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Willingness of residents to invest in flood mitigation measures and to
purchase flood insurance
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Abstract. Approximately 12,000 people live in the flood risk areas in Finland. New flood risk management plans
were prepared for 21 areas as a part of the EU Floods Directive in 2015. In connection with this work, we conducted a
survey in three flood risk areas in 2014. The total number of recipients was 4,710 and the response rate 39%. The
study provided an indication of how local citizens perceive flood risk, and specifically whether they have already
invested or would be willing to invest in private flood mitigation measures or to purchase flood insurance. We also
examined how previous personal experiences of flooding affected their responses. The questionnaires were
georeferenced in GIS and compared with flood hazard maps on a detailed scale. Over 27% of the respondents had
experienced a recent flooding event, but only 9% had implemented flood mitigation measures and 10% knew that
flood coverage was included in their insurance. A young age and having property at risk of flooding increased the
willingness of respondents to consider implementing flood protection measures and purchasing flood insurance.

1 Introduction
In recent years, flood management has increasingly
shifted to more integrated approaches in Europe (the EU
Floods Directive; 2007/60/EC). The development of
flood management in Finland also requires private
households to take more responsibility for flood
mitigation measures, i.e. through the use of flood
protection devices and/or purchasing of 
insurance. 
Some studies [e.g. 1, 2] have suggested that massive
flood protection constructions are not sustainable
solutions in the long term. Instead, greater emphasis
should be placed on flood mitigation measures
implemented by private households. This makes it even
more important to recognize the factors that are
significant in promoting such activities and to deliver
useful information to residents.
A growing number of empirical studies have
recently investigated the factors that drive private
mitigation behavior, among which flood risk perceptions
have been the most dominant [3]. A large number of
empirical studies have investigated risk perceptions and
personal actions, but the relationship between perceptions
and the behavioral response relative to preparedness is
still unclear and controversial [4]. Although a number of
studies have addressed the issue of how to create
incentives for households to control and reduce flood
damage though insurance, empirical analyses of the
a

effectiveness of such incentives are rare [1]. Current
empirical research on mitigation behavior lacks
information on studies that deter people from adopting
precautionary measures; the perceived effectiveness of
flood mitigation measures has received relatively little
attention in the current literature on mitigation behavior
[1].
Botzen et al. [3] studied the willingness of Dutch
households to undertake voluntary mitigation measures
for insurance benefits. Zaleskiewicz et al. [5] examined
the               
insurance in Poland. They revealed that fear
predominantly determines whether people are interested
in purchasing flood insurance.    
 
             
    [6].
            
             
[6]             
              
! 
The aim of this study was to assess the willingness of
individuals to implement or consider implementing
mitigation measures and to purchase or consider
purchasing flood insurance in three significant flood risk
areas in Finland. We were interested in revealing whether
the same or different factors influence these two
intentions to reduce flood risk.
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2 Flood management in Finland
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2.1 Flood risk management
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2.2 From public to private insurance

3 The application
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Each insurance company has priced its own products on the
basis of risk assessment. In the future, actualized damage will
affect premium prices.
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3.1 Three study areas
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The city of Huittinen is one of the 21 significant
flood risk areas in Finland and is located on the lower
reaches of Kokemäenjoki River (catchment ca. 27,000
km2), having an average flow of 245 m3/s. Huittinen is
located in an area of flat agricultural land in the central
part of the main river. The city of Pori at the river delta is
the most significant flood risk area in Finland. The upper
reaches of Kokemäenjoki River have a high proportion of
lakes (11% of the whole catchment area), most of which
are regulated. Despite the floods that inundate
agricultural fields almost yearly, the main aims of flood
risk management are to protect residential buildings and
the wastewater treatment plant in open water and ice jam
flood situations. One of the measures suggested in the
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plains. The highest discharges occur in spring, but
increased winter discharges may, for example, increase
the risk of frazil ice dams (Veijalainen et al 2009).
The Lapväärtinjoki River catchment is rather small
(1,100 km2, length of 75 km) but with a 160 m drop
height and only 0.2% areal coverage with lakes. The
average flow is 13 m3/s. The city of Lapväärtti is located
on a lowland area close to the river delta, which makes it
vulnerable to rapid floods, especially ice jam floods.
Lapväärtti was not designated as a significant flood risk
area, but after suffering from serious flooding in autumn
2012 and again from ice jam flooding in spring 2013,
flood risk maps and management plans have been
prepared for the area similarly to the other significant risk
areas in Finland. New embankments were constructed
and dredging was carried out.

flood risk management plan of the area is a bypass
channel in the Säpilä area. The channel has been part of
the flood-related discussion for decades, and has
therefore partially helped to maintain flood awareness
among residents.
Kalajoki is a mid-sized (4,247 km2) lowland river
with a total length of 130 km and a mean discharge of
about 30 m3/s. The Kalajoki river basin is mainly a rural
area with a total population of 48,000, including the
significant flood risk area of AlavieskaYlivieska. Due to
the low proportion of lakes (1.8%), the river basin is
characterized by large intra-seasonal variations in
discharge, resulting in frequent floods and low discharge
in dry periods. Drainage and dredging projects in the
river basin have accelerated the runoff. In addition, flood
embankments have reduced the size of natural flood

Figure 1. Location of the three study areas and examples of their flood risk characteristics. Whole flood maps for the areas can be
found from www.environment.fi/floodmaps.
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3.2 Methods
The survey sample was drawn from a census register
provided by the Finnish Population Register Centre. The
questionnaires were sent to all the households in the
significant flood risk areas of Kalajoki and Huittinen. The
recipient was chosen to be the eldest person of the
household and between the age of 18 and 75 years. The
study area of Huittinen was extended so that all the
households within 500 m from the flood hazard area
(floods occurring statistically once in a thousand years)
were also included. Because Lapväärtti is not yet
designated as a significant flood risk area, the study area
was the river basin and all of its households.
The questionnaire procedure followed Dillmans
protocol [7], with the recipients being contacted three
times. The sample included a total of 4,790 householdsc,
and 1,858 responses were returned (38.8% response rate).
The questionnaires included questions about the
     f floods, opinions about flood
protection measures, flood-related information and
socioeconomics. There was also a description of the
change in the compensation party from the government to
insurance companies and a reminder that without
insurance, the homeowner is now even responsible for
severe flood damage.
The main interest was in determining whether the
respondents had implemented any private flood
mitigation measures and if they knew or assumed they
already had flood coverage in their existing insurance, or
if they might consider purchasing such insurance. These
latter valuation questions were constructed in the
contingent valuation method style, which is the most
frequently applied method in valuing environmental
assets [8]. However, the monetary amounts of the
willingness to pay (WTP) for private mitigation measures
are not the focus of this paper.
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4 Results
4.1. Sample characteristics and descriptive
statistics
The average age of all the respondents was 58 years
(AGE, see Table 1). The gender distribution of the
respondents might be skewed, as 39% of the respondents
were women (FEMA). The questionnaires were sent to
the oldest person in household About 17% of the
respondents categorized themselves as forest or
agriculture entrepreneurs (ENTR) and about 11% lived in
an apartment house (APAR).
Based on the results, 41% of the respondents
perceived themselves as living in an area with a high risk
of fluvial flooding (RISK). According to GIS analysis,
about one respondent out of ten actually lives on real
estate at risk of inundation in the case of a fluvial flood
(WRIS). The flood risk areas are delineated by local
environmental authorities, who rely on hydraulic
modeling and flood mapping, excluding sewage and
pluvial flooding. This expert opinion may for various
reasons differ from the view of the residents living in the
area. Furthermore, it is likely that those with experience
of flood damage or disturbance, or with a feeling of being
at risk, were more keen to participate in the study.
More than one in four respondents had experienced
damage or disturbance caused by flooding (DAMA).
However, only 9% of the respondents had implemented
flood protection measures (IMPL). This suggests that
experience of damage or disturbance due to flooding may
also be associated with minor harm, e.g. road closures or
damage, rather than only the possibility of having water
rising to     building. Approximately 8%
of the respondents would consider implementing flood
protection measures on their own real estate (WTP). Less
than one-fifth of the respondents would consider
extending their home insurance to include flood damage
compensation (CONS), while only one-tenth of the
respondents were aware that they already had such
insurance (INSU). Over half of the respondents owned
some property in danger of flooding (PROP).
One out of five respondents felt that their household
could influence the damage caused by fluvial floods
(ATTI). Almost half trusted in the ability of the
authorities to plan flood mitigation measures (TRUS), and
about 30% received new information about floods from
the questionnaire (INFO). The variable DIST describes
            from the nearest
river or stream, i.e. the potential origin of fluvial floods.
Most of the respondents lived near a watercourse, being
approximately 445 m from the nearest river.





c

The survey questionnaires were sent to every household in the
Kalajoki and Huittinen areas and every other household in the
Lapväärti area.
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Variable
AGE
FEMA
ENTR
DIST
WRIS
APAR
RISK
PROP
DAMA
IMPL
WTP
INSU
CONS
ATTI
INFO
TRUS

Age
Female
Entrepreneur (agriculture/forestry)
Distance between the home and the nearest watercourse (km)
Rising water in the case of a flood
Apartment house
Agrees with the statement: luvial flood risk is high in the
area where I live
Considers owning properties in danger of flooding
Has experienced damage or harm because of fluvial floods
Has implemented flood mitigation measures
Willing to pay for new private protection measures
Is aware of having home insurance with fluvial flood coverage
Willing to consider purchasing insurance with flood coverage
Agrees with the statement: "Households can influence the
damage caused by fluvial floods."
Obtained new information from the questionnaire
Trusts in the ability of the authorities to plan mitigation measures

  A            
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Mean
57.8
0.385
0.17
0.445
0.11
0.108

SD
12.97
0.487
0.376
0.567
0.31
0.31

Min.
15
0
0
0.004
0
0

Max.
87
1
1
5.466
1
1

0.41

0.492

0

1

0.53
0.274
0.089
0.081
0.105
0.181

0.499
0.446
0.285
0.273
0.307
0.385

0
0
0
0
0
0

1
1
1
1
1
1

0.217

0.413

0

1

0.307
0.468

0.461
0.499

0
0

1
1
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4.2 Factors influencing willingness to implement
mitigation measures
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Variable

B (S.E.)

Sig.

Exp(B)

Constant
AGE
FEMA

-1.389 (0.605)

0.022

0.249

-0.025 (0.006)

0.000***
0.168

0.976

0.242 (0.175)

ENTR

0.047 (0.209)

0.821

1.049

DIST
WRIS

-0.599 (0.16)

0.549

-0.049 (0.229)

0.000***
0.83

APAR

0.165 (0.317)

0.603

1.179

PROP

1.377 (0.216)

0.000***

3.964

DAMA

1.575 (0.186)

0.000***

4.831

INSU

0.595 (0.19)

0.012*

1.814

CONS
RISK

0.696 (0.19)

2.007

0.172 (0.18)

0.000***
0.338

ATTI

0.735 (0.183)

0.000***

2.086

INFO
TRUS

0.593 (0.175)

0.001**
0.484

0.887

-0.12 (0.172)

Correct predictions
Cox & Snell R
Nagelkerke R

2
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1.274

0.952

1.188
1.81

87.0%
0.193
0.338

-2 Log likelihood

995.115

Chi-square (df)

179.18 (14), p=0.000

N

1,586
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4.3 Factors influencing the
purchase flood insurance

willingness
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Variable

B (S.E.)

Sig.

Exp(B)

Constant

0.577 (0.429)

0.178

1.78

AGE
FEMA

-0.014 (0.004)

0.001**
0.917

0.986

ENTR
DIST

0.336 (0.159)

1.399

0.003 (0.118)

0.035*
0.981

WRIS

-0.165 (0.193)

0.392

0.848

APAR

-0.988 (0.191)

0.000***

0.372

PROP
DAMA

0.607 (0.118)

1.835

0.177 (0.154)

0.000***
0.252

IMPL

0.599 (0.268)

0.026*

1.82

WTP
RISK

1.254 (0.283)
0.164 (0.125)

0.000***
0.191

3.506

ATTI

0.199 (0.136)

0.144

1.22

INFO

0.217 (0.125)

0.083

1.242

TRUS

-0.001 (0.114)

0.995

0.999

-0.012 (0.118)

Correct predictions
Cox & Snell R
Nagelkerke R

2

2

0.988
1.003

1.193

1.178

64.1%
0.111
0.15

-2 Log likelihood

1886.261

Chi-square (df)

179.18 (14), p=0.000

N

1,519
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obtained somewhat similar results in their Georgian
study.
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6 Conclusions
Although Finnish floods might appear minor
compared to flood damage elsewhere, e.g. in Central
Europe, they are the most serious natural hazards in
Finland. During a typical flood year, compensation paid
by the government to private citizens has totaled almost
one million euros. The compensation mechanism has now
changed,
but
experiences
of
insurance-based
compensation are still rare. We were interested in
exploring how Finnish people have prepared for floods,
whether it is through private mitigation measures or
taking out insurance coverage in case of flooding, and
what factors influenced their decisions.
First of all, we found that people who had carried
out flood mitigation measures or planned to do so were
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Framework Programme for Research, Technological
Development and Demonstration. This work has also
been funded by the Ministry Agriculture and Forestry and
the Finnish Environment Institute.

also more likely to have insurance policies with flood
coverage, and vice versa. That is to say, these measures
were complementary to each other, not exclusive.
There were also more variables explaining
willingness to pay for property-specific flood mitigation
measures than there were variables explaining the interest
in flood insurance. For example, belief in the households
capability to influence flood damage and receiving new
flood-related information were significant in explaining
the willingness to implement flood mitigation measures,
but not to purchase flood insurance. In any case, this
appears to be an incentive to inform residents living in
flood-prone areas about how to protect their property
against floods. The same notion has also been presented
in other studies [1, 2]. However, landowners were more
interested in insurance.
Furthermore, younger people were more interested
in both mitigation measures and flood insurance policies.
This can be seen as a promising sign and should be taken
into account when planning information campaigns.
Many respondents also wished for more information on
how to protect their property, i.e. concrete measures and
advice. Trust in the ability of the authorities to plan flood
mitigation measures was not a significant factor
influencing the willingness to either implement
mitigation measures or purchase insurance.
However, as mentioned earlier, the average damage
caused by floods in Finland is not particularly significant
on a global scale. This is probably why there are
currently no specific flood insurance policies, but water
damage caused by flooding is included in most home
insurances. However, if more severe flood incidents
occur in the future, this might change the situation and
create a new line of business for Finnish insurers.
Oulahen [6] reported increasing media coverage in
Canada concerning the frustration among home owners
on learning that their insurance policy does not cover
damage caused by flooding. It remains to be seen whether
something like this will also happen in Finland after the
first major flooding and when people realize that the
compensation practices have at least in some parts been
tightened. This might more probably be the scenario if
real estates suffering from the floods are uninsured and if
building permission has been granted for areas that are
too low-lying. In such a case, is the responsible party the
owner or the administrator of the building permissions?
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