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Abstract  
Despite efforts and pressures on the part of the State, the relatively small percent-
age of Polish farmers insure their crops. The paper analysed the determinants of 
taking out crop insurance, using logistic regression and FADN data (2004-2013). 
The models were estimated for the analysed population and by groups with a dif-
ferent subsidy rate. A novelty is the use of the Horvitz-Thompson estimator which 
allows us to generalise the results of the models on a national scale. 
It was found that crop insurance was mainly determined by received compensa-
tion and significant losses in the past yields, as well as by: value of the agricul-
tural production, crop production intensity and soil quality. The results obtained 
in this part are consistent with the expected utility hypothesis. 
The impact of the level of subsidies received by farmers on insurance crop deci-
sions was not confirmed, however, the models assessed for farms with a different 
subsidy rate point to the importance of subsidies as an income stabilising factor.  

Keywords: crop insurance, agriculture subsidisation, income stabilisation, risk 
management 
JEL codes: G22, Q14, G32, G18, Q11  
 
11.1. Introduction 

Since 2008, crop insurance in Poland was obligatory for farmers receiving 
direct payments. Farmers must insure at least 50% of their farmland. The rela-
tively small percentage of insured crops raises the question of what factors de-
termine farmers’ decisions on crop insurance. 

This problem was noticed by the European Commission [2001, 2006, 
2011], as a result of which a possibility of subsidising crop insurance under the 
Rural Development Programme was introduced, in an amount of up to 65% of 
the contributions [European Commission, 2013], which was to encourage farm-



126 

ers to join the insurance system and thereby to ensure a sufficiently high partici-
pation rate necessary to guarantee the high efficiency of the system. 

In Poland, the government did not make use of the opportunities created 
by the European Commission under the RDP, but also attempted to increase the 
insurance coverage for the crop production through a nationally-financed subsi-
dy system. In addition, since 2008, crop insurance was obligatory for farmers 
receiving the EU payments. Almost all Polish farmers are required to insure at 
least 50% of their farmland. In 2013, however, only 10.8% of the total number 
of farmers insured their crops in the area accounting for 23.88% of arable land. 
This happens despite the fact that, according to the Polish law, farmers who do 
not take out any insurance are required to pay a penalty of EUR 2 per ha. The 
penalty is relatively small when compared to the lowest subsidised contribution 
of EUR 10 per ha (winter wheat 7 t/ha, insurance against hail). Many farmers 
decide not to insure their crops, taking into account the fact that local authorities 
responsible for the collection of penalties are reluctant to enforce this obligation. 

Despite limiting factors such as the adverse selection [Goodwin, 1993; Sher-
rick et al., 2004; Smith and Baquet, 1996; Velandia et al., 2009], moral hazard 
[Mishra et al., 2005; Smith and Goodwin, 1996], which together may lead to an 
increase in information asymmetry [Esuola et al., 2007] or fraud [Roth and 
McCord, 2008], the agricultural insurance offer continues to develop thanks to state 
subsidy programmes [Bielza Diaz-Caneja et al., 2009]. This note also applies to 
Poland, where the first subsidised insurance scheme was introduced in 2005. 

The Ministry of Agriculture and Rural Development signed an agreement 
with 5 major insurance companies active in the agricultural insurance market, 
which were designated to introduce subsidised agricultural insurance pursuant to 
the Act on crops and livestock since 7 July 2005. The maximum level of the 
contribution for each insurance eligible for co-financing w set at 6% of the in-
surance amount. 

In addition to crop insurance, farmers in Poland are required to take out civil 
liability insurance due to managing a farm and insurance for farm buildings against 
fire and natural disasters. Pursuant to the data published by the Central Statistical 
Office [GUS, 2015; GUS, 2016], it can be concluded that the number of civil liabil-
ity insurance contracts in agriculture in 2013 was 1465 thousand and was higher 
than the total number of farms (1429 thousand). In the case of farm buildings, the 
number of insurance contracts was even higher (1931 thousand of insurance poli-
cies). This means that almost all farmers have at least one contract with an insur-
ance company during the year. Given the fact that the major insurance companies 
signed the aforementioned agreement with the Ministry of Agriculture, it can be 
assumed that most Polish farmers have access to crop insurance at least for the 
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most serious risks. Thus, the problem of the low uptake of crop insurance in Poland 
does not result from the lack of access to offered insurance. As the level of the up-
take of insurance policies in Poland is still very low, the authors set for themselves 
an objective to analyse the determinants influencing the decisions of Polish farmers 
on crop insurance, based on the production data at the farm level and the account-
ing data available in the FADN (Farm Accountancy Data Network), with particular 
consideration to the farm subsidy rate as a factor potentially differentiating the de-
cisions of farmers on taking out crop insurance. The paper uses logit regression to 
define the factors determining taking out any crop insurance by the farmer. 

The typical determinants of the demand for any good in the market can be 
defined as: “own price of the good, price of substitutes, income level, consumer 
expectations about future prices or incomes and tastes and preferences or com-
plementary goods” [Parkin et al., 2002].  

As regards taking out insurance, classic analysis of the demand for crop 
insurance may be carried out taking into account the following components: 

Risk level: 

 Crop variability, 
 Weather conditions, 
 Income variability, 
 Farm debt level, 
 Expected level of compensation. 

Available substitutes: 

 Production techniques e.g. irrigation, 
 Participation in mutual funds, 
 Subsidy rate of operating activities. 

Farmer’s preferences: 

 Experience in managing a farm, 
 Level of education, 
 Experience with insurers, 
 Level of risk perception, 
 Level of risk aversion. 

Income level: 

 Farm income level. 

Price level 

 Amount of the insurance contribution. 
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The price of the good, in the case of insurance, is the amount of a contri-
bution paid by the farmer. Theoretically, the higher is the price, the lower should 
be the demand for the good. However, there are many studies showing that the 
demand for crop insurance is inflexible [O’Donoghue, 2014; Coble and Barnett, 
2013; Shaik et al., 2008; Goodwin et al., 2004; Serra et al., 2003; Coble et al. 
1996; Goodwin, 1993]. As regards the subject of analysis, it should be conclud-
ed that the contribution paid for specific insurance depends on many factors, e.g. 
on the characteristics of the region, and even on the characteristics of the farm, 
type and number of crops covered by insurance and, finally, on the value of the 
production insured. In reality, the real insurance price is a difference between 
expected compensation (in the case of losses) and paid contribution – the ex-
pected return on crop insurance. This value can only be provided based on the 
historical data regarding specific crop insurance, but this price cannot be deter-
mined when considering taking out any crop insurance. 

The availability of cheap substitutes reduces the demand for the given good 
because customers are more likely to purchase a substitute. In the case of crop in-
surance, it is more difficult to identify substitutes than in the case of tangible goods. 
Assuming, however, that the main purpose of insurance is to stabilise income from 
the agricultural production and to secure the current level of consumption of the 
family, irrespective of a possibility of losses in crop yields, many activities with 
similar effects may be considered a substitute. Consequently, the cost of using other 
risk management methods can be treated as a price of substitute. The diversification 
of production [Smith and Glauber, 2012; Tsikirayi et al., 2013] results in the lower 
risk at the expense of lower economies of scale within a single farm. Participation 
in investment funds [Meuwissen et al., 2013; Sulewski et al., 2014] leads to risk 
sharing at the expense of supporting other farmers who suffer serious losses. Tradi-
tionally, a substitute for any insurance is the accumulation of savings [Farrin et al., 
2016], which also means incurring some alternative costs. The use of appropriate 
farming practices can significantly reduce the production risk. A spectacular exam-
ple is irrigation [Heerman et al., 2016, p. 29], which significantly reduces the risk 
of drought in the crop production, but requires investment and operational inputs. 
The potential availability of public-funded ad hoc compensation for losses in crops 
[Liesivaara and Myyrä, 2017] can be considered as a substitute for efforts made to 
stabilise income and, consequently, reduce the level of crop insurance. Moreover, 
in particular in relation to the EU countries, subsidies to operating activities, in par-
ticular direct payments, are often mentioned as an income stabilisation instrument. 
Income of farmers receiving payments is less dependent on the production perfor-
mance and market factors. This is particularly important in farms with a high sub-
sidy rate for income [Kulawik and P anka, 2013; Majewski and W s, 2009]. 
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As regards the price risk, the literature points to futures contracts as an in-
strument for securing the level of crop income [Sherrick and Schnitkey, 2016]. 
Also, contracts with the buyer, e.g. “Marketing contracts” and “Production con-
tracts” [Vavra, 2009] can be considered as an income stabilisation tool. Howev-
er, bearing in mind the objective of this paper, i.e. analysis of taking out crop 
insurance, income stabilisation instruments were not analysed, while focusing 
more on insurance of crops against the production-related risk. 

The income level is one of the important factors when analysing the de-
mand for any goods. It is mentioned in the literature as one of the factors deter-
mining the uptake of insurance. However, income as a determinant of crop in-
surance may be examined in two aspects. The income level determines the 
farmer’s wealth. From this point of view, the low income level, especially when 
farmers have to pay loans, can reduce the level of taking out crop insurance 
[Tsikirayi et al., 2013, p. 7]. On the contrary, the high income level gives more 
opportunities to increase wealth and maintain capital reserves helping to survive 
a poor year, even without payment of compensation. It can be concluded that 
“crop insurance is something that low-wealth farmers cannot afford and high- 
-wealth farmers do not want” [Farrin et al., 2016, p. 5[. 

On the other hand, in addition to the absolute income level, its variability 
and expectations as to future income may be a significant factor affecting the 
use of crop insurance. This aspect can be clarified based on the expected utility 
hypothesis by von Neumann–Morgenstern. Insurance is more attractive to farm-
ers with high risk aversion and in situations where the risk justifies payment of 
contributions significantly higher than the expected loss without insurance 
[Hardaker et al., 1997; Mohammed and Ortmann, 2005]). This is particularly 
important in the case of high-value losses that could undermine the financial 
stability of a farm [Farrin et al., 2016]. Similarly, the amount of expected com-
pensation and the probability of receiving it [Tsikirayi et al., 2013] are factors 
which increase the utility of taking out insurance. The higher expected profita-
bility level corresponding to the expected production value [Tsikirayi et al., 
2013] tends to increase the expected loss value due to adverse conditions and, 
therefore, it is also a factor which should increase the uptake of insurance. Simi-
larly, the expected adverse weather conditions [Turvey and Kong, 2010; Liu et 
al., 2010; Kong et al., 2011] tend to increase the perception of farmers as to the 
expected loss value and thereby increase the uptake of crop insurance. The farm 
debt level may also determine decisions on taking out insurance. The necessity 
of debt servicing increases uncertainty as to the future financial situation of the 
farm and, therefore, the utility of potential compensation is higher in farms with 
the higher assets debt level. 
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While it is difficult to measure “tastes and preferences” regarding crop in-
surance, the literature lists a number of variables that affect these preferences: 
age of the farmer, experience and level of education of the farmer, as well as the 
size of farmland, risk aversion or satisfaction with previous insurance policies 
[Tsikirayi et al., 2013]. These are factors determining the farmers’ assessment as 
to future expectations. With regard to the age of the farmer, there is no conclu-
sive evidence of its impact on the decision on taking out insurance. Masara and 
Dube [2017] prove a positive effect of the age of farmers on taking out crop in-
surance based on their observation in Zimbabwe, while Sadati et al. [2010], as 
well as Mahammed and Ortmann [2005] and Akinola [2014] claim that older, 
and thus more experienced, farmers can handle the risk without insuring crops. 

The scale of activity also has a positive impact on the uptake of insurance 
[Afroz et al., 2017]. This is consistent with the results of many studies [Good-
win, 1993; Barry et al., 2001; Goodwin and Mishra, 2006], according to which 
the farm size was positively correlated with the decision on taking out crop in-
surance. It should be stressed that the choice and signing of an insurance con-
tract is a complex decision which, if is to be reasonably made, requires farmers 
to carry out complex and multifaceted analysis. The effort is even greater if the 
farmer needs to submit an application for compensation. This effort has the na-
ture of a permanent cost. Owners of small farms where the total value of ex-
pected losses is relatively low, are less likely to make these efforts. 

It is also worth stressing that the use of agricultural insurance may be as-
sociated with the risk perception and risk aversion of farmers. The risk assess-
ment for farmers is a prerequisite for the choice of a risk management strategy 
because the farmer who is not aware of the risks is not able to manage them ef-
fectively [Sulewski and K oczko-Gajewska, 2014a]. The risk perception by 
farmers, which may result from losses suffered in the past, potentially increases 
the uptake of insurance [Adtiya et al., 2016]. Even farmers who are aware of all 
potential risks may behave differently because of their attitude towards risk. 
Sulewski and K oczko-Gajewska [2014b] and Heerman et al. [2016] stated that 
farmers who insured their crops were characterised by greater risk aversion. 

In classical analysis of demand, the factor determining the decision on 
taking out insurance is the situation in the market of complementary goods, the 
demand for which is connected with the demand for the given main good. In this 
context, it is possible to analyse the situation where crop insurance required by 
a financing institution as loan collateral can be used as an example. The exist-
ence of such conditions in the market may lead to an increase in the demand for 
agricultural insurance [Tsikirayi et al., 2013]. 
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Strong resistance of Polish farmers to taking out crop insurance gives rise 
to a question about the determinants affecting the decisions of farmers in this 
regard. In the previous studies on the conditions of taking out crop insurance in 
Poland [Stempel, 2013; Wicka et al., 2013], the authors concluded that the key 
factors determining the decisions on taking out crop insurance are: farm size, 
level of education and experience of the farmer, share of the crop production in 
the value of agricultural sales and the income level. However, due to the fact 
that this analysis does not include the information about the number of farms 
represented by each farm in the sample used for studies, their results cannot be 
considered representative of the entire population of Polish farms. 

 

11.2. Methodology and data 

In order to analyse the determinants of the decisions on crop insurance, 
the authors constructed a logistic regression model based on the FADN sample. 
The accounting data of famrs belonging to the FADN network has been collect-
ed in Poland from the moment of accession to the European Union in 2004. It is 
well-known that in the case of applying quantitative methods, the quality of re-
sults depends on the size of the analysed sample. In this case, the FADN sample, 
especially if a period of 10 years is analysed, is one of the best possible data 
sources for this analysis. The sample of farms is composed of about 11-12 thou-
sand farms in each accounting year. In accordance with the data collection rules 
in the FADN system, the farm sample represents at least 90% of the agricultural 
production in each EU country. In Poland, the FADN sample represents about 
731 thousand farms, which accounts for about 50% of all farms and nearly 80% 
of the utilised agricultural area. Depending on the structure and overall value of 
the standard output (SO), farms are divided according to the production type and 
economic size. For the purposes of this analysis, the typology of farms from 
2008 [European Commission, 2008] was used. 

The primary source of data for the study was the sample of FADN farms 
of 2013. However, the data on losses in yields, received compensation and the 
rate of risk aversion of farmers were determined using the data of farms which 
were present in the FADN sample for at least 4 years in the period from 2004 to 
2012. The following types of farms were identified: cereal (TF15), mixed crop-
ping (TF16), cattle (TF45-48), mixed livestock (TF73-74) and mixed (TF 83-
84). Poultry and pig farms were not analysed, because the crop production could 

have been seen as the marginal activity on these farms. Similarly, specialised 
fruit and vegetable farms were not taken into account because of the variety of 
crops and the particularly high risk associated with the horticultural production. 
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As far as the economic size of farms is concerned, the smallest farms with the 
economic size of less than EUR 8000 of standard output (SO) were excluded 
from the sample. It was considered that these farms are mainly a place of resi-
dence and an additional source of income for farmers, and not any commercial 
activities. In total, 5202 farms of the total number of 12 117 of individual farms 
included in the FADN sample were taken into account in 2013. The reduction in 
the number of farms resulted from the selection of specific production types, 
economic size classes and exclusion of farms which were present in the FADN 
sample for less than 4 years in 2004-2012. The reason for applying the criterion 
of presence in the sample for at least 4 years was a need to estimate the occur-
rence of yield losses and risk aversion in farmers. The number of farms in the 
FADN sample of 2013 in each identified class, taking into account the location 
in the FADN regions, is shown in Table 1. 

Table 1. Number of analysed farms in the FADN sample in Poland in 2013 

 Cereal 
(TF15) 

Mixed 
cropping 
(TF16) 

Cattle  
(TF 45-48) 

Mixed 
livestock 

(TF 73-74) 

Mixed 
(TF83-84) 

Pomorze and Mazury 
(785) 300 116 209 57 242 

Wielkopolska and 
l sk (790) 586 337 270 180 769 

Mazowsze and  
Podlasie (795) 178 227 521 114 569 

Ma opolska and 
Pogórze (800) 100 102 89 35 201 

Total 1164 782 1089 386 1781 
Source: Own study based on the FADN data. 

As for geographical criteria, in Poland four FADN regions are identified 
and each is made of four NUTS 2 regions (Fig. 1). 

The number of farms in each FADN region was as follows: “Pomorze and 
Mazury” – 924 farms of the total number of 1823 farms in the FADN sample; 
“Wielkopolska and l sk” – 2142 analysed farms of the total number of 4367; 
“Mazowsze and Podlasie” – 1609 analysed farms of the total number of 4498; 
“Ma opolska and Pogórze” – 527 analysed farms of the total number of 1429. 
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Figure 1. FADN regions in Poland  

 
Source: European Commission Regulation 1291/2009. 

A dependent binary variable described the use of at least one type of crop 
insurance (1 – use of crop insurance, 0 – no crop insurance). In the analysed 
group, 29.18% (19.47% in the population) of farmers had crop insurance. Given 
that the Polish FADN sample is representative of about 50% of all farms (the 
second half is made up of small, often partly self-subsistence, farms which 
largely do not bring any yields), this number seems to be in line with the official 
reports. The logistic regression model was used for analysis: 
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where: 
iY  – dichotomous variable describing the fact of taking out crop insurance:  

0 – not taken out, 1 – taken out, 
 – absolute term, 

1 , ,i kix xK  – values of independent variables for the ith farm, 
1, , kK  – values of coefficients for individual independent variables. 

The regression models were estimated for the entire analysed population 
and broken down into quartile groups identified based on the subsidy rate, 
measured as a ratio of the value of subsidies to operating activities to the pro-
duction value (respectively, <14.9%;14.9%-22.8%;22.6%-34.5%;>34.5%). 
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Due to stratified sampling in the FADN, which was intended to ensure 
representativeness of the sample given the production type, economic size of the 
farm and FADN region, for assessing the model the Horvitz– Thompson estima-
tor was used, thanks to which during the estimation of the models the estimate 
information on the number of farms represented by each farm in the sample was 
taken into account. In the event of exogenous sampling probabilities, weighing 
may be unnecessary for conformity and adverse to precision [Wooldridge, 
1999]. However, the Neyman optimal allocation method used in the FADN 
makes the sampling probabilities strongly dependent on exogenous variables. 
For example, the correlation coefficient for the probability of sampling and pro-
duction value is 0.63. In such cases, the use of information about the number of 
actual farms represented by each farm in the sample is necessary for the compli-
ance of the regression parameter estimators [Solon et al., 2015]. 

Table 2. Set of independent variables in relation of the concept of the analysis 
Factors potentially determining the crop  

insurance level Variables used in the model 

Risk level 

Crop variability 
Experiencing a significant (>40%)  

yield decrease in2004-2012 
Soil quality index [0.05-1.95] 

Weather conditions Location in one of the FADN regions 

Income variability Crop production intensity  
[value of inputs PLN thousand /ha] 

Farm debt income Debt ratio (total liabilities/total assets) 

Expected level of compensation Receiving compensation at least once 
 in 2004-2012 

Farm size Farm output value 

Available 
substitutes 

Level of subsidisation of oper-
ating activity 

Subsidy rate equal to the quotient of subsidies 
to operating activity and production value 

Production techniques – irriga-
tion 

Not included in the model  
Not applicable to Polish farms 

Participation in mutual funds Not included in the model  
Not applicable to Polish farms 

Income 
level Farm level income Farm income [PLN thousand /year] 

Farmer’s 
preferences 

Experience in managing a farm Age of the farmer [years] 

Level of education Level of education of the farmer [1 = at least 
secondary] 

Experiences with insurers Receiving compensation in 2004-2012 

Level of risk perception Experiencing a significant (>40%)  
yield decrease in 2004-2012 

Level of risk aversion Arrow–Pratt absolute risk aversion coefficient 

Price level Amount of the insurance con-
tribution Not included in the model. 

Source: own study. 
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Based on the factors which may be determined according to the FADN 
sample and affecting the uptake of crop insurance, the following variables have 
been selected for empirical verification (Table 2). 

Some variables included in the model require an additional description. In 
particular, the method used to calculate the Arrow–Pratt absolute risk aversion 
coefficient. The values of this coefficient were calculated based on production 
decisions of farmers registered with the FADN 2004-2012 database. The method 
used consists of several stages, the first of which is to develop a model explaining 
income according to the levels of inputs (e.g. costs of fertilisers, seeds, pesticides, 
labour input) and then to estimate two other models: one explaining the effect of 
the analysed variables on the square and cube residuals from the income model. 
The next step was to calculate the marginal effect of each input factor on the first 
3 conditional profit moments and to estimate the FOC (first order conditions) sys-
tem of equations using the calculated marginal effects for all analysed factors. 
A seemingly unrelated regression (SUR) model was used for this purpose. The 
estimation of the FOC system of equations has been carried out separately for 
each farmer. A detailed description and derivation of the procedure can be found 
in the original paper by Antle [1987] and in the specific application for assessing 
the Polish farmer’s attitude regarding risk [Kobus and W s, 2017]. 

Other differentiated variables were defined in accordance with the meth-
odology adopted in the FADN [European Commission, 2008]. In particular, 
farm income was calculated as a difference between the value of the agricultural 
production in a given year and the value of all means of production used, with 
the exception of unpaid labour costs and interest on net worth. The value of the 
agricultural production was used as an indicator of the economic size of the 
farm. The performance losses recorded in the last 9 years (2004-12) were de-
fined as at least the 40% reduction in the yields below the on-farm average for at 
least one of main crops. Approximately 25.97% of farmers in the population 
represented by the data set have experienced at least one such loss over the ana-
lysed period. The 40% loss level was determined by the sensitivity analysis of 
the variable’s predictive power. 

A number of determinants mentioned in conceptual analysis have not 
been applied in the model. As already mentioned, the information about insur-
ance prices or returns on contributions was not available at the farm level. Con-
tributions to insurance policies in Poland depend primarily on insured crops and 
the type of risk covered. In 2015, the price of crop insurance against hail for 
spring cereals ranged from 0.39% to 2% of the insured amount, while for maize 
it was between 0.35% and 5%. The costs of insurance against spring damage in 
the case of maize, sugar beet and potatoes ranged from 1% to 3%, whereas in 
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the case of cereals from 0.5% to even 6.6%. The winter damage package is 
available from 1.8% for cereals and 3.6% for oilseeds. The most expensive was 
drought insurance, since the contribution was between 2% and 17% of the in-
sured value in the case of maize. It can be assumed that this is the reason why 
insurance against this risk is practically not applicable in Poland. 

Production practices such as irrigation, which are mentioned in the litera-
ture as an important factor determining taking out insurance policies, have not 
been included in the model as irrelevant in the Polish conditions where less than 
0.05% of agricultural land is irrigated, mainly in horticultural farms that were 
excluded from the analysis. Similarly, participation in mutual funds was not tak-
en into account since it is not used by Polish farmers at all. As mentioned earli-
er, price-stabilising measures were not analysed because they are neither a direct 
substitute for crop insurance, nor they are widely available in Poland.  

The model has been estimated for farms from all over the country. The es-
timation was carried out in the R [R Core Team, 2015] environment, using the 
“survey” package [Lumley, 2014]. 

 

11.3. Results 

The basic characteristics of farms in the analysed areas of the data set 
were calculated and shown in Table 3. Due to the FADN sampling method, each 
farm in the sample represents a different number of farms in the said population. 
The values shown in Table 3 shall be calculated as weighted averages, using the 
information about the number of farms in the population represented by each 
farm in the sample. 

The characteristics presented in the Table indicate the differences in the 
characteristics of farms divided into quartile groups by subsidy rate. The main 
factor determining the amount of subsidies received is the farm size. The aver-
age farm size in all identified groups of farms is similar. On this basis, it can be 
assumed that the differentiation in terms of the subsidy rate will depend mainly 
on the production value per farms. This is confirmed by the results – the produc-
tion value in the fourth quartile group is more than twice lower when compared 
to the first group. The lower production value on farms with the higher subsidy 
rate results from the poor soil quality and lower production intensity. When 
comparing the data for the 3rd and 4th quartile group with other farms, it can be 
observed that farming on poorer soils is subject to greater production risk. In the 
groups with the higher level of support, the percentage of farmers who at least 
once experienced a significant decrease in yields is also increasing. However, 
the share of farms which managed to receive compensation is significantly low-
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er than in the others, although in all the groups the share of insured farms is sim-
ilar. The analysed groups of farms also differ in terms of the structure of produc-
tion types. As the subsidy rate rises, the share of cereal farms increases, and in 
the fourth quartile group the share of mixed farms is strongly increased, at the 
expense of farms where the livestock production is dominant (TF 73-74).  

Table 3. Characteristics of the population represented by farms in the sample in 
the FADN regions 

Specification 
Quartile groups by subsidy rate Analysed 

population 
in total <14.9% 14.9- 

-22.8% 
22.6- 

-34.5% >34.5% 

UAA [ha] 21.35 23.07 21.47 22.10 21.99 
Percentage of farms with insured 
crops [% of farms] 20.83 19.81 20.67 17.23 19.53 

Farmers’ level of education [% of 
farmers with secondary  
or tertiary education] 

50.27 54.93 54.12 47.35 48.43 

Age of a farmer [average] 45.99 45.72 45.74 46.79 46.09 
Arrow–Pratt absolute risk  
aversion coefficient 1.41 1.47 1.51 1.56 1.49 

Soil quality index [average] 0.94 0.91 0.84 0.74 0.85 
Production intensity [average 
value of inputs,  
PLN thousand/ha] 

2.01 1.82 1.57 1.32 1.65 

Share of farms which received 
compensation [%] 4.5 4.0 2.9 3.6 3.7 

Share of farms which experience 
a significant (>40%) yield  
decrease in 2004-2012 [%] 

15.9 17.3 20.2 23.0 19.4 

Assets debt ratio* 0.039 0.036 0.029 0.030 0.033 
Value of agricultural production 
[average, PLN thousand] 193.00 157.44 113.42 82.33 131.69 

Farm income [average, PLN 
thousand] 67.98 59.25 43.43 42.52 52.05 

Structure of 
types of 
farms in the 
population 
[percentage 
of farms in 
the group] 

Cereal [TF15] 2.1 3.1 4.5 6.9 4.4 
Cropping [TF16] 11.0 7.3 6.9 9.7 8.6 
Cattle  
[TF45-48] 15.5 18.0 16.3 17.4 16.8 

Mixed livestock  
[TF73-74] 31.8 27.3 31.5 17.7 26.7 

Mixed  
[TF 83-84] 39.6 44.2 40.8 48.4 43.5 

Data for the population represented by the FADN sample calculated using the Horvitz- 
-Thompson estimator; *value of liabilities/value of assets in total. 
Source: own study. 
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To show the impact of each analysed factor on the probability of taking 
out crop insurance, the authors calculated the average marginal effect of inde-
pendent variables [discussion on calculating the marginal effect, cf. Greene 
1997, p. 730]. The value of the average marginal impact on the quantitative var-
iables can be interpreted as an average change in the probability of taking out 
crop insurance due to the growth of the individual variable by one unit. 

In the case of the variable pointing to the location in the region, one level 
was selected as the reference point: “Pomorze and Mazury” region and the esti-
mates presented show the result of the change in the farm region in relation to 
the level selected as a reference. 

Analysis of the model’s results was to clarify the factors determining tak-
ing out crop insurance. The estimates of the models for all analysed variables 
(relevant and irrelevant) for the whole country are shown in Table 4. The 
McFadden R2 for the estimated model was only 14.8%, but the weighted per-
centage of proper forecasts was almost 82%. The relatively high percentage of 
proper forecasts, the relatively small value of the McFadden R2 results from the 
very high share of uninsured farms in the analysed population. 

Table 4. Estimation of the model of all Polish farms  

Variables Estimation SE p-value 
Average  
marginal  
effect p.p.

Absolute term -2.7055 0.3667 0.000 0.00 
Wielkopolska and l sk 0.5924 0.1178 0.000 10.52 
Mazowsze and Podlasie -0.9186 0.1486 0.000 -10.94 
Ma opolska and Pogórze -0.5317 0.185 0.004 -7.09 
Experiencing a significant  
(>40%) loss – [0/1] 0.5702 0.0984 0.000 8.23 

Soil quality index [0.05-1.95] 0.6788 0.1493 0.000 10.37 
Production intensity  
[PLN thousand/ha] 0.2198 0.0747 0.003 3.05 

Farm income [PLN thousand] -0.0017 0.0007 0.020 -0.02 
Age of a farmer [year] -0.0077 0.0045 0.087 -0.10 
Assets debt ratio 1.1035 0.5121 0.031 18.12 
Receiving compensation  
in 2004-2012 [0/1] 1.1853 0.1999 0.000 19.71 

Arrow–Pratt absolute risk aversion 
coefficient 0.1455 0.1266 0.250 1.99 

Value of agricultural production 
[average, PLN thousand] 0.0021 0.0004 0.000 0.03 

Subsidy rate (operating subsidies/ 
production value) 0.3897 0.2256 0.084 5.62 

Source: own study. 
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The results of the model show that there are significant differences be-
tween the regions in using crop insurance. The location of the farm in the 
Wielkopolska Voivodeship (790) has a strong positive effect on the probability 
of crop insurance and farmers in the southern, mountainous regions (800) of the 
country insure their crops less frequently. The difference between the probabili-
ties of the average farm in these two regions with crop insurance is about 20 
percentage points. 

The experience of serious crop losses (>40% of the average in the last 
9 years) increases the probability of taking out crop insurance by more than 

percentage points. The even more important factor positively affecting taking 
out crop insurance is the receipt of compensation in the past, which increases the 
probability of taking out insurance by 20 percentage points.  

The results of the model also indicate that the soil quality and production 
intensity, and thus the expected production value, have a positive impact on the 
crop insurance decision. It can be concluded that the higher is the expected crop 
production value, the more farmers will actively manage the production risk 
through the use of crop insurance. Also, the farm debt level in relation to the as-
set value positively affects the probability of taking out crop insurance. Alt-
hough the results of the model indicate the direction of changes in the probabil-
ity of taking out a policy when changing individual factors, assuming that the 
remaining factors remain unchanged, it can be argued that farmers with the in-
tensive production, who either perform or completed modernisation processes in 
their farm, will be more willing to take out a policy. 

On the other hand, the income level negatively affects the probability of 
taking out crop insurance. It can, therefore, be concluded that farmers gaining 
the low and average income level are more likely to insure. Although, the aver-
age marginal effect shows that, on average, gaining income higher by PLN 100 
thousand would lower the probability of concluding an insurance contract by 
only 2 percentage points. Bearing in mind the average income level for the ana-
lysed farms (Table 3), income cannot be indicated as a key factor. 

In the model drawn up for the entire Poland, the factors such as the age of 
the farmer, Arrow–Pratt risk aversion coefficient and subsidy rate were not sig-
nificant at the level of 0.05. 

In order to analyse more thoroughly the impact of subsidies on insurance de-
cisions of farmers, further models were built for subgroups of farms identified ac-
cording to the subsidy rate for farms (Table 5). Farms were grouped into four quar-
tile groups as a division criterion using the value of the subsidy rate for farms. 
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Table 5. Estimation of the model for farms divided into quartile groups by 
 subsidy rate 

Quartile groups  
(subsidy rate) 

 
Analysed variables 

1st group 
<14.9% 

2nd group 
14.9-22.8% 

3rd group 
22.6-34.5% 

4th group 
>34.5% 

Wielkopolska and l sk - - 10.20** 14.53** 
Mazowsze and Podlasie -15.62** -18.25** -12.59** - 
Ma opolska and Pogórze - -13.90** -11.49** - 
Experiencing yield losses [0/1] 13.87** 8.54** 4.66* 4.94** 
Soil quality index [0.05-1.95] - 15.54** 8.30* 11.51** 
Production intensity  
[PLN thousand/ha] - 3.65* 4.62* 7.34** 

Farm income [PLN thousand] -0.07** - - - 
Age of the farmer [years] - - - - 
Wska nik zad u enia aktywów - - 34.14* - 
Receiving compensation  
in 2004-2012 [0/1] 15.59** 12.49** - 39.18** 

Arrow-Pratt absolute risk aversion 
coefficient - - - - 

Value of agricultural production 
[thousand PLN] 0.05** 0.03** 0.03* 0.03** 

** p-value <0.05; * p-value <0.1; ”-” p-value > 0.1 
Source: own study. 

The results of the individual models assessed for groups of farms divided 
by level of support partially confirm the dependencies observed during model 
analysis for the entire Poland. The location of a farm in the Wielkopolska and 

l sk region significantly increases the probability of taking out a policy. At the 
other extreme, we can place farms from the Mazowsze and Podlasie and Ma o-
polska and Pogórze regions, which are much less willing to take out insurance. 
Nevertheless, on a basis of the estimates obtained for the variables defining the 
FADN region, it is not possible to indicate clearly the relationship between the 
subsidy rate and the tendency to insure crops. 

Just like in the case of the country-wide model, the increase in the value 
of agricultural production increases the farmers’ tendency to take out insurance, 
but also in this case the strength and direction of this relationship is very similar 
in all four models. 

But then, we can observe a decreasing impact of experience of significant 
yield losses on the probability of taking out insurance as the subsidy rate in-
creases. Experience of a significant yield loss on farms with the lowest substitu-
tion rate increases the chances of concluding a crop insurance contract. This 
confirms the results of previous studies [Majewski and W s, 2009] indicating 
the importance of subsidies in reducing the income risk. 
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The statistically significant negative impact of the income level on the 
probability of taking out insurance was observed only in the group of farms with 
the lowest level of support. This may indicate that the statistically significant 
relationship between taking out insurance and income is observable only in the 
event of a low impact of subsidies on income. 

We may also observe the growing, along with the level of support, impact 
of the production intensity on the decision on crop insurance. For less-supported 
farms (2nd group of farms), it is more than twice lower than in the group with the 
highest subsidy rate. It can be assumed that more supported farms are character-
ised by a significantly faster growth and development, which is conducive to 
increasing the production intensity, but also, due to the higher expected yields, 
increases the risk of failure in the crop cultivation. 

11.4. Summary and conclusions 

The article analysed the factors determining the demand for crop insurance 
in Poland using a large set of data on farms in 2004-2013. The main factors de-
termining the conclusion of crop insurance contracts are associated with the farm-
ers’ experiences such as: suffering significant yield losses in the past, receiving 
compensation. Additionally, an important factor determining taking out insurance 
is the location of a farm. Most other analysed determinants are slightly less im-
portant, however, the observed relationships are largely consistent with the results 
of previous studies. The factors such as the value of agricultural production, culti-
vation intensity, quality of soils which, according to the literature, increase the 
expected loss value have a positive impact on the uptake of insurance, particularly 
when they are correlated with lower income. In this case, the observed economic 
conditions are consistent with the expected utility hypothesis. 

Contrary to the expectations, the characteristics of the farmer, such as the 
level of education, age and even risk aversion have not been verified as statistical-
ly significant at a significance level of 5%. It is not possible to prove that farmers 
with tertiary education or with the Arrow–Pratt absolut risk aversion took out in-
surance more frequently than others. Also, at the national level, the impact of the 
subsidy rate on the willingness to take out insurance cannot be confirmed. 

However, analysis of the results of the models on farms with various lev-
els of support shows that the experience of a significant decrease in the past 
yields affects the decisions of farmers much more on farms with a relatively low 
level of support. This is confirmed by observations known from previous studies 
stipulating that direct payments and similar instruments stabilise farm income 
and thus reduce a need to insure crops. 
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However, bearing in mind that among all the factors analysed, the receipt 
of compensation is the main determinant of using crop insurance, although there 
is no clear evidence it could be argued that the crop insurance subsidy scheme in 
Poland should be particularly focused on encouraging farmers who have not 
previously used insurance to join the scheme. This would give an opportunity to 
gain experience and would create a chance to be positively strengthened by re-
ceiving compensation in the event of a significant yield loss. 
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