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Abstract: The purpose of this research is to investigate the cognitive perception of risk among Polish 
farmers and the factors which have an impact on this perception. Statistical analysis and logit models 
were applied for analysing the representative poll taken in February and March 2019 in Poland (N=200). 
Farmers’ risk perception is dominated by the subjective factors (average loss caused by drought in the 
previous year, frequency of other types of impact of drought, catastrophic potential of drought risk, 
immediacy of effect, the degree to which the risk is known to science, number of farms susceptible to 
drought, trust in experts’ assessment of drought, trust in the media informing about drought, age and 
level of education) to a much higher extent than by the objective ones (monthly income, specialising in 
plant output, high-cost crops, the share of income from farming in the whole income). 
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1.	 INTRODUCTION 

Water scarcity is one of the key issues in the area of food security [1] and it is caused, in-
ter alia, by exacerbation of extreme phenomena such as drought [2]. In Europe between 

1982-2012 the number and impact of droughts increased dramatically [3]. In the past two years 
alone there have been two severe droughts in this area – 2017 in the south on the Iberian Pen-
insula and in Italy [4,5], while in 2018 in most countries of the northern and central Europe [6]. 

Soil drought affects the financial situation of the farm, and in extreme cases may lead to its 
bankruptcy [7]. The farms concerned are the ones based either on plant or animal output. Dra-
matic situation of livestock farmers in Denmark can be a prime example of such problems, 
along with significant difficulties of Polish plant farms affected by drought, where in certain 
cases loss in some regions reached over 70% of the crop’s value.

Soil drought is a systemic risk and therefore its management is essentially a task within the 
realm of the state [7]. The EU member states are obliged to implement action with regard to 
drought impact prevention, which is derived directly from (OJ L 327, 22.12,200, p. 1). Moreover, 
Common Agricultural Policy places particular emphasis on the issues related to risk manage-
ment in agriculture. Regardless of embracing the concept of the so-called risk governance the 
most crucial issue which is decisive for the whole process is recognition and investigation into 
the system stakeholders. The key group of stakeholders consists of farmers. Identification of the 
structure of perceived risk and the formation of farmers’ risk perceptions seems to be crucial 
both for designing a governmental risk management policy applicable in the agricultural sector 
and for suppliers of risk management tools [8–10].

Farmers’ perception of risk has been extensively researched, especially in the United States, 
Australia and developing countries [11–13] and also in Europe [14–16]. However, almost no re-
search has been conducted so far to determine farmer’s risk perception in the Eastern and Cen-
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tral Europe (especially in the post-communist countries) [17], despite the fact that the perception 
of risk among farmers could vary depending on the country they operate in [18].

Bearing the above in mind, the purpose of this research is to investigate the perception of risk 
with respect to drought among Polish farmers. Poland as an example of a Central European 
post-communist country has been selected for this study, because it is one of the main suppliers 
of area and people in the EU agriculture (it accounts for 8% of the EU arable land and 19% of 
the EU population economically active in agriculture) [19]. 

2.	 LITERATURE REVIEW

The literature points to a number of factors which affect the cognitive perception of risk. In ac-
cordance with the expected utility theory it is assumed that the subject possesses perfect infor-
mation and established preferences, thus their risk perception is identical as the so-called objec-
tive risk. Objective risk, in turn, depends on factors affecting the level of likelihood of drought 
occurring in a particular area; these factors are identified in literature as affecting exposure to 
risk; in the other group of factors are the ones affecting the scope of damage – these factors are 
denoted as the ones which determine sensitivity or vulnerability to drought [20]. The level of 
exposure to risk depends primarily on the farm’s location [21,22]. This variable however, in the 
analysed research is not very much diversified because the data refers to three voivodships lo-
cated in vicinity of each other in central and north-western Poland. Nevertheless, the following 
hypothesis has been put forward:

H1_1:	 Perception of drought risk depends on the location of the farm. 
		�  The level of exposure to risk also depends on the value which is prone to reduction. 

It was assumed in the study that this is the average monthly income from farming 
reflecting the income from crops and animal production [16]. Therefore, another hy-
pothesis was formed:

H1_2:	� The greater the average monthly income from farming is, the higher the perception 
of drought becomes.

		�  Similarly, exposure to risk can be connected with the amount of arable land. Hence, 
the third hypothesis:

H1_3:	� The greater the amount of arable land in the farm, the higher the risk perception. 
		�  The level of vulnerability to drought in agriculture can be affected by several factors 

[23,24]. In Poland the monitoring system is based on the climatic water balance [25], 
in which value limits denoting drought depend on the type of soil and type of culti-
vated crops. Hence the following hypotheses have been put forward:

H1_4:	� The higher the average soil class in the farm, the lower the perception of drought risk. 
H1_5:	� Perception of drought risk is contingent on the type of cultivated plants (detailed hy-

potheses from H1_5_1 to H1_5_2, cf. Table 1).
		�  Vulnerability to drought risk may also depend on the farms specialisation which 

affects the level of loss in plant output [13,26]. Hence the following research hypoth-
esis:

H1_6:	� The farmers who specialise in plant cultivation perceive the risk of drought as higher 
than those who manage farms with other specialisations.

		�  Vulnerability, i.e. the degree to which the farm responds to drought, might also be 
linked with the percentage of income from farming operations within the whole of 
the income [26]. Hence:
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H1_7:	� The greater the share of income from farming operations in the whole income of the 
farm, the higher the perception of risk.

		�  Within the theory of risk perception a number of subjective factors is considered 
which determine risk perception [10]. D. Khanemann and A. Tversky within their 
prospect theory [27,28] point to numerous heuristics affecting the evaluation of prob-
ability by individuals, including availability heuristic [29]. Therefore it was assumed 
that experiences are indispensable in order to evaluate probability – when and how 
often the loss caused by drought occurred as well as its scope [26,30–33]. It was also 
assumed that if within the prospect theory respondents are allowed to select various 
reference points, different types of loss may affect drought risk perception differently 
[27]. Therefore, the following hypotheses were put forward: 

H1_8:	� The higher the average loss in farm’s yield caused by drought in the previous year the 
higher the risk perception. 

H1_9:	� The higher the average loss in farm’s income caused by drought in the previous year 
the higher the risk perception.

H1_10:	� Influence of experience on drought risk perception depends on the frequency of oc-
currences of particular impact (Hypotheses from H1_10_1 to H1_10_19 cf. Table 1).

		�  Based on the psychometric paradigm [34–37] and its empirical verification [38–43] 
so far it was assumed that special influence on drought risk perception may be ex-
erted by three elements. The first one, defined as „risk causing fear” consists of the 
level of fear caused by drought, risk controllability by the respondent and impact 
severity and catastrophic character. The second factor denoted in literature as „un-
known risk” consists of the following features: risk known to persons who are not 
exposed to it, risk known to science, barely visible implications, immediacy of effect. 
The third factor encompasses aspects like risk newness (familiarity) or the range of 
the impact scope (common exposure). With regard to the factors resulting from the 
psychometric paradigm the following hypotheses were formed: 

		�  H1_11: Drought risk perception depends on perceptions of particular aspects of this 
risk by the respondent (detailed hypotheses H1_11_1 to H1_11_12 are presented in 
table 1). 

		�  Considering the sociological and cultural risk theory and the empirical research to 
date, it has to be said that risk perception can also be affected by vulnerability to 
group impact and the level of trust in external institutions which deal with drought 
risk management [33,44]. Assuming that group influence can be measured by degree, 
to which other farmers’ opinions are taken into consideration when making decisions 
about controlling drought risk, the following hypotheses were formed: 

H1_12:	� The more important the farm manager finds the other farmers’ opinion about the 
choice of tools for preventing the impact of drought, the higher the drought risk per-
ception.

H1_13:	� The higher the level of trust of the farmer in institutions engaged in drought risk 
management system and the system itself the weaker the risk perception (detailed 
hypotheses H1_13_1 to H1_13_7 are presented in table 1). 

H1_14:	� The higher the level of trust in the media informing about drought the lower the risk 
perception.

		�  Moreover, it was assumed that certain sociodemographic features - age, gender and 
education – may affect drought risk perception although it must be stated that re-
search findings so far are not unambiguous. However, it was assumed that:

H1_15:	� The older the farmer, the lower the drought risk perception. 
H1_16:	� Women present a higher drought risk perception than men. 
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H1_17_1:	� The higher the level of education, the lower the risk perception. 
H1_17_2:	� Agricultural education lowers the level of drought risk perception. 
		�  Subsequently, a question was posed whether subjective factors explain risk percep-

tion to a greater extent than objective factors. In the course of seeking the answer 
to this query three regression models were estimated. The first one is based only on 
objective factors, the second one only on subjective factors, while the third on all the 
exogenous variables. 

3.	 MATERIAL AND METHODS 

The primary data was gathered on the basis of a survey conducted in February 2019 by means 
of direct interview, with the use of the structured questionnaire schedule, on a focus group of 
200 farmers in three voivodships in Poland extremely exposed to drought. A representative 
sample was selected on the basis of the farm location and size.

Cognitive risk perceptions (RP) were measured by asking respondents about their perceived 
likelihood and perceived severity regarding drought. Measuring the perception of risk with the 
use of two variables, namely subjective probability of a damage-causing occurrence and the 
scope of the damage, is one of the more often quoted in studies [45–47]. The two variables are 
treated as essential when perception of risk is measured, and they can also be supplemented 
with other dimensions [zob. np. ,48]. The participants assess the subjective probability (SP) of 
drought in their farm using a percentage scale (with 0% = “impossible to happen,” whereas 
100% = “certain to happen”). The perceived severity was measured by asking about the severity 
of average consequences resulting from being exposed to drought with respect to crop (LC) and 
income (LI) using a percentage scale (with 0% = “no loss” whereas 100% = “total loss”). 

Therefore, it was assumed that:

RP=SP×((LC+LI))/2÷100%	 (1)

RP – risk perception, in%
SP – subjective probability of drought, in%
LC – loss of crop due to drought, in%
LI – loss of income due to drought, in %

Distribution of RP variable is strongly asymmetric (on the right-hand side) and is characterised 
by a relatively high degree of concentration which makes it significantly different from the nor-
mal distribution.

In order to verify the hypotheses various statistical tests were conducted, the type of which 
was contingent upon the kinds of the studied variables. The choice was also made consider-
ing that the endogenous variable (RP) was a quantitative and constant one, but its distribution 
was characterised by high kurtosis, strong right-sided asymmetry and was significantly dif-
ferent from the normal distribution. Due to this, non-parametric test was favoured and the fol-
lowing were used: The Spearman’s rank-order correlation coefficient, Kruskall-Wallis test and 
U-Mann-Whitney test. 

To investigate the perception of drought three regression models were estimated. The good-
ness fit of the models has been measured by adjusted R2. The significance of the variables is 
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estimated using a two-sided t-Student test. In all the cases the change of R2 that is achieved 
through expanding the set of variables with subjective factors is assessed by applying F-test – 
corresponding p-values are presented (table 2).

4.	 RESULTS 

The findings of the conducted analyses verifying hypotheses H1_1 to H1_17 are presented in 
Table 1, while table 2 presents research findings concerning evaluation of the degree to which 
risk perception is affected by subjective and objective factors.

Table 1. Factors affecting perception of drought risk – quantitative verification of hypotheses 
Variable Hypothesis Kruskal-

Wallis
Test 

(p-value)

Spearman’s 
rank-order 
correlation 
(p-value)

U-Mann-
Whitney

Test (p-value)

Conclusion

Objective factors
Farm location H1_1: Perception of 

drought risk depends on 
the farm’s location.

2,34 (0,311) NA NA The findings contradict 
the research hypothesis. 

Average 
monthly income 
from farming 
operations

H1_2: The higher the 
monthly income from 
farming operations, 
the higher the risk 
perception 

16,73 (0,005) 0,2 (0,021) 164 (0,006) for 
groups up to 
2K. and 4001-
6 K.
54 (0,05) for 
groups up to 2 
K and 6001 – 8 
K.
0 (0,008) for 
groups up to 2 
K and 8001 – 
12 K.
756,5 (0,024) 
for groups betw. 
4001 – 6 K and 
4001 – 6 K.
4,0 (0,007) for 
groups betw. 
2001 – 4 K and 
8001 to 12 K.
22,5 (0,034) for 
groups 4001 to 
6 K and 8001-
12 K.
7 (0,06) for 
groups 6001 – 8 
K and 8001 – 
12 K.

The findings contradict 
the research hypothesis. 
The highest risk 
perception is among 
farmers with income 
from 8001 PLN to 12 
thousand PLN.

Farm size H1_3: The greater the 
amount of arable land, 
the higher the risk 
perception.

8,80 (0,012) 0,74 (0,32) 916 (0,09) for 
groups from 1 
ha - 5 ha and 
20,1 ha – 50 ha 
477 (0,08) for 
groups 5,1 ha – 
20 ha and 20,1 
ha – 50 ha

The findings are 
ambiguous.
Although the highest 
level of risk perception 
was observed in 
farms of more than 
20 ha, there were no 
differences between 
other categories of farm 
size.

Soil class H1_4: The higher the 
average soil class in a 
given farm, the lower 
the risk perception 

NA 0,044 (0,541) The findings contradict 
the research hypothesis.
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Variable Hypothesis Kruskal-
Wallis
Test 

(p-value)

Spearman’s 
rank-order 
correlation 
(p-value)

U-Mann-
Whitney

Test (p-value)

Conclusion

Type of annual 
crops

H1_5_1: Drought risk 
perception is dependent 
on the type of cultivated 
annual crops.

NA NA 3420,5 (0,001) 
for triticale
81,0 (0,033) for 
sugar beet

The findings corroborate 
the research hypothesis 
in the case of winter 
triticale cultivation 
(lower risk perception 
for farmers who grow 
triticale), sugar beet 
(higher risk perception 
for farmers who grow 
sugar beet)

Multi-annual 
plants

H1_5_2: Drought risk 
perception is dependent 
on the type of cultivated 
plants (annual or multi-
annual).

NA NA 261 (0,085) The findings contradict 
the research hypothesis.

Farm 
specialisation

H1_6: farmers 
managing farms which 
specialise in plant 
output perceive drought 
risk as higher than 
those managing farms 
with other types of 
specialisations.

22,98 (0,000) NA 1594,5 (0,000) 
in groups ref. 
Plant output 
and milk 
285,0 (0,001) 
in groups 
ref. Plant 
output and no 
specialisation
710,5 (0,004) in 
groups ref. pork 
and milk
148,9 (0,015) 
in groups ref. 
pork and no 
specialisation.

The findings 
corroborate the research 
hypothesis.
With „plant output” 
specialisation farmers 
perceive drought risk as 
the highest. 

Share of income 
from farming 
operations

H1_7: The higher the 
share of income from 
farming in the whole 
income, the higher the 
risk perception.

NA 0,21 (0,003) Findings point to 
existence and positive 
direction of the 
correlation.

Subjective factors
Average loss in 
crops caused by 
drought 

H1_8: The higher the 
average loss in farm’s 
crops caused by drought 
in the previous year, the 
higher the drought risk 
perception

NA 0,258 (0,000) The findings 
corroborate the research 
hypothesis.

Average loss in 
income caused 
by drought

H1_9: The higher the 
average loss in farm’s 
income caused by 
drought in the previous 
year, the higher the 
drought risk perception

NA 0,42 (0,000) The findings 
corroborate the research 
hypothesis.

Reduction in 
amount or 
quality of yield 
in annual crops 
(frequency)

H1_10_1: Impact of 
experience on drought 
risk perception depends 
on the frequency of 
reduction in amount or 
quality of yield.

NA -0,14 (0,060) The findings contradict 
the research hypothesis.



DROUGHT RISK AND ITS PERCEPTION BY FARMERS

75

Variable Hypothesis Kruskal-
Wallis
Test 

(p-value)

Spearman’s 
rank-order 
correlation 
(p-value)

U-Mann-
Whitney

Test (p-value)

Conclusion

Reduction 
in amount of 
yield in multi-
annual crops 
(frequency)

H1_10_2: Impact of 
experience on drought 
risk perception depends 
on the frequency of 
reduction in amount of 
yield in multi-annual 
crops

NA -0,13 (0,066) The findings contradict 
the research hypothesis.

Reduction in 
yield of 30% 
or more of 
regular output 
(frequency)

H1_10_3: Impact of 
experience on drought 
risk perception depends 
on the frequency of 
reduction in yield of 
more than 30% 

NA -0,02 (0,814) The findings contradict 
the research hypothesis.

Reduction in 
the amount of 
water available 
for irrigation 
(frequency)

H1_10_4: Impact of 
experience on drought 
risk perception depends 
on the frequency of 
reduction in the amount 
of water for irrigation

NA 0,07 (0,344) The findings contradict 
the research hypothesis.

Reduction in 
the animal 
output 
(frequency)

H1_10_5: Impact of 
experience on drought 
risk perception depends 
on the frequency of 
reduction in animal 
output 

NA 0,07 (0,332) The findings contradict 
the research hypothesis.

Enforced herd 
reduction 
(frequency)

H1_10_6: Impact of 
experience on drought 
risk perception depends 
on the frequency of 
enforced herd reduction.

NA -0,13 (0,068) The findings contradict 
the research hypothesis.

Local shortage 
of animal 
feed or water 
(frequency)

H1_10_7: Impact of 
experience on drought 
risk perception depends 
on the frequency of 
local shortage of animal 
feed or water.

NA 0,02 (0,811) The findings contradict 
the research hypothesis.

Increase in 
tension (rows) 
in the family 
(frequency)

H1_10_8: Impact of 
experience on drought 
risk perception depends 
on the frequency of 
increasing tensions in 
the family

NA 0,01 (0,924) The findings contradict 
the research hypothesis.

Family 
members’ 
health issues 
(frequency)

H1_10_9: Impact of 
experience on drought 
risk perception depends 
on the frequency of 
health issues in family 
members

NA -0,09 (0,227) The findings contradict 
the research hypothesis.

Shortage of 
drinking water 
for humans 
(frequency)

H1_10_10: Impact of 
experience on drought 
risk perception depends 
on the frequency of 
shortage of drinking 
water for humans.

NA 0,03 (0,725) The findings contradict 
the research hypothesis.

Soil erosion 
(frequency)

H1_10_11: Impact of 
experience on drought 
risk perception depends 
on the frequency of soil 
erosion.

NA 0,07 (0,323) The findings contradict 
the research hypothesis.
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Variable Hypothesis Kruskal-
Wallis
Test 

(p-value)

Spearman’s 
rank-order 
correlation 
(p-value)

U-Mann-
Whitney

Test (p-value)

Conclusion

Fires in 
the farm 
(frequency)

H1_10_12: Impact of 
experience on drought 
risk perception depends 
on the frequency of fires 
in the farm.

NA -0,15 (0,038) The findings 
corroborate the research 
hypothesis.

Reduction 
in the farm’s 
income 
(frequency)

H1_10_13: Impact of 
experience on drought 
risk perception depends 
on the frequency of 
reduction in the farm’s 
income

NA -0,10 (0,172) The findings contradict 
the research hypothesis.

Increase 
in costs of 
agricultural 
measures 
(frequency)

H1_10_14: Impact of 
experience on drought 
risk perception depends 
on the frequency of 
increase in costs of 
agricultural measures

NA 0,08 (0,263) The findings contradict 
the research hypothesis.

Reduction 
in financial 
liquidity 
(frequency) 

H1_10_15: Impact of 
experience on drought 
risk perception depends 
on the frequency of 
reduction in financial 
liquidity.

NA 0,034 (0,634) The findings contradict 
the research hypothesis.

Decrease in 
investments 
(frequency)

H1_10_16: Impact of 
experience on drought 
risk perception depends 
on the frequency of 
decrease in investments.

NA 0,11 (0,146) The findings contradict 
the research hypothesis.

Difficulty in 
obtaining loans 
(frequency)

H1_10_17: Impact of 
experience on drought 
risk perception depends 
on the frequency of 
difficulty in obtaining 
loans

NA -0,17 (0,015) The findings 
corroborate the research 
hypothesis.

Lowering of 
the family’s 
standard 
of living 
(frequency)

H1_10_18: Impact of 
experience on drought 
risk perception depends 
on the frequency of 
lowering the family’s 
standard of living.

NA -0,23 (0,001) The findings 
corroborate the research 
hypothesis.

Conflicts with 
recipients 
(frequency)

H1_10_19: Impact of 
experience on drought 
risk perception depends 
on the frequency of 
conflicts with recipients.

NA -0,18 (0,011) The findings 
corroborate the research 
hypothesis.

Level of fear 
caused by 
drought

H1_11_1: The higher the 
level of fear caused by 
drought the higher the 
drought risk perception

NA -0,07 (0,363) The findings contradict 
the research hypothesis.

Risk 
controllability 
_knowledge

H1_11_2: The stronger 
the respondent’s feeling 
that they have sufficient 
knowledge to control 
drought risk the weaker 
the perception of this 
risk.

NA -0,043 (0,555) The findings contradict 
the research hypothesis. 
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Variable Hypothesis Kruskal-
Wallis
Test 

(p-value)

Spearman’s 
rank-order 
correlation 
(p-value)

U-Mann-
Whitney

Test (p-value)

Conclusion

Risk 
controllability
_resources

H1_11_3: The stronger 
the respondent’s feeling 
that they possess 
sufficient material 
and financial means 
to control drought the 
lower the perception of 
this risk

NA -0,10 (0,176) The findings contradict 
the research hypothesis.

Catastrophic 
impact_scope

H1_11_4: The stronger 
the feeling that the 
impact of drought 
may be catastrophic, 
the higher the risk 
perception. 

NA -0,069 (0,341) The findings contradict 
the research hypothesis.

Catastrophic 
impact_
probability

H1_11_5: The higher 
the assessment 
of probability of 
catastrophic impact of 
drought, the higher the 
risk perception

NA -0,1 (0,159) The findings contradict 
the research hypothesis.

Severity of the 
impact

H1_11_6: The stronger 
the conviction that 
drought may threaten 
the farm survival, 
the higher the risk 
perception.

NA 0,272 (0,000) The findings 
corroborate the research 
hypothesis.

Risk familiar to 
the farmer

H1_11_7: The stronger 
the farmer’s conviction 
that drought is a 
familiar phenomenon, 
the weaker the risk 
perception. 

NA -0,085 (0,22) The findings contradict 
the research hypothesis.

Risk well-
known to 
science

H1_11_8: The stronger 
the conviction 
that drought is a 
phenomenon known to 
science the weaker the 
risk perception.

NA 0,292 (0,004) The findings 
corroborate the research 
hypothesis.

Visibility of 
impact

H11_9: The stronger the 
feeling that the impact 
of drought is not hidden 
(visible with „the naked 
eye”), the lower the risk 
perception.

NA -0,09 (0,210) The findings contradict 
the research hypothesis.

Immediacy 
effect

H1_11_10: The stronger 
the conviction that the 
impact of water shortage 
can be seen only after 
some time, the lower the 
risk perception.

NA -0,210 (0,03) The findings 
corroborate the research 
hypothesis.

Newness of risk H1_11_11: The stronger 
the conviction that 
drought is an old 
and well-known 
phenomenon the weaker 
the risk perception.

NA 0,081 (0,243) The findings contradict 
the research hypothesis.
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Variable Hypothesis Kruskal-
Wallis
Test 

(p-value)

Spearman’s 
rank-order 
correlation 
(p-value)

U-Mann-
Whitney

Test (p-value)

Conclusion

Common 
exposure to risk

H1_11_12: The 
larger the number of 
farms which in the 
respondent’s opinion 
are exposed to drought, 
the higher the risk 
perception. 

NA -0,236 (0,029) The findings contradict 
the research hypothesis. 
The larger the number 
of farms which in the 
respondent’s opinion 
are exposed to drought, 
the lower the risk 
perception is.

Susceptibility 
to others’ 
opinions

H1_12: The more 
important the farm 
manager finds the other 
farmers’ opinion about 
the choice of tools for 
preventing the impact of 
drought, the higher the 
drought risk perception. 

NA -0,061 (0,398) The findings contradict 
the research hypothesis. 

Trust_existence 
of the system

H1_13_1: Conviction 
that there is a system of 
drought management 
in Poland lowers the 
drought risk perception.

NA NA 1,53 (0,465) The findings contradict 
the research hypothesis. 

Trust _
understanding 
of CWB

H1_13_2: 
Understanding of CWB 
indicator lowers the 
drought risk perception.

NA NA 1,50 (0,470) The findings contradict 
the research hypothesis. 

Trust 
_accuracy of 
CWB

H1_13_3: The stronger 
the conviction that 
CWB indicator properly 
reflects drought 
occurrences, the lower 
the risk perception. 

NA 0,027 (0,756) The findings contradict 
the research hypothesis. 

Trust _CWB 
measurements

H1_13_4: The stronger 
the feeling that CWB 
measurements can be 
trusted the lower the 
risk perception. 

NA 0,31 (0,721) The findings contradict 
the research hypothesis.

Trust _farmers’ 
interest

H1_13_5: The stronger 
the conviction that 
farmers have sufficient 
say in conducting 
operations minimising 
the impact of drought 
the lower the risk 
perception.

NA -0,02 (0,780) The findings contradict 
the research hypothesis. 

Trust _experts H1_13_6: The higher the 
level of trust in experts’ 
opinion about the scope 
of drought, its causes 
and necessary actions, 
the lower the risk 
perception.

NA -0,22 (0,02) The findings 
corroborate the research 
hypothesis.

Trust _the state H1_13_7: The stronger 
the conviction that the 
state guards the farmers’ 
interests with respect to 
drought, the lower the 
risk perception.

NA 0,05 (0,498) The findings contradict 
the research hypothesis.
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Variable Hypothesis Kruskal-
Wallis
Test 

(p-value)

Spearman’s 
rank-order 
correlation 
(p-value)

U-Mann-
Whitney

Test (p-value)

Conclusion

Trust _media H1_14: The higher the 
level of trust in the 
media informing about 
drought, the lower the 
risk perception.

NA -0,154 (0,029) The findings 
corroborate the research 
hypothesis.

Age H1_15: The older the 
person in charge of the 
farm, the lower the risk 
perception. 

15,09 (0,02) -0,77 (0,282) 473,5 (0,044) 
between groups 
aged 31-35 and 
51-55 
262,5 (0,053) 
between groups 
aged 36-40 and 
41-45
65,0 (0,008) 
between groups 
aged 36-40 and 
56-60 
544 (0,002) 
between groups 
aged 41-45 and 
51-55 
177 (0,002) 
between groups 
aged 51-55 and 
over 56-60.

The findings contradict 
the research hypothesis. 
Although there is a 
correlation between age 
and risk perception, 
but it was impossible 
to determine its 
unambiguous direction. 

Gender H1_16: Women have a 
higher perception of risk 
than men.

0,549 (0,459) NA The findings contradict 
the research hypothesis. 

Education_level H1_17_1: The higher 
the education level, 
the higher the risk 
perception. 

6,22 (0,045) -0,088 (0,22) 2866 (0,040) 
between groups 
with vocational 
or lower, and 
secondary
127,0 (0,069) 
between groups 
with secondary 
and post-
secondary

The findings contradict 
the research hypothesis. 
The lowest level is 
seen in farmers with 
vocational education 
or lower, the highest 
in farmers with post-
secondary education.

Education 
_type

H1_17_2: Agricultural 
education lowers the 
drought risk perception.

NA NA 4567 (0,674) The findings contradict 
the research hypothesis. 

Source: Author’s own research 
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Table 2. Findings of the regression analysis of drought risk perception  
for three groups of exogenous variables 

Variables

Model 1 – objective 
factors

Model 2 –subjective 
factors

Model 3 – both objective 
and subjective factors

Coefficient Standard 
deviation Coefficient Standard 

deviation Coefficient Standard 
deviation

Constant 7,7*** 0,62 9,79*** 2,42 8,84*** 2,37
Farm’s specialisation – plant output 2,59*** 0,82 0,95** 0,46
Farm’s specialisation - livestock 2,51** 1,07 0,73 0,54
Average monthly income from 
farming operations - from 2001 to 
4000 

-1,90** 0,93 1,03 0,64

Average monthly income from 
farming operations - over 12 K 3,71** 1,60 -1,34 0,93

Age 31-35 2,62*** 0,67 2,87*** 0,68
Age 41-45 1,31** 0,59 1,47** 0,58
Age 46-50 2,56*** 0,68 3.06*** 0,70
Age 51-55 -2,37*** 0,61 -2.07*** 0,60
Education_level secondary -1,33*** 0,47 -1,11** 0,47
Average loss in yield caused by 
drought 0,07*** 0,02 0,06*** 0,02

Average loss in income caused by 
drought 0,085*** 0,02 0,10*** 0,02

Reduction in yield in multi-annual 
crops (frequency) 0,35** 0,16 0,24 0,17

Reduction in the farm’s income 
(frequency) -0,77*** 0,16 -0,76*** 0,15

Reduction in investments 
(frequency) 0,94*** 0,17 0,94*** 0,17

Difficulties with obtaining loans 
(frequency) -0,98*** 0,15 -0,96*** 0,15

Risk controllability_resources -0,72*** 0,15 -0,53*** 0,16
Impact severity (survival) 0,91*** 0,16 0,81*** 0,16
Immediacy of effect -0,58*** 0,20 -0,60*** 0,20
Trust_system existence -2,59*** 0,85 -2,46*** 0,83
Trust_understanding CWB -1,23** 0,53 -1,72*** 0,54
Trust_ CWB accuracy -0,58*** 0,19 -0,53*** 0,12
R2

Corrected R2

F (p-value)

0,084
0,065
F (4;191) = 4,39 (0,002)

0,71
0,67
F (17;117)=16,79 (0,000)

0,74
0,69
F (21;113)=15,199 (0,000)
F-tests of linear restric-
tions for objective factors: 
F(4;113)=3,26 (0,014)
For subjective factors: 
F(17;113)=16,77 (0,000)

* significance of 10%, ** significance of 5%, *** significance of 1%
Source: author’s own research

4.	 DISCUSSION AND CONCLUSIONS

On the basis of the hypotheses verification it is possible to conclude that risk perception depends 
on both objective and subjective factors. As for the former ones, one can assert that the higher 
the monthly income from farming operations, the higher the drought risk perception. It is also 
higher when the farm specialises in plant output, when beet roots are cultivated (high-cost culti-
vation) or triticale and when the income from farming is a larger share in farm’s general income. 
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One may conclude then that the higher the exposure and vulnerability to risk, the higher the 
drought risk perception, which is in accordance with previous expectations. 

As far as subjective factors are concerned, one can notice that the higher the average reduction 
in yield or income of the farm caused by previous year’s drought the higher the risk perception. 
However, perception is not affected by the frequency of these occurrences. Therefore, it turns out 
that severe loss, even though less frequent, have a greater influence on drought risk perception than 
smaller loss even if it is more frequent, which may be due to the fact that farmers tend to accept 
fluctuations in yields of up to 10%. Nevertheless, one can state that farmers apply availability heu-
ristic. Drought risk perception is also affected by frequency of certain other experiences resulting 
from drought, i.e. fires, difficulties in obtaining loans, lowering the family’s standard of living or 
conflicts; surprisingly, greater frequency of these experiences lowers drought risk perception. 

Among the factors analysed on the basis of psychometric paradigm, the degree of conviction 
that drought is a threat to the farm’s survival became relevant – the higher it is, the higher the 
drought risk perception. Next, a strong conviction that the impact of drought is a postponed one 
and that it is well-known to science lowers the drought risk perception. This is caused by the fact 
that a larger temporal distance causes both positive and negative effects to be underestimated 
(hence the urge of entities to postpone negative effects and to possibly accelerate achievement 
of benefits) [49]. Moreover, a broader knowledge of risk contributes to its more accurate as-
sessment and to taking more suitable action in the case of adverse effects [50]. It can be rather 
surprising that respondents tend to perceive drought risk as increasingly lower when the number 
of affected farms rises in their opinion. Most probably this is connected with the fact that in the 
years when drought was extensive in scope, a whole array of aid forms was provided from the 
state budget. Farmers perceive drought risk by reducing its attributes to four dimensions, name-
ly catastrophic potential, immediacy of effect, the degree to which the risk is known to science 
and the number of farms exposed to drought.

Drought risk perception is also lowered by higher level of trust in experts’ opinions about the 
scope, causes and necessary actions to be taken with regard to drought as well as by a higher 
level of trust in the media informing about drought. One can presume, therefore, that in the 
process of drought management, like in other cases of catastrophic risk, communication is key. 

Considering sociodemographic factors, in the light of the conducted study, essential influence 
on risk perception comes from age and education level, in both cases acting as stimulant. 

The model based on objective factors offers very little explanation as for risk perception vola-
tility. On the other hand, the model taking into consideration only subjective factors explains 
the volatility of endogenous variable in 71%. The model regarding all the relevant objective 
and subjective variables in models 1 and 2 explains volatility in 74%. This corroborates the as-
sumption that subjective factors explain risk perception to a much greater degree than objective 
factors. Considering standardised Beta coefficients in each model (not presented in the table) 
one can assert that in model the endogenous variable is largely affected by the farms plant spe-
cialisation. Other exogenous variables show convergent absolute values of Beta coefficients. In 
the group of subjective factors in model 2 risk perception is affected to the largest extent by the 
frequency of difficulties in obtaining loans, frequency of reduction in investments caused by 
drought, frequency of threat to the farms’ survival, average level of loss in farm’s income and 
its frequency of occurrence. These factors also affected to the largest extent the changes in the 
endogenous variable in model 3 along with age category of 31-35 and 46-50 years of age, In this 
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way, one may presume that perceptions depend mainly on experiences and sociodemographic 
traits (age), while trust in the state’s ability to control risk is of slightly smaller importance. 

Summing up the conducted analysis, it is possible to assert that although a correlation between 
objective variables and the level of risk perception has been identified, it is vital that exposure 
and vulnerability to drought risk provide very little explanation for drought risk perception 
variance. On the other hand, subjective factors offer explanation in over seventy percent. This 
means that heterogeneity of drought risk perception is not caused by differences in exposure or 
vulnerability to risk; on the contrary, it is mainly due to individual factors. At the same time, it 
becomes clear why the same objective risk may generate its versatile perceptions.

Because the correlation between risk perception and mitigation behavior is ambiguous 
[9,12,30,33,51–56] the above considerations should be extended towards analysis of linkages be-
tween cognitive perception of risk by farmers and their taking action aimed at risk control, such 
as purchasing insurance. It would enable, among other things, a realistic construction of plans 
aimed at preventing the impact of drought, at least in the part which requires farmers’ activity. 
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