£ Fondazione
BE e
»= | Enrico Mattei

Modeling ‘No-choice’ Responses in

Attribute Based Valuation Surveys
Arianne T. de Blaeij, Paulo A.L.D. Nunes
and Jeroen C.J.M. van den Bergh

NOTA DI LAVORO 64.2005

MAY 2005

SIEV - Sustainability Indicators and Environmental
Valuation

Arianne T. de Blaeij, Faculty of Geosciences, Utrecht University
Paulo A.L.D. Nunes, Faculty of Economics and Business Administration, Free University
Jeroen C.J.M. van den Bergh, Faculty of Economics and Business Administration, & Institute for
Environmental Studies, Free University

This paper can be downloaded without charge at:

The Fondazione Eni Enrico Mattei Note di Lavoro Series Index:
http://www.feem.it/Feem/Pub/Publications/\WPapers/default.htm

Social Science Research Network Electronic Paper Collection:
http://ssrn.com/abstract=722361

The opinions expressed in this paper do not necessarily reflect the position of
Fondazione Eni Enrico Mattei
Corso Magenta, 63, 20123 Milano (1), web site: www.feem.it, e-mail: working.papers@feem.it



Modeling “‘No-choice’ Responses in Attribute Based Valuation Surveys

Summary

We examine the impact of providing a ‘no-choice’ option in an attribute based valuation
experiment. The aim of the experiment was to assess monetary values of cockle fishery
management practices in the Dutch Wadden Sea for different stakeholder groups,
namely Dutch citizens, local residents, and tourists. The current policy debate about the
management of the Wadden Sea stresses the fact that individual preferences with
respect to cockle-fishery differ. The aim of this paper is to analyze the individual
preferences in an objective way. Special attention is given to the influence of including
a ‘no-choice option’, which is analyzed using a nested logit model. We test whether the
full set of policy options can be considered as close substitutes. The estimation results
show that the influence of including the no choice option differs among the stakeholders
considered.
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1. Introduction
Attribute based valuation studies are increasingBing used in non-market
valuation, and in environmental valuation in par&e. An important methodological
issue is whether or not a no-choice option showddadded in attribute based
valuation experiment (Banzhaf et al., 2001). An amtant motivation in favor of this
option is that in this way a respondent is not 9eiarced to make a particular
valuation choice. The reason for this can be eitha&tr the respondent has no interest
in any of the alternative options or that she different between them. There are
few empirical applications in the field of enviroental valuation that have modeled
and estimated the ‘no-choice’ option in the contektan attribute-based choice
experiment. One of the first attempts to deal whils issue empirically concerned an
application to health economics (Ryan and Skat0a4p

The main focus of this paper is methodological. #a to systematically
examine the structure of preferences of differeakeholder groups regarding the
‘no-choice’ option. This has the advantage thatompmarison of preferences is
possible among stakeholders within a single vabmatontext, which allows for a
more robust testing of the effect of include a timice’ option. The application
context is one where respondents are confronteti waiternative management
practices regarding the cockle fishery activitiestihe Dutch Wadden Sea. This
concerns a problem that most Dutch citizens will veey familiar with, which
contributes to the relevance and reliability of taduation exercise. The ‘no-choice’
option will be modeled simultaneously with the fisfh management options in a
stated choice experiment. A nested logit model il used for this purpose. The
stakeholder groups include (i) Dutch citizens, i@i3al residents, and (jii) tourists.

Separate nested logit models will be estimated efach stakeholder group. In



addition, we compare the predictions of each staklen model and find that the

parameters of these models differ significantlyoasrthe stakeholders. This gives a
signal that there is heterogeneity in the structfr@references, in this case with
respect to alternative fish management practices.

The reminder of the paper is organized as folloB8ection 2 describes the
current situation concerning the management oiMaelden Sea. Section 3 presents
the survey instrument, and identifies the altes@atnanagement scenarios in the
survey. Section 4 sets the theoretical frameworkaflyzing the no-choice option
exploring the use of the three different modeldrigure 1. These will in turn be
applied to the data provided by Wadden Sea valuadiercise. Section 5 presents

the empirical results. Section 6 concludes.

2. Application context

Shell-fishery causes important negative impact oeral marine environmental
quality. The environmental impact of cockle-fisheay important economic activity
in the Dutch Wadden Sea, has been subject to mulslicpand scientific concern.
According to environmental organizations, the psscef mechanical shell fishing
altered the sediment structure of seabeds in aevearsible way (De

Waddenverenigirlg Stichting Odus, 200%). An additional negative impact of
cockle fishery is withdrawing a great amount of ldes from the food web in the
Wadden Sea. In particular, cockles constitute goomant element of the diet of the
bird population in the Wadden Sea (EVAII., 2008)order to minimize the negative
environmental impact of cockle fishery, the currigshiery is regulated by the central
government. The overall objective is to define pedood requirements, on the

advice of biological experts, for bird populatioggending the winter-time in the



Wadden Sea. These requirements can be translatedanvest standards for cockle
fishery. The current cockle-fishery policies inveliwo main restrictions for
fishermen: 1) in some areas it is not allowed $b;fand 2) a quota is set on total fish
catch by the sector to reserve food for birds. €heenditions do not imply,
however, that the relationship between cockle figlad environmental quality in
the Wadden Sea is fully understood. The currentipdebate about cockle fishery
management plans in the Wadden Sea makes very ttlaathe opinions as to
whether current cockle fishery is ecologically sirsable differ considerably. This
makes the incorporation and comparison of stakemslth a valuation exercise the

more interesting.

3. The survey instrument

To assess individual preferences with respect terretive cockles fishery
management practices, and to identify which poli@asures are the most preferred
across the different stakeholders, we make us@efttribute based stated choice
method (Louviere et al., 2000). The stated choiB8€)(valuation method asks
respondents to make a choice between alternativdsgyalefined in terms of their
attributes. In the present experiment, goods aserteed in terms of cockle fishery
management plans. Each management plan in turmasacterized by a set of
attributes or characteristics. The identificatioh tbe range of attributes to be
considered in the valuation exercise, as well teompanying attribute levels, were
set in deliberation with natural scientists. Thgeeups of policy measures emerged
as relevant in the design of fishery managemenboptfor the cockle fishery in the
Wadden Sea: larea policy measures: this refers to any change theaserfrea

where fishing is allowed; 2)uota policy measures: this refers to any reduction @& th



amount of cockles the fishery sector is allowedfigh; and 3)rotation policy
measures: this refers to any policy that involaation of the areas where fishing is
(not) allowed. A fourth attribute variable indicatéhe changes in the number of
birds, which are interpreted as a proxy for mareedsystem quality. A fifth,
monetary attribute variable refers to a one timmgesum amount that would be
introduced as an implementation of a natiowédden Sea tax, which would be
linked to the management scenario described isuineey. This gives a total of five
distinct variables for our stated choice valuateercise, which are summarized in

Table 1.

< Insert Table 1>

The combination of all stated choice attributesd aaspective attribute levels,
allowed us to create a full factorial design. Th#come of such a procedure results
in a very large choice set. We resized this by ielting (1) the dominant
alternatives and (2) all policy combinations theateal to be internally inconsistent.
Furthermore, we only constructed choice questiomsisting of the current situation
(status quo), an alternative scenario and the wgeehoption. This resulted in 168
different choice sets. Presenting each respondéifit ¥68 choice questions is
definitely not feasible. We choose to present aight different choice questions to
each respondent. The 168 sets are then divided2iveersions of eight questions,
which were distributed randomly among responddrfitpure 1 gives an illustration

of our stated choice valuation questions.

<Insert Figure 1>



We propose introduce an innovative aspect of thebate based stated
choice methodology by taking into account differetegkeholder groups, including
(i) Dutch citizens, (ii) local residents, and (itjurists. Table 2 summarizes some

characteristics of the respondents within eachestalkler group.

<|nsert Table 2>

4. Econometric analysis

In a stated choice exercise involving two altenegiand a no-choice option, the
correct method of analyzing depends on the crasstieities between the three
different choice options. In the Wadden Sea vatumaéxperiment, we consider two
survey described alternatives, which corresportditofishery management policies:
the current fishery management practice (optiora#d the alternative management
scenario (option B). Following the line of reasanpimf Ryan and Skatun (2004), we
can identify three possible model formulations ttegbture response behavior in the

current survey design setting.

<Insert Figure 2>

One model formulation regards the no-choice opéisran additional option
in the choice set. This implies that the researcharterpreting all the three options
as close substitutes. If this is the case, theecbrestimation method is the
multinomial logit model (MNL) (see Figure 2). Indlpresent valuation exercise, this
implies that while answering the valuation questioespondents make a joint

decision of whether and which fish management machould be introduced in the



Wadden Sea. In other words, according to this mamtehulation, each respondent
considers the choice of one out of three options,BAand no-choice option,
simultaneously. For this reason an increase irpthbability of choosing option B,
l.e. the adoption of the alternative managemennhate results in an equal
proportional decrease in the probability of chogsoption A and no-choice option.

A second model formulation regards the two managgnalternatives as
closer substitutes with each other than each dfetladternatives and the no-choice
option. Nevertheless, the no-choice option is stkn as a substitute for option A
and option B. This implies that any increase in phebability of choosing A, for
example, will result in a larger decrease in tha&bpbility of choosing B than in the
probability of selecting the no-choice option. Thigstitution pattern is reflected in
the nested logit model (NLM) (see Figure 2).

A third model formulation regards choosing the ammice option as
completely independent from choosing between theaga@ment alternatives. In this
case only the management alternatives are condi@dsrsubstitutes. In other words,
the probability of choosing the current situatiornll vaffect the probability of
choosing the alternative management scenario, tuthe probability of choosing
the no-choice option. If this is the case, thisstitition pattern can be modeled as
two separate binary logit models (SBL) (see Fid)ceTlhe first logit model analyses
the decision whether or not to choose a managesmariario. The second logit
model analyses, for the respondents who decidetiake a choice, the decision
regarding the fishery management scenario.

For the decision regarding which fishery managdrseenario to choose, the

deterministic part of the utility function can bestribed as follows:



Vi,p\y :ﬂAp (1)

wherei denotes the individual respondeptrepresents the management program
chosen for the Wadden Sea given the respondentsecho participate in the
valuation questiony. The vectorA, describes the attributes of the Wadden Sea
management programs as describes in the survaynmsit. Finally, represents
the parameters of the model to be estimated.

The deterministic component of the decision regaydvhether to participate
(or not) in the stated choice valuation exercise loa formulated in terms of both
individual characteristics, and the expected wtildf the chosen management
program for the Wadden Sea. Formally, the expeatiéitly for each individual is

defined as follows:

In Zev‘*"‘y (2)
The overall individual pay-off can then be modeded

V,, =, +6E(In Zevi’”‘y) 3

Here X; represents the characteristics of the individuad & is a vector of the

parameters to be estimated. The paramétés referred in the literature as the
Inclusive Value (IV) parameter. It denotes the @egof substitution between
alternatives, and ranges between 0 and 1 (see &®ugt al., 2000). This model is a
generalized model that captures all three spenificlels as indicated in Figure 1.

The level ofg indicates which model is the most appropriatetierdata.
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As can be seen from Equation 3, in the scenarioravheequals 1, the
decision of whether or not to participate in théuaion question is explained not
only by the characteristics of the individual, baiso by the expected utility
associated with a choice of a given managemensdanthe Wadden Sea. In this
scenario, the MNL model delivers the most suitailedel specification. On the
contrary, whenf equals 0, the expected utility of making a cho&eong the
management plans does not influence the decisigardeng whether or not to
answer the valuation question. In this situatioBl. $ the most appropriate model.
Finally, when 0 <6 < 1, the decision of whether or not to answer ‘hkiation
question is influenced by the expected utility assed with a choice of a given
management plan. In this situation, the NLM is whest appropriate. The empirical
validity of these model formulations will be testagainst the data that we obtained

from the Wadden Sea valuation exercise. Thesewitliscussed in the next section.

5. Data set

The sample of the Dutch population consists of 1Esondents. The data was
retrieved between 12 and 17 March 2004 via an reterquestionnaire. The

respondents were members of a survey panel (n=@ptbat is representative of the
Dutch population for a range of socio-economic ahtaristics, including age,

income and residence. The sample size was setOét rESpondents. To reach this
size 2256 members of the panel were contacted. @568 (69%) respondents had
answered the questionnaire, admission to the ietebased questionnaire was
closed. All the respondents faced the nine stdteite valuation questions. Among
this stakeholder group, 21% of the respondents bhwsen the no-choice option at

least once. The remaining 79% of the respondents haver chosen the no-choice
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option. 13% of the respondents chose only on osason for the no-choice option.
Finally, none of the respondents systematicallysehibe no-choice option. This can
be interpreted as an indication of good designexadution of the survey.

In addition, 420 local residents of the Dutch WewldSea area were
personally interviewed in October 2003 on the idt&aof Ameland, Terschelling and
Schiermonnikoog as well as along the Dutch coastihFriesland, Groningen and
North-Holland. In total 857 residents were contdcte obtain this sample, which
implies a response rate of 49 percent. Among ttakefolder group, 88% of the
respondents have chosen the no-choice option st ¢eee. Finally, tourists were
personally interviewed during the summer of 2003l Wadden Islands of Texel
and Vlieland, as well on the ferries that departiwoen Den Helder to Texel. The
sample consists of 336 respondents. Due to thethat not all interviewers
registered the number of contacted persons, we alokmow the response rate.
Among this stakeholder group, 88% of the resporsdlbave chosen the no-choice
option at least once.

A preliminary conclusion based on these descripstatistics is that the
introduction of the no-choice option in the questiaire is relevant. In fact, the no-
choice response rate ranges from 12 to 21 perdepegnding on the stakeholder
group under consideration. If the survey design ldvawt have provided room for
the no-choice option, individuals would have bepnshed’ to give a response,
which would not reflect their own preferences, t#sg in biased data. Furthermore,
ignoring the nested structure of consumer behawiould increase the risk of

estimating an incorrect model specification (Loueiet al., 2000).
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6. Empirical results

In order to formally test the empirical significanof the no-choice option, we fit a
nested logit model specification for each of theksholder groups under
consideration. The results are shown in TableA& far as the Dutch population is
concerned, the estimation results show that thectstre of preferences are well
described by a nested (logit) model. This is refldcby the value of the IV
parameter being statistically significant at onecpet. We found a comparable
preference pattern for the tourists. This meansttierespondents belonging to the
Dutch residents and the tourists stakeholder graigsiot regard the no-choice
option and the proposed management scenarios s slibstitutes. We can interpret
this result as signaling that any increase in tmebgbility of choosing the
“Management scenario” will result in a larger dese in the probability of choosing
“Current situation” (status quo) than in the probgbof selecting the no-choice
option.

The estimation results for the local residents shbat the underlying
mapping of preferences is well described by the searate binary (logit) models —
see that the value of the IV coefficient is statadty significant at ten percent.
Unlike before, this means that local residents labkthe two options, “Current
situation” (status quo) and “Management scenams’ substitutes, acknowledging
that a ‘no-choice’ decision is not competing witiemn. In other words, for this
stakeholder group, the model that best describesd#tta is characterized by two
independent, separate steps: one capturing theialedo participate (or not) in the
valuation exercise, and the other the decisionrdégg management option for the
Wadden Sea. One possible way to interpret thesdtsas that none of the described

management programs for the Wadden Sea, includiegctrrent management
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situation and the alternative management scenasicacceptable for the local
residents. One could think, for example, that aegmextreme alternative — such as the
possibility to ban all kinds of cockle-fishing acties the Wadden Sea — would be
preferred. This is, however, rather unlikely sitkes fishery management scenario
has been included in the stated choice valuati@ncese. But then again, this stated
choice question has been proposed as the lasttiealwpestion in the survey. If the
respondent has decided to always chose the noelopiton, independently of the
attribute levels in the stated choice questionnthve can interpret this answering
behavior as signaling a strong emotional attitudeenely as a valuation refusal or

protest.

<Insert Table 3>

Finally, we can combine the value of the NLM coaéfint estimates and
compute marginal prices for the range of attributeder consideration, as shown in
Table 4. According to estimation results, any poheeasure that is characterized by
proposing the ban of cockle-fishing activity is @dated with a welfare loss for all
stakeholders groups. Second, all stakeholders ialsor a welfare loss if policy
makers decide to expand current cockle-fishingvegtito the whole area of the
Wadden Sea. Third, reduction of the harvest to diatfie current quota is welcomed
by all except the local residents. The latter witur a welfare loss of about fifty
euro cents with the change to harvesting half efdtbrrent quota. This result may
signal the fact that a part of ‘local resident’pesdents work, or have members of
the family that work, in the cockle-fishing sectord for this reason the reduction in

capture would be interpreted in a reduction ofrthgailable income.
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Equally interesting are the estimation results @ssed with the different
levels of the bird population. As one would expettthe adoption of a policy
proposal puts forward the reduction of the curtenel of birds, then this will imply
a significant welfare loss, ranging from 148 Eunctlie tourists, to 95 Euro to the
Dutch citizens, and to 58 Euro to local residefitse difference between valuation
by tourists and Dutch citizens in general can berpreted as an outcome of the use
value component regarding the protection of thel fmopulation, such as bird
watching, which only accrues to the visitors of #rea. The smallest magnitude of
welfare loss is associated with the local residesame of whom work in the fishing
industry or have family members who do so. For teigson, the respondents can
interpret a reduction in the bird population asramease in the harvest productivity
of the sector and therefore a guarantee of employrfoe themselves or family
members.

Finally, estimation results show that the differstakeholders show different
preferences with respect to alternative policiestcBb citizens are willing to pay for
any policy option that brings along with it moreds in the Wadden Sea. However,
this WTP magnitude is about the same for any gblaéicy option that brings along
with it many more birds in the Wadden Sea. In otkems, increasing the number of
birds with different amounts gives the same, caristgelfare gain. One can interpret
this result as that it is sufficient to guarantee survival of the species in their local
habitat, which is associated with a certain minimagrease. As a result then, any
additional increase in the bird population will rfatther increase welfare. On the
contrary, tourists show continuously increasing farel gains with continuously

increasing number of birds.
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7. Conclusions

The inclusion of a no-choice option in an experimsnnecessary to retrieve the
preferences of the respondents. Otherwise, resptsdee forced to give an answer,
even when they do not have a clear preference eldrer the aim of this paper was
to select an empirical model that best fits theadatcluding the no-choice option.
This approach reveals to be essential in ordereiol yinbiased WTP estimates. We
analyzed three different stakeholder groups, narelich citizens, local residents
and tourists. All three sub-samples contain respotsdthat select the no-choice
option. This implies that forcing them to make aick would have resulted in
biased data. The nested logit model allows to deter which particular model
specification best describes the data in our aptin. The results show that the
relevance of the no-choice option is determinedhigysocioeconomic characteristics
of the different stakeholder groups. For the lgesaidents, the decision to select the
no-choice option is completely independent fromritenagement plans whereas for
the Dutch citizens and the tourists the probabildyselect the no-choice option
depends on the attribute levels of the managemiantspFinally, WTP valuation

results confirm this two-tier type of preferences.
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Table 1: Attributes and their levels as used in the survey

Attribute Levels

Area
Policy measure that refers to the surface are@he totality of the Wadden Sea
where fishing on cockles in the Wadden Sea -i<urrent level
allowed. - Half of the current level
- Nowhere (banning the fishing activity)

Quota
X - Current level
Policy measure that refers to the total harvest -Ofower level

cockles that is permitted by law.

Rotation
Policy measure that requires rotation among areds Jiaii

C - Rotation
where fishing is allowed. - No rotation (current situation)
Environmental quality of the marine ecosystem

Number of birds in the Wadden Sea. - Lower level

- Current level
- More than in current situation
- Much more than in current situation.

Financial cost per household

A one-time lump-sum interpreted as a national Nine different monetary amounts between 0
Wadden Sea tax.

and 250 Euro
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Table 2: Information about the three stakeholder groups

Tourists Local residents Dutch citizens

Sample size 332 420 1558
Income

Low (<1500 euro) 14 % 25 % 28 %

Middle 39 % 46 % 54 %

High (>3000 euro) 33% 12 % 18 %
Consume fish 90 % 85 % 90 %
Consume cockles 4% 6 % 11 %
Know fisherman 13 % 51 % 11 %
Member of environmental association 56 % 45 % 34 %
Average age (in years) 42.7 43.4 40.2
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Table 3: Nested Logit Model estimation results*

Variable Dutch citizens Local residents Tourists

Whether answer (or not) to the valuation question

Constant -1.86 -1.39" -2.99"
(-13.49) (-2.55) (-10.91)
Income -0.88" -0.14"
(-4.72) (-3.02)
Never visit the Wadden Sea 0.27
(3.74)
Member of environmental 0.26
organization (2.77)
Related to a fisherman -161
(-8.68)

Utility related with the choice of a give management program for the Wadden Sea

Alternative specific constant 0.57 0.72" 0.26°
(8.07) (6.25) (2.05)
Area where it is allowed to fish
Banning -0.22" -0.36" -0.44"
(-6.91) (-5.54) (-6.68)
Half the current area 0.20" 0.15" 0.20"
(6.45) (2.52) (3.14)
Whole area -0.347 -0.32" -0.28"
(-7.33) (-4.08) (-3.31)
Quota
Half the current quota 0.01 -0.05 0.05
(0.52) (-1.28) (1.04)
Rotation of the fishing area
Present 0.11 0.08 0.10
(4.44) (1.95) (2.03)
Level of birds
Less birds -0.95 -0.58" -1.48”
(-8.55) (-2.95) (-6.14)
More birds 0.68" 0.51" 0.80"
(15.09) (6.21) (8.32)
Much more birds 0.70™ 0.35" 0.97"
(14.00) (3.85) (9.03)
Price -0.01” -0.01” -0.01”
(-33.17) (-11.80) (-16.19)
IV parameter 0.25" 0.31 0.41
(2.91) (0.86) (1.80)
Log likelihood -11178 -2880 -2121
No. of observations 14022 3780 3024
Adjustedp? 0.402 0.428 0.485

*****

! Significance is indicated by , ~ and’, referring, respectively, to the 1%, 5% and 10%elewith t-
value between brackets.
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Table4: Marginal price estimation results (in Euro)

Dutch citizens Local residents Tourists

Area where it is allowed to fish

Banning -22 - 36 —-44

Half the current area 20 15 20

Whole area -34 -32 - 28
Quota

Half the current quota 1 -05 5
Rotation of the fishing area

Present 11 8 10
Bird population

Less birds -95 - 58 — 148

More birds 68 51 80

Much more birds 70 35 97

21



Current situation Possible policy

proposal
P —|

Policy measures

Surface area where it is allowed to fish on Current area Half of the current leve
cockles
Allowed number of cockles harvest Current level Lower level

Rotation or fixed areas where it is allowed

to fish on cockles No rotation No rotation
Likely effect:
Change in number of birds Current level More than in current
situation
Costs:
Costs per household 0 euro 50, euro
o A o B

Q No choice

Figure 1: Illustration of a stated choice question



Multinominal logit model Nested logit model Separat binary logit models

|Wadden Sea Management Plan |

| Wadden Sea Management plan |

|Wadden Sea Management Plan |

I - 3 |No choicel | Choice |
[ | No choice | | Choice |

[
| No choice | |Current Situation| | Policy Proposal | ,—|—| -

|Current Situationl | Policy Proposal |

lCurrent Situationl l Policy Proposal I

Figure 2: Alternative models of response behavior

Source: Adapted from Ryan and Skatun, 2004
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End notes

"'We also interviewed local politicians and natweikntists. However, the resulting samples were too
small to make them suitable for inclusion in thelgsis here. We also tried to interview the local
fishermen, but they refused to participate.

I Sourcehttp://www.waddenvereniging.nl

" Sourcehttp://wwwi/wildekokkels.nl

v A more detailed interpretation of the signs anchi§icance of the remaining variables is presented
in de Blaeij et al. (2004).
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