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Abstract: The paper examines whether Polish communes are willing to buy catastrophe 
insurance considering behavioural factors such as heuristics and biases. The core methods 
used in this contribution involve a survey among 348 Polish communes in 2020. The necessary 
empirical data of a qualitative nature was collected by a consortium of two research agencies, 
Biostat Research & Development Sp. z o.o. and Biostat Sp. z o.o. The research results 
supported the hypothesis that the levels of commune income do not have a decisive impact on 
decisions about the purchase of insurance against catastrophic losses by Polish communes, 
which allowed to emphasize the role of behavioural aspects of the decision-making process. 
The article extends the BDM area to municipalities.

Keywords: behavioural decision-making, catastrophic risk, catastrophe insurance, natural 
disasters, local government, risk management.

1. Introduction

Catastrophic losses occur more and more frequently, also in Poland, and increasingly 
generate property losses for households and local authorities. In accordance with 
the “Klimat Ryzyka” (Climate of Risk) analytical report prepared by Deloitte for 
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the Polish Insurance Association, exposure to this type of risk in Poland has 
increased sharply, in line with the value increase in the country’s assets during the 
recent years. Forecasts that predict a further increase in the value of generated 
capital definitely point to the increasing importance of crisis management in 
protecting public property exposed to the risk of catastrophic losses caused by fires, 
floods and high winds. 

Buying a catastrophe insurance means the transfer of risk to the insurance 
company and is one of the possible reactions to such risks. In Poland, one of the 
biggest floods in the country’s history in 2010 generated PLN 19.4 bn losses, of 
which only PLN 1.7 bn was compensated by the insurance coverage (Maciążek, 
2012). The phenomenon of the underinsurance of property against damage caused 
by natural disasters does not occur solely in Poland, as evidenced by numerous 
studies indicating the insufficient protection of private and public property, but also 
in other countries. The problem of the very low level of insured population is well- 
-known in China (Kung & Chen 2012; Wang, 2010). Despite vast and numerous 
disasters in that country’s history, it is estimated that only 1 out of 100 is insured.  
A frequently quoted, significant example from the American market is New Orleans, 
where at the time of the onset of Hurricane Katrina, only 40% of the population had 
adequate insurance coverage of their assets. This example is significant because as 
the area bears a high risk of similar phenomena, the expenditure related to the 
acquisition of insurance against catastrophic losses was subsidized by the federal 
Flooding and Flood Insurance Program (Insurance Information Institute 2005). 
According to the data presented by Munich RE, “back in the early 1980s, only around 
a quarter of the losses resulting from natural disasters were insured, even in highly 
developed industrialised countries. Even today, less than half of all losses are 
covered” (Munich Re, 2020). As indicated in the Topics Geo – Natural disasters 
2017 Report (Munich Re, 2018b), in 2017 only 32% of losses caused by natural 
catastrophes in Europe were insured.

Research shows that only some local authorities purchase insurance policies, 
thus protecting themselves against the risk of natural disasters. The survey  
by Jastrzębska, Janowicz-Lomott, & Łyskawa (2014) demonstrated that among 
the 366 Polish communes (in Polish gmina) surveyed, only 32.5% declared that 
their risk management includes buying insurance policies, while 79.9% of them 
insured their property against fire and other acts of God in the 2010-2012 period. In 
view of the above, it seems extremely important to know the determinants for the 
decisions made by local authorities regarding the purchase of insurance against 
catastrophic losses. There is no doubt that the financial decisions made by local 
authorities, and thus also the decisions relating to property insurance, should take 
into account the legal, financial and organizational aspects. However, the investment 
decisions of communes are also affected by factors related to the decision-makers 
themselves, which emphasizes the role of behavioural factors in the decision- 
-making process.
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Disaster insurance is an extremely interesting issue and belongs to the group  
of insurances related to low-probability high-consequence events. Low-prob- 
ability high-consequence events are very specific in terms of behavioural decision-
-making (BDM) under the risk. According to many behavioural studies, they are 
systematically misjudged (Faure & Bruggeman, 2008; Fischhoff, Slovic, Lichtenstein, 
& Read, 1978; Slovic, Finucane, Peters, & MacGregor, 2004) due to heuristics and 
biases. Among many reasons, one of the most common conclusions is that that 
people either highly underestimate such risk, or greatly overestimate it (Botzen & 
van den Bergh, 2012) which corresponds to Kahneman’s and Tversky’s prospect 
theory.

In this context, the paper aims at analysing the behavioural drivers of decisions 
on the purchase of insurance against catastrophic losses as made by municipalities. 
The authors adopted the hypothesis that the levels of commune income do not have 
a decisive impact on decisions about the purchase of insurance against catastrophic 
losses by Polish communes – thus indicating the role of the behavioural aspects of 
the decision-making process. In order to identify the impact of income on the 
decisions analysed, the authors used the Gini index which represents the level of 
commune’s tax income per capita. Empirical data were collected using the CAWI 
method by Biostat Research & Development Sp. z o. o. and Biostat Sp. z o. o. during 
the period from 1st August 2020 to 21st September 2020. The study covered 348 
communes in Poland. The communes were sampled at random, but always observing 
the assumption that the local authorities surveyed must represent all four types of 
communes in Poland: rural, mixed urban-rural and urban (including independent 
cities). The analysis of reasons why the surveyed communes purchased insurance 
against catastrophic losses was made using the CART method.

2. Behavioural analysis of the decision-making process 
in the municipality – theoretical background 

The decision-making process under risk has been widely reviewed in literature.  
The groundbreaking point was the prospect theory of Kahneman and Tversky 
(1979) which became the basis of numerous studies concerning risk aversion. It can 
be applied to the viewpoint on low-probability high-consequence events risk, in 
which one of the significant examples is catastrophic risk. Many authors provided 
analysis of the behavioural factors which could affect the willingness to buy 
catastrophe insurance. The most common finding is that individuals either neglect 
the risk of natural catastrophe or overestimate it (Botzen & van den Bergh, 2012). 
As this risk is very often misjudged, researchers found that various heuristics and 
biases could have an impact on making the decision about buying such insurance 
(Table 1). 



14 Mateusz Gawin, Magdalena Swacha-Lech
Ta

bl
e 

1.
 T

he
 se

le
ct

ed
 ty

pe
s o

f h
eu

ris
tic

s a
nd

 b
ia

se
s a

ffe
ct

in
g 

ca
ta

st
ro

ph
e 

in
su

ra
nc

e 
de

m
an

d

H
eu

ris
tic

s
D

ef
in

iti
on

A
ut

ho
rs

Pe
rc

ep
tio

n 
of

 ri
sk

 
of

 lo
w

 fr
eq

ue
nc

y 
ev

en
t

In
di

vi
du

al
s 

ar
e 

ei
th

er
 u

nc
on

ce
rn

ed
 o

r e
xt

re
m

el
y 

ris
k 

av
er

se
 w

he
th

er
 

to
 p

ur
ch

as
e 

in
su

ra
nc

e 
ag

ai
ns

t l
ow

 p
ro

ba
bi

lit
y 

ev
en

ts
Sl

ov
ic

 P
., 

 F
in

uc
an

e 
M

.L
, 

Pe
te

rs
 E

., 
M

ac
G

re
go

r 
D

.G
. (

20
04

), 
Fi

sc
hh

of
f 

B
., 

Sl
ov

ic
, 

P.
, 

Li
ch

te
ns

te
in

, 
S.

, 
R

ea
d 

S.
J. 

(1
97

8)
, 

Sc
ha

de
 C

., 
K

un
re

ut
he

r H
., 

K
oe

lli
ng

er
 P

. (
20

11
)

Lo
ss

 a
ve

rs
io

n
B

ei
ng

 m
or

e 
se

ns
iti

ve
 to

 o
ut

co
m

es
 c

on
si

de
re

d 
as

 lo
ss

es
 th

an
 g

ai
ns

B
ot

ze
n 

W
.J.

W
., 

va
n 

de
n 

B
er

gh
 J

.C
.J.

M
. 

(2
01

2)
, 

Tv
er

sk
y 

A
., 

K
ah

ne
m

an
 D

. (
19

79
), 

Tv
er

sk
y 

A
., 

K
ah

ne
m

an
 D

. (
19

92
)

C
er

ta
in

ty
 e

ffe
ct

 fo
r 

in
su

ra
nc

e 
de

ci
si

on
In

di
vi

du
al

s 
ha

ve
 a

 t
en

de
nc

y 
to

 r
ed

uc
e 

pr
ob

ab
ili

ty
 f

ro
m

 c
er

ta
in

 t
o 

pr
ob

ab
le

Tv
er

sk
y 

A
., 

K
ah

ne
m

an
 D

. (
19

79
), 

St
ew

ar
t R

.E
., 

St
ew

ar
t B

.D
. (

20
01

)
R

ef
le

ct
io

n 
ef

fe
ct

W
he

n 
co

ns
id

er
in

g 
a r

isk
y 

ch
oi

ce
, i

nd
iv

id
ua

ls 
ar

e a
bl

e t
o 

ta
ke

 m
or

e r
isk

Tv
er

sk
y 

A
., 

K
ah

ne
m

an
 D

. (
19

79
)

B
ud

ge
tin

g 
he

ur
is

tic
s

W
ith

 n
o 

ca
pi

ta
l, 

de
ci

si
on

-m
ak

er
s m

ay
 d

o 
no

t a
na

ly
se

 th
e 

be
ne

fit
-c

os
t 

ra
tio

 o
f i

ns
ur

an
ce

K
un

re
ut

he
r H

., 
H

ea
l G

. (
20

12
)

R
ep

re
se

nt
at

iv
en

es
s 

he
ur

is
tic

s
Ex

pe
rie

nc
e 

w
ith

 c
at

as
tro

ph
ic

 lo
ss

 is
 to

o 
lo

w
 to

 e
ve

n 
co

ns
id

er
 it

B
ot

ze
n 

W
.J.

W
., 

va
n 

de
n 

B
er

gh
 J

.C
.J.

M
. 

(2
01

2)
, 

V
is

cu
si

 W
., 

Ze
ck

ha
us

er
 R

. (
20

06
), 

V
is

cu
si

 W
., 

Ze
ck

ha
us

er
 R

. (
20

15
), 

B
uz

at
u 

C
. (

20
13

), 
H

er
tw

ig
 R

., 
B

ar
ro

n 
G

., 
W

eb
er

 E
., 

Er
ev

 I.
 (2

00
4)

Ex
ce

ss
iv

e 
op

tim
is

m
 

he
ur

is
tic

s
Te

nd
en

cy
 to

 o
ve

re
st

im
at

e 
th

e 
pr

ob
ab

ili
ty

 o
f g

oo
d 

ev
en

ts
Tv

er
sk

y 
A

., 
K

ah
ne

m
an

 D
. (

19
79

), 
To

m
al

 M
. (

20
19

)

Su
bj

ec
tiv

e 
pe

rc
ep

tio
n 

of
 ri

sk
Th

e 
w

ill
in

gn
es

s 
to

 p
ur

ch
as

e 
in

su
ra

nc
e 

is
 g

re
at

er
 w

he
n 

th
e 

ris
k 

is
 

co
ns

id
er

ed
 

su
bj

ec
tiv

el
y 

th
an

 
w

he
n 

it’
s 

ba
se

d 
on

 
re

gi
on

’s
 

ch
ar

ac
te

ris
tic

s (
hi

st
or

y 
of

 c
at

as
tro

ph
ic

 e
ve

nt
s)

B
ot

ze
n 

W
.J.

W
., 

va
n 

de
n 

B
er

gh
 J

.C
.J.

M
. 

(2
01

2)
, 

V
is

cu
si

 W
., 

Ze
ck

ha
us

er
 R

. (
20

06
), 

V
is

cu
si

 W
., 

Ze
ck

ha
us

er
 R

. (
20

15
), 

A
ffe

ct
io

n 
ef

fe
ct

In
di

vi
du

al
s 

es
tim

at
e 

th
e 

ris
k 

hi
gh

er
 if

 th
ey

 a
re

 m
or

e 
at

ta
ch

ed
 to

 th
e 

ris
k 

su
bj

ec
t

H
se

e 
K

., 
K

un
re

ut
he

r 
H

. 
(2

00
2)

, 
R

ot
te

ns
tre

ic
h 

Y.
, 

H
se

e 
C

.K
. 

(2
00

1)
Th

e 
ro

le
 o

f w
or

ry
Th

e 
ris

k 
of

 l
ow

 p
ro

ba
bi

lit
y 

lo
ss

es
 m

ak
es

 i
nd

iv
id

ua
ls

 t
o 

pa
y 

m
or

e 
fo

r 
in

su
ra

nc
e 

w
he

n 
th

e 
pr

ob
ab

ili
ty

 i
s 

am
bi

gu
ou

s 
ra

th
er

 t
he

n 
it’

s 
ca

lc
ul

at
ed

Sc
ha

de
 C

., 
K

un
re

ut
he

r 
H

., 
K

oe
lli

ng
er

 P
. (

20
11

), 
H

or
ga

th
 R

.M
., 

K
un

re
ut

he
r H

. (
19

89
)

B
ou

nd
ed

 ra
tio

na
lit

y
Th

e 
ra

tio
na

l c
ho

ic
e 

on
 b

uy
in

g 
th

e 
in

su
ra

nc
e 

is
 li

m
ite

d 
by

 th
e 

co
st

 o
f 

in
fo

rm
at

io
n 

ga
th

er
in

g 
an

d 
ca

lc
ul

at
io

ns
K

un
re

ut
he

r H
. (

20
04

), 
B

uz
at

u 
C

. (
20

13
)

H
ab

its
B

uy
in

g 
in

su
ra

nc
e 

du
e 

to
 a

 h
ab

it 
ba

se
d 

on
 p

re
vi

ou
s i

ns
ur

an
ce

 h
is

to
ry

Ja
st

rz
ęb

sk
a 

M
., 

Ja
no

w
ic

z-
Lo

m
ot

t, 
Ły

sk
aw

a 
K

. (
20

14
)

M
im

ic
ry

B
eh

av
io

ur
 o

f b
uy

in
g 

in
su

ra
nc

e 
be

ca
us

e 
ot

he
rs

 b
uy

 it

So
ur

ce
: o

w
n 

st
ud

y 
ba

se
d 

on
 li

te
ra

tu
re

 re
vi

ew
.



Determinants of purchasing catastrophe insurance by communes – behavioural perspective 15

It has to be noted that presented heuristics and biases were applied to the decision-
-making process of individuals. Only the last two are connected with a commune’s 
willingness to purchase catastrophe insurance. The heuristics consist in the habits of 
the decision-makers responsible for risk management who were buying such 
insurance in previous years and mimicry. The analysis of Jastrzębska, Janowicz- 
-Lomott, Łyskawa (2014) shows that some communes imitate the insurance decision 
of other communes. 

It should also be highlighted that concerning low-probability risk, the finding 
that limited experience with such losses can affect the willingness to purchase the 
insurance is often referred to in literature. Individuals do not perceive the risk as 
relevant if they have not experienced it in the past. The statistics concerning 
catastrophe insurance demand is the proof of these findings, as the number of new 
catastrophe insurance policies reaches its peak the year after the loss’s occurrence 
(Gallagher, 2014). Insufficient information about catastrophic events could make 
decision-makers reluctant to take up the cost of its collection and calculation, which 
corresponds to the bounded rationality theory.

The behavioural factors presented in Table 1 were used to analyse and describe 
the decision-making process for buying catastrophe insurance by Polish communes 
surveyed for this paper.

3. Methods

The essential empirical data were obtained based on a survey of 348 Polish communes 
in the period 1 Aug 2020 to 21 Sept2020. The survey was originally sent to 2016 
communes, and the response rate was 19%; 348 correctly completed questionnaires 
were accepted for further analysis. The communes were chosen randomly from the 
whole population of Polish communes of all types: rural, mixed urban-rural and 
urban (including independent cities). The questions were addressed to the communes’ 
representatives or their delegates responsible for risk management, who take 
decisions connected to buying insurance for the commune. 

The survey sample represents 14% of the whole population of communes in 
Poland according to data from 1 Jan 2020. In the group of 348 communes, the 
research was carried out on 202 rural communes, 101 urban-rural communes and 45 
urban communes (see Figure 1).

As indicated in Figure 2, the analysed sample covers all 17 Polish voivodeships 
(from 7.96% to 20.73% of coverage depending on the specific voivodeship). 

From all the surveyed communes, 226 (64.9%) declared that they have insurance 
against catastrophic loss, and 122 of them declared the opposite. To analyse the 
behavioural drivers of the decisions on the purchase of insurance against catastrophic 
losses as made by municipalities, the authors used the Classification and Regression 
Tree Method (C&RT). The tree was created using Statistica 13.0. The assumptions 
presented in Table 2. were used to build the tree.
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Fig. 2. Share of the surveyed communes in the total number of communes by voivodeship

Source: own study.

The dependent variable shows if the respondent bought the catastrophe insurance 
or not and was coded as follows: 1 – the insurance is bought by the analysed commune 
or 0 – the insurance is not bought by the commune. 
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Table 2. The basic assumption used in CART algorithm

Specification Assumptions

Costs of misclassification Equal 
Fit measures (partitioning rule) Gini index 
Stopping rule If misclassification 
Minimum number 50 
Maximum number of the tree levels (depth) 30 
Maximum number of nodes 20 
Error estimation 10-fold test validation 

Source: own study.

The independent variables were coded according to the answers to six questions, 
formulated accordingly to the literature studies concerning decision-making on 
buying insurance for low probability and high impact risk, with a focus on natural 
catastrophes such as floods or earthquakes.

The respondents gave their answers using the 5-point Likert scale coded as 
follows: 1 – strongly disagree, 2 – disagree, 3 – neutral, 4 – agree, 5 – strongly agree. 
The questions and the statistics for the answers grouped by the question are presented 
in Table 3. 

Table 3. Share of responses to the survey questions

Share of responses to the survey questions (N = 348) [%]

Indicate whether you agree with the following 
statements: 1 2 3 4 5

Q1. Government financial support in the event of 
catastrophic loss is sufficient 9.20 34.77 27.30 24.43 4.31
Q2. The catastrophic risk is too low and the price 
(premium) of the insurance is too high for such a security 
measure (insurance policy) to be profitable 11.21 30.17 18.39 31.03 9.20
Q3. The price (premium) of this kind of insurance is too 
high for our commune 5.75 20.98 28.45 33.62 11.21
Q4. The history of catastrophic losses in our commune 
makes us consider such insurance unnecessary 19.25 32.76 14.94 27.01 6.03
Q5. We continue the previous insurance policy of our 
predecessors instead of allocating resources to the 
continuous development of new Terms of Reference for 
insurance purchases 15.80 32.18 18.10 26.44 7.47
Q6. It is more likely to save on not buying such insurance 
than to suffer such loss and damage 21.26 35.34 24.14 16.09 3.16

Source: own study.
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In Question 1 the respondents had to determine if government aid in cases of  
a catastrophic event is sufficient enough that they do not see the need for buying 
additional catastrophe insurance. The most frequent answer was ‘2’ which means 
that the most of the respondents declared their disagreement with that statement. This 
question was meant to show if the commune prefers to not buy the insurance and rely 
entirely on government financial aid when the catastrophic loss occurs. One of the 
explanations why many individuals do not buy such insurance is their belief that 
someone else will cover the loss (e.g. government).

Question 2 takes into consideration risk aversion with an emphasis on the risk of 
a catastrophic event. The respondents had to determine if they estimate that the 
chance on their experiencing a catastrophic event in the future will exceed its loss 
higher than the insurance premium cost. The results enabled the authors to create  
a variable showing how the communes react to the possibility of such a loss and 
make decisions under risk. The intention of the authors was also to confront it with 
the findings of Kahneman and Tversky, that is individuals are more sensitive to 
outcomes framed as losses than as gains due to loss aversion. In the case of insurance, 
the gains are considered as savings related to not buying insurance. The surveyed 
population was quite divergent – around 40% respondents disagreed with the 
statement that the catastrophic risk is too low and the price (premium) of the insurance 
is too high for such a security measure (insurance policy) to be profitable and almost 
the same share agreed with it. 

In Question 3, the communes were asked to determine how strongly they agree 
with statement that the catastrophe insurance premium is too high for their budget’s 
constraints - without a relation to the perceived risk. This was meant to show the 
strength of the impact of budgeting heuristics on the decision-making process and 
their willingness to purchase the insurance. As Kunreuther and Heal (2012) point 
out, in the case of insurance these heuristics refer to a situation in which the decision-
-maker does not have the financial ability to purchase the insurance and therefore 
does not analyse the economic efficiency of purchasing this product. One-third of the 
surveyed population indicated that they agree with the statement from Question 3, 
and an additional 11.2% strongly agreed. 

In Question 4, the respondents were asked to assess the impact of the historic 
natural loss events on the willingness to buy catastrophe insurance. As existing research 
shows, in cases of low probability and high impact risk, the history of previous events 
can be read differently and burdened with many biases. These misperceptions include 
not considering the risk as it is too rare, and does not correspond to the experience of  
a decision-maker or making a decision according to only the immediate examples 
which come to mind (availability heuristics). Over half of respondents (52%) stated 
that they disagreed and one-third of them agreed with the statement. 

The responses to Question 5 represent almost the same division – the question 
concerned the continuation of the previously created insurance strategy instead of 
creating new terms of reference every year. The authors wanted to analyse how status 
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quo bias could impact on making decisions about a constant search for better 
insurance solutions, but at the cost of greater expenditure on searching for information 
and analysing it. 

Question 6 regards (similarly to Question 2) risk aversion, but in this case, 
communes had to assess their attitude to the claim that it is more likely to save on not 
buying such insurance than to suffer such loss and damage. That was to confront the 
responses to Question 2 and review them from the certainty effect and optimism bias 
point of view; 56.61% of respondents stated their disagreement with the statement 
that the possible savings of not buying catastrophe insurance are more probable than 
suffering such loss in the future. 

On the basis of the presented questions, explanatory variables were created. To 
build the tree using the CART method, an economic variable was also added to the 
behavioural variables (Table 4). 

Table 4. Predictors’ description

X1 Assumption that someone else will cover the loss
X2 Assumption that the price of insurance is too high in relation to the risk of such low probability
X3 Assumption that budget constraints limit the community to such an extent that it does not even 

consider purchasing catastrophe insurance
X4 Subjective perception of risk
X5 Buying catastrophe insurance based on a habit
X6 Willingness to buy catastrophe insurance in the view of hyperbolic discount
X7 Tax revenue per capita

Source: own study.

The last independent variable was based on “G-index” measurement. The index 
shows tax revenue per capita for individual commune. The lowest value for the 
surveyed population was PLN 563.86 and the highest, PLN 10 145.42. Based  
on “G-index” values, five classes were created according to respective percentiles 
(Table 5.) 

Table 5. “G-index” distribution for the surveyed sample

Class Percentiles Amount (PLN) 
1st class (0.8-1> (1 837.47-10 145.42>
2nd class (0.6-0.8> (1 477.80-1 837.47> 
3rd class (0.4-0.6> (1 192.76-1 477.80> 
4th class (0.2-0.4> (970.56-1 192.76> 
5th class <0.0-0.2> <563.86-970.56> 

Source: own study.



20 Mateusz Gawin, Magdalena Swacha-Lech

Thanks to the introduction of the income-based variable to the analysis, the 
authors could compare the impact of behavioural variables on the purchase of 
catastrophe insurance by municipalities with the impact of the economic variable.

4. Results of the CART algorithm and discussion 

The CART model (Classification and Regression Trees) was used to examine the 
behavioural determinants influencing the decision to purchase insurance against 
catastrophic losses by communes. The analysis was carried out using the statistical 
package StatSoft Statistica 13.0.

The tree shown in Figure 3 was indicated as the best of the six trees obtained as 
a result of the CART method. It is characterized by five split nodes and six terminal 
nodes. 

The most important predictor from all those included in the classification tree 
was the X4 variable; 181 of the communes strongly disagreed and disagreed (terminal
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Fig. 3. Classification tree

Source: own study.
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node with ID = 3) with the statement that the history of natural disasters in the 
commune makes them think that such insurance is not important. This group was 
nearly homogeneous – only 34 of these communes stated that they did not bought 
catastrophe insurance. The analysis of the responses given by those surveyed required 
taking into account the actual history of the occurrence of natural disasters in a given 
locality. According to the information obtained from the 181 surveyed respondents, 
108 of them had experienced such an event in the last 5 years, whereas the other  
73 communes had not. In line with behavioural decision-making theory, both of 
these cases require separate interpretation.

The main heuristics which can explain the decision made by mentioned 108 
communes is the representativeness heuristic bias. In those that experienced 
catastrophic damage, such bias made them suppose that the probability of a similar 
loss occurrence in the future is greater. 

The decision-making mechanism in the group of the other 73 communes can be 
explained by the Bayesian updating of their flood risk, which comes down to the 
observation that the willingness to pay depends not only on the catastrophic loss 
probability but also on the prior convictions. According to Botzen and van den Bergh 
(2012), this means that the objective risk derived from geographical characteristics 
influences the willingness to pay for insurance to a lesser extent. 

It should be emphasized that the group of 167 communes (belonging to the node 
with ID = 2), which agreed with the claim that the history of damage in the commune 
makes them perceive this insurance as unnecessary, was not homogenous. The first 
variable dividing this community into two further groups is X6, Willingness to buy 
catastrophe insurance in the view of hyperbolic discount. Two classes were 
distinguished on the basis of this criterion. The first one (N = 51) concerns the 
communes which do not agree with the statement that it is more certain to save on 
not buying such insurance than to suffer such loss and damage. The price of insurance 
plays an important role for them. 

Half of these communes admitted that the price of such insurance is too high for 
them to pay (26 communes; terminal node with ID = 6). For 14 in this class, this was 
an incentive to refrain from buying insurance. The theory of perspective (Tversky & 
Kahnemann, 1979), which shows the phenomenon of aversion to losses, can be used 
to explain the decisions of the other 12. The authors found that individuals are more 
sensitive to results that are considered losses than profits. It can therefore be assumed 
that the decision-makers in these communes focused more on possible losses caused 
by natural disasters than on potential profits (no expenditure on insurance premiums). 
In the case of 25 communes (belonging to the terminal node with ID = 7), which 
considered the price as not excessive, the vast majority (84%) purchased such 
insurance. 

To sum up the conclusions referring to terminal nodes with ID = 6 and ID = 7, it 
should be emphasized that the perception of price by a given commune is shown 
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both through the prism of the subjective assessment of the profitability of purchase 
of this insurance by a given commune, and its budgetary constraints.

Further analysis of the tree in this figure shows that most of the 116 communes 
which agree, or are neutral regarding the statement that it is more likely to save on 
not buying such insurance than to suffer such loss and damage (node with ID = 5), 
did not buy the catastrophe insurance. According to the behavioural decision-making 
concept, the cause of such behavior can be found in the tendency to ignore events 
with a probability that is below a certain threshold level (Browne, Knoller, & Richter, 
2015). The threshold for these communes was income. It should be emphasized that 
among those communes which had the highest value of G-index, the vast majority 
(64.7%) purchased insurance. This group of communes includes those whose tax 
revenues per capita range from PLN 1 837.47 to PLN 10 145.42 (i.e. class 1 with 
0.8-1 percentile). The importance of income for the decision to purchase insurance 
is underlined by Kunreuther’s considerations (2012), who emphasized that 
affordability is the simplest explanation as to why decision-makers may fail to invest 
in protection. Budget constraints mean that any benefit-cost analysis could be 
groundless. 

Representativeness and availability heuristics could be a reason why other 
communes did not buy catastrophe insurance. Based on studies about the perception 
of low-frequency risk, a common finding is that individuals assign lesser importance 
to rare events because they do not experience them regularly (Hertwig, Barron, 
Weber, & Erev, 2004) and therefore cannot refer to the negative consequences 
associated with such situations (Buzatu, 2013). 

In the case of 99 communes with lower tax income per capita (node with ID = 9), 
the decision to purchase catastrophe insurance was influenced by the perception  
of price in the context of risk (X2). It should be stressed that the variable X2 is  
a predictor of a purely behavioural nature, which was used to analyse the perception 
of risk in relation to the insurance price in isolation from the budgetary constraints 
of a given commune. The acceptance of the insurance price was determined solely 
by the level of the probability of natural damage occurrence. The lower the perceived 
probability of the occurrence of such an event, the lower the price of the catastrophe 
insurance accepted by the commune. 

Only 9 out of the 99 municipalities (belonging to terminal node with ID = 10) 
disagreed with the view that the risk of disaster is too low and the price of the 
insurance (premium) is too high to make such protection (insurance policy) profitable. 
It should be emphasized that the leaf with ID 10 concerns less than 5% of the 
surveyed population and therefore is not subject to analysis and interpretation. 

The remaining 90 municipalities (belonging to the terminal node with ID = 11) 
mostly did not buy catastrophe insurance (67.8%).This behaviour may be explained 
by the excessive optimism that characterizes decision-makers in municipalities, 
which leads these communes to refrain from purchasing insurance.. The importance 
of this heuristics in the context of investment decisions made by local government 
units is emphasized, among others, by the Tomal study (2019). 
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What is more, it should be noted that the comparison of the answers to Questions 
Q2 and Q3 shows that four communes from the analysed node did not agree with the 
statement contained in the latter: The price of such insurance is too high for our 
municipality. Therefore it can be concluded that the price is not too high for these 
communes in the context of budget constraints. However, after changing the context 
against which the price is shown, another response was obtained. When comparing 
the price with the low probability of a catastrophic event, these municipalities 
considered it too high. In behavioural finance, this phenomenon is referred to as 
framing. In line with the prospect theory (Tversky & Kahneman, 1979), decision- 
-framing occurs when different ways of presentation, different images and 
descriptions of the same problem lead to different results.

It should also be emphasized that all the communes this leaf gave a consistent 
answer in Questions 2 and 6 – in both cases they considered that the risk of disaster 
is too low to justify the need to buy insurance.

5. Conclusion

To sum up the results obtained, it should be noted that the following factors have the 
greatest impact on the purchase of catastrophe insurance:
 • risk perception in view of its probability due to the availability heuristics,
 • willingness to buy catastrophe insurance in the view of the cumulative prospect 

theory and the excessive optimism heuristics. 
The results of the research showed that the following determinants were also 

important: assumption that budget constraints limit the commune to even consider 
buying the insurance and tax revenue per capita. 

In this paper the authors adopted the hypothesis that the levels of commune 
income do not have a decisive impact on the decisions about the purchase of insurance 
against catastrophic losses by Polish communes. The analysis of the decision to 
purchase catastrophe insurance in the 348 surveyed municipalities in Poland supports 
this hypothesis. The results of the research underline the role of the behavioural 
aspects of the decision-making process, also pointing out the existing role of budget 
constraints.

In light of the current research carried out in Polish communes on the purchase 
of financial instruments reducing risk related to local government tasks, especially in 
cases of catastrophic risk, the most focused analysis on the subject was „Zarządzanie 
ryzykiem w działalności jednostek samorządu terytorialnego ze szczególnym uwzględ- 
nieniem ryzyka katastroficznego” (Jastrzębska et al., 2014).

Based on its findings, the most important reasons for buying catastrophe 
insurance for Polish communes were: their conviction about the effectiveness of 
insurance protection (67.5%), the fact that it is required by legal regulations (30.1%), 
a habit resulting from previously binding actions (15.3%), good price offer of the 
insurance programme for the commune (11.2% of indications), high indemnity 
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(9.3%), as well as mimicking the actions of other communes (4.4%). It is worth 
noting that the results include two determinants of a behavioural nature, i.e. the habit 
resulting from previous activities and the mimicry of other municipalities. This 
approach to the decision to purchase the insurance can be justified by the low level 
of risk aversion by decision-makers. It should be emphasized that in the presented 
survey only one-third bought catastrophe insurance for communal property.

The results of the research conducted by those authors differ from the results 
obtained in this study. In this paper, the majority of those surveyed showed that there 
is no low level of risk aversion in the context of the analysed problem, hence the vast 
majority, 226 communes (64.9%), bought catastrophe insurance. The aversion to 
risk for those who decide to take out catastrophe insurance in the surveyed localities 
help to determine Questions 2 and 6. In these questions the respondents were to refer 
to the following statements: “The catastrophic risk is too low and the price (premium) 
of the insurance is too high for such a security measure (insurance policy) to be 
profitable” and “It is more likely to save on not buying such insurance than to suffer 
such loss and damage”. The answers provided prove that, contrary to the research 
conducted by Jastrzębska, Janowicz-Lomott, Łyskawa (2014), the majority of the 
surveyed persons responsible for making decisions on purchasing catastrophe 
insurance in the surveyed communes do not show a low level aversion to risk.

The aim of this research was an analysis of the behavioural drivers of decisions 
on the purchase of insurance against catastrophic losses made by communes, thus 
this work contributes to fill the knowledge gap in the BDM area, since there are few 
such analyses concerning local government. The results obtained forward the current 
discussion about the factors which affect the willingness to buy catastrophe insurance, 
which are especially interesting as they concern low probability and high impact 
risk. On the one hand, they are characterized by the low probability of occurrence, 
based on the history of such events in the commune, and on the other hand, by the 
high value of possible losses. The high value of potential losses can have a wide 
range of effects on local government, the local community and also on the country 
– providing financial aid to communes which have not been protected against 
catastrophic risk. 

The limitations of this research can be found in the limited survey sample, as 
well as in the focus on the selected aspects of the decision-making process of 
purchasing insurance by communes.

The element of the analysis which is worth further examination is the group of 
communes, but also introducing new variables into the analysis, both behavioural 
and others. The analyses of the surveyed aspects by specific types of communes may 
also be interesting, as well as the identification of the positions of people who make 
decisions about buying catastrophe insurance at local government level. The research 
conducted in this article shows that there is a great diversity in this area. It is known, 
in communes the decision about purchasing catastrophe insurance can be made by  
a specific cell created for risk-management purposes or simply by the commune’s 
executives (Tworek, 2017). 



Determinants of purchasing catastrophe insurance by communes – behavioural perspective 25

The article was financed from funds allocated for the maintenance and 
development of the Wroclaw University of Economics and Business research 
potential in the discipline of economics and finance in 2020, the project entitled 
Behawioralne determinanty nabywania ubezpieczeń gospodarczych w finansowaniu 
skutków katastrof naturalnych w gminach (Behavioural determinants of purchasing 
economic insurance in financing the consequences of natural disasters in communes).

References

Botzen, W. J. W., & van den Bergh, J. C. J. M. (2009). Bounded rationality, climate risks, and insurance: 
Is there a market for natural disasters? Land Economics, 85(2), 265-278.

Botzen, W. J. W., & van den Bergh, J. C. J. M. (2012). Risk attitudes to low-probability climate change 
risks: WTP for flood insurance. Journal of Economic Behavior & Organization, 82, 151-166.

Browne, M., Knoller, C., & Richter, A. (2015). Behavioral bias and the demand for bicycle and flood 
insurance, Journal of Risk and Uncertainty, 50, 141-160.

Burby, R. (1991). Sharing environmental risks: How to control governments’ losses in natural disasters 
(Westview special studies in public policy and public systems management). Boulder, Co: West-
view Press.

Buzatu, C. (2013). The influence of behavioral factors on insurance decision – the Romanian approach. 
Procedia Economics and Finance, 6, 31-40.

CRED. (2018). Natural disasters 2017: Lower mortality, higher cost. Cred Crunch, 50 
Deloitte, Polska Izba Ubezpieczeń. (2019). Klimat ryzyka. Jak prewencja i ubezpieczenia mogą ogra-

niczyć wpływ katastrof naturalnych na otoczenie? Warszawa: Polska Izba Ubezpieczeń.
Eling, M., Pradhan, S., & Schmit, J. T. (2014). The determinants of microinsurance demand. The Ge-

neva Papers on Risk and Insurance – Issues and Practice, 39, 224-263.
Endres, A., Oh, C., & Rundshagen, B. (2003). Land unter! Ein institutionenökonomische Zwischenruf’. 

List Forum für Wirtschafts- und Finanzpolitik Band, 29(3), 284-294.
Faure, M., & Bruggeman, V. (2008). Catastrophic risks and first-party insurance. Connecticut Insur-

ance Law Journal, 15(1), 1-52.
Federation of European Risk Management Associations [FERMA]. (2002). A risk management stan-

dard, London. Retrieved from: https://www.ferma.eu/app/uploads/2011/11/a-risk-management- 
standard-english-version.pdf.

Fischhoff, B., Slovic, P., Lichtenstein, S., & Read, S. J. (1978). How safe is safe enough? A psychomet-
ric study of attitudes towards technological risks and benefits. Policy Sciences, 9, 127-152.

Gallagher, J. (2014). Learning about an infrequent event: Evidence from flood insurance take-up in the 
United States. American Economic Journal: Applied Economics, 6(3), 206-233.

Hertwig, R., Barron, G., Weber, E., & Erev, I. (2004). Decisions from experience and the effect of rare 
events in risky choice. Psychological Science. 15(8), 534-539.

Hogarth, R. M., & Kunreuther, H. (1989). Risk, ambiguity, and insurance. Journal of Risk and Uncer-
tainty, 2, 5-35.

Hsee, K., & Kunreuther, H. (2002). The affection effect in insurance decisions. Journal of Risk and 
Uncertainty, 20, 141-159.

Jastrzębska, M., Janowicz-Lomott, M., & Łyskawa, K. (2014). Zarządzanie ryzykiem w działalności 
jednostek samorządu terytorialnego ze szczególnym uwzględnieniem ryzyka katastroficznego. 
Warszawa: Wolters Kluwer.

Kahneman, D. (2003). Maps of bounded rationality: Psychology for behavioral economics. The Ameri-
can Economic Review, 93(5), 1449-1475.



26 Mateusz Gawin, Magdalena Swacha-Lech

Kogut-Jaworska, D. (2013). Decyzje finansowe i ich główne determinanty w procesach gospodarowa-
nia środkami publicznymi jednostek samorządu terytorialnego. Ekonomiczne Problemy Usług, 
108, 163-176.

Komunikat Nr 23 Ministra Finansów z dnia 16 grudnia 2009 r. w sprawie standardów kontroli zarząd-
czej dla sektora finansów publicznych (Dz. Urz. MF z 2009 r. Nr 15, poz. 84)

Komunikat Nr 3 Ministra Finansów z dnia 16 lutego 2011 r. w sprawie szczegółowych wytycznych  
w zakresie samooceny kontroli zarządczej dla jednostek sektora finansów publicznych (Dz. Urz. 
MF z 2011 r. Nr 2, poz. 11)

Komunikat nr 6 Ministra Finansów z dnia 6 grudnia 2012 r. w sprawie szczegółowych wytycznych dla 
sektora finansów publicznych w zakresie planowania i zarządzania ryzykiem (Dz. Urz. MF z 2012 r. 
poz. 56)

Kousky, C. (2010). Managing the risk of natural catastrophes – the role and functioning of state insur-
ance programs. Discussion Papers dp-10-30, Resources for the Future. Retrieved from: http://
www.rff.org/RFF/documents/RFF-DP-10-30.pdf.

Kousky, C., & Cooke, R. (2012). Explaining the failure to insure catastrophic risks. The Geneva Papers 
on Risk and Insurance – Issues and Practice, 37, 206-227.

Krakow City Hall. (2010). Raport po powodzi z maja i czerwca 2010. Kraków: Urząd Miejski Krakowa.
Krawczyk, M. W., Trautmann, S. T., & van de Kuilen, G. (2016). Catastrophic risk: Social influences 

on insurance Decisions. Theory and Decision, 82, 309-326.
Krynicka, H. (2006). Koncepcja nowego zarządzania w sektorze publicznym (New Public Manage-

ment). Prace Instytutu Prawa i Administracji Państwowej Wyższej Szkoły Zawodowej w Sulecho-
wie, 2, 193-195. 

Kung, Y-W., & Chen, S-H. (2012). Perception of earthquake risk in Taiwan: Effects of gender and past 
earthquake experience. Risk Analyst, 32(9), 1535-1546.

Kunreuther, H. (2004). Neglecting disaster: Why don’t people insure against large losses? Journal of 
Risk and Uncertainty, 28(1), 5-21.

Kunreuther, H., & Pauly, M. V. (2005). Insurance decision-making and market behavior. Foundations 
and Trends in Microeconomics, 1(2), 63-127.

Kunreuther, H., & Heal, G. (2012). Managing catastrophic risk. In J. Shogren (Ed.), Encyclopedia of 
Energy, Natural Resources and Environmental Economics. Retrieved from https://ssrn.com/abs-
tract=2049456

Maciążek, A. (2012). Doświadczenia rynku polskiego w likwidacji szkód powodziowych. Budowanie 
systemu ubezpieczeń katastroficznych w Polsce. In R. Pajewska-Kwaśny (Ed.), Powódź – infra-
struktura – finansowanie. Wiadomości Ubezpieczeniowe, special issue, (1), 49-58.

Michalski, M. A. (2011). Kim jest postmodernistyczny homo oeconomicus, czyli pytanie o współ- 
czesne relacje pomiędzy rodziną a rynkiem. Annales. Etyka w życiu gospodarczym 2011, 14(1), 
139-154.

Munich Re. (2018a). NatCatSERVICE. Retrieved from https://www.munichre.com/en/solutions/for-
industry-clients/natcatservice.html

Munich Re. (2018b). Topics Geo – Natural disasters 2017. Retrieved from https://www.munichre.com/ 
topics-online/en/climate-change-and-natural-disasters/natural-disasters/topics-geo-2017.html

Munich Re. (2020) Risks posed by natural disasters. Retrieved from https://www.munichre.com/en/
risks/natural-disasters-losses-are-trending-upwards.html#-1624621007

Nalepka, A., & Łach, K. (2018). Czynniki behawioralne doboru źródeł finansowania inwestycji infra-
strukturalnych w gminach województwa małopolskiego. Świat Nieruchomości. World of real  
estate journal, 102, 13-22.

Rottenstreich, Y., & Hsee, C. K. (2001). Money, kisses and electric shocks: On the affective psychology 
of risk. Psychological Science, 12(3), 185-190.

Savois, D. (1995). What is wrong with the new public management? Canadian Public Administration, 
38(1), 112-121.



Determinants of purchasing catastrophe insurance by communes – behavioural perspective 27

Schade, C., Kunreuther, H., & Koellinger, P. (2011). Protecting against low-probability disasters: The 
role of worry. Journal of Behavioral Decision Making, 25, 534-543.

Simon, H. (1956). Rational choice and the structure of the environment. Psychological Review, 63, 
129-138.

Slovic, P., Finucane, M. L., Peters, E., & MacGregor, D. G. (2004). Risk as analysis and risk as feelings: 
Some thought about affect, reason, risk and rationality. Risk Analysis, 311(2), 311-322.

Stewart, R. E., & Stewart, B. D. (2001). The loss of the certainty effect. Risk Management and Insurance 
Review, 4(2), 29-49.

Swacha-Lech, M. (2011). Potencjalne kierunki wpływu ekonomii behawioralnej. Annales Universitatis 
Mariae Curie-Skłodowska. Sectio H, Oeconomia, 45(2), 9-16.

Tomal, M. (2019). Behawioralne aspekty decyzji inwestycyjnych samorządów lokalnych – na przykła-
dzie gmin województwa małopolskiego. Ekonomista, 2, 226-242.

Tversky, A., & Kahneman, D. (1979). Prospect theory: An analysis of decision under risk. Economet-
rica, 47(2), 263-292.

Tversky, A., & Kahneman, D. (1992). Advances in prospect theory: Cumulative representation of  
uncertainty. Journal of Risk and Uncertainty, 5, 297-323.

Tworek, P. (2017). Ryzyko w zarządzaniu publicznym. Studia Ekonomiczne. Zeszyty Naukowe Uniwer-
sytetu Ekonomicznego w Katowicach, (316), 197-207.

Ulbinaite, A., Kucinskiene, M., & Le Moullec, Y. (2013). Determinants of insurance purchase decision 
making in Lithuania. Engineering Economics, 24(2), 144-159.

Ustawa z dnia 27 lipca 2001 r. o zmianie ustawy o finansach publicznych, ustawy o organizacji i trybie 
pracy Rady Ministrów oraz o zakresie działania ministrów, ustawy o działach administracji rządo-
wej oraz ustawy o służbie cywilnej (Dz. U. z 2001 r. Nr 102, poz. 1116)

Ustawa z dnia 27 sierpnia 2009 r. o finansach publicznych (tekst jedn.: Dz. U. z 2016 r., poz. 1870  
z późn. zm.)

Viscusi, W., & Zeckhauser, R. (2006). National survey evidence on disasters and relief: Risk beliefs, 
self-interest, and compassion. Journal of Risk and Uncertainty, 33(1/2), Special Issue on Natural 
Disaster Risk, 13-36.

Viscusi, W., & Zeckhauser, R. (2015). The relative weights of direct and indirect experiences in the 
formation of environmental risk beliefs. Risk Analysis, 35(2), 318-331.

Wang, J. (2010). Catastrophe insurance policy for China. (EAP DRM Knowledge Notes No. 17, Work-
ing Paper of World Bank). Retrieved from https://openknowledge.worldbank.org/handle/10986/ 
10127 

DETERMINANTY NABYWANIA UBEZPIECZEŃ KATASTROFICZNYCH 
PRZEZ GMINY – PERSPEKTYWA BEHAWIORALNA

Streszczenie: W artykule zbadano, czy polskie gminy nabywają ubezpieczenie katastroficzne pod 
względem czynników behawioralnych, takich jak heurystyki czy uprzedzenia decydentów. Główne 
metody, jakie zostały zastosowane, to: ankieta przeprowadzona metodą CAWI na próbie 348 polskich 
gmin w okresie od 1.08.2020 r. do 21.09.2020 r., metoda CART oraz analiza literatury przedmiotu. 
Niezbędne dane empiryczne zostały zebrane przez konsorcjum dwóch agencji badawczych: Biostat 
Research & Development Sp. z o.o. oraz Biostat Sp. z o.o. Wyniki badań potwierdziły hipotezę, że 
dochody gminy nie są najistotniejszym kryterium przy podejmowaniu decyzji o zakupie takiego 
ubezpieczenia, co pozwoliło na podkreślenie wagi czynników o charakterze behawioralnym. 

Słowa kluczowe: behavioural decision-making, ryzyko katastroficzne, ubezpieczenia katastroficzne, 
katastrofy naturalne, samorząd terytorialny, zarządzanie ryzykiem.
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