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Abstract. In mountainous regions, forests play a crucial
role in protecting the local population from natural hazards.
In cases where existing forests are destroyed, e.g. by wind
throws or diseases, the protection function has to be restored
through technical measures. To determine the willingness to
pay (WTP) for protection against avalanches, a choice ex-
periment has been conducted and different experiment speci-
fications have been tested to determine possible impacts on
the results. The present study contributes to a comprehensive
assessment of protection measures, and helps to identify ef-
ficient solutions based on the judgement of the people poten-
tially endangered by natural hazards. The stepwise approach
has the advantage to gradually check data fit, thereby didac-
tically showing an operational way of dealing with different
model specifications. The detailed case study can serve as
a manual for conducting choice experiments with a similar
focus and demonstrates the suitability and caveats of this ap-
proach to value protection from natural hazards in general.

1 Introduction

Avalanche protection is one of the most important functions
of forests in mountainous regions. However, natural hazards
caused by extreme weather events and climate change might
reduce the ability of forests to provide this public service.
Once the forest is destroyed, alternative measures have to
be taken to reduce risk and to prevent the local population
and infrastructure from costly damages. In this situation, it
is helpful for governmental authorities to know which pro-
tection alternatives are technically available, and how pro-
tection services and the respective measures are evaluated by

the population affected. This is especially true in Switzer-
land, where decisions are often based on ballots held at the
municipality level.

From an economic point of view, decision support can be
provided based on efficiency criteria, where benefits of pro-
tection are compared with the costs of measures against na-
tural hazards. One survey technique to determine the pop-
ulation’s benefits from protection services is the so-called
choice experiment (CE), which has been applied in market-
ing research for a long time (Green and Srinivasan, 1990;
Grover and Vriens, 2006; Wierenga, 2008). Recently, CE has
become the state-of-the art technique of non-market valua-
tion in environmental economics. Here, manifold ecosystem
services, such as biodiversity conservation, carbon sequestra-
tion or recreation, have been subject to monetary valuation
studies. However, only a few case studies have applied this
stated preference approach to valuing natural hazard mitiga-
tion (see e.g. Rheinberger, 2009; Leiter and Pruckner, 2009).

Following the typical CE procedure, respondents are first
made familiar with a certain scenario, in this case the sce-
nario related to the danger of a village of being hit by an
avalanche (Fig. 1).

In a second step respondents are confronted with several
options of being protected against avalanches. These options
are characterised by different attributes such as the damage
to be avoided, the duration of the project or the related costs.
Then, the respondents have to choose their preferred protec-
tion alternative. Based on this information, the importance of
specific attributes can be determined and trade-offs between
these attributes can be analysed.

When conducting a choice experiment it is crucial to de-
velop a realistic scenario and an appropriate attribute design
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 1 

Figure 1: Protection forest of Andermatt (CH) (Photo: P. Brang, WSL)  2 Fig. 1.Protection forest of Andermatt (CH) (photo: P. Brang, WSL).

to reduce the cognitive burden on the respondents to pro-
cess the provided information (Hoyos, 2010). For the present
study, a scenario has been chosen in which a wind throw had
partly destroyed a protection forest and alternative technical
measures have to be established (Olschewski et al., 2011).
These measures include wooden stems and grills as well as
steel bridges and nets, which are established in the slope
as avalanche barriers (compare Fig. 2a–d). In the survey all
measures were described in detail based on five attributes and
visualised with photos. The aim of the experiment was to es-
timate the willingness to pay (WTP) for restoring protection
from avalanches and to find out, which protection measure is
the preferred one.

In this paper, the impact of using a so-called labelled ex-
periment on preference and willingness-to-pay estimates is
analysed. After providing the methodological background,
the results of the original experiment are briefly presented.
The main part of the paper deals with the elaboration of alter-
native ways to analyse the gathered data and their impact on
the results. Finally, the approaches are compared and some
implications for the design of choice experiments are dis-
cussed.

2 Methods

2.1 Choice experiments

The originally applied version of the CE is based on a multi-
nomial logit model (MNL), i.e. a regression model used to
predict the probabilities of discrete outcomes based on a
set of independent variables. These independent variables
are called attributes and are comprised of “damage avoid-
ance” (DA), “duration” (DU), “starting time” (ST), “costs”

(CO) and “type of protection measure” (TY). Each attribute
has three numerical levels, except “type”, which consists of
technical protection measures: wooden stems, wooden grills,
steel bridges, and steel nets (compare Table 1). To take this
particularity into account, the respective “types” have been
specified as a categorical attribute using dummy variables.

All five attributes and their respective levels have been
combined in three unlabelled options (A, B, C) in so-called
choice sets (compare Fig. 3). The way the attribute levels are
arranged is determined by the “design” of the CE. According
to Huber and Zwerina (1996) four principles can be followed
to achieve an efficient choice experiment design: orthogonal-
ity, level balance, minimal overlap, and utility balance. Given
that it is not possible to create a design that satisfies all prin-
ciples, the short-cut method has been chosen, which ensures
minimal overlap (Sawtooth, 2008). This means each option
is built by choosing attribute levels least frequently applied in
previous options to keep the alternatives in any task as differ-
ent from one another as possible (Olschewski et al., 2012).
Chrzan and Orme (2000) conduct a comparison of several
full factorial and randomised design strategies and find that
the short-cut method is ideally suited for the estimation of
main effects and alternative specific attributes, while cap-
turing a maximum of informational content. The statistical
analysis has been conducted based on 120 different gener-
ated choice sets using the “BIOGEME”-software (Bierlaire,
2003, 2008).

All 488 households in the study region Andermatt (CH)
have been invited in writing to take part in an internet sur-
vey, with the proviso that only one person per household
can participate. This member must have a minimum age
of 18 and usually take financial decisions for the household.

Nat. Hazards Earth Syst. Sci., 13, 913–922, 2013 www.nat-hazards-earth-syst-sci.net/13/913/2013/
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Fig. 2.Avalanche protection measures:(a) wooden stems,(b) wooden grills,(c) steel nets, and(d) steel bridges. (Photos (a) and (b): Forestry
Department of Canton Berne, Natural Hazards Division, Interlaken.)

Table 1.Choice experiment attributes with numerical and categorical levels.

Attributes Levels

Damage avoidance (DA; %) 50-60-70 60-70-80 70-80-90 70-80-90
Duration (DU; yr) 15-20-25 20-25-30 60-70-80 60-70-80
Starting time (ST; yr) 1-3-5 1-3-5 1-3-5 1-3-5
Costs (CO; CHF)∗ 100-150-200 200-250-300 400-500-600 400-500-600
Type (TY) Wooden stems Wooden grills Steel nets Steel bridges

∗ All calculations have been made in CHF. Estimates have been transformed into USD at a1 : 1 exchange rate (CHF/USD), which
approximates the average exchange rate in 2010 (compare Olschewski et al., 2012).

Each respondent had to select one out of three options from
ten successive choice sets (compare Fig. 3). Louviere et
al. (2000) state that it often makes sense to include a “no
choice” option to add realism and to estimate true demand
models. However, in our particular case the authorities are
legally required to protect the local population through natu-
ral or technical measures, which are financed – at least partly
– by the population itself. As a result, residents actually do
not have the opportunity to opt out. Thus recognizing that
choices are made under this condition, it is adequate to ne-
glect the opt-out alternative in the choice sets.

It is assumed that the respondents are utility maximising
individuals. Their behaviour is analysed based on random
utility theory, where the utilityU of an alternativei for an
individual n consists of an observable componentV , which
is given by the attributes described above, and an unobserved

random componentε (Louviere, 2001).

Uni = Vni + εni (1)

In a first step, the unobserved componentsεni , are supposed
to be independent and to have the exact same distribution, i.e.
εni are independently and identically “extreme value” dis-
tributed (iid) (Hensher et al., 2005). The basic specification
of the observable component of the utility function is given
by Eq. (2)

Vni = β1 · DAni + β2 · DUni + β3 · STni + β4 · COni

+β5(B,G,N) · T Yni . (2)

Note that the coefficients of the explanatory variables (β1, β2,
β3, andβ4) are generic, i.e. they do not vary among alterna-
tives. In contrast, the coefficientsβ5(B,G,N) of the categorical
variable “type” vary among alternatives, thereby indicating

www.nat-hazards-earth-syst-sci.net/13/913/2013/ Nat. Hazards Earth Syst. Sci., 13, 913–922, 2013
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Attribute 
 

Option A 
 

Option B 
 

Option C 

Type of protection 

 

Wooden stems 

 

Wooden grills 

 

Steel bridges 

Starting time 

 

in 1 year 

 

in 5 years 

 

in 3 years 

Duration 

 

20 years 

 

30 years 

 

70 years 

Damage avoided 

 

7 million CHF 
(70% of overall damage) 

 

6 million CHF 
(60% of overall damage) 

 

8 million CHF 
(80% of overall damage) 

Costs 
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250 CHF 

 

150 CHF 

 

500 CHF 

I choose: 
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Figure 3: Example of a choice set (by clicking on the images the respondents were able to enlarge the 2 
visualisations of the wind throw area with the respective protection measures. All choice sets have 3 
been presented in CHF. Estimates have been transformed into USD at a 1:1 exchange rate (CHF/USD), 4 
which approximates the average exchange rate in 2010 (compare Olschewski et al., 2012). 5 
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Fig. 3. Example of a choice set (by clicking on the images the respondents were able to enlarge the visualisations of the wind throw area
with the respective protection measures. All choice sets have been presented in CHF. Estimates have been transformed into USD at a 1 : 1
exchange rate (CHF/USD), which approximates the average exchange rate in 2010 (compare Olschewski et al., 2011).

respondents preferences towards different types of protection
measures. To capture these preferences, dummy variables for
all types but one are included (bridges, grills, nets), while the
type “stems” is excluded and serves as a baseline (Hensher
et al., 2005).

The probability that a respondent prefers alternativei over
alternativej can be expressed as follows (compare Train,
2003):

Pni = Prob
(
Vni + εni > Vnj + εnj ∀ j 6= i

)
(3)

Pni = Prob
(
εnj − εni < Vni − Vnj ∀ j 6= i

)
. (4)

Given thatε is iid distributed, Eq. (5) determines the proba-
bility of alternativei of being chosen:

Pni =
eVni∑
j eVnj

. (5)

2.2 Labelling

Hensher et al. (2005) distinguish between “authentic real
world data” and “perceptual data”, and emphasize that choice

decisions are more likely to be the result of “perceptual be-
lief”. This raises the question, how do respondents perceive
certain attributes when making choices. Although originally
designed as an unlabelled experiment, where respondents
have to choose between generic options A, B, and C, there
was evidence that the respondents might have perceived and
interpreted one specific attribute, namely “type”, as a label
for the respective options within a choice set. An analysis
of the debriefing survey questions showed that aspects of
landscape beauty have played a major role when making
choices. In all, 75 % of the respondent said that aesthetical
aspects have been important when choosing an option within
a choice set.

Given these descriptive findings, one can conclude that
the respondents might have put relatively more emphasis on
the aesthetics-related attribute “type”, thereby not perceiv-
ing it as one attribute among others, but unconsciously using
it as an overall label for the presented options. Therefore,
alternative-specific aspects have to be analysed in more de-
tail. For this purpose, the utility function has been adapted
(i) by specifying the observable componentV in corre-
spondence to the respective protection measure, and (ii) by
including alternative specific constants (ASC) in the uti-
lity functions (compare Eqs. 6–9). These constants capture

Nat. Hazards Earth Syst. Sci., 13, 913–922, 2013 www.nat-hazards-earth-syst-sci.net/13/913/2013/
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variation in choices that cannot be explained by the ob-
servable components (Bennett and Adamowicz, 2001). Here,
ASC are coded with the value “1” in case of appearance of
the respective types (bridges, grills,. . .), and “0” otherwise.
Since for comparison only differences in utility matter, al-
ternative specific constants are included in all equations but
one (Train, 2003). Note that the coefficients of the explana-
tory variables (β1 − β4) remain generic, i.e. they do not vary
among alternatives (compare Hensher et al., 2005), while
the categorical attribute “type” now serves as a label for the
presented alternatives, and thus, the respective coefficients
(β5(B,G,N)) are omitted in this specification.

Vbridges= ASCbridges+ β1 · DAbridges+ β2 · DUbridges

+β3 · STbridges+ β4 · CObridges, (6)

Vgrills = ASCgrills + β1 · DAgrills + β2 · DUgrills

+β3 · STgrills + β4 · COgrills , (7)

Vnets= ASCnets+ β1 · DAnets+ β2 · DUnets+ β3 · STnets

+β4 · COnets, (8)

Vstems= β1 · DAstems+ β2 · DUstems+ β3 · STstems

+β4 · COstems. (9)

This adaptation permits to iteratively test further model spe-
cifications and different nesting structures in order to com-
pare them with the results of the unlabelled model.

2.3 Nested-logit model

The standard logit approach fulfils the requirement of the in-
dependence from irrelevant alternatives (IIA). This property
can easily be derived when considering the ratio of two pro-
babilitiesPni andPnk (compare Train, 2003):

Pni =
eVni∑
j eVnj

(10)

Pnk =
eVnk∑
j eVnj

(11)

Pni
/
Pnk

=
eVni

eVnk
. (12)

Equation (12) shows that the ratio only depends on the alter-
nativesi andk, i.e. all other alternatives are irrelevant. The
logit model exhibits this characteristic by definition due to
the underlying probability function. However, it is seldom
possible to capture all types of correlation among alterna-
tives, and a label might even aggravate this problem, when
perceived as an attribute of an entire choice option. In this
case an alternative behavioural model, e.g. a nested approach,
can be applied.

Nesting means to assign alternatives to certain subcate-
gories or “nests” based on similarities between random com-
ponents associated with different alternatives. Often, it is
hardly possible to determine these similarities, thereby im-

peding to build nests a priori. In the present study the fol-
lowing characteristics facilitated the composition of nests: on
the one hand nests could be determined based on the time-
related characteristics of the protection measures: temporary
wooden versus permanent steel solutions. On the other hand
a distinction can be made based on aesthetical aspects given
that wooden logs and grills are less visible in the landscape
than steel nets or bridges, thereby having less impact on
scenic beauty. A closer look at the supporting survey ques-
tions confirms this aspect. Besides the choice sets, the house-
holds were asked, which measure would be their first choice
based on aesthetical aspects. About 46 % selected wooden
grills and about 39 % wooden logs as their first choice, re-
spectively. Accordingly, the most appropriate specification
for the further analysis was considered to be given by wooden
and steel measures in two different nests.

2.4 Willingness-to-pay analysis

The β coefficients to be estimated in Eqs. (2) and (6)–(9)
indicate by their respective sign, whether an attribute has a
positive or negative impact on utility. Furthermore, they can
be used to identify trade-offs the respondents are willing to
make between different attributes. In case that one of the at-
tributes is expressed in monetary terms, these trade-offs can
be determined as “part-worth” or “implicit price” of changes
in attribute levels (Bennett and Adamowicz 2001). Note that
these estimates represent the willingness to pay for an in-
crease or decrease of an attribute depending on the sign and
under the assumption that all other things remain equal (Al-
berini et al., 2006). The rationale of this statement becomes
clear, when looking at the derivative of the utility function
with respect, e.g. to “damage avoidance” (compare Eqs. 13–
15):

dU =
∂U

∂DA
· dDA +

∂U

∂CO
· dCO= β1 · dDA

+β4 · dCO
!
= 0 (13)

−
β1

β4
=

dCO

dDA
(14)

WTP= dCO= −
β1

β4
· DA . (15)

Note that in this case WTP for damage avoidance is deter-
mined irrespective of the type of protection measure. Conse-
quently, it can also be applied to a scenario, where protection
is naturally provided by forests instead of technical solutions
(Olschewski et al., 2012). In addition, WTP for specific pro-
tection measures can be estimated based on the respective
coefficients for the categorical attribute “type”.

www.nat-hazards-earth-syst-sci.net/13/913/2013/ Nat. Hazards Earth Syst. Sci., 13, 913–922, 2013
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3 Results

3.1 Unlabelled experiment

The left part of Table 2 shows the results of the unlabelled
model specification based on 129 completed questionnaires,
i.e. 1290 observations. Most of the estimated generic coef-
ficients (β1 − β4) have the expected sign. Costs have a neg-
ative coefficient, because payments reduce the households’
budget, thereby decreasing utility. Damage avoidance has a
positive sign, because protection from damages increases uti-
lity, whereas delaying starting time has negative impact, be-
cause longer waiting time without protection reduces utility.
Interestingly, duration (though not significant) has a negative
sign, denoting reduced preferences for longer-lasting protec-
tion measures. Finally, the estimated “type” coefficients have
a positive sign indicating that bridges and grills are preferred
compared to “stems”, while nets are not significantly differ-
ent from this baseline.

To achieve additional information and adequately inter-
pret these findings, Krupnick and Adamowicz (2006) high-
light the relevance and support of briefing and debriefing
survey questions, e.g. for identifying strategies individuals
use to simplify choice decisions. Here, this aspect is of spe-
cial interest, because a majority of about 75 % of the re-
spondents declared that aesthetical aspects played an impor-
tant role when deciding which option to choose, while only
about 10 % said that the particular type of protection mea-
sure was not important when comparing the different options
in the choice sets (Olschewski et al., 2012). Therefore, the
following analysis is focussed on the attribute “type” by re-
estimating the model based on a labelled specification.

3.2 Labelled experiment

The results provided by the supporting questions raised the
following problem: What, if the respondents have perceived
the originally unlabelled experiment as a labelled one by tak-
ing the attribute “type” as an overall label for the respective
options in each choice set?

In the middle part of Table 2, the results of the adapted
multi-nomial logit model are shown, which now includes al-
ternative specific constants for the respective types of mea-
sures (compare Eqs. 6–9). In addition to the unlabelled ex-
periment, the new specification allows for a complementary
and differentiated analysis. The estimated ASC coefficients
support the findings of the unlabelled model, as far as the sig-
nificant positive preference for wooden grills is concerned.
However, steel bridges are no longer significant compared
to stems, while the coefficient for nets is now significantly
different from zero. In comparison to the unlabelled model,
all other coefficients, while slightly changing their magni-
tude, remain significant (except duration) and maintain their
respective sign.

Given these results the question arises, which model is su-
perior in fitting the data. Here, log-likelihood (LL) estima-
tions provide some insight: the final LL value of the labelled
experiment is smaller indicating that the unlabelled version
seems to better represent the data. To test whether this result
is a significant improvement in fit, the likelihood ratio test
can be applied (Bierlaire, 2003). The statistic to test whether
the null hypothesis holds (H0: the generic attribute specifi-
cation has a better goodness of fit) is given by the following
expression:

−2
(
LL

(
βgeneric

)
− LL (βlabelled)

)
. (16)

It is X2 distributed with LL(βgeneric) being the log-likelihood
for the generic model and LL (βlabelled) for the labelled one.
Inserting the respective figures of Table 3, the calculated
value is−2(−1246+ 1249) = −6.0. The result is negative,
and thus, does not exceed theX2 value (3.84) at a 95 % level
of confidence (compare Bierlaire, 2008). Consequently, the
labelled specification of the multi-nomial logit model does
not lead to a significant improvement in fit.

3.3 Nested-logit model

One crucial assumption for the application of a multi-nomial
logit model is that the random variable follows an identical
and independent distribution (iid). This assumption is not ful-
filled in case that unobserved similarities between options ex-
ist. As explained above such similarities might be based on
time-related or aesthetical characteristics of the alternative
protection measures. Therefore, in an additional analysis a
nested-logit approach has been applied with the wooden and
steel options in two separated nests in order to test, whether
this specification is more appropriate.

The results are shown on the right hand side in Table 2.
The nesting parameterµ is significantly different from 1,
indicating that the nest specification is valid. Additionally,
according to the likelihood ratio test data fit has improved
significantly(−2(−1246+ 1244) = 4.0), so that the nested
logit model with wooden and steel alternatives in separated
nests represents the superior model for our case study. The
values and signs of the estimated coefficients are similar to
the labelled multinomial model. Resulting differences can be
explained in the context of the following willingness-to-pay
analysis.

3.4 Willingness-to-pay estimates

One aim of the study was to determine the willingness to pay
for avalanche protection services. Therefore, the monetary
attribute “costs” has been included in the choice set design,
which permits WTP calculations for protection measures but
also for the other attributes by building the ratio of the re-
spective coefficients (compare Eq. 15). In Table 3 results are
shown for the attributes “damage avoidance”, “project du-
ration” and “starting time” and the different “types”. The

Nat. Hazards Earth Syst. Sci., 13, 913–922, 2013 www.nat-hazards-earth-syst-sci.net/13/913/2013/
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Table 2.Test statistics for unlabelled and labelled model specifications. MNL = Multinomial Logit; NL = Nested Logit.

Unlabelled Labelled

MNL MNL NL

Value Std err t test p value Value Std err t test p value Value Std err t test p value

ASC Bridges 0.2820 0.3310 0.85 0.39 0.0760 0.3190 0.24 0.81
ASC Grills 0.8940 0.1220 7.35 0.00 0.7080 0.1210 5.86 0.00
ASC Nets 0.9040 0.3320 2.73 0.01 0.6970 0.3190 2.18 0.03
ASC Stems fixed fixed
Damage avoidance (β1) 0.0110 0.0044 2.48 0.01 0.0112 0.0044 2.54 0.01 0.0093 0.0040 2.35 0.02
Duration (β2) –0.0049 0.0045 –1.10 0.27 –0.0058 0.0046 –1.25 0.21 –0.0057 0.0044 –1.30 0.19
Starting time (β3) –0.1730 0.0186 –9.31 0.00 –0.1710 0.0186 –9.18 0.00 –0.1500 0.0187 –7.98 0.00
Costs (β4) –0.0024 0.0006 –4.33 0.00 –0.0025 0.0006 –4.43 0.00 –0.0023 0.0005 –4.39 0.00
Type (β5) – Bridges 0.8510 0.3260 2.61 0.01

– Grills 0.9050 0.1210 7.47 0.00
– Nets 0.2320 0.3250 0.71 0.48
– Stems fixed

Nesting (µ) 1.5200 0.2300 2.19 0.00
Observations 1290 1290 1290
LL Init –1417 –1417 –1417
LL Final –1246 –1249 –1244

Table 3.Willingness to pay for a change in attribute levels and types. MNL = Multinomial logit; NL = Nested logit; n.a. = not available.

Attribute Ratio Model specification Units (in USD)

Unlabelled Labelled

MNL MNL NL

Damage avoidance −β1/β4 4.51 4.46 3.96 per % damage avoidance
Duration −β2/β4 –2.02 –2.29 –2.44 per year duration increase
Starting time −β3/β4 –70.90 –68.13 –64.10 per year starting time delay
Type – Bridges −β5(B)/β4 349 per protection type

– Grills −β5(G)/β4 371 per protection type
– Nets −β5(N)/β4 95 per protection type
– Stems −β5(S)/β4 n.a. per protection type

findings demonstrate that WTP estimates substantially de-
pend on the model specification. Concerning the degree of
damages avoided, the highest WTP of USD 4.51 (% of da-
mage reduction) results from the generic MNL model, while
the labelled multinomial and nested approaches lead to a
WTP that is by one to 10 % lower, respectively. Note that,
based on this calculation, WTP for a 100 % damage avoid-
ance would add up to about USD 400–450 per household.

The coefficient of the attribute “starting time” is negative,
which means that early protection is preferred and reducing
waiting time until protection measures are established has a
positive impact on utility. WTP for such a reduction is again
highest (about USD 71 per year) with the generic and low-
est (USD 64 per year) with the nested approach, denoting
a difference of about 10 %. A remarkable difference is related
to “project duration”: while WTP is negative for all specifi-
cations, both labelled models generate values that are about
10 to 20 % higher compared to the generic model. However,
in none of the models has the respective coefficients passed
the t test, indicating that they are not significantly different

from zero. Concerning the categorical attribute “type”, WTP
for wooden grills is highest, followed by steel bridges and
steel nets (though not significant).

4 Discussion and conclusions

Advantages and disadvantages of labelling in CE are sub-
ject of an on-going discussion in environmental CE litera-
ture and beyond (Blamey et al., 2001; de Bekker-Grob et al.,
2010; Doherty et al., 2011; Itaoka et al., 2006; Jacobsen et al.,
2008). This study aims at determining the impact of labelling
on WTP estimates related to natural hazard protection. The
presented results raise several questions, which are discussed
in the context of the current discourse.

4.1 Scope effects

Czajkowski and Hanley (2009) emphasise the possible im-
pact of labels on the scope effect in choice experiments, es-
pecially when related to biodiversity conservation. In this re-
spect, Jacobsen et al. (2008) warn that respondents might
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confound different protection measures, e.g. habitat and bio-
diversity protection. Furthermore, Czajkowski and Hanley
(2009) argue that willingness to pay might not only de-
pend on the physical characteristics of a good but also on
the alternative-specific label under which the good is pre-
sented, and they state that labels “may be an implicit but
un-identified component of WTP” (Czajkowski and Han-
ley, 2009). In case that this implicit value is relatively high,
the sensitivity of welfare estimates towards variations in the
scope of environmental changes might be reduced.

The present study aims at valuing attributes of avalanche
protection measures. In order to avoid scope effects a well-
specified scenario has been developed, where it is assumed
that an existing and delimited protection forest had partly
been destroyed by a wind throw. Additionally, relevant at-
tributes have been identified that are of crucial importance
for restoring the protection function. As a result, only 5 %
of the households found the questionnaire “incomprehensi-
ble” or “partially incomprehensible”, and 2 % assessed the
selected scenarios as “unrealistic” (Olschewski et al., 2012).
Therefore, it can be concluded that, in the present survey,
avalanche protection has been presented as a locally and tem-
porally well specified good, and consequently, insensitivity
to scope was not likely to occur.

4.2 Cognitive processing

Hensher et al. (2005) point out that the decision to use la-
bels or not should be made in the specific research context.
However, they emphasise that unlabelled experiments using
generic option titles, such as A, B and C, have several ad-
vantages. On the one hand they do not call for an identifica-
tion and specification of each single alternative. On the other
hand unlabelled experiments are supposed to avoid the pro-
blem that a label might just act like an additional attribute of
a certain option. This can have an impact on the respondents’
choice, when the label and the other attributes are perceived
as interdependent. In this case the restrictive assumption of
the basic multinomial logit model concerning the random
component of the utility function is no longer met, which in
consequence requires a change in the underlying behavioural
model (Train, 2003).

A possible advantage of labelling could be seen in the de-
sign of more realistic choice sets, taking into account that re-
spondents usually do not decide among generic alternatives
when making consumer decisions (Hensher et al., 2005). In
this context, labelled experiments are advantageous for esti-
mating alternative-specific parameters. Labels might enable
respondents to better embed their choices in the relevant pol-
icy context, as for example decisions on alternative avalanche
protection measures in the present study.

This argument is related to evidence that respondents
might have different cognitive processing strategies for given
alternatives (Doherty et al., 2011), and has given rise to con-
duct the in-sample comparison with varying model specifi-

cations. However, a caveat of this analysis might be seen in
the switch from the labelled to unlabelled version only after
the survey has been conducted. Alternatively, one might have
thought of splitting the sample right from the start, where the
labelled version of the choice experiment is presented to one
group of respondents while the other has to choose among
generic options. However, in this specific case the overall
number of households was relatively small, which impeded
the splitting of sample. For the same reason, determining het-
erogeneous preferences among households (Swait, 2006) or
analysing possible impact of applied visualisation techniques
on WTP (Olschewski et al., 2012) was omitted.

4.3 Attribute attention

Blamey et al. (2000) argue that labelling might reduce the
attention that respondents pay to the different attributes pre-
sented. They observed that willingness to pay for attributes
was lower in the labelled specification than in the generic
version. The findings of the above presented in-sample com-
parison correspond to their results: when perceived as a la-
belled experiment, WTP is lower for both (i) the reduction
of a starting time delay and (ii) the increase of avoided dam-
ages, while the (negative) WTP for longer project duration
is higher in the labelled case but not significant in any of
the model specifications. Concerning the WTP for different
types of protection measures a comparison between labelled
and unlabelled settings is not possible, given that “type” has
been omitted as categorical attribute in the labelled specifi-
cation, and served as a label instead.

4.4 Informational content

The results of the present study shed some light on a fur-
ther aspect: the improved utilisation of information and data
output, which would otherwise have been neglected. La-
belling can contribute to a comprehensive interpretation of
results, and the alternative specific constants permit a com-
plementary comparison of different protection measures. The
presented stepwise approach has the advantage to gradually
check data fit, thereby didactically demonstrating an opera-
tional way of dealing with different model specifications. By
testing these specifications and taking into account the in-
formation gathered through supporting survey questions, it
is possible to identify the model with an improved goodness
of fit and the most comprehensive content of information.
This procedure can easily be adapted and applied to the val-
uation of protection measures against other natural hazards,
such as flooding or rock fall. Advanced readers interested in
testing techniques that go beyond the presented approaches
are referred to Kanninen (2006), Louviere et al. (2000), and
Train (2003).

Nat. Hazards Earth Syst. Sci., 13, 913–922, 2013 www.nat-hazards-earth-syst-sci.net/13/913/2013/



R. Olschewski: How to value protection from natural hazards 921

4.5 Practical relevance

In mountainous regions, protection services of forests are
crucial to prevent the local population from natural hazards.
In this study, people’s preferences for protection in general,
as well as for specific protection measures have been deter-
mined using a choice experiment. While the unlabelled spec-
ification indicates the highest WTP for grills and bridges, the
labelled experiment comes to the conclusion that grills and
nets are preferred. These partly contradicting findings call
for a cautious interpretation of the results and highlight the
importance of an adequate study design and model specifica-
tion in advance. Further, it is recommended to refrain from
rash generalisation and inadequate regional or national up-
scaling based on locally gathered data. As a moderate general
conclusion in the present case, it can be stated that wooden
grills are the preferred alternative, whereas wooden stems are
least desired no matter which specification is chosen.

The WTP for protection against avalanches in general adds
up to USD 400–450 per household (compare Sect. 3.4). The
estimated lump-sum payments can be compared with the dis-
counted costs of (i) maintaining the forest and its protec-
tive function by silvicultural measures of about USD 20 per
household or (ii) establishing alternative technical measures
of about USD 60 for stems, USD 200 for grills, and USD 600
for steel solutions (Olschewski et al., 2012). The compari-
son shows that WTP exceeds the costs of silvicultural mea-
sures and wooden grills, while the costs of steel bridges and
nets would be covered only partly. This finding holds for all
model specifications and indicates that the derived estimates
are relatively robust no matter which model is applied.

Further, wooden grills have been identified as those techni-
cal measures preferred by the population in cases where the
protection forest was destroyed. In contrast wooden stems
are neglected in spite of their attractiveness related to aes-
thetical aspects (compare Sect. 2.3). Interestingly, these find-
ings are in line with expert opinion about appropriate pro-
tection strategies, and demonstrate the population’s aware-
ness of and acquaintance with local natural hazards. The re-
sults contribute to a comprehensive assessment of protection
measures and help to identify efficient solutions based on the
judgement of the people potentially endangered by natural
hazards.
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