (all stages from feed and chick production
until meat processing) and fairly intensive production which is
practiced in controlled housing conditions. Egg production is
characterised by a large proportion of small producers and a
number of very large farms, which collaborate closely with
egg packers. Egg production is more heterogeneous than other
sectors included in the survey. The pig sector is also fairly
intensive, and production occurs under well-managed facili-
ties, but the heterogeneity of farm types and sizes is larger than
in the broiler sector. Larger farms, which produce majority of
the pig meat, are specialised, very professionally run and well-
managed enterprises typically having 800–3000 sows or
1000–5000 finishing pigs. Piglet trade is usually coordinated
by the slaughterhouses and animal auctions are uncommon.

2.2 The modelling framework

A questionnaire was sent to all commercial pig and poultry
producers in Finland, enquiring for instance their disease his-
tory (information on previous disease outbreaks at the farm),
current insurance cover (all types of insurance) and the

biosecurity measures used on their farm. More specifically,
the questionnaire included a list of 24 different biosecurity
measures, such as whether the production facilities are
compartmentalised, whether the farm employs all-in-all-out-
principle, whether there is protective clothing available for
visitors, whether the producers participate in disease-related
training and so on. The respondents chose the measures that
they use on their farm. The final section in the questionnaire
was the choice experiment, where different hypothetical insur-
ance products were offered to the producers.

Choice experiment is an application of the characteristics
theory of value (Lancaster 1966), combined with random util-
ity theory. Based on random utility theory, we assumed that
the surveyed producers would be able to choose the best al-
ternative from different insurance product choices in the
choice set. The overall utility from a good can be divided into
attributes:

Uin ¼ Vin Zið Þ þ εin; ð1Þ
where Uin is the utility of alternative i for individual n, Vin is
the explained part of the utility, Zi denotes product-specific
attributes and εin is a random error, which is independent of
other terms and independently and identically distributed
(IID) with an identical type I extreme value distribution,
representing the unobserved part of utility. The explained part
of utility therefore specifies the attributes of a product that can
be directly measured as well as the functional form Vin,
through which it explains the overall utility.

Discrete choice models describe individual choices among
alternatives. The probability pin of individual n choosing al-
ternative i is equal to the probability that the utility of alterna-
tive i is greater than, or equal to, the utility associated with
alternative j for every alternative in the choice set (j = 1,…, J).
Formally:

pin ¼ prob Vin þ εin≥Vjn þ ε jn

� �
∀ j ; i≠ j: ð2Þ

The multinomial logit model was derived under the as-
sumption that the error term is IID for all i. The logit proba-
bility is (McFadden 1974):

pin ¼
eβVinX J

j¼1
eβV jn

: ð3Þ

where Vin = β ′ Zi and β is a vector of parameters. In the mul-
tinomial logit model (Eq. 3), the choice probabilities of the
different insurance options are modelled. Several attributes
(see Table 1) were used as explanatory variables, and their
functional forms were specified by Vin. It was assumed that
this function is separable, additive and linear.

Discrete choice models measure the utility of respondents.
Thus, the estimated model coefficients are not interpretable in
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economic terms. Therefore, to reveal the overall WTP for an
insurance product, implicit price (IP) estimates of insurance
attributes were calculated as:

IPk ¼ −
βk

βp

 !
; ð4Þ

where βk is the coefficient of the kth attribute, and βp is the
price coefficient. Note that parameters βk and βp constitute
vector β in Eq. 3. To calculate the WTP for the product, the
estimated IPs for individual characteristics (summarised in
Table 1) were summed up and compared to the WTP of the
baseline case (status quo):

WTPi ¼ −

X K

k¼1
βk

βp
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k¼1
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βp

0
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2
4

3
5; ð5Þ

where βbase,k denotes the coefficient associated with the base-
line case (status quo).

Typically, decision-makers feel that the greater their assets
are, the less they should pay for insurance to cover a given risk
(Pratt 1964). Thus, producers’ WTP for insurance against

animal diseases might vary largely. As we were also interested
in potential respondent segments, a latent class model was
employed. It assumes that the respondents belong to heteroge-
neous latent classes based on their differing attitudes and per-
ceptions of product attributes and other phenomena (Swait
1994). These differences are reflected in their segment-
specific choice behaviour. The latent class model reveals both
the segments and the relative preferences prevailing in each
segment (Hu et al. 2004; Vermunt and Magidson 2005). The
best model having the optimal number of classes was selected
using Bayesian andAkaike information criteria (BIC andAIC).

Insurance premiums are typically differentiated according
to the location of a farm and other farm- or producer-related
characteristics. These socioeconomic factors were also
accounted for in the choice experiment. In the latent class
model, they were included as covariates to explain class char-
acteristics. However, they were set to be inactive, meaning
that only the product characteristics and choice behaviour de-
termined class membership, but socio-demographic and farm-
specific characteristics were used to explain class member-
ship. They therefore provide an opportunity to seek for
recognisable groups among the potential buyers of insurance.
Alternative specific constants were excluded from the model

Table 1 An example of a choice set offered to a pig farm (alternative 1, alternative 2, and the no buy-option) and the set of all attribute levels used in the
choice experiment (right hand side column)

Alternative 1 Alternative 2 All attribute levels (not shown to the respondent)

Provider of insurance Private insurance
company

Producers’ mutual fund Producers’ mutual fund
Private insurance company

Biosecurity requirement Additional requirements National basic requirements National basic requirements
Additional requirements

Compensated damages Material damages and
animals, as well as
income losses due to
an infection

Material damages and
animals, income losses due
to an infection and losses
due to price fluctuations
associated with the disease

Material damages and animals (‘low coverage’)
Material damages and animals, and income losses due to

an infection (‘medium coverage’)
Material damages and animals, income protection and

losses due to price fluctuations associated with the
disease (‘high coverage’)

Deductible 20 % 0 % 0 %
5 %
10 %
20 %
30 %

Price (euro/100 animal places/year) Finishing farm: 4.00
euro

Farrowing or farrowing-
to-finishing farm:
13.20 euro

Finishing farm: 48.00 euro
Farrowing or farrowing-to-

finishing farm: 158.00
euro

2 euro
4 euro
8 euro
20 euro
32 euro
40 euro
48 euro
60 euro
80 euro
120 euro

I would buy this product □ □
I would not buy either product □

Levels for alternatives 1 and 2 shown to each respondent were selected from the sets of all attribute levels, resulting in 32 different choice sets
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because of multicollinearity with some of the product charac-
teristics, primarily with the compensation level. Because of
this, the compensation level coefficients are negative, as they
indicate deviation from the status quo and dislike towards
buying the insurance. The data were analysed using Latent
GOLD statistical software (from Statistical Innovations, Inc.).

2.3 The questionnaire

A pilot questionnaire was sent to 180 farms in July 2011.
Accounting for the responses to this questionnaire, the final
form of the questionnaire was mailed to all Finnish poultry
and pig producers, altogether approximately 2500 farms, in
August 2011. The addresses of the producers were obtained
from the Information Centre of Ministry of Agriculture and
Forestry.

The choice experiment consisted of 32 choice sets, each
choice set included two insurance products, and each respon-
dent was presented four of these sets. Within each choice set,
the respondent had three options: choose insurance product A,
choose insurance product B or choose ‘I would not buy either
product’. The sets were formed using the Ngene software (from
ChoiceMetrics Pty Ltd). In the final construction, the D-error
was 0.014 and the A-error 0.169. The lower thesemeasures are,
the more efficient the choice set design is (see, e.g. Rose and
Bliemer 2012). In the design, priors for the alternatives were
based on the results of the pilot questionnaire.

Each choice alternative consisted of five attributes: insur-
ance provider, biosecurity requirement, damages compensat-
ed by the insurance, deductible and the price. The levels of
these attributes are presented in Table 1. We briefly discuss
these attributes below, based on Heikkilä and Niemi (2008),
European Commission (2006), van Asseldonk et al. (2005)
and Shaik et al. (2006). The attribute combinations (and there-
fore the products offered) are hypothetical. However, the at-
tributes and their levels were all set at realistic ranges, drawing
on the above literature reviews in European insurance systems
as well as our own experience on the insurance market in
Finland. The attributes can be found in products existing in
different real-life contexts, and the specific attribute levels
were tested in the pilot questionnaire.

A private insurance company and producers’ mutual fund
were presented as possible insurance providers. We did not
have any a priori information on whether the producers have
preferences towards the provider of insurance, and therefore,
this was included as an attribute.

Biosecurity requirement helps the insurance system to en-
courage the producer to reduce the disease risk. Requirements
for a specific level of biosecurity to be maintained at the farm
will also help to manage asymmetric information and moral
hazard. Biosecurity management is, however, costly to the
producer, as disease prevention measures incur costs (protec-
tive clothing, animal disposal, disinfection, and so forth).

Some producers may wish to have a lower insurance premium
in return for adopting enhanced biosecurity measures com-
pared to the national standard.

The insurance scheme should provide producers with in-
centives to purchase insurance and to take disease prevention
measures thereafter. Increasing the level of compensation may
raise the insurance premiums, but it may also provide a better
safety net for the producers. However, when indemnities are
based on losses, the risk of moral hazard needs to be taken into
consideration. Previous studies have suggested that producers
are not very willing to purchase insurance that covers an ex-
tended amount of losses, for instance indirect losses (van
Asseldonk et al. 2005).We tested this by including three levels
of compensation in the choice sets as a scale attribute. The
basic level covers only material damages and animals, and
additional levels increase the cover to income loss, as well
as protection against potential price fluctuations associated
with the disease outbreak.

The deductible is a necessarily part of a functioning insur-
ance scheme, as it decreases moral hazard and creates incen-
tives for producers to maintain sufficient disease prevention.
However, if the deductible is set too high, it may undermine
the incentives to detect disease at an early stage. We tested a
range of deductibles, varying from 0 to 30 %.

The price of the insurance defines the annual amount that
the producer pays to the insurance provider for carrying the
disease risk and compensating the damages in case of a
disease outbreak. When the insurance is fairly priced, risk
averse producers should, according to theory, insure, be-
cause they would not be worse off by purchasing than not
purchasing the insurance (see e.g. Mas-Colell et al. 1995).
The questionnaire was sent to producers of different pig
production types (finishing, farrowing, and farrowing-to-
finishing pig farms) as well as to two types of poultry pro-
ducers (broiler and laying hen farms). Where ‘other pig
farm’ is used, it refers to farrowing and farrowing-to-
finishing farms collectively. Each producer was quoted a
price that was adjusted for their type of production. The
prices were formed such that they represent a given percent-
age of market revenue generated by the animals. Using this
type of relative prices, we gave each production line a com-
parative set of prices. The prices that were included in the
choice sets were 0.01–0.30 % of the market revenue. For
instance, for the finishing pig producers, the annual insur-
ance price varied from 4 euro to 120 euro per 100 animal
places (see Table 1, where the prices denoted are for pig
producers in finishing farms). In the regressions, each pro-
duction line was analysed separately in relation to the price
coefficient.

An example of a choice set is provided in Table 1. The res-
pondents were also provided additional information regarding
the biosecurity requirements, as well as an explanation to what
the different levels of compensated damages would cover.
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Additionally, a split sample feature was introduced to study
whether the demand for insurance depends on the context in
which it is embedded (Jacobsen et al. 2011). For instance,
diseases included in the insurance scheme have to be clearly
defined to limit the liability of the insurer. Insurance cover
would typically be introduced as an attribute, but we already
had two attributes representing the cover (compensated dam-
ages and the deductible). Therefore, we divided the sample
into two sub-samples depending on which diseases the insur-
ance would cover. Half of the respondents were told that the
insurance would cover a set of diseases which are present in
many countries, although not necessarily in Finland (hereafter
called ‘common diseases’), whereas the other half dealt with a
set of highly contagious notifiable diseases which are not
present in Finland (hereafter called ‘notifiable diseases’)
(Table 2). The term used here should not be confused with
the official definition of a ‘notifiable disease’ in Finland.

3 Results

3.1 Purchase intentions

A total of 559 questionnaire responses were received, the re-
sponse rate being 21.9 %. The main data characteristics are
described in Table 3. Of all the insurance choice sets altogeth-
er 56 % of the insurance products were not purchased—in
other words, the ‘I would not buy either product’ option was
chosen. Thus, in 44 % of the choice situations one of the
offered hypothetical insurance products was purchased.
Some prejudice votes may also be included, as 22 % of the
respondents (125 respondents) answered ‘I would not buy
either product’ to all four choice sets they were presented.

The result is overall very similar across the production
types, although there are some minor differences between
the groups. The pig producers in the common disease group
purchased 46 % of the insurance products compared to 41 %
in the notifiable disease group. The poultry producers’ interest
to buy insurance was similar in both groups, approximately
43–44 %. Pig producers are therefore somewhat more willing
to buy the insurance when it covers the common animal dis-
eases, whereas the disease coverage of the insurance does not
affect poultry producers.

3.2 Logistic regression models

To study how the insurance purchase likelihood varies with
the different attributes, logistic regression models were ap-
plied. The dependent variable in each regression model indi-
cates whether the insurance product was chosen. A positive
coefficient associated with a particular attribute (explanatory
variable) implies a higher probability that the product is cho-
sen and therefore a higher level of utility associated with the
attribute when the value of the explanatory variable increases.
Likewise, a negative coefficient infers decreasing probability
that the product is chosen. In addition to the generic case, a
regression was run for both disease types separately.

Overall, the basic model explains the choices relatively
well (Table 4, ‘All diseases’). Although the class-specific R2

statistic is modest (0.026), the overall R2(0) statistic shows a
larger value (0.141). The large difference is due to strong
preference for the ‘no buy’ option. Most of the explanatory
variables are statistically significant and the signs of the coef-
ficients are logical. Moreover, in logistic models R2 statistic is
often low even if the model classifies the observations correct-
ly, in other words correctly predicts individuals or observa-
tions that would entail the purchase of insurance.

Table 2 Alternative sets of diseases covered by the insurance in the choice experiment

Common diseases
(endemic in many countries but not always in Finland)

Notifiable diseases (not present in Finland, prevention controlled by
authorities)

Pig Poultry Pig Poultry

Dysentery
Scab
Clostridium perfringens type C
Porcine epidemic diarrhoea (PED)
Postweaning multisystemic wasting

syndrome (PMWS)
Porcine enzootic pneumonia
Salmonella
Porcine respiratory corona virus

infection (PRCV)
Porcine reproductive and respiratory

syndrome (PRRS)

Gumboro disease, symptomatic
Avian cholera
Infectious Laryngotracheitis

(ILT)
Marek’s disease
Psittacosis
Salmonella
Blue wing disease, symptomatic
Infectious bronchitis (IB)

African pig fever
Aujeszky’s disease (AD)
Classical swine fever (CSF)
Transmissible gastroenteritis
Pig vesicular disease (SVD)
Foot and mouth disease (FMD)

Avian influenza
Newcastle disease
Avian rhinotracheitis or

turkey rhinotracheitis
(ART/TRT)

Set 1 consists of common diseases and set 2 consists of notifiable diseases
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The most significant variables are the compensated dam-
ages (low, medium, high). However, these capture also the
constant associated with the ‘no buy’ option. The compensat-
ed damages are naturally zero if no product is chosen, and as
this is the level to which the level of compensated damages is
compared, also the ‘no buy’ constant is reflected here. The
negative and highly significant coefficients of compensated
damages suggest that regardless of the attribute levels, many
respondents preferred to choose the no buy option, i.e. not to

purchase insurance. The coefficients indicated that the respon-
dents on average preferred more compensation to less com-
pensation (compensated damages ‘high’ had a less negative
coefficient than compensated damages ‘medium’, which in
turn was less negative than compensated damages ‘low’).
However, the difference in magnitude between the medium
and high levels of compensated damages is fairly small, indi-
cating that increasing the coverage of compensated damages
increased purchase intentions only very little, if at all.

Table 3 Descriptive statistics of
the data and basic information on
the respondents

All farms Pig farms Poultry
farms

Questionnaires sent 2557 1885a 647a

Responses (response rate) 559 (21.9 %) 402 (21.3 %) 157 (24.3 %)

Answer all sets/some sets/no sets 81 %/7 %/12 % of respondents

Chose at least one of the products offered 77 % of respondents/44 % of choice situations

Share of respondents according to their education:

Primary education 14 % 14 % 17 %

Agricultural education 38 % 42 % 29 %

Higher education 4 % 2 % 10 %

Share of respondents according to their age:

<30 years, ‘young’ 4 % 4 % 4 %

>60 years, ‘senior’ 10 % 10 % 12 %

Share of female respondents 19 % 18 % 19 %

Mean number of years in business 20.1 20.0 20.4

Share of respondents who had a disease outbreak in
the past 10 years

18 % 22 % 10 %

Share of respondents who have animal production
insurance (mean annual cost)

97 % (1152€) 95 % (1076€) 99 % (1330€)

Share of respondents who have animal disease insurance
(mean annual cost)

82 % (634€) 82 % (489€) 82 % (959€)

Mean number of biosecurity measures in use
(% of 24 listed measures)

13.9 (58 %) 13.8 (57 %) 14.4 (60 %)

a Twenty-five mixed farms, producing commercially both pigs and poultry, are excluded

Table 4 Results of the multinomial logit model with all the data, and the data split between common and notifiable diseases

All diseases Common diseases Notifiable diseases

Estimate S.E. p value Estimate S.E. p value Estimate S.E. p value

Price (finishing pig) −0.513 0.174 0.003 −0.158 0.241 0.510 −0.953 0.263 <0.001

Price (other pig) −0.157 0.046 <0.001 −0.097 0.066 0.140 −0.213 0.065 0.001

Price (poultry) −5.594 2.207 0.011 −7.884 3.997 0.049 −4.167 2.633 0.110

Insurance company 0.104 0.076 0.170 0.199 0.109 0.067 0.005 0.107 0.960

Biosecurity requirement −0.096 0.084 0.250 −0.081 0.120 0.500 −0.107 0.119 0.370

Compensated damages, low −4.060 0.417 <0.001 −4.374 0.598 <0.001 −3.766 0.588 <0.001

Compensated damages, medium −3.508 0.368 <0.001 −3.893 0.531 <0.001 −3.142 0.513 <0.001

Compensated damages, high −3.384 0.357 <0.001 −3.783 0.511 <0.001 −3.001 0.503 <0.001

Deductible −0.033 0.004 <0.001 −0.037 0.006 <0.001 −0.030 0.006 <0.001

R2 0.026 0.030 0.028

R2(0) 0.141 0.132 0.157

The dependent variable is the stated purchase intention
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Also, the price and the deductible were statistically signif-
icant attributes, the deductible being the second most impor-
tant variable. The price had the expected negative sign: as the
price increases, demand for insurance decreases. The price
coefficients for different production lines are all negative and
highly significant, but of different magnitudes, reflecting dif-
ferent values of the animal place as well as potentially differ-
ent choice behaviour of the respondents in each line of pro-
duction. The biosecurity requirement and the provider of the
insurance were not statistically significant at 95 % confidence
level. These attributes have little impact on respondents’
choice of insurance.

When the two disease types were analysed separately
(Table 4, ‘Common diseases’ and ‘Notifiable diseases’), the
results were qualitatively similar to the base case. The com-
pensation level and the deductible were significant in both
disease types. The impact of the deductible is somewhat larger
in the common than in the notifiable diseases group.
Interestingly, the price is not statistically significant variable
in the common diseases group (except for poultry producers),
although it is statistically significant in the notifiable group
(again, except for the poultry producers). The insurance pro-
vider on the other hand is significant in the common diseases
group, lending some support for the slight preference for the
insurance company over a mutual fund. Altogether, there are
no major differences between the disease types, a finding that
was not anticipated beforehand.

After having an overview of the demand for insurance, the
next question was whether there are respondent or farm-
related characteristics that affect the demand for insurance.
We therefore analysed the latent classes with the regression
model. Based on the BIC and AIC values, a four-class model
was chosen (Table 5). The overall statistics were significantly
improved from the one-class base model, R2 statistic being
0.48 and R2(0) statistic 0.54. The parameters in Table 5 de-
scribe how different characteristics are related to the four clas-
ses. The Wald p values indicate that the attributes were jointly
significant, while the Wald() p values. The statistic labeled
Wald() tests whether regression coefficients are equal between
Classes show that only the price, biosecurity requirement and
some levels of compensated damages were class dependent.

Class 1 includes 47 % of the respondents. They are not
interested in purchasing insurance (‘non-buyers’).
Compared to the whole sample, the class is characterised
by a somewhat lower share of young and somewhat higher
share of older producers, and the respondents are more
likely to have only primary education. The farms have a
lower likelihood of having encountered a disease in the
past 10 years, and they are somewhat more likely to be
poultry farms than pig farms. Their farms are typically
smaller and they have adopted fewer biosecurity measures
than the other farms on average. In this class, coefficients
for insurance price, provider and biosecurity requirement

were statistically insignificant. All three compensation
levels and the deductible had a large negative impact on
demand for insurance in this class. Hence, having insurance
could reduce their utility and they had no willingness to
pay for any kind of insurance.

Class 2 includes 19% of the respondents. It is characterised
by strongly interested buyers, who chose one of the insurance
products in most choice situations (‘strong buyers’). They are
typically young and operate larger-than-average farms, on
which they have a higher than average biosecurity. They have
a positive WTP for insurance. Demand for insurance in this
class responds more sluggishly to changes in price, but more
heavily on changes in the deductible.

Class 3 includes 17% of the respondents. It is characterised
by weakly interested buyers of insurance (‘weak buyers’).
Additional biosecurity requirement has a negative impact on
their demand for insurance, and also the impact of the deduct-
ible is fairly strong. The class includes a smaller share of the
low-biosecurity farms as well of the high-biosecurity farms
than the sample on average. The group is characterised by a
somewhat higher share of those with agricultural education.
Also, female respondents are more presented in this group. All
the attributes are vital for the demand for insurance in this
group. Hence, their demand for insurance responds strongly
to changes in the type of insurance provider, price, biosecurity
requirement, losses covered and the deductible.

Finally, class 4 includes 16 % of the respondents. It is
characterised by producers who prefer additional
biosecurity measures to be included in the insurance but
who are not willing to purchase insurance themselves
(‘concerned non-buyers’). A much larger share of them
has encountered an animal disease in the past than the
sample on average. They are more likely than the average
farm to have high level of biosecurity, but there were also
several respondents with lower than average biosecurity
in this class. The respondents are more often young, from
large farms and with university education. As they are not
willing to purchase insurance, their responses may indi-
cate preference that insurance should include require-
ments for stronger biosecurity measures for other farms,
such that the overall risk of disease is reduced.

The results suggest that young (less than 30 years) and
highly educated (university education) respondents are
more positive towards purchasing animal disease insur-
ance than middle-aged or low-educated respondents.
Gender did not play a substantial role in the purchase
behaviour, although female respondents were somewhat
reluctant towards buying insurance. As for the farm-
level characteristics, there is no significant difference be-
tween pig and poultry producers in their willingness to
buy insurance. However, there are signs that producers
who have experienced an animal disease outbreak in the
past 10 years are more positive towards buying insurance
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(class 2) as well as perhaps demanding others to take
better precautions (class 4) than producers without previ-
ous experience on disease outbreaks. Finally, large farms
(belonging to the largest 25 % of the farms as measured
by the number of animals) are more willing to purchase
insurance. Farms that have adopted only few biosecurity
measures (belonging to the lowest 25 % of the farms with

respect to the adoption of biosecurity) are less keen on
insurance (class 1 and class 4).

3.3 Willingness to pay for insurance

The WTP estimates were calculated as described in the
‘Material and methods’ section, comparing the utility

Table 5 Results of the latent class model

Class 1
(‘Non-buyers’)

Class 2
(‘Strong buyers’)

Class 3
(‘Weak buyers’)

Class 4
(‘Concerned non-buyers’)

Overall

Estimate S.E. Estimate S.E. Estimate S.E. Estimate S.E. Wald p
value

Wald ()
p value

Price (finishing pig) 0.135 0.493 −1.766 0.703 −2.080 0.695 −6.180 2.937 <0.001 0.012

Price (other pig) 0.047 0.127 −0.296 0.169 −1.312 0.384 −0.863 0.282 <0.001 <0.001

Price (poultry) −0.256 0.484 −22.856 8.226 −62.015 23.998 −7.114 4.703 0.001 0.004

Insurance company as a provider 0.180 0.247 −0.241 0.171 0.442 0.412 −0.297 0.390 0.360 0.240

Biosecurity requirement −0.240 0.280 0.189 0.278 −2.941 0.707 2.476 0.585 <0.001 <0.001

Compensated damages, low −7.196 1.306 −3.620 1.433 −3.339 1.971 −3.637 1.702 <0.001 0.180

Compensated damages, medium −6.887 1.204 −2.646 1.238 −2.597 1.761 −2.754 1.505 <0.001 0.046

Compensated damages, high −5.813 1.139 −1.868 1.156 −3.318 1.694 −4.792 1.586 <0.001 0.079

Deductible −0.047 0.014 −0.063 0.015 −0.058 0.020 −0.027 0.017 <0.001 0.430

Class size 47 % 19 % 17 % 16 %

R2 0.040 0.126 0.442 0.348 0.477

R(0)2 0.584 0.265 0.446 0.392 0.540

Covariates (inactive)

Poultry producers 29.2 % 25.4 % 27.6 % 25.2 % 27.5 %

Farm had a diseasea 13.7 % 20.0 % 17.7 % 27.6 % 17.8 %

Young respondentsb 2.4 % 5.9 % 4.6 % 6.0 % 4.1 %

Senior respondentsc 47.7 % 47.9 % 42.2 % 46.3 % 46.6 %

Large farmd 27.3 % 33.7 % 26.3 % 34.7 % 29.6 %

Small farme 23.6 % 20.0 % 21.4 % 22.2 % 22.3 %

High biosecurityd 44.7 % 49.9 % 43.9 % 49.8 % 46.4 %

Low biosecuritye 5.3 % 3.7 % 1.1 % 5.2 % 4.3 %

University education 20.2 % 21.9 % 23.0 % 25.6 % 21.9 %

Agricultural education 61.1 % 59.7 % 63.1 % 58.3 % 60.7 %

Primary education 15.4 % 11.4 % 10.8 % 9.8 % 13.0 %

Female respondent 17.4 % 13.4 % 18.7 % 15.7 % 16.6 %

3 or 4 responses in Bwould not buy
either product^

83.0 % 0.1 % 13.6 % 33.8 % 47.1 %

Average current annual animal disease
insurance payment

583€ 643€ 520€ 764€

The dependent variable is the stated purchase intention. The independent variables are mostly categorical, with the exceptions of price and the deductible.
The covariates are inactive and describe the farm having the characteristic in question. Wald () statistic tests whether coefficients are class independent
a The farm indicated they have suffered from a disease in the past 10 years
b Less than 30 years old
cMore than 60 years old
d Belonging to the largest quartile
e Belonging to the smallest quartile
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associated with given insurance products to the utility without
the product. TheWTP estimates are expressed in euro and can
be interpreted as the annual price the producers are willing to
pay per animal place.

The WTPs for some exemplary insurance products are
reported in Table 6. For class 1, it was not possible to
calculate WTPs due to statistically insignificant price co-
efficient, but this class includes those who would not buy
the insurance in any case and to whom even a zero-price
did not make a difference. Positive WTPs are found for
classes 2 and 3.

The level of the deductible affects theWTP significantly. In
class 2, each percentage point increase in the deductible de-
creasesWTP by 0.04 euro (finishing pig producers), 0.21 euro
(other pig producers) and 0.003 euro (poultry producers) per
animal place. In class 3, the corresponding figures are 0.03
euro, 0.04 euro and 0.001 euro.

In the model for all diseases, the WTP for the wider
coverage of compensated damages increases moderately
as the compensation level rises. Thus, implicit price for
the highest level of compensated damages is higher than
for the second highest level, which in turn is higher
than for the lowest level. Although the relationships
are statistically significant, the actual WTP is very low
and in many cases negative. However, in classes 3 and
4 (Table 6), the WTP is highest at the medium level of
damages (although in class 4 it is still negative). The
immediate reason for this is the lower negative coeffi-
cient for medium compensation than for high compen-
sation. The result indicates that there does not seem to
be much demand for the highest compensation level of
the insurance.

The WTPs were also calculated separately for the
two disease types, and it turned out that WTP was
somewhat greater in the common diseases group than
in the notifiable diseases group. However, as the impact
of the deductible also differed in the two models, at
higher levels of the deductible (20–30 %), the WTP
was actually greater for the notifiable diseases than the
common diseases.

The WTPs were translated to farm-level figures using
the average number of animal places as the multiplier
(Table 7). For class 2, the WTPs are the largest, varying
from 142 euro to 5291 euro for the low compensation
level, 385 euro to 7381 euro for the medium compen-
sation level and 579 euro to 9048 euro for the high
compensation level. For class 3, the annual total WTPs
are approximately 86 euro to 2254 euro for the low
compensation level, 143 euro to 2841 euro for the me-
dium compensation level and 88 euro to 2271 euro for
the high compensation level. The WTPs are highest for
the broiler farms, followed by the finishing pig farms.
The laying hen farms and other pig farms have a lower
overall WTP.

The farm-level WTPs can be compared to the average an-
nual insurance payments by the farms. This information was
obtained in the questionnaire, by asking how much the farms
currently pay annually for animal disease insurance. The av-
erage figures are 490 euro for the pig farms and 960 euro for
the poultry farms. Based on farm accountancy data, the animal
disease insurance payments were 619 euro for the pig farms
and 668 euro for the poultry farms in 2009. These figures are
in the same ballpark as the estimated WTPs indicating that on
top of the existing schemes, not much additional WTP exists.

Table 6 Pig and poultry producers’ WTP for selected insurance products (euro/animal place)

WTP for
insurance

Class 2 Class 3 Class 4

Finishing pig
farm

Other pig
farm

Poultry
farm

Finishing pig
farm

Other pig
farm

Poultry
farm

Finishing pig
farm

Other pig
farm

Poultry
farm

Compensated damages, low

Deductible 0 % 1.40 8.33 0.11 1.37 2.17 0.05 −0.15 −1.11 −0.13
Deductible 10 % 1.04 6.19 0.08 1.10 1.74 0.04 −0.20 −1.42 −0.17
Deductible 30 % 0.32 1.92 0.02 0.54 0.86 0.02 −0.28 −2.04 −0.25
Compensated damages, medium

Deductible 0 % 1.95 11.62 0.15 1.73 2.74 0.06 −0.01 −0.09 −0.01
Deductible 10 % 1.59 9.48 0.12 1.45 2.30 0.05 −0.06 −0.40 −0.05
Deductible 30 % 0.87 5.21 0.07 0.90 1.43 0.03 −0.14 −1.02 −0.12
Compensated damages, high

Deductible 0 % 2.39 14.24 0.18 1.39 2.19 0.05 −0.34 −2.45 −0.30
Deductible 10 % 2.03 12.10 0.16 1.11 1.75 0.04 −0.39 −2.76 −0.33
Deductible 30 % 1.31 7.83 0.10 0.55 0.88 0.02 −0.47 −3.38 −0.37

Class 1 is not shown as their price coefficients were insignificant and they had no WTP
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4 Discussion

In this paper, we have analysed demand for animal disease
insurance in pigs and poultry in Finland. Our results suggest
that overall, there is currently limited demand for a new ani-
mal disease insurance as a commercial product. This concerns
a product which could be brought to the market to comple-
ment currently existing insurance and public compensation
policies. Although WTP for such insurance products is low,
in some cases even negative, it also varies by market segment,
and there are important product attributes that increase the
likelihood of the producer wishing to purchase insurance pol-
icy. The attributes include, perhaps most importantly, a low
deductible. This result combined with 30 % deductible re-
quired for a public insurance intervention (in connection to
the CAP)1 to be introduced to the markets reveals the possi-
bilities for parallel existence of private and public insurance.
Public intervention does not crowd out all (shallow loss type)
private market insurances for animal diseases. Even though a
low deductible was seen as an attractive characteristic of in-
surance, even a 0 % deductible did not attract all the respon-
dents to purchase insurance.

Compensated damages were offered at three levels (low,
medium and high), and it was assumed that the larger levels
were more desirable. However, this was hardly reflected in the
choices made by the respondents. A higher coverage of dam-
ages compensated may increase purchase intentions, but the
increase is relatively small. Pearson x2-tests of independence
between the variables showed that the difference between
compensation levels regarding the purchase intensity was
not significant at the 95% level of confidence. A similar result
has been found by van Asseldonk et al. (2005) and Nganje
et al. (2004). In flood insurance, Botzen and van den Bergh
(2012) found that lowering the coverage from 100 to 75 %
reduced the WTP by only about 10 %. It is perhaps not worth
supplying insurance products that cover all kinds of risks, for
instance income risks, because different risk management
tools can be used to cover different types of risks.

A similar argument applies to different types of animal dis-
eases. Co-financing by the EU and by the member states for the
prevention of officially controlled animal diseases decrease ani-
mal disease risks faced by producers. These policies cover only
themost harmful diseases well beyond the 30% deductible at the
farm level. Because of these policies and other reasons, the re-
maining risks are so small that producers’ incentives to partici-
pate in an animal disease insurance against these diseases are
compromised. Lower WTP for notifiable diseases suggests that
most producers prefer not to purchase insurance and rather rely
on public support or other means of managing the disease risk.
Also, time preference of the producersmightweaken the demand
for diseases that have a low probability of occurrence. For com-
mon diseases, the risks can be perceived to be too low and other
management patterns to be efficient enough to induce substantial
demand for animal disease insurance.

The price of the insurance was found to have a negative and
statistically significant although a fairly small impact on stated
insurance purchases. The price was not as important a factor as
anticipated. This result provokes reflection on whether the

1 Insurance support recently introduced by the CAP will be based on
farmers’ mutual funds. These are Article 37 ‘Crop, animal, and plant
insurance’, Article 38 BMutual funds for adverse climatic events, animal
and plant diseases, pest infestations and environmental incidents^ and
Article 39 BIncome stabilisation tool^ in (EU) No 1305/2013. Under
these articles, support shall only be granted for insurance contracts (be-
tween producer and producers mutual fund) which cover for loss caused
by an adverse climatic event, or by an animal or plant disease, or a pest
infestation, or an environmental incident or a measure adopted in accor-
dance with Directive 2000/29/EC to eradicate or contain a plant disease,
or pest which destroys more than 30 % of the average annual production
of the farmer in the preceding 3-year period or a 3-year average based on
the preceding 5-year period, excluding the highest and lowest entry.

Table 7 Pig and poultry producers’ WTP (euro per year) for selected insurance products in classes 2 and 3, adjusted for average size farms

Insurance Class 2 Class 3

Finishing pig farm Other pig farm Broiler farm Laying hen farm Finishing pig farm Other pig farm Broiler farm Laying hen farm

Compensated damages, low

Deductible 0 % 615 833 5291 1015 603 217 2254 432

Deductible 10 % 457 619 3934 755 482 174 1800 345

Deductible 30 % 142 192 1220 234 239 86 891 171

Compensated damages, medium

Deductible 0 % 858 1162 7381 1416 760 274 2841 545

Deductible 10 % 700 948 6024 1156 639 230 2386 458

Deductible 30 % 385 521 3310 635 396 143 1478 283

Compensated damages, high
Deductible 0 % 1052 1424 9048 1736 608 219 2271 436

Deductible 10 % 894 1210 7691 1475 486 175 1816 348

Deductible 30 % 579 783 4977 955 243 88 908 174
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respondents were overwhelmed by all the attributes, whether
they had too many and too complicated options to address, or
whether the impact of the price was overshadowed by the other
attributes. In addition, the producers may have perceived diffi-
culties in attaching a price to animal disease insurance as it is not
widely available in the markets. Where found positive, WTPs
were relatively similar compared to the insurance fees that the
farms currently pay (on average about 630 euro per farm per
year).

Latent class analysis suggests that the type of supplier of
the insurance does not play any significant role in determining
the demand for animal disease insurance, although there are
minor signs that a private insurance company may be some-
what preferred over producers’ mutual fund. The lessons
learned from EU member states show that a mutual fund cov-
ering animal disease expenses is the most commonly used
form for cost sharing of direct costs in the Netherlands (Van
Asseldonk et al. 2005; Meuwissen et al. 2003; OECD 2012),
Germany (OECD 2012; British Embassy Berlin 2002) and
France (Cassagne 2002). Within the CAP, mutual funds could
be reported only if dealing with risks beyond farmers 30 %
deductible. Hence, there seems to be room for market-
orientated coordination on animal disease insurance. Private
companies handle shallow losses which is the area where
CAP-supported mutual funds are not allowed to operate.
Furthermore, private insurance company has the advantage
of having experience from other fields of insurance and a
functioning infrastructure for operating the insurance scheme.
The producers’ mutual fund pursues to promote the interests
of the industry, but it may lack the necessary infrastructure
which may reduce its attractiveness.

Whether the producer buys animal disease insurance is part
of the wider risk management plan of the farm. In Finland,
most livestock farms are covered by property insurance, which
covers for instance losses due to fire, and by salmonella group
insurance. According to Pukara (2014, using data based on our
questionnaire), 89% of the surveyed pig and poultry farms had
a business interruption insurance and 63 % had other produc-
tion animal insurance. Farm insurance products in Finland are
often sold as packages such that one product is purchased on
top of another. Some of these packages may cover animal
disease losses as well. For instance, a farm can purchase an
insurance to cover business interruption losses or generic pro-
duction animal insurance, and in some cases (such as upon
high mortality) these may cover animal disease losses.

Insurance products frequently include conditions to pre-
vent the damage from occurring. Many of the conditions in
the salmonella group insurance are included in the production
contracts that producers sign with slaughterhouses or egg
packers. Similar conditions may occur in other existing insur-
ance products as well. Hence, group insurance and production
contracts constitute a set of rules and guidelines which encour-
age producers to apply proper management methods and to

take care of biosecurity and other preventive measures. They
are thus also setting a biosecurity standard in the field. In our
analysis, the biosecurity requirements attached to the insur-
ance did not affect the overall choices. However, the latent
class analysis identified a group of respondents who preferred
additional biosecurity measures related to the insurance prod-
uct, but who were not willing to purchase any additional in-
surance themselves, to some extent because they were already
better insured against animal diseases than the other
respondents.

Our results provide some support for the notion that
biosecurity and insurance are seen as complements by the
producers. This follows from the fact that in classes where
WTP was positive, the biosecurity levels were higher (and
more importantly, were not lower) than average. A similar
finding has been provided by Ranganathan et al. (2014)
who found that those who use alternative risk management
measures also have a positive WTP for price insurance,
and by Botzen and van den Bergh (2012) who found that
probability for flood insurance is higher for those who
already have other insurance products. This also suggests
that adverse selection may not be an overwhelmingly large
issue (see also Botzen and van den Bergh 2012). A chal-
lenge for the insurance providers is to find incentives for
those smaller farms that have a lower level of biosecurity
to insure themselves against disease risks. If producers see
biosecurity and insurance as substitutes to each other, any
insurance scheme will face challenges.

The producer and farm characteristics suggest that those
primarily interested in insurance include young, educated pro-
ducers from large farms, who mostly already have a good
level of biosecurity on their farms. This may be related to
producers’ risk perceptions due to education, their debt obli-
gations and the magnitude of risks involved in livestock farm-
ing at different stages of farm life cycle. The result is in line
with the current situation in Finland: the study by Pukara
(2014) on pig and poultry farms’ current insurance coverage
revealed that producer’s high education, low age and large
farm size were associated with increased probability to have
their farm covered by different insurance policies. Also more
generally, the adoption of riskmanagement tools can be linked
to factors such as producer’s age, education or farm size (e.g.
Velandia et al. 2009). Producers who have faced an animal
disease outbreak in the past are more willing to purchase in-
surance, suggesting that perhaps their preferences may have
changed or that there are possible misconceptions regarding
the extent of public support. Having said that, the overallWTP
for the insurance is mostly low, especially if the deductible is
at the currently typical level of 20–30 %. The results also
indicate that WTP for insurance varies according to the farm
and producer characteristics. Given the structural change to-
wards fewer and larger livestock farms, producers’ attitudes
towards insurance may become more positive on average.
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5 Conclusions

Our analysis suggests that currently, there are limited opportuni-
ties to increase animal disease insurance cover of pig and poultry
farms. We identified two subgroups of respondents who would
be willing to purchase animal disease insurance and one group
who mostly already have one. Those interested in insurance are
typically young producers operating larger-than-average farm.
The subgroups of producers could be analysed in greater detail
in further studies. Moreover, insurance characteristics such as
price and the deductible matter, but their impact seems to be
typically quite small. Incentives for private insurance should be
taken into account when designing potential ways for the gov-
ernment to support animal disease risk management.
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