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Abstract

Effectively, one of the principal challenges foe tRetherlands in the face of climate change
is: How should we manage flood risk so that redioe@ds are adequately captured? Recent
studies however point at the existing gap betwesknperceptions of the public and the
experts, which seems to become an apple of disadghe Dutch flood management. While
public authorities are not willing to emphasize gnewing threats that flooding are posing to
the country, the issue is pressing hard to be addce

In this paper we offer a summary of a recent stud§lood risk perceptions in the
Netherlands that precludes the findings regardiegatillingness to pay for (public) measures
contrasted to taking (individual) protective acti@early, arising debates around the issue of
public-private (shared) responsibility in addregdilmod risk add more fuel to the fire, where
views seem to be polarized. We attempt thus tothd variation in behavioural intention to
the willingness to pay for improvements in floodes$p and explore the nature of this
relationship. We observe in addition that regiatiierences do matter, which has direct
implications for policy and practice. In particylare suggest that measures tailored to serve
local needs and attuned to local perceptions shanalde to provide most feasible solutions.

This paper was presented at th& BBA\RSC meetings in San-Francisco on 19-21 Noverabes.

! Corresponding authoh. Bockarjova (bockarjova@itc.nl)



1. INTRODUCTION

The aim of this paper is to investigate the isdusognitive perception of flood risk and the
readiness of individuals to undertake protectivi@adn the Netherlands. This research is
motivated by the emerging change in thinking fréood probability to flood risk in the
Netherlands which will have important implicatidios flood management policy in the
country.

The Netherlands is often seen as world leadeodfimanagement, with hundreds of years of
experience in building flood defenses and maint@ri mostly — dry feet. Yet this image of
the Dutch should not be taken for granted, nor khifbood management be seen as a given
‘state of affairs’. Rather, approaches, policy ahdosophy of managing the threat are
evolving. In particular, the country is on the wafychange in the last couple of decades in its
flood management. A number of processes can heglisthed; the most important of which,
in our opinion, is the revival of attention towanuistential flood consequences that seemed to
be forgotten during the victorious triumph of thel@ Works that were finished in 1997 with
the completion of the Nieuwe Maeslantkering (forenmformation, see
www.deltawerken.com

Without diminishing the importance of engineeridusions to the ‘flood problem’ in the
Netherlands (in the end thousands of km2 behindlitkess are available for living — and
flourishing — of the Dutch society), we should reknthat indeed, the decades after the
devastating flood of 1953 marked by technical soh# at an unprecedented scale have
driven away the attention from the potential conseges of a flood. In addition, exactly this
‘strong’ approach has created a surprisingly fietid§ among the public that “we are
perfectly safe” against flooding, making the pieiof possible devastation gradually fade
away.

However, there were a number of turning pointarecent Dutch water management
record. For example, in the 1990’s things stanrbechtange. Probably, the first evidence of a
slow ‘revolution’ was a shift in attention in engiring approach from dike overtopping due
to high water levels to the whole system of floodtpction mechanisms in the light of
possible failures. Then, more attention was drawa anore general level to the issue of flood
management (instead of flood prevention) and tmeept of risk was reintroduced as a
product of probability and effect (for a concisdlime see Bockarjova et al. 2009). Currently,
we are observing an approach that renders risk geament, when both the probability and
the consequences of calamity are considered isideemaking. However, it is yet in its
early phase, and a whole array of issues needs adldressed, such as what is total
(economic) value at risk; what is the level of palisk awareness and food risk perception;
in which way should risk be communicated to thelgulnd so on.

In the face of these changes, risk governancebeiliffected at various levels, and will
interlude the administrative, social and econoneicspectives. The question that governs
current debate as in academic as in policy-makirgdes is: Should people be assumed
responsible for their undergoing flood risk, or gldogovernment be fully assuming this
responsibility?

The focal point of our discussion in this contettie designated shift of responsibility on
flood protection from belonging exclusively to theblic domain to the situation when the
responsibility and risks ahared between public and private actors. Essentiallyprder to
ensure this transition, there is first a need fg@e the current state of readiness of the public
to undertake protective action. In this paper wadlsgdress a number of questions: For how



far individuals would be ready to take measuresrder to protect themselves from flood risk
in addition to flood safety measure taken by theegoment? Would there be a trade-off
between individual protective action and financiahtribution for the improvements in flood
risk safety? Is there a strong connection betwisirperception and individual willingness to
pay for flood safety in the Netherlands?

This paper contributes on a number of novel isslies.addressed questions are new in
hazard research: to date there are few publicatelating risk perception to the willingness
to pay for an improvement in safety; such studieffoiod risk research are even more scarce.
There is also few documented evidence on the oalstiip between behavioural motivation
and the willingness to pay: exploring the tradekbstween financial contribution and
individual action is a novel aspect in hazard rege#hat is of importance for academics and
policy-makers.

This paper is organized as follows: We shall fisiscribe the method, and present our
findings on flood risk perception in the NetherlantVve shall next look at the willingness to
pay for additional flood safety and test a numbdanodels in attempt to explain the variation
in WTP with socio-demographic and perception vdesbThen, we shall see whether there is
a link between the behavioural intention index €mdertaking individual action to limit
individual potential flood consequences, and carsiggional differences in that. We shall
close with discussion and conclusions.

2. THE METHOD

We make use of a questionnaire that was set dbgjatember — October 2008 among about
1,000 Dutch households spread in the 4 selected #see Table 2A). Almost a quarter of the
respondents have had earlier experience with @ fiwater nuisance or evacuation; this
proportion varies slightly among the regions (steecadike-rings) differing in flood safety
standards and geographical characteristics (sdedah and 3A). About 11% of
respondents are rural residents; gender divisitairly equal: 47.5% males and 52.5%
females.

Perception indicators are essentially index vaesleéxcept for Likelihood which is an
indicator of perceived likelihood of a flood in tbeming 50 years in the place of residence;
and Worry of dying in flooding) constructed on afddint scale from O to 10 as follows:
Vulnerability (5 items, Cronbach’s alpha = 0.883gyverity (5 items, Cronbach’s alpha =
0.743), Subjective Knowledge (3 items, Cronbaclpsa = 0.530). Due to the public good
character of flood safety we have also includedist imeasure, Trust in Government (4
items, Cronbach’s alpha = 0.827) as a related p&oreindicator. See Appendix | for the
description of constituent items.

In this contribution we shall rather concentrateaamumber of questions that are relevant for
current policy-making. In particular, at the momgavernment is considering a change in
flood safety approach from belonging to public donta shared responsibility where
individuals are taking protective action in additim public provisions. Here, individual
protective action, as well as financial contribatio improved safety, are considered. Three
particular issues shall be covered in this papepmmection to flood risk valuation.

» First, (1H): whether willingness to pay for extra safety deggeon individual
characteristics, such as education, age, incomgamder.



* Second, (2k): whether willingness to pay is influenced by widual risk perception,
such as worry, vulnerability to flooding, severitfyconsequences, as well as trust in
government and subjective knowledge about floocgithz

* Finally, we intend to explore (3 whether time and effort involved in taking
individual protective activites can be considerethplementary to financial
contribution (so that there is a negative relatim®etween WTP and intention to
acty: or, alternatively, (3l): because people with high level of behaviourtgrition
can be considered cooperative, they are readyrtiviloote as in terms of action, as in
financial terms to the improvement of flood safgdy that there is a strengthening
relationship between behavioural intention and WTP)

Heduland
Veiligheidsnorm
per Dijkringgebied =

Legenda

marmiet diktnggebied

Belgié

Figure 1. Case study areas.

Our aspiration is to explore the differences ircpgtion, willingness to pay and behavioural
intention between four regions in the Netherlafide® selected areas are the so-called dike-
ring areas (DR): Land van Heusden / de MaaskanB8@)RBouth of the river Meuse, 3 islands
in Zeeland (DR 28, 29 and 30), a major part ofgierince Zuid Holland (DR14) on the
coast and the Island of Dordrecht (DR22) whicthieatened by floods as from the sea as
from the river. These areas also differ in the le¥élood protection — the legally set
standards for dike overtopping probability thatyvirom 1 in 10.000 years for Zuid Holland
to 1 in 1.250 years for dike-ring 36. Here, our diyyesis is that various natural conditions,
such as location near the river or coast, as wgliecent) experience with flood and / or
evacuation might trigger the formation of varioimsws on the danger that floods are posing
(significant, yet very low, correlation between oexperience with either flood, water
nuisance or evacuation and the dummy for Zeelag®4Band between experience and the
dummy for Zuid Holland (-9,2%) were detected; bivtdm two-tailed tests at 1% level).

2 Note that our hypothesis is different from thecstled ‘intention crowding-out’ hypothesis whererasic
benefits (i.e. financial stimulus) are assumedtovd out individual intrinsic motivation to undekeaction; see
for example Frey and Jegen (2000), as well ashtlech and Sliwka (2005), Clark et al. (2006), Gebigyet al.
(2008), Stern (2008) and Sicilliani (2009).



3. FINDINGS ON FLOOD RISK PERCEPTION

Flood risk perception was measured by means afi@éinariables, Vulnerability, Severity,
Subjective Knowledge and Trust in government; aauikbles Worry and Likelihood. The
scores of constructed indexes reported here aaadyarge in line with the findings of other
recent studies (such as Terpstra and Gutteling3 26d Terpstra 2008), which pleads for the
relative validity of our results. We find, in paxtiar, that the absolute level of public concern
(worry) about floods is not as high, for exampke parceived flood Likelihood, Vulnerability
and Severity. Trust in government, which is quitbstantial, may be suggested here to
dampen worry. This becomes in particular visiblewlexamining regional perception
profiles, where relatively high trust scores folltaw or moderate perception indicators (for
example, as is the case with dike-rings Land vamsden / de Maaskant and Zuid Holland);
or relatively high perception indexes precede lownoderate trust scores (like in Dordrecht
and Zeeland).

ANOVA's and t-tests have shown that socio-econamilividual characteristics of
respondents (such as age, education, income oegear@ found to have but limited
influence on perception variables. Roughly spegHess educated, lower-income groups and
younger respondents perceive flood risk on aveaagmore likely and more severe, see
themselves as more vulnerable and are in genera& comcerned about flood threat relative
to more educated, higher-income and older respasdBaral vs urban place residence
makes a difference for worry, and severity andttindexes. Rural inhabitants are estimating
the consequences of a potential flooding in theeptz residence as more severe relative to
urban inhabitants; rural residents are showing @isce concern about dying in a flood event.
At the same time rural residents are having lefis ii authorities relative to respondents
from urban areas.

However, most differences in sample subgroupsaiter determined by prior
(near)flood experience and the regional dimend®@spondents with such experience
overestimate the likelihood of a flood in theiredit environment, consider themselves and the
society more vulnerable to a calamity, and seessipte flooding as more severe relatively to
respondents without prior calamity experience. ‘&ignce”-respondents also deem
themselves more knowledgeable about floods (evee swif they have experienced a flood
instead of evacuation or nuisance) and put lesBdmmte in authorities compared to their
counterparts.

Finally, we have found numerous differences indloisk perception based on location.
In this way, place of residence acted as a maj@ragnant of disparities in all perception
indicators, as well as trust. Major within-regiodéferences turned out to be attributed to
individual (near)flood experience (or the lack &) for almost every perception indicator
except for worry. We may conclude that the regieith most homogeneous perceptions is
Dordrecht and Zuid Holland (for the former, onlypexience has lead to differences in sub-
group means); Land van Heusden / de Maaskant caarts#dered to be the most
heterogeneous. It is the area that has distingdiipaeception pattern from other regions in
almost every respect. Income, age and educatieh pegved to be of no significance in
revealing within-regional dissimilarities.



4. WILLINGNESS TO PAY FOR FLOOD SAFETY

In the survey respondents were asked to report\whkingness to pay for flood safety. This
was done in a contingent valuation format using@n-ended question. So, WTP was
elicited in the context of purchasing a house flo@d-prone area comparing to a residence in
flood-free area. The difference in prices betwéenttvo houses would thus be the maximum
willingness to pay per respondent for flood safé#ile it would be reasonable to assume
that willingness to pay for safety would be postithere were also negative WTP amounts
(so that respondents would rather pay more foruséan a flood-prone area). Interpretation
of these answers may vary; on the one hand, ttregd be respondents somewhat confused
by the question (it was asked in the end of thestjpienaire, on which about 20 min were
already spent), on the other hand, these coulddiegt bids; or, finally, these could be just
risk-seeking respondents (total number of negdAfid®’s is 35, which is relatively few). For
the time being we shall look only at the non-negaW TP values, which interpretation is
straightforward. Descriptive statistics for thigiadle are found in Table 1 in the “WTP
gross” column. As we can see, the average extraianod money that respondents would be
willing to pay for a house found in a flood-prooéa is 32,062 €; median amount is 20.000 €,
which a more common statistic used to report WTRistsibutions use to have long right tails
(we can see a colossal amount of 300.000€ thheisneximum of what someone asserted to
be willing to pay in addition of 200.000€ for a Iseun a flood-free area). Total number of
respondents is 1052, and roughly a third of thewelstated a zero WTP.

Table 1. Descriptive statistics for reported WTP.

WP per 1% change in
P(fl ood) per year
(in euros)

WIP gross
(in euros)

MEDI AN 20,000 € 5,556 €
MEAN 32,062 € 39,092 €
STD 41,714 € 162,877 €
M N 0€ 0€
MAX 300,000 € 2,083,333 €
N respondents total,
from whi ch 1052 734

N of zero val ues 367 210

While this is an interesting piece of informatidims WTP in fact is rather difficult to

compare between individuals as we do not know whiwtkerlying flood risk was assumed by
each respondent. This means, that it is importakbhow for which difference in flood risk
they have stated the willingness to pay. While weal@d assume for simplicity that
respondents in a single dike-ring have the saned t&flood protection, it can still be
perceived differently by different residents of 8sme dike-ring. Therefore, in fact, we would
need to know the perceived likelihood of flood pespondent in order to make individual
WTPs comparable. Essentially, we can connect relpuas’ answers to the Likelihood
guestion (i.e. perceived likelihood of flood in thkace of residence in % for the coming 50
years, on which we have reported in previous Seqtio the answers on the value of the



house in the flood-free area and obtain the wiliegs to pay per 1% change in flood
likelihood. For these calculations, we make théfteing simplifying assumptions: i) the
stated extra amount would be taken in the mortgagepaid back in 30 years; ii) average
interest rate is 5% per year. As a result we usddlowing formula:

_ [grosswTP+ grosswTP[0.0530]+ 30

1%P(flood) — .
P eryoar 0V perceivedearly

LIKELIHOOD of flood

WTP

This WTP per 1% perceived likelihood of floodingéported in the last column of Table 1.
Peculiarly, mean values of this variable and osgrd/TP are nearly the same, for 1% change
in flood safety it is 39,092 € per household peaary&lowever, contrary to gross WTP, the
difference with median value of WTP per 1% chang#dod safety is almost a factor 4
smaller, namely 5,556 € which pleads for a muchdiglispersion (seen from the standard
deviation values). This variability should in fde coming from high variability in stated
perceived likelihood of flood. As in the case obgs WTP, also here we report a high
proportion of zero-values (210 or 28.5%) out of thial number of 738. We can see that the
number of respondents with valid WTP per 1% pereikelihood of flooding is much

lower than for the directly stated WTP, which isda a high number of don’t-know and zero
answers on the likelihood question.

The next question to answer is what determinesvili@gness to pay for flood safety;
essentially, whether individual characteristics #add risk perception influence the height of
respondents’ stated amount of WTP. However, bef@a@answer this question, we shall first
introduce the notion of protective action.

5. A MODEL OF MOTIVATION FOR SELFPROTECTION

In current literature so-called protection motieatiramework (PMT) is often used to
establish triggers behind individual behaviour&tirion to undertake protective action. This
theory originated in 1975 in a paper by Rodgerd,later has been extended and refined by
Bandura (1977); Maddux & Rogers (1983) and Weinstg989). PMT has widely been used
in health psychology research studying individuatiration to protect self from hazardous
influences, but has also been effectively applrethe natural hazard (see for example Martin
et al. 2007, applying PMT in combination with trirenretical stage change model for
wildfires in the US) and climate change contextsof@mann and Patt, 2005, building their
model of private proactive adaptation to climatargie based on PMT framework) for
analysing the readiness, or motivation of resparsitt undertake individual protective
action. Menzel and Scarpa (2005) have used PMTiaked it to the willingness to pay for
preserving biodiversity, which is one of the fevamples of combining behavioural
motivation model with CV-type of study. Howeveretauthors have used WTP as a resulting
adaptive behaviour without distinguishing betwesgirtg individual action and financial
payment for additional safety. In this contributiwa shall adress this difference. Let us first
briefly introduce the PMT model.

PMT consists in fact of two processes: threat apgrand coping appraisal. Threat appraisal
comes first, implying that individuals should firsialise and personalise particular risk before
considering adaptive behaviour. This means thatiihportant that 1) risk is admitted as
such, and 2) risk is admitted to pose a threatdividual in question. Thus, the first process,
threat appraisal, consists of four elements; stisngthened by perceived severity of hazard,



and personal vulnerability to a hazard,; it is wesddceby the the high valuation of intrinsic
and extrinsic rewards connected to maladaptive\netia The second process of coping
appraisal describes the decision process of teddiagtive behaviour, and is facilitated by a
strong belief in response efficacy (the perceivigecdiveness of alternative mesures) and
perceived self-efficacy, i.e. the ability to perfoprotective actions. These two efficacy
measures should be weighted against the costgyafarg in protective behaviour, which can
be as material (money), as immaterial (time, efforinconvenience). The result of going
through the two (sequential) processes of threataagal and coping appraisal would lead to
either adoption or neglection of protective behawjd.e. a statement of intended behaviour.

We shall briefly report on the findings from Bockasa et al. (2009b) here. First, we have
found that PMT model offers a good basis for anatygrotection motivation of individuals

in the context of flooding in the Netherland®MPOSITE BEHAVIOURAL INTENTIONWAaS
measured as an index and is an average of 8 measgaheed on a 5-point scale, which was
developed following Martin et al. (2007): 1 — wilbt do; 2 — will do within a year; 3 — will

do within 6 months; 4 — will do in 1 to 3 months-&lready done. So, the higer the score, the
higher the stated behavioural intention to underfadotective action.

We could conclude that, in general, threat appraiseess influences the motivation of
respondents to take protective action only thropgiteived vulnerability to flood (in terms
of perceived likelihood), which yet proved to bestable through the models; rather,
individuals are systematically motivated by varesbtomprising coping appraisal proccess,
namely response efficacy and costs of taking ptivaction (this is also confirmed by
Menzel and Scarpa, 2005). Further, higher subjedthowledge would mean higher
behavioural intention, and so does prior persoxpégence with water calamities; trust in
government, on the other hand, would be a disinvemnd engage in risk reducing activities.
Finally, the biggest part of population in the N&thnds is not found in action stage
regarding self-protection from flooding: pre-cong@atives are about the half; together with
contemplatives they easily form a convincing mayofv8%).

The next question to be answered in this papés there a trade-off between undertaking
action and paying for extra safety. In other wortiguld people be rather inclined to pay
instead of being engaged in protective activities® would be a plausible assumption as all
resources are scarce, and thus time and efforlvedon protective activites can be
considered complementary to a financial contribufior a decrease in risk.

6. EXPLAINING VARIATION IN WTP: A SIMULTANEOUS MODEL OF
WTP AND RISK PERCEPTIONS

In this section we report the results of the podachple simultaneous equations system,
which includes three interdependent perceptiorabées of Worry, Severity and
Vulnerability, and the willingness to pay for flogsdfety. Dependent variable for WTP is
transformed as log[WTP per 1% change in perceil@atifrisk] so that its distribution
resembles normal one (means of the dependent lesipbr region are found in Table 5A). In

® Proposed measures varied among the respondedtmciinded: ability to swim, having a (rubber) hdzving
a window to the roof, storing valuables on the ugjmors, obeying evacuation order, taking par¢uacuation
exercises, watching out the dikes, arranging aeshfelr a case of evacuation, having a flood layihg flood
shields or sand bags, acquire a flood alarm system.



this analysis we use stated WTP that include zedopasitive WTP values. Negative WTP’s
as well as WTP’s from respondents that have inditaero price were omitted in this
analysis due to multiple interpretations (N of dedtobservations is 106, N included is 781).
Our explorative analysis has shown a high degremotlation between Worry, Severity and
Vulnerability, which in a usual OLS would resultnmulticollinearity. Because of this
interdependence, it was decided to build a simattas system, where Worry, Vulnerability
and Severity are endogenous together with the VEme inter-related. So, the three
perception variables are defined within the syst&longside the interaction between the
three, also previous experience with a flood orceation and the levels of subjective
knowledge and trust are assumed to influence iddali perception. Perception is further
assumed to depend on the individual level of edoicand age. We have also decided to
include regional dummies to check for regionalati&nces in the level of Worry,
Vulnerability and Severity.

Willingness to pay, in turn, is assumed to depemthe level of income, age and education;
as well as gender, ownership and regional chaiatites: Risk perception is also assumed to
influence WTP: expectedly, higher perception of Wp¥Kulnerability and Severity should
lead to a higher willingness to pay for improvensentflood safety.

Simultaneous system of equations is run with Li8r80 software. The sample includes 734
observations. The resulting structural equatioesgaren in the box on the next page (under
the estimated coefficients, also standard deviataye provided (in parenthesis) and t-
statistics). The variables for which estimated ficieints are significant at 10% are
emphasised in bold.

We may observe that the explanatory power of theessions is pretty low, especially for the
WTP equation, which is about 6% (which generallgadfing is not uncommon in this type of
studies). Rfor Worry, Vulnerability and Severity equationgdr2%, 26% and 39%,
respectively. However, the system converged whigblies that all of the equations offer
significant improvement in explanation of variationthe dependent variables compared to a
mean prediction.

For the three equations of flood risk perceptioa,can clearly trace a high level of
interdependency so that Worry, Vulnerability ande#y are each other’s determinants just
as we assumed. Also, all three indicators areenited by the level of subjective knowledge
and trust in government. So, Worry, VulnerabilibdaSeverity are increasing together with
individual perceived awareness of the flood haz@mlthe contrary, trust in government is
negatively related to individual risk perceptiom: average, Worry, Vulnerability and
Severity drop as the level of trust in authoritisges. This suggests that respondents with
higher trust are in a sense relying on governmedtasie delegating responsibility for flood
risk safety which results in a systematically loweael of flood hazard perception.

Regional differences in risk perception are tesigainst the level of the coastal area Central
Holland. So, respondents residing in Zeeland aravenage more worried and consider flood
consequences (for themselves and also for thetgpei® more severe; inhabitants of
Dordrecht consider themselves as more vulneralflead hazard; respondents from the
riverside area Land van Heusden / de Maaskantendhtrary, see themselves as less
vulnerable, and see the consequences of floodsasévere for themselves and the society on
the whole, relative to the inhabitants of Centrallahd.
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SIMULTANEOUS EQUATIONS M ODEL FOR WTP, PERCEPTIONS AND
BEHAVIOURAL INTENTION

(std.deviations in parenthesis}734, significant effects in bold

IgWTP = - 0.022*VLNRTY - 0.049*SVRTY - 0.0073*WORR Y - 0.00049*INCOME + 0.71*rejINK
(0.054)  (0.086)  (0.041) (0.00061)  (1.62)
-0.42 -0.57 -0.17 -0.81 0.44

+ 0.28*EDUC + 0.024*AGE + 0. 87* dGENDER
(0.075) (0.017) (0.60)
369 137  1.43

- 2.87*dZEELAND + 0.42*dLANDVH - 1.20*dDRDRCHT + 1.03*dOwnProp

(0.94) (0.96) (1.18) (0.92)
- 3.05 0.43 -1.02 1.12
- 1. 09*1 NTENTI ON Errorvar.= 15.89, Rz =0.062
(0.69) (0.84)
-1.59 18.97

VLNRTY = 0. 23* SVRTY + 0. 084* WORRY - 0.019*EDUC - 0.0087*AGE

(0.015) (0.018) (0.052) (0.0 13)

15.00 4.73 -0.36 -0.6 8

+ 0.13*dZEELAND - 0.90*dLANDvVH + 1.94*dDRDRCHT

(0.68) (0.69) (0.85)
0.20 -1.30 2.28

- 0.11*dEXPown + 0. 30*sKNWLDGE - 0. 22* TRUSTgov, Errorvar.=8.56
(0.62) (0.051) (0.041) (0.46)
-0.18 6.00 -5.48 18.74

R2=0.26

SVRTY = 0.23*VLNRTY + 0.047*WORRY - 0.053* EDUC - 0.0077* AGE
(0.015)  (0.014)  (0.031) ( 0.0075)
15.00 328 172 - 1.02

+ 1.44*dZEELAND - 1.27*dLANDVH + 0.14*dDRDRCHT
(0.40) (0.41) (0.50)

3.64 -3.11 0.28
+0.27*dEXPown + 0.086* SKN\WLDGE - 0. 12* TRUSTgov, Errorvar.= 2.95
(0.36) (0.030) (0.024) (0.16)
0.74 2.85 -4.88 18.77

R2=0.39

WORRY = 0. 084* VLNRTY + 0. 047*SVRTY - 0.33* EDUC - 0.014* AGE
(0.018)  (0.014)  (0.063) ( 0.016)
4.73 328 517 - 0.89

+ 1. 12* dZEELAND + 0.57*dLANDVHd + 0.65*dDRDRCHT
(0.83) (0.85) (1.04)

1.35 0.67 0.62
- 0.67*dEXPown + 0. 30*sKNWLDGE - 0. 15*TRUSTgov, Errorvar.=12.84
(0.76) (0.062) (0.050) (0.68)
-0.88 4.78 -3.09 18.92

R2=0.12
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Own experience and age do not play a role in detengnindividual level of risk perception;
yet education does for severity and worry. Thusiamealucated respondents tend on average
to be less worried and to estimate flood conseeas less severe.

For the WTP equation, we have a number of curiauisames. First of all, a whole ray of
unexpected negative signs: for the three perceptwiables, Worry, Vulnerability and
Severity, and income (defined as average poini®afeciles). However, because all these
predictors are not statistically significant, weynignore their effects. Also the effect of home
ownership does not play a role (its effect is pesijtyet insignificant).

It is remarkable that none of the perception vaeislappeared to be significant in determining
WTP, which implies that in fact, (alas) perceptaidrflood risk is not related to the height of
willingness to pay for flood safety. This meang tha have not found enough evidence in
support of hypothesis (2§ and it has to be rejected: willingness to paydecreased flood
risk is not influenced by individual risk perceptioNe suspect that this is due to the fact that
the Dutch society is in a sense locked-in in arsiin that government will guarantee (full)
flood safety, so that everyone is safe in the Né&hes. This overall belief, we suggest, is
possibly neutralizing every effect that flood rigrception would have on individual WTP.

Next we may report on the explanatory variables doshave statistically significant effects
(at least at 10% level) on the formation of WTPe3& are three socio-economic dependents,
education (at 5% level), age and gender (at 10%®)leill three betas have a positive sign,
which means that willingness to pay for additiongbrovements in flood safety increases
with the level of education and with age; as wslltas higher for men than for women. All

of these results are in line with empirical findsngported in risk valuation literature. These
results also provide support for our hypothesis)thiat individual characteristics have
influence on the height of willingness to pay, sattit cannot be rejected.

Regional differences captured in our model sugtiedtrespondents from the coastal area of
Zeeland are having the lowest WTP from our sam\M&R in three other regions are not
significantly different from each other). It isfact pretty remarkable as Zeeland is the area
which was flooded during the last major floodinglie Netherlands in 1953, and where
flood-related experiences are most vivid (it ha® @he highest proportion of respondents
with prior experience). Further, as already regbekove, respondents residing in Zeeland
have on average a higher level of worry and es#rtia severity of consequences of a
potential flood higher than respondents from otreas. a closer look at these respondents
revealed, for example, that inhabitants of Zeelaredmost pro-equity in the sense that they
consider that the same probability of flooding dddue guaranteed in all flood-prone areas in
the country as apposed to the view that probatfifooding should be set dependent on the
population at risk or the amount of protected vatigsk. The low stated willingness to pay
of these respondents thus, as we may suggest, steghtfrom a belief that government, and
not individuals, should take all responsibility asttbuld guarantee flood safety for all
inhabitants of the Netherlands.

Finally, we may report on the significant assoociatfyet at 10% level) between the level of
behavioural intention to undertake individual potitee action and the willingness to pay for
extra flood safety. Essentially, this relationsisimegative implying that a higher level of
intention to perform self-protective measures lgads lower willingness to pay for higher
flood safety. We may also notice that the coeffitief behavioural intention is relatively
large, suggesting a substantial influence of imb@ston WTP. We recall that it is a
continuous variable and thus 1.1 reduction in logR)is on average applied to every point
increase in the individual behavioural intentiode®r. We may conclude that this outcome
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does not provide strong evidence in favour of higpsis (3H), however, due to its marginal
significance it only points at some support for biyyesis (3k) where we have assumed that
individual action is complimentary to monetary admition for a decrease in flood risk so
thatmonetary contribution seems to crowd out individual involvement in protective action.

This means that respondents with high behavioatahtion would be rather inclined to pay
less; while on the contrary individuals with lowhasioural intention to engage in mitigation
activities would rather be willing to contribute nedan financial terms to the improvements of
flood safety.

7. DISCUSSION AND CONCLUSIONS

In this paper we have reported on the findingsnaigg willingness to pay for flood safety in
relation to flood risk perception and the intentiorundertake individual protective action.
All of these issues are novel for hazard resedihave tested three hypotheses, which
postulated association between individual WTP addvidual characteristics, flood risk
perception and intention to undertake protectiveac

A survey method was used to collect data from abg@@0 Dutch households in 4 selected
areas in the fall of 2008. We used contingent w@namethod to elicit individual willingness
to pay for flood safety, which was enriched witk #lements from psychological theory of

protective motivation (PMT).

We have found support for the first hypothesisdjliwhere we assumed that willingness to
pay for extra safety should depend on individuarebteristics: these are in our case
education (at 5% level), age, and gender (at 18¢)leHowever, income turned out to be
insignificant in determining individual WTP.

Next, we have found no support for the second Hg®s (2H) that willingness to pay is
influenced by individual risk perception, such asny, vulnerability to flooding and severity
of consequences. None of these perception indeajgpeared to be of statistically significant
influence on individual WTP, which we suggest hasts in the general belief among the
Dutch population that that government takes necgssaasures and guarantees flood safety
to all inhabitants of the country. We could alssatve low level of risk perception in
absolute terms together with a rather high avenadjeator of trust in government: this again
indirectly supports our supposition regarding olldcav level of concern about flood danger
in the Netherlands.

Finally, we have found weak support for our thigghbthesis (3k) that time and effort
involved in taking individual protective activitesscomplementary to financial contribution
for the improvements in flood safety. However, weld not strictly reject it; we have
reported a marginal (at 10% level), yet negativsmemtion between the height of WTP and
individual behavioural intention index. This poimtsthe direction of trade-off that
respondetns make between financial contributidifotmd safety imporvements and taking
indivudual action. This means, that further resleanto this matter might yield more refined
results for example regarding action that is ai@eithdividual or collective protection
measures. However, there is enough evidence atdingent to suggest that government
policy attempting at involving individuals in floaghfety issues should aim at one thing at a
time: either additional financial contribution tmprove flood safety or engagement of the
public in protective activities.
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APPENDIX.

Construction of scale variables

LIKELIHOOD (11 point scale; O = zal zeker niet gebeuren; ¥@lzeker gebeuren); mean = 4.40

Hoe waarschijnlijk denkt u dat er zich in de komende 50 jaar een overstroming in uw woonomgeving
voordoet?

VULNERABILITY (5 items on a 11 point scale, 0 = helemaal niett&laar; 10 = heel kwetsbaar)
Cronbach’s alpha = 0.881; mean = 5.53

Hoe kwetsbaar is volgens u...

...de Nederlandse samenleving als geheel voor een overstroming?

... de Nederlandse samenleving voor grote materiéle schade als gevolg van een overstroming?

... de Nederlandse samenleving voor een overstroming met honderden of zelfs duizenden dodelijke
slachtoffers?

Hoe kwetsbaar voelt u zich als u er aan denkt dat...
... uen uw gezin materiéle schade kunnen lijden als gevolg van een overstroming?
... uen uw gezin slachtoffer, eventueel dodelijk slachtoffer kunnen worden van een overstroming?

SEVERITY (5 items on a 11 point scale, 0 = helemaal niestegri geen schade; 10 = heel ernstig / rampzalige
gevolgen; or 0 = geen vertrouwen; 10 = vol vertreaj»\Cronbach’s alpha = 0.743; mean = 4.83

Hoe ernstig denkt u dat de gevolgen van een overstroming voor de Nederlandse samenleving als
geheel zullen zijn?

Hoe ernstig denkt u dat de gevolgen van een overstroming voor uw woonomgeving zullen zijn?
Hoe ernstig denkt u dat de gevolgen van een overstroming voor u en uw gezin zullen zijn?

In hoeverre vertrouwt u er op dat het wel goed zal gaan met u en uw gezin in het geval van een
overstroming? (reverse scale)

In hoeverre vertrouwt u er op dat het wel goed zal gaan met de Nederlandse samenleving als geheel
in het geval van een overstroming? (reverse scale)

WORRY (1 item on a 11 point scale, 0 = helemaal niet geres; 10 = helemaal mee eens); mean = 2.50

Ik maak me meer zorgen om dood te gaan door een overstroming dan door andere gebeurtenissen.

SUBJECTIVEKNOWLEDGE(3 items on a 11 point scale, 0 = helemaal niatfgeneerd / niet belangrijk / niet mee
eens; 10 = heel goed geinformeerd / heel erg bejlanpelemaal mee eens)

Cronbach’s alpha = 0.530); mean = 5.66

Hoe goed denkt u dat u geinformeerd bent over overstromingen en overstromingsgevaar?

In hoeverre vindt u de informatie en kennis over overstromingen die u hebt voor u persoonlijk van
belang?

Ik wil heel graag meer te weten komen over het verband tussen het overstromingsgevaar en het
nemen van voorzorgsmaatregelen ter bescherming tegen overstromingen.

TRUST INGOVERNMENT (4 items on a 11 point scale, 0 = helemaal niet es#s / geen vertrouwen; 10 =
helemaal mee eens / vol vertrouwen) Cronbach’saadpf.827; mean = 5.94

Ik denk dat de overheid mij informeert als de overstromingsrisico’s in mijn woonplaats sterk
veranderen.
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In hoeverre vertrouwt u de overheid voor wat betreft bescherming tegen overstromingen in
Nederland?

Denkt u dat de overheid het altijd goed heeft gedaan wat betreft bescherming tegen overstromingen in
Nederland?

In hoeverre vertrouwt u de Nederlandse overheid in het algemeen?

17



Table 1A. Significant differences in variable mearthin factors (t-tests).

FACTORS EXPERIENCE WITH RURAL / URBAN GENDER SAMPLE TOTAL
(NEAR) FLOOD INHABITANTS
(MALE / FEMALE ) MEAN (STD)
VARIABLES (vEs/nNo)
L 00D 4.73/4.30 4.2714.41 4.30/4.49 4.40
IKELIH (2.148 / 2.154)*** (2.979/2.176) (2.157/ 2.159) (2.159)
VULNERABILITY 5.76 / 5.47 5.58/5.52 5.50/5.56 5.53
(1.855/ 1.832)*** (1.762/1.857) (1.855/1.828) (1.841)
5.04/4.77 5.13/4.80 4.81/4.85 4.83
SEVERITY
(1.375/ 1.454)*** (1.384 / 1.442)*** (1.409/1.470) (1.441)
WORRY 2441252 2.82/2.47 2.50/2.50 2.50
(2.233/2.129) (1.988/2.176)** (2.188/2.121) (2.152)
SUBJECTIVE K NOWLEDGE 5.99/5.56 5.78/5.64 5.67 /5.65 5.66
BIE (1.544 / 1.553)*** (1.662/ 1.552) (1.557 / 1.564) (1.560)
TRUST IN GOVERNMENT 5.58/6.04 5.69/5.97 5.93/5.94 5.94
(1.780/ 1.637)*** (1.676 / 1.682)* (1.631/1.723) (1.680)

*, ** % yariable means (standard deviations iangnthesis) - significant differences within fastat 1%, 5% or 10% level.
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Table 2A. Perception variable means per region.

ZUID HOLLAND ZEELAND DORDRECHT LAND VAN HEUSDEN/ ENTIRE

DE M AASKANT SAMPLE
L IKELIHOOD 4.25 4.55 5.09 3.80 4.40
VULNERABILITY 5.52 5.78 5.76 5.10 5.53
SEVERITY 4.80 5.34 4.90 4.27 4.83
WORRY 2.34 2.71 2.62 2.24 2.44
SUBJECTIVE KNOWLEDGE 5.56 5.91 5.75 5.40 5.66
TRUST IN GOVERNMENT 6.01 5.76 5.93 6.07 5.94
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