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Abstract

The aim of this paper is to provide an analysistaafrists’ preferences concerning land use
management in Arcachon Bay (France). We focus mpreeisely on oyster framing, an activity
which built a large part of the identity of the ar&Ve refer to the notion of heritage to deal with
the market and non-market dimensions linked to #uBvity in order to tackle sustainable
territorial governance issues — as Integrated @b@sine Management (ICZM) supposes. To do
that, we set out to establish which forms of oyfeming tourists in this coastal area value. The
choice experiment method is applied in order tdyseaindividual preferences. This method has
been used extensively in research on non-markaess¢such as landscape preferences) and
multi-functionality of agriculture but until now banever been applied to oyster farming. By
implementing a latent class logit model, it allowsto bring to light, in the Arcachon Bay area,
the fact that the heterogeneity of tourists is ingoat. Our results also highlight the fact that the
amenity dimension is valued as much as the productimension of this industry, but
differently, depending on the class of tourist camed. These findings have implications for
decision makers of this territory, who are facethvdomplex issues of coastal management and
productive sector survival.

Keywords:

Individual preferences; choice experiment; latdas€ logit model; coastal management; oyster
farming heritage

Résumé

Evaluation des préférences des touristes en matiedaménagement des zones cotiéeres :
regard sur et par l'ostréiculture

Ce papier se propose d’analyser les préférencesodeastes en matiere d’'aménagement de la
zone coétiere dans le Bassin d’Arcachon (France).sdl focalise plus précisément sur
I'ostréiculture, activité économique traditionnetjei faconne en partie I'identité du territoire. En
nous référant a la notion de patrimoine pour trailes dimensions marchandes et non
marchandes associées a cette activité économiques entendons traiter des enjeux de
gouvernance territoriale durable — en cohérence #objectifs de la gestion intégrée des zones
cétieres (GIZC). Pour cela nous nous intéressorgiamensions de I'ostréiculture valorisées par
les touristes. Les préférences individuelles soatygées a I'aide d’'une méthode de choix multi-
attributs €hoice experiement method). Bien qu’ayant fait I'objet d’applications vargeour
aborder diverses problématiques non marchandesnimoént les préférences paysageres) ou
encore les dimensions multifonctionnelles de l'agiture, cette méthode n'a jamais été
appliguée au cas de l'ostréiculture. En implémedntan modéle logit en classe latente, elle
permet pourtant de mettre en évidence I'importagtérogénéité des préférences des touristes du
Bassin d’Arcachon. En effet, selon les classes algistes les dimensions aménitaires ou
purement productives de l'ostréiculture sont digarent valorisées. Ces résultats ne sont pas
sans implications pour les décideurs locaux comé®au probléme complexe de 'aménagement
cétier et de du développement économique local.

Mots clé :

Préférences individuelles, modele de choix muttHaits, modéle logit en classe latente,
patrimoine ostréicole

Codes JEL D12:; Q51 ; Q22



1. Introduction

Coastal zones are areas with huge challenges, pnelesure from various sources. They provide
many goods and services such as food, biodivelsitylscapes, recreational opportunities and
the breaking down of degradable waste. However, pghessures resulting from economic
activities (fishing, tourism, industries) and pagidn growth require the implementation of
management measures. In this regard, the analfydie agents’ preferences is a relevant tool for
supporting public decision making, and its interéstreinforced by issues in terms of
participatory democracy. Many studies have theeefemerged from the community of
economists, in particular with regard to the caf marine protected areas (MPAS), to assess
agents’ preferences in a non-market context (eggeH, Olsson, 2009; Glengt al., 2010;
McVittie, Moran, 2010; Wattage et al., 2011; Bdxetl al., 2012). In view of the intensity of
competition between the different land uses in @aones (Goetz et al., 2007), the analysis of
preferences is also necessary for solving managemelnlems arising from the economic, social
and environmental consequences of the differentaganfigurations.

In accordance with the principles of Integrated €falaZone Management (ICZM), it is important
to consider the possible development of differantlluses in light of the sustainable triptych. In
view of this, decision makers are signalling a niednformation to help them in the elaboration
of land planning policies. Duke (2008) explainstttee analysis produced by economists should
assist decision makers in prioritizing their obipees without dictating a specific policy. In other
words, quantitative approaches engaging individshisuld be considered as complementary
tools to experts’ analyses and working groups, lamdised to arbitrate between different land
planning options (Willis, 2006). As such, WillisQ@6) stresses the relevance of the choice
experiment method (CEM) to determine individualg'efprences with regard to coastal
management and to study the utility and acceptabiif some hypothetical measures.
Considering the particularly question of spatiahfogurations as one of the complex challenges
of ICZM - although it is not the only one —, thenaof the present work is to contribute to the
researches around the land use management.

More specifically, this article examines the cobh$aad use management preferences of land
users in the Arcachon Bay area in France. Thigdeyris faced with a significant increase in the
degradation of environmental quality in the broazhse (i.e. natural environment, living
environment) because of the large population inflldoth permanent and seasonal): the
population growth of the coastal zone exceeds 2% ¢mt since 1990; in summer, the population
increases more than 2.5-fold, or three-fold in sonumicipalities; the annual number of tourists
is estimated at 10 million (Le Berre at., 2010). The “lower” scenario of the Territorial
Coherence Scheme (SCOT), foresees 50,000 addiiiumabitants in the Arcachon Bay area in
203d. With the demographic issue and various polluticelated to the surplus of people, the
problem of physical reception capacities of thigydation influx — permanent or temporary —
arises. It reflects the concerns in terms of lasel planning. It is the more relevant that the other
main land uses of the Arcachon Bay area, thabrest land use, agricultural land use and oyster
farming land use (see figure 1), are also facdea bwn challenges. Questions about sustainable
coastal management are of the utmost importanae pidgsent study contributes meaningfully by
examining the various changes in coastal land ndecaastal management options, with regard
to these four main land uses, by assessing therprefes of tourists’ about these options. In view
of the role of oyster farming in this area and loseaof specific issues of this industry since the
middle of the 2000s’, it seems appropriate to famushe results in relation to this activity.

1“SCOT-PADD Bassin d’Arcachon Val de L’Eyre” reppdanuary 2011, 72 p.



Figure 1

Arcachon bay area
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Main elements of legend:

Various green : forest land use
Red : residential land use
Yellow : agricultural land use

Oyster farming is indeed an emblematic activitydo€achon Bay. It contributes significantly to
the identity of the area and is a promotional arguoiior tourism. It produces a high-end product
symbolizing a certain image, shapes the lands@agkacts as a guardian of the environment. For
all these reasons, oyster farming is viewed agitage of Arcachon Bay and can be analyzed in
terms of multifunctionality. Although the multifutionality issue has been widely discussed in
the framework of agriculture, to justify severabfia policies (i.e. Anderson, 2000; Libby, 2002;
Vatn, 2002; Batie, 2003; Vanzetti, Wymen, 2004)ryvéew studies have dealt with oyster
farming. To our knowledge, no study has specificatbncerned the assessment of individuals’
preferences regarding the multifunctionality of teysfarming. As such, the contribution of this
paper is original. The concept of multifunctionaliassumes the existence of multiple joint
outputs (positive externalities) associated to thitial output of an activity. Following
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Barthélemy and Nieddu (2007) who focus on agricaltwe treat the productive dimensions and
amenities dimensions of oyster farming simultanBouBhis positioning allows us to consider

the existence of a variety of “market output/nondked output” combinations, because of a
variety of production models.

To illustrate our point and before studying towigireferences (section 3, 4 and 5), we provide
in section 2 the three oyster farming productiordels in Arcachon Bay, and the link between
each model and the local heritage. As there arerakt\oysters/heritage” combinations, it seems
crucial to provide adequate insight on touristgfprences regarding these combinations. This
could guide decision makers in their choices of sness to support the industry and its amenities
dimensions in the context of crisis of oyster farghindustry. As noted above, we apply the
stated preference valuation method called choigerxent (CEM) (Adamowicz et al., 1994;
Louviere, et al, 2000; Bennett Blamey, 2001). Atatclass model (LCM) is implemented on the
basis of CEM data, in order to consider the hetmedy of tourists’ preferences regarding the
heritage/landscape dimension and the productiveemsion of oyster farming. This choice
modelling allows us to stress the variety of exggohs about oyster farming, according to the
different segments. It is important to underlyihgttthis first work dealing with oyster farming
doesn’t set a goal of producing necessarily a bestfit analysis. The main objective is to
characterize the tourists’ preferences.

2. Oyster farming and heritage

Oyster farming is an aquaculture practice, comgysitn shell cultivation. It takes place mostly in
coastal water and is heavily reliant on the nataralironment. This economic activity has been
present since the TQ:entury in Arcachon Bay and is one of the argaesific heritages. The link
between oyster farming and Arcachon Bay's heritzge best be seen in the above-mentioned
notion of multifunctionality. Generally speaking,utifunctionality concerns the non trade
benefits of agriculture (Vanzetti, Weymen, 2004)explains why many studies have measured
public preferences or economic value only for tbae-market goods and services of agriculture,
without their connection with market production. eThterature survey on multifunctionality
valuation by Moon and Griffith (2011) highlightsshHowever, at the micro-economic level, the
non-commodity outputs differ according to the praitn model of each producer. Indeed, the
amenity aspect of the activity is strongly impachsgdthe kinds of practices implemented during
the productive process (Bartélemy, Nieddu, 200usT we have to acknowledge the diversity of
production models and variety of “market output/mearket output” combinations, in order to
understanding the complex relationships betweegpeaific industry and its territory in the core
of heritage dimensions.

The first step in identifying the different oyst&arming production models is to study the
industry and especially the local conditions of duction in Arcachon Bay. Currently, the
industry is faced with various factors of disrupti@t both national and local level. At national
level, it was dealt a serious blow when a mortaditgis struck in the spring and summer, first in
2007 and then recurrently thereafteThese massive and devastating mortalities affieet
juveniles (twelve month-old shells) and decimaténeen 20 and 100 per cent of the oyster
population every year Even though a package of measures has been impiedh by the
European Union, the French State, the Regions langroducers themselves, stocks tend to be

2 This type of mortality among th@rassostrea Gigas also occurs in Ireland and New Zealand.

® Depending to the production site, the total praidnc period is between three and four years to hethe
commercialization size.



reduced and production has declined in real te®0st¢ 40 per cent drop between 2009 and
2010). The oyster farmers are deeply concernedtdimu to maintain the production level in
view of this new parameter. At local level, oystarming has been faced since 2009 with a
substantial decrease of catchnieffhis problem, combined with to the mortalitieastseriously
destabilized oyster farming. The oyster farmerghi$ area are moreover confronted with the
interruption risk of selling, which can lead to @nsiderable shortfall Finally, oyster farming is
subject to significant competition with regard t@ass to natural resources, reflected in various
land use conflicts (Cazals, Lemarié, 2010). The aigaphic growth noted above and the large
number of tourists and boat owners cause not @migt pressures and situations of congestion in
the production zones at sea, but also a potentatase in pollution of the environment in which
the production is carried out. In this unsettleateat, the oyster farmers of Arcachon Bay are
seeking solutions and trying to change their pcasti However, the changes involved could
seriously disrupt some of the heritage aspectsefttivity.

The second step of our research consisted in de@nghthe current practices of oyster farmers
through face-to-face interviews (see Rivaud & Csza@012, for more details). From data
analysis, three typical production models have hdentified: (i) traditional oyster farming; (ii)
production-driven oyster farming; and (iii) adagtieyster farming. As these models match the
practices actually implemented, we are in a pasitorealistically describe the impacts of each
model on the non-market benefits. In other wortds possible to characterize the effective link
between production and heritage (Table 1). To pl®a more legible analysis, we consider the
impact of each productive model on the traditianater farming landscape (i.e. the exploitation
of oyster beds on the foreshore). The landscapegarded here as a representative form of the
Arcachon Bay heritage.

The productive models corresponding to various pectidn practices do not imply the same non-
market benefits. Nor do they imply the same progagbotential in terms of both safety of shells
and production volumes. The traditional oyster fagmmodel is associated with a high risk level
on the productive potential: oysters are exposedlltthe disruptions of the environment and
producers do not use hatchery oysters to coungedithp of production. The production-driven

oyster farming model is the one which guaranteesgtieatest productive potential, in so far as
the practices implemented by oyster farmers aree@ita limit the risks associated with certain

stages of production. Lastly, the adaptive oysieming model is mid-way between the two. The
oyster-farmers strive to maintain the productivéeptal, but as traditional practices are still

used, there is a significant risk level.

Considering this first characterization of the libletween oyster farming and heritage, the
objective of this paper could be reworded as fadipif; as we have shown, there are different
combinations between market and non-market outgiutsjmportant to (i) assess the individual
preferences for an “oyster/heritage” mix and (i)dy the choices concerning oyster farming at
the same time as the choices concerning the ottternti@s of the coastal zone. Since the
integrated coastal zone management principle undequr approach of land use planning, we
cannot deal with oyster farming independently thikeo land uses. The choice experiment
method (CEM) implemented to assess the tourisefepences for coastal land use management
in the Arcachon Bay areaf(infra) addresses these two criteria: (i) oyster farméngresented
by articulating the dual dimension between sheldpction and landscape, and (ii) the valuation
of the tourists’ preferences covers the managemgtiins of the main land use of the area, and
not only oyster farming.

* Catchment is the collection of oyster larvae.

® In the Arcachon Bay area, the interruption rislselling echoes the “crisis of the mouse bioas¢Rgussary eél.,
2011).



Table 1. Production models: productive practices ath heritage

Production model Productive practices Shape of landscape inducec
R ,—,—_—,—,—, L e

(i)

Traditional oyster farming

Trade-off in favour of heritage to
keep a traditional production
system as main objective

- Use of natural spat
- No triploid production

- Breeding on trestles on the
foreshore

- Picking of wild oysters

- Development of
diversification (shell
tasting)

Landscape dimension
preserved:

- Exploitation of oyster beds
on the foreshore

(i)
Production-driven oyster
farming

Trade-off in favour of production
to limit the decrease of volume
produced as main objective

- Intensive use of hatchery*
spat

- Intensive triploid productior

- Breeding on trestles on the

foreshore and in deepwate
to improve the growth rate

Landscape dimension
changed:

- Reduced exploitation of
oyster beds on the
foreshore (because of the
stopping of catchment and
breeding in deepwater)

N

r

(iif)

Adaptive oyster farming

Intermediate trade-off to test
different solutions to the current
crisis as main objective

- Use of natural spat and
hatchery spat in small
proportions

- Practice of triploid
production on a small scale

- Breeding on trestles on the
foreshore

- Picking of wild oysters

- Development of
diversification (shell
tasting)

Landscape dimension slight
> changed :
- Limited reduction of the
exploitation of oyster bed
on the foreshore

3. Methodological framework

3.1Choice experiment implementation

* A hatchery is a fish farmin which the production of juvenilesis carried out in a controlled environment.

y

CEM is essentially a procedure designed to genesateey protocols in order to reveal the
factors that influence individual preferences. #swirst developed in the field of transport and
marketing economics (Louviere and Woodworth, 1988fore its adaptation to environmental
valuation (Adamowicz et al., 1994, 1998; Morrisdnak, 1999). Even though it has been used
extensively in the field of environmental economsisce the late 1990s, there are surprisingly
few studies concerning the application of choicpeginents to coastal management and resource
issues (Pendleton et al., 2007). Constructed axamte valuation method, CEM allows public
decision makers to take into account non-markeieslin their decision process. Moreover, the
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multi-attributes dimension of this method allowsenss of the CEM to focus on the
multidimensional aspect of public intervention (bary-Bernard, Rambonilaza, 2012).

Within the context of our specific case study, aédhe CEM consists in presenting several
respondents with different hypothetical scenariwg tire supposed to express different changes
in the coastal land use of our area. Based on Iséerts theory (Lancaster, 1966), the good is
considered to be composed of a set of attributas phovide satisfaction to the consumer.
Respondents have to choose their preferred situagtween the different proposed alternatives.
This experience of choice is repeated several timisnew alternatives each time.

The objective of our valuation is to look at pedplpreferences for different coastal land use
changes and coastal management options. We supaisthe satisfaction of people who come
to visit the Arcachon Bay depends of differentibtites of this area, mainly the different land
uses. People we are concerned with in this sumesjoarists, defined as visitors spending at least
one night on the area. We apply literature reviewd focus groups to the Arcachon Bay study
area to define the attributes that are relevanpeople, while expert consultations serve to
identify the attributes that will be impacted by tholicy (Dachary-Bernard, Lemarié, 2010). We
retain four 3-levels main attributes: agricultueald use, forest land use, residential development,
and oyster farming. In addition, as a monetarytaitte is usually added to the choice design, we
choose an accommodation cost that tourists haymyowhen they stay more than one night.
Different levels are assigned to each of theséatés in order to allow for a variety of scenarios
according to different combinations of attributevdls. These attributes and their levels are
presented in Table 2 below.

Table 2. Choice attributes and their levels

Attributes Level 1 Level 2 Level 3

Large decrease of Slight decrease of Current agricultural
agricultural surface | agricultural surface | surface

Agricultural land use

High level of Medium level of High level of

recreational use and | recreational use and | productive use and
Forest land use ;

low level of medium level of low level of

productive use productive use recreational use

Detached housing
Residential land use | Distance ++ to

Collective housing

Adjoining housing | ' istance to centré

Distance + to services

services services
. Traditional production| | ,. . Standardised
Oyster fj.sl’?mg land (heritage ++ & risk I(\:I]Zﬁg péoflg?igﬂ 9 production (no
++) 9 heritage & low risk)
Accommodation cost +10% +15% +20%

[Status quo : cost=0]
Note: grey cells conjointly describe the current situation of Arcachon Bay regarding these attributes (with
a null cost attribute since the current situation assumes no specific public measure to have been taken so
no additional costs).

Except for the agricultural attribute, we decideddefine the attribute level from two points of
view. The oyster farming attribute is defined frdrath its productive dimension and iten-
market dimension. This latter should be analyzeelation to the heritage or amenity dimension
of oyster farming (mainly landscape), and the miadk@ension should be explored in relation to
the risk exposure of the activity. Indeed, in therent situation oyster farming is a traditional
activity, with an important landscape heritage Wwith a high degree of exposure to health risks —
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because of pollution bio-accumulated in the shelland shells’ mortality risk — uncertain
production capacity. The hypothetical options rdgay this specific oyster attribute would be to
standardize the activity by developing productioraihatchery to reduce the risks of exposure,
but at the same time this would reduce the landsaapenity produced by the activity, as
mentioned above.

The next step in the CEM implementation consistddasigning the experiments, i.e. building the
scenarios and grouping them into choice sets forésented to respondents. These scenarios are
statistically computed, and are note drawn by lde&ision makers as in prospective studies. We
used a fractional factorial design as proposed bgeRet al. (2008) since a complete factorial
design involving 3=243 possible scenarios is not feasible. The fumalice design is composed

of 2 versions of the survey, each of which propogesxperiments of 3 scenarios each: 2
hypothetical scenarios and the status quo optifile@ting the current situation). We decided to
illustrate each level of each attribute with a plgpaph or a pictogram to facilitate the
understanding of the scenarios and of the choisk (Bateman et al., 2009). The following
Figure 2 shows an example of choice experienceesepted to the tourists.

The surve§ is composed of 4 different parts: the first onalglavith the tourist activity; the
second part presents the choice experiments; theé dhe directly follows with some precise
guestions about the way people understand the sogrend attributes; and the last part deals
with the socio-economic profile of the responderttis survey was administered during the
summer of 2010, on 398 tourists.

® A copy of the survey is provided by the authorsenuest.



Figure 2. Example of choice card (B2-Exp5)

Arcachon Bay i - Scenario 3 (Status
land use Scenario 1 Scenario 2 Quo)
management

Agricultural land
usE

Forest land use

Residential land us

Oyster farming lang
use

Accommodation
cost

Which scenario do
you prefer2(Only

3.2Econometric model

Once the data has been collected, the next stepistonin estimating choice behaviours,
assuming that people choose the alternative orasicetihat maximizes their utility or well-being.
The choice exercise is analysed in the randontyutitmework as proposed by Thurstone (1927)
and formalized by Mcfadden (1974): the utility ftioa (U;;) that an individual can expect

from choosing an alternativieis assumed to be composed of a deterministic (©Myry and a
random part .éij ). Thus, an alternativeis chosen when the utility associated with it ighler
than for all other alternativess# | of the choice set C:

Uj>Uig, i 29 = ~Vig)> Eiq — &) (1)
According to the assumptions we make concerningdtbibution of the random parameters,

different discrete choice econometric models shbeléstimated. The usual one is the logit when
the error terms are assumed to have a Weibull form:
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expy;; )
> explq)
q

B - exp(BX;; )
1Y exp(BXiq)
q

Rj =PU;; >Ujq) =

(2)

A4

where S is the vector of the parameters to estimate X{pds a vector of attributes.

However, such an approach assumes homogeneousepieds across respondents, whereas they
are in fact heterogeneous, and taking into acctiustheterogeneity enables unbiased estimation
of individual preferences and the formulation ofipp measures that take equity concerns into
account.

In order to deal with heterogeneity, CEM practiBon develop extensions to the multinomial
logit, including the latent class model (LCM). ThEM specification is based on the concept of
latent preference segmentation (Wedel, Kamakur@QPand in this model individuals are sorted
into k classes (or segments) and parameters are thefsamailkindividuals in that class but may
vary between classes. “In the LCM, belonging tegnsent (...) depends on the social economics
and attitudinal characteristics of the respondefB#’dl et al., 2006, p.152).

Equation (2) is thus simply modified since the cegprobability is now conditional on belonging
to classk:

expB X )
ZeXp(ﬂk Xiq )
q

Pr( chooseg |k )= (3)

Following Greene et al. (2003), the probabilityimdividual i belonging to clask, denotedHjx ,
is itself determined by the conditional logit madel

Hy = Kexp@s) @)
D exp@s )
k=1

where § denotes a set of individual characteristics thraerethe model for class membership.

Error distributions for equation (4) are assumedd¢oof type | and the choice likelihood for
individuali is then expressed as the joint probability:

R =D HiRy )

An alternative econometric model may be used td wih heterogeneity, the mixed logit model.
Some authors have compared the two approachesaaedcbncluded that each one “has its own
merits” (Greene, Hensher, 2003, p. 697) or evehltidM performs better than the mixed logit
(Shen, 2009). Others, such as Scarpa et al. (2@8p)ain that LCMs have the advantage of
being based on a joint estimation and allowing uiti¢e interpretation and communication to
policymakers” (p.426). That is why we apply thigadel to our data, the main object being to
understand the heterogeneity in tourists’ prefezenior coastal land use changes and, more
particularly, to put hypothetical changes in oystarming into perspective with the oyster
farmers’ production strategies.
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4. Results
4.1 Descriptive statistics

The survey was conducted during the summer of 2088ed on a geographical sampling
representing three municipal areas correspondiggectively to the north of the bay, the south
and the area slightly inland. Tourists were surdegé popular tourist locations. Second-home
residents were not concerned by this study sineg Were assumed to have specific preferences
(Torres et al., 2009). Of the 418 respondents, eewexcluded from the analysis because of their
failure to answer the socioeconomic questions & dluestionnaire. Thus, 398 respondents’
answers were finally taken into account and thalfdata set included their 8,358 choices. Our
samples were composed of 54.8% women, and morehtl&of the respondents were under 45
years old (see Tablelizlow).

Table 3. Some sample descriptive statistics

Variables Sample average (%)
Gender (% female) 54.8
Age
<30 13.8
[30;44] 41.5
[45;59] 34.4
> 60 10.3

Number of children under the
age of 13 in the household

0 57.5
1 20.6
2 17.6
More than 2 4.3

Household income /month

< €1,299 6.8
[€1,300; €1,999] 11.8
[€2,000; €3,999] 52.8
> €4,000 28.6
Employment 79.2
Education (% with equiv. "A- 69.3

level" or more)

Tourists we met had good knowledge of the area: Bi%em had already been to Arcachon
Bay, and 28% had been there more than 5 timesaVékage holiday period was quite long with
half of the sample spending more than 8 days thleogjever, 10% were one-day visitors.

12



Concerning their accommodation during their st®foavere invited by family or friends, which
meant that only 80% actually paid for accommodafiemd were thus potentially concerned by
the accommodation cost increase proposed in theasos). Finally, 10% of the tourists are
permanently living in the Gironde department bui2af the sample permanently resided at least
500 km from the Arcachon Bay area (see Figure 3).

Figure 3. Geographical representation of main homdepartment of tourists

nany &N oy
basoan [

1 0%
I oswoang "%

-
- ] 75 150 225 km
-

Other information was collected and used in thentftclass model, mainly the individual's
motives for choosing Arcachon Bay as a holiday idatbn. More specifically with regard to
oyster farming in the study area, we also askeploredents whether this was of any relevance to
them and, if so, whether they were more concerngalitathe landscape dimension of the
attribute, about its productive and high-risk disien, or both. This specific information allowed
us to identify people for whom the main issues yster farming in Arcachon Bay concerned its
productive and risk aspects. We therefore assutreddiiese people were the ones who said they
had taken into account the risk dimension of theteyattribute (only for itself or jointly with its
amenity dimension). We created a dummy variabkk"rthat takes the value 1 if people actually
took into account the risk dimension (7.8% of rextents said they were concerned about the
risk dimension only and 41.4% about both dimensietually), and that takes the value 0
otherwise (11.6% of respondents said they had t@oast in the oyster attribute at all and among
the others 39.2% only looked at the landscape dsmanof this attribute). Thus, the variable
“risk” takes the value 1 for 49.2% of the sampld @rfor the remaining 50.8%.

4.2 A latent class logit choice model

We can analyze the 8,358 observations elicited 89 respondents to estimate the latent class
logit model as presented earlier. The LCM assurhasrespondent characteristics affect choice

" All the estimations are performed with NLOGIT 4.0.

13



indirectly through their impact on segment membigrsthe main aim is then to find which
characteristics are the sources of the heterogenHite specification of the segments and the
determination of the number of segments are suppdry qualitative and quantitative criteria
(Wallmo and Edwards, 2008). We first looked at teepondents’ main motives for going to
Arcachon Bay. In doing so we implemented a fact@lysis (Boxall, Adamowicz, 2002) to have
some intuitive ideas of the attitudinal and soaof@mic variables that should be used in the
model (Birol et al., 2006).

Determination of the optimal number of segments@dedk in the equations (3) to (5)) requires
a balanced assessment of the statistics reportefiabte 4, mainly the minimum Akaike
Information Criteria (AIC) and the minimum Bayesiamformation Criteria (BIC) (Allenby,
1990). These two criteria should be used to guigredetermination ok, but conventional rules
do not exist and “judgement and simplicity play dderin the final selection (...)” (Boxall,
Adamowicz, 2002, p.433).

Looking at the results for 1 to 5 segment estinmstim Table 4, we note that log-likelihood and
p? statistics improve as more segments are addeg@pging the existence of multiple segments
in the model (Birol et al., 2006). The AIC decreasg BIC is at its minimum for 3 segments, so
we retain the 3-segment model.

Table 4. Criteria to determine the optimal number d segments

Number of Log Parameter  AIC

segments likelihood number
1 -2,906.97 0.034 11 2,095 2,118
2 -2,566.3 0.16 23 1,859 1,908
3 -2,478.5 0.19 35 1,804 1,879
4 -2435.3 0.204 47 1.782 1.882
5 -2405.5 0.214 59 1.769 1.895

As attributes are qualitative, we introduce eaclheir levels as variables in the utility function.
We then createl{1) variables for eachlevel attribute and keep the corresponding leweltiie
status-quo scenario as the reference. Effects gambnstitutes an alternative to dummy coding
(Bech and Gyrd-Hansen, 2005) and attribute levedseffects coded. They are set to 1 for the
scenario in which the attribute level is presenquad to —1 if the status-quo level is present and
equal to 0 otherwise.

The 3-segment logit model results are presentediable 5 below: both utility function
parameters and segment membership parameters srlayeid (coefficients are interpreted in
relation to the third segment that is the normalip@e). The 1-segment model results are also
displayed. Wald tests have been done to compargaby the estimated coefficients of each of
the 3 segments: all the coefficients are signifigadifferent from the ones of at least another
segmerit Attribute baseline levels are not introduced hie tegressions. With coding effects,
their estimators may be calculated as the oppaditbe sum of the coefficients of their other
levels (Rambonilaza, Dachary-Bernard, 2007). ThgniBcance tests are driven from the
variance-covariance matrix. Results are reportéalbéor each segment of the LCM (Table 6).

8 Results are available upon request.
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Table 5. Results of the 3-segment latent class mdastimation

1-segment 3-segment model
model
Segment 1 Segment 2 Segment 3
Utility function coefficient(s.e)
Agrecl 0.008 (0.05) -0.32%** 0.29***
(0.15) 0.081 (0.74) (0.08)
Agrec2 0.13** (0.06) 0.18 (0.14) 0.09 (0.098) -0.13 (0.10)
Forecl 0.010 (0.04) -0.64*** -0.20*** 0.76***
(0.16) (0.064) (0.08)
Forec2 0.32*** (0.06) 0.74*** (0.14) 0.33***(0.10) 0.110.10)
Resecl 0.26*** (0.05) 0.385*** 0.399***
(0.14) 0.033 (0.06) (0.06)
Resec3 -0.75*** (0.06) -0.91%** -1.37%**
(0.17) -0.62*** (0.08) (0.09)
Oystec2 0.21*** (0.05) 0.38*** (0.16) 0.39*** (0.076) 0.070.09)
Oystec3 -0.26*** (0.05) -0.92%** -1.12%**
(0.18) 0.27*** (0.07) (0.10)
Cost -3.47*** (0.80) -11.77%x*
(2.56) -1.05 (1.05) -1.52 (1.25
ASC1 0.003 (0.14) 1.20%**
0.27 (0.39) 0.66*** (0.20) (0.21)
ASC2 0.17 (0.13) 1.52%**
0.65 (0.42) 0.73** (0.19) (0.20)
Segment membership function coefficient (s.e)
Constant - 0.78 (1.19) 0.16 (1.30) 40
Risk - 0.064 (0.31) 0.84*** (0.34) 0
Age - 0.04*** (0.01) 0.04*** (0.02) 0
Inc_cl - -0.057 (0.21)  -0.37** (0.21) 0
Prof cat - -0.23** (0.11) -0.16 (0.12) 0
Nb_child - 0.30 (0.19) 0.60*** (0.20) 0
BA_Attach - 0.66 (0.72) 1.34** (0.74) 0
Length_stay - -0.29** (0.15) -0.16 (0.17) 0
Latent class prob. 0.399 0.326 0.275
p? 0.035 0.196
Log-likelihood -2,906.966 -2,458.704

Two-tailed tests show 10% (*), 5% (**) and 1% (***) significance levels .* Parameters of segment 3 equal O since
they are normalized during estimation.
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Table 6. Estimates of the reference levels for effecoded attributes

Segment 1 Segment 2 Segment 3
Utility function coefficient (s.e)
Agrec3 0.1414* (0.13)  -0.1744** (0.07) -0.1647*** (0.07
Forec3 -0.8698***
-0.0939 (0.13) -0.1266* (0.08) (0.095)
Resec2 0.5275** (0.15)  0.5922*** (0.08)  0.9694*** (0.10)
Oystecl 0.5386*** (0.14)  -0.6617*** (0.06)  1.0474*** (0.08)

Two-tailed tests showed 10% (*), 5% (**) and 1% (***) significance levels.

The Segment 1 membership coefficients reveal thattasr stays and lower professional category
(i.e. farmers and artisans) increase the probgltiat the respondent belongs to this segment.
The utility coefficients of this first segment shdthat respondents are highly and significantly
price sensitive. The “no change” scenario or, astleslight changes are accepted. The reference
level coefficients (Table 6) are all positively uatl (except the reference level of the forest
attribute). This “mid-position” peculiar to thisads of tourists is especially relevant to the ayste
farming attribute, in respect of which the otheotsegments refer to non-intermediary situations,
as we will see below. Finally, this class of totgis closer to the production strategy followed in
the “adaptive oyster farming production model” passented earlier in Section 2 (Table 1).

Segment 2 of the LCM is significantly characterizgdstronger attachment to Arcachon Bay,
lower incomes and a higher number of children ia tiousehold. More specifically related to
their attitude towards the oyster farming attributee “risk” variable is highly and positively
significant, meaning that tourists more attentivethhie production and risk dimension of the
oyster farming attribute in the choice experimeavéra higher probability of belonging to this
second segment. Some Wald tests show that thimdesegment differs from the other two
essentially with regard to the oyster farming httte: tourists belonging to Segment 2 positively
and significantly value the standardized level g$ter farming. Moreover, they also negatively
value the traditional oyster farming model (Tab)etl@at refers to a high landscape potential but
an important risk exposure. This second class ofidgts should be qualified as “oyster-risk
driven”, and is relatively close to the productidnven oyster farming model (Table 1).

The third segment is the normalized segment. Lapkinthe utility model parameters, we note
that the 2 alternative specific constants (ASC)haghly and positively significant in the model,
meaning that people value the change from thesst@io (current) situation. They also value the
attribute levels that refer to the more importamaroge from the current situation, except for the
oyster farming attribute. Indeed, this tourist slagalues the amenity and/or recreational
dimensions of the scenario attributes, but conogrmmyster farming it refuses any change, as
shown by the highly negative coefficient for tharstardized level of oyster farming attribute
(oystec3). The heritage dimension of oyster farmmgf great interest in this tourist class,
making it closer to the traditional oyster farmmgdel (Table 1). Oyster farming changes should
strongly influence tourists’ preferences with redge land use change management.

The LCM has been estimated and a series of protiebibf each respondent belonging to either
one of the 3 classes is calculated. Following Bebhl. (2007), each respondent is assigned to
one of the segments according to his or her laggedtability score. Thus, we finally have a very

well balanced distribution of respondents in theegments: 39.4% belong to the first segment,
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32.7% to segment 2 and 27.9% to the third one. M@s@ statistics for some socio-economic
and attitudinal individual characteristics are népd for each segment, in Table 7.

Table 7. Profiles of respondents belonging to the segments

Tourists Segmentl Segment2 Segment3
characteristics N=157 N=130 N=111

Mean (s.e)
Age 44.4 (12.6) | 45.5(11.5)| 40.6 (12.9)
%
Length stay < 321.0 17.7 16.2
days
Inc_class < €1,300 3.8 10.8 6.3
Inc_class > €4,000 31.8 22.3 31.5
Nb_child >2 20.4 30.7 13.5
Risk 42.3 63.1 42.3
BA_Attach 7 13 3.6
Cobas 42 51.5 44.1
Coban 56.7 47.7 53.2
VE 1.3 0.8 2.7

As expected, tourists in Segment 1, who reveal dposition regarding attribute levels and in
particular regarding the oyster farming attribigpend significantly less time in the area during
their holiday than do tourists of the two othersskes. Likewise, tourists belonging to the Class 2
(“oyster-risk driven”) have significantly lower leis of income, larger household size and a
stronger attachment to the area score, and were attantive to risk in the choice scenarios than
were the other segments. Interestingly, each ofthihee segments is more spatially defined.
Tourists of Segment 1 would mainly stay in the hast the bay and those of Segment 2 in the
south of the bay. Knowing the connection we madevéen the oyster farming production
models (Table 1) and the 3 respondent segment®deta individual preferences for land use
changes and more specifically for oyster farmingnges (Table 5), we wonder whether such a
spatial segmentation of the demand side could helstructure and organize the oyster
management options.

5. Discussion & conclusion

To the best of our knowledge, this paper presdmditst assessment of individual preferences
for coastal land use management focused on thesroyatming industry and its heritage
dimension. The study purpose was to contributdéocurrent debate on ICZM in the Arcachon
Bay area through the specific angle of the oystening development strategies. Our results are
useful inputs at three levels. They also suppartidiea of future research.
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Concerning the technical aspects, we decided tty aplatent class model. This choice has been
supported by the advantage of taking into accouefepences heterogeneity and of easily
communicating with policy-makers. The 3-segmentsdehoestimation therefore provides
interesting results regarding the different prefiess of tourists concerning changes in oyster
farming. Indeed, the three segments of our toursasple differ from the way they accept
changes in the oyster farming local activity. Soofethem, as we supposed, are “changes
adverse” according to the oyster farming attribtitey definitely prefer an artisanal activity with
all the landscape amenities it allows even if itagsociated with a high degree of exposure to
water pollution. At the opposite, another grouptairists are “risk driven” and prefer loosing
oyster-farming amenities if it reduces the riskbefng impacted by pollution. The third group of
tourists expresses a medium position. This anaigdisrms of preferences is of main importance
to decision makers at the local scale in orderuality the way their decisions may differently
impact the tourists’ population. If the final goabuld be to estimate the expected costs and
benefits of a specific coastal land use plan oa specific oyster farming development strategy,
then we would implement a mixed logit (McFaddemiiiy 2000; Hensher Greene, 2003), owing
to its overall flexibility. This model would deabhonly with a high degree of heterogeneity but
also with a high degree of complexity, explainingywthe LCM would be seen as a first step in
the estimation and would probably help to defirerdndom parameters of the mixed logit.

Concerning the conceptual contribution, market aod-market dimensions are both of specific
interest to grasp the entire role of oyster farmim@rcachon Bay. The main point made in this
study is that these two dimensions do not seene tdidconnected. From the production side, the
landscape aspect of the activity is strongly agdcto the kind of practices implemented during
the productive process. The production models Wmathave specified take this into account.
Even if all the oyster farmers realize the impoctrof the landscape/amenity aspect of their
activity, their responses to the current crisighed industry have various impacts on the oyster
farming non-market benefits. From the demand digedistinguishing the amenity dimensions
from the productive and risk dimensions of oyst@mfing, it was shown that tourists assess
oyster farming in Arcachon Bay as having significaalue. This value is not only driven by
amenity concerns, as risk- and production-relagstdies are also of specific concern to some
classes of tourists. These findings confirm thevahce of studying market and non-market
outputs jointly.

Lastly, concerning the empirical and practical cimition, this study, which sheds light on the
heterogeneity of tourists’ preferences concerniggter farming, allows us to provide some
possible answers for decision makers about thd tneaagement of the oyster farming industry,
in view of the multi-functional dimensions of thastivity. It is important to highlight the fact tha
the local industry is not totally homogeneous bon, the contrary, is characterized by the
simultaneous existence of several production modah&l that tourists actually value this
diversity. The study thus highlights the complenaeity between the different forms of oyster
farming. While the multi-functionality of the aciiy can justify the development of support
measures in order to maintain the aesthetic diman$or example, in particular in the context of
crisis, the analysis of tourists’ preferences atesses the importance of the problem of the
productive capacity. The tourists in Segment 1 dnare clearly interested in the productive
dimension. Only those in the third segment havieang preference for traditional oyster farming
based on its landscape aspect, without adaptatitregroduction model to the context of crisis.
These results mean that the local oyster farmidgstry should find different ways to develop or
maintain its activity. They also mean that the depment of oyster hatchery appears to be a
potential way out, even though not all the oyséemfers or all the tourists see it as an acceptable
strategy. Oyster hatchery development is clearlptioeed by local managers of this industry as
a way to avoid some of the difficulties that theavé recently known. In the same time, some
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oyster farmers (a minority at the moment) start eli@ping “pesca-tourism” activity as a

complementary activity to oyster farming. The cdiwh of a successful management of this
industry in the framework of ICZM is finally morae preservation of the diversity of production
models than the preservation of only the heritageedsions or support only for the productive
dimension.

An interesting way to extend this work would beftother explore the idea of diversity or
heterogeneity, from both the production and the aminside. Is this heterogeneity expressed
spatially? Is it expressed from the point of viefaaalifferent social and attitudinal segmentation?
Two additional empirical enquiries would thus bejueed. First of all, by spatializing the
analysis, policy makers would need to know whetherstudy area needs to be geographically
specialized concerning the oyster farming land Uge.have already looked at this specific point
when we checked the geographical situation of edabks of tourists. We should also study
whether the oyster farming production strategies gpatially different in Arcachon Bay.
Secondly, the resident population should also lveesed in order to have a more global image
of the way the users of this territory, and notyathle tourists, value the multiple dimensions of
the oyster farming industry. The twofold analysidoth tourists and residents has usually been
of great interest (Oh et al., 2010 for example) andur case we suppose that residents see the
heritage and productive dimensions of the oystanifag land use differently, with a different
point of view from the tourists concerning.

Acknowledgement

This study has been realized in the research gsofeSDR ACTeR (2008-2011) and OSQUAR
(2010-2012) funded by INRA, Irstea and the Regio@aluncil of Aquitaine. The authors
specially thank Sandrine Lyser for its statisticelp.

19



References

Adamowicz, W., Boxall, P., Williams, M., Louvierd,, 1998. Stated preference approaches for
measuring passive use values: Choice experimerdscantingent valuation. American
Journal of Agricultural Economics 80(1): 64-75.

Adamowicz, W., Louviere, J., Williams, M., 1994. @bining revealed and stated preference
methods for valuing environmental amenities. Joumfaenvironmental economics and
managemern6: 271-292.

Allenby, G., 1990. Hypothesis testing with scandata: the advantage of Bayesian methods.
Journal of Marketing Research 27, 379-389.

Anderson, K. 2000. Agriculture’s 'multifunctiongfitand the WTO. Australian Journal of
Agricultural and Resource Economics 44, 475-494.

Barthélemy D. Nieddu M., 2007. Non Trade ConcemsAigricultural and Environmental
Economics: How J.R. Commons and Karl Polanyi CaitpHgs. Journal of Economic
Issues XLI, 519-527.

Bateman, 1.J., Day, B.H., Jones, A.P., Jude, 092Reducing gain-loss asymmetry: A virtual
reality choice experiment valuing land use chadgeirnal of Environmental Economics
and Management 58, 106-118.

Batie, S.S., 2003. The multifunctional attributdsnortheastern agriculture: a research agenda.
Agricultural and Resource Economics Review 32, 1-8.

Bech, M., Gyrd-Hansen, D., 2005. Effects coding discrete choice experiments. Health
Economics 14, 1079-1083.

Bennett, J., R. Blamey, 2001. The choice modellegproach to environmental valuation
Cheltenham, UK, Edward Edgar Publishing, Inc.

Bennett, J., van Bueren, M., Whitten, S., 2004.inkaing society’s willingness to pay to
maintain viable rural communities. The Australiavuchal of Agricultural and Resource
Economics 48, 487-512.

Birol, E., Karousakis, K., Koundouri, P., 2006. khigia choice experiment to account for
preference heterogeneity in wetland attributes: Thee of Cheimaditida wetland in
Greece. ecological economics 60, 145-156.

Birol, E., Villalba, E.R., Smale, M., 2007. Farnmeferences for Milpa diversity and genetically
modified maize in Mexico, IFPRI discussion pap&PRI, Washington, p. 31.

Boxall, P.C., Adamowicz, W.L., 2002. Understandidgterogeneous Preferences in Random
Utility Models: A Latent Class Approach. environni@nand resource economics 23, 421-
446.

Boxall, P.C., Adamowitcz, W.L, Olar, M., West, G.ECantin, G., 2012. Analysis of the
economic benefits associated with the recoveryhdatened marine mamma species in
the Canadian St. Lawrence Estuary. Marine Poligyl86-197.

Cazals C., Lemarié M., 2010. Land uses and enviemtah conflicts in the Arcachon Bay coastal
area: an analysis in term of heritage. 50th Comsgodsthe European Regional Science
Association. Jonkoping, Sweden.

Dachary-Bernard, J., Lemarié, M., 2010. Peoplegpesfces for spatial land use attributes: how
qualitative data may improve discrete choice expents method?. 50th Congress of the
European Regional Science Association, Jonkdpiwgden, p. 24.

20



Dachary-Bernard, J., Rambonilaza, T., 2012. Cho&eeriment, multiple programmes
contingent valuation and landscape preferences: law we support the land use
decision making process? Land Use Policy 29, 845-85

Duke, J.M., 2008. Estimating amenity values: Willimprove farmland preservation policy?,
Choices. Agricultural & Applied Economics Assocmationline magazine, pp. 11-15.

Eggert, H., Olsson B., 2009. Valuing multi-attribuharine water quality. Marine Policy 33, 201-
206.

Glenn, H., Wattage, P., Mardle, S., Van Rensburg,Grehan, A., Foley, N., 2010. Marine
protected areas — substantiating their worth. MaRolicy 34, 421-430.

Goetz, S.J., Shortle, J.S., Bergstrom, J.C., 20@nhd Use Problems and Conflicts. Causes,
consequences and solutions. Routledge researativiroemental economics. Routledge,
Oxon, UK, p. 361.

Greene, W.H., Hensher, D.A., 2003. A latent clagsl®h for discrete choice analysis: contrasts
with mixed logit. Transportation Research Part Rsthvdological 37, 681-698.

Hensher, D., Greene, W., 2003. The Mixed Logit ntotlee state of practice. Transportation 30,
133-176.

Lancaster, K.J., 1966. A new approach to consuhemry. Journal of political economy 74, 132-
157.

Le Berre, S., Courtel, J., Brigand, L., 2010. Etule la fréquentation nautigue du Bassin
d’Arcachon, final report, 97 p.

Libby, L., 2002. Farmland is not just for farmingyamore: the policy trends. in: Tweenten, L.,
Thompson, S.R. (Eds), Agricultural Policy for thesPCentury, lowa State Press.

Louviere, J., Hensher, D. A., Swait, J.D., 200(at&1 choice methods. Analysis and application.
Cambridge, UK, Cambridge University Press.

Louviere, J., Woodworth, G., 1983. Design and asialpf simulated consumer choice or allocation
experiments : an approach based on aggregate Jtaganal of marketing research 20: 350-
367.

McFadden, D., 1974. Conditional logit analysis aglitative choice behaviour, in: Zarembka P.
(Ed.), Frontiers in econometrics. Academic Pressy Nork, pp. 105-142.

McFadden, D., Train, K., 2000. Mixed MNL models fdiscrete response. Journal of applied
econometrics 15, 447-470.

McVittie, A., Moran, D., 2010. Valuing the non-ubenefits of marine conservation zones: An
application to the UK Marine Bill. Ecological Ecamacs 70, 413-424.

Moon, W. Griffith J.W., 2011. Assessing holisticoeomic value for multifunctional agriculture
in US. Food Policy 36, 455-465.

Morrison, M., J. Bennett, Blamey R., 1999. Valuiimgproved wetland quality using choice
modeling. Water Resources Research 35(9): 2805-2814

Oh, C.-O., Draper, J., Dixon, A.W., 2010. Comparnegident and tourist preferences for public
beach access and related amenities. Ocean & Cddatalgement 53, 245-251.

Pendleton, L., Atiyah, P., Moorthy, A., 2007. Iethon-market literature adequate to support
coastal and marine management? Ocean & Coastalgdarent 50, 363-378.

21



Rambonilaza, M., Dachary-Bernard, J., 2007. Largljpisanning and public preferences: What
can we learn from choice experiment method. Lanusead urban planning 83, 318-326.

Rivaud, A., Cazals, C. 2012. For a broader visibthe performances of the oyster farming industry
from an approach in term of heritage. Developperdeardable et territoires, on line.

Rose, J.M., Bliemer, M.C.J., Hensher, D.A., CollidsT., 2008. Designing efficient stated
choice experiments in the presence of refereneenaltives. Transportation Research Part
B: Methodological 42, 395-406.

Roussary, A., Salles, D., Bouet, B., 2011. L'imation locale dans la construction du risque
sanitaire et du principe de précaution. La contreedu Bio-essai souris sur le Bassin
d’Arcachon. Congress of Association Francaise dedimie, 5-8 july, Grenoble, France.

Scarpa, R., Thiene, M., 2005. Destination Choicel&® for Rock Climbing in the Northeastern
Alps: A Latent-Class Approach Based on IntensityPoéferences. Land economics 81,
426-444.

Shen, J., 2009. Latent class model or mixed logidl@? A comparison by transport mode choice
data. Applied Economics 41, 2915-2924.

Thurstone, L., 1927. A law of comparative judgem@&sychological review 4, 273-286.

Torres, C.M., Riera, A., Garcia, D., 2009. Are prehces for water quality different for second-
home residents? Tourism Economics 15, 629-651.

Vanzetti, D., Wymen, E., 2004. The multifunctiomalof agriculture and its implications for
policy. in: Ingco, M.D., Nash, J.D. (Eds), Agriauie and the WTO: Creating A System
for Development, World Bank, Washington, DC.

Vatn, A., 2002. Multifunctional agriculture: somernsequences for international trade regimes.
European Review of Agricultural Economics 29, 3083

Wallmo, K., Edwards, S., 2008. Estimating Non-maralues of Marine Protected Areas: A
Latent Class Modeling Approach. Marine Resourcengoacs 23, 301-323.

Wattage, P., Glenn, H., Mardle, S., Van RensburgGrehan, A., Foley, N., 2011. Economic
value of conserving deep-sea corals in Irish watrshoice experiment study on marine
protected areas. Fisheries Research 107, 59-67.

Wedel, M., Kamakura, W., 2000. Market segmentati@onceptual and methodological
foundations. Kluwer Academic Publishers, Boston.

Willis, K., 2006. Assessing public preferences: Tume of stated-preference experiments to
assess the impact of varying planning conditiomsviT Planning Review 77, 485-505.

22



