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Abstract. Consumer’s preferences for cured ham are investigaith conjoint analysis. A mixed rank-orderedito
model which allows the investigation for heterogmme preferences and its sources is estimated. rticydar, we
analyse to what extent consumers’ socio-demograpiits affect their price-sensitiveness and whetosmisumer’s
sensory (hedonic) valuations and attitudes towaas with a Protected Designation of Origin (PDOeef the
preferences for specific attributes. The resulmskhat consumers with a low-medium age and incaneemore
price sensitive. Consumers more leaned sensor@iards the own regional product (with or without®p are
more inclined to purchase this product, and conssiméh a more favourable attitude towards PDO hare, also
more prone to purchase cured ham with quality foiation in comparison with a product without PDO.
Accordingly, the PDO scheme attracts a segment$umers, but still the origin by itself is a m@@verful signal
of quality.

Keywords: Mixed rank-ordered logit, Conjoint analysideterogeneous preferences, Consumers, Cured ham.

1. Introduction

An important pillar of the EU policy on food qualits based on typical food products. In 1992, the
European Commission provided a common legislati@méwork through Regulations EEC 2071/92 and
2082/92 (recently modified by EEC 510/2006 and 8006), to protect and promote those food products
whose quality or reputation is linked to the spediérritory where they are produced, or to thecje
raw ingredients or technical processes traditigndélveloped in a specific area, through three selsem
for identification and registry: Protected Desigoatof Origin (PDO), Protected Geographical Indicat
(PGI) and Traditional Speciality Guaranteed (TSGhis new legislation inherited definitions,
requirements and procedures from national legwsiati especially from countries like France, Itaty o
Spain, where similar figures had been in placeesthe 30's.

More than a decade has passed, and still the kdgeldabout the role of these Quality Certificatiams
consumers' preferences constitutes a big aveneenpfirical research. Recent applications include van
Ittersumet al. (2007)™, who develop and test a model that explains coessinmtentional behaviour
(willingness to purchase and to pay a premium)adsinction of their relative attitude towards the
certification and its perceived quality, which i is influenced by the image of the region arelltbel

(in terms of quality warranty and economic suppo@}ther authors who have studied consumer’s
preferences towards food products with PDO or RaBel are Platania and Privitera (2008) and
Supekovaet al. (2009)#.

The mechanisms through which the region of oridfects consumers’ attitudes and preferences arke wel
documented in the literature (see for instance éggrland Steenkamp (1999) for a comprehensive
review). The region of origin in food products asw@e to help consumers to infer quality has been
investigated, among other authors by Schamel (2893nd Dekhili and d’Hauteville (2009§. The
affective or normative components of the regionodfjin have also been reported and investigated
(Tregearet al, 1998”: Philippidis and Sanjuan, 2082 Luomala, 200%7!). From an affective point of
view, the region of origin may evoke emotions aedelop an affective attachment of the consumer to
the particular origin of food, which can be strontiee narrower geographical delimitation (van Kten

et al, 2003'%): while from a normative perspective, the consumery be compelled to purchase food
from a specific origin as a way to comply with his/ own ethical commitment (van der Lagisal,
2001*Y), as in the case of an ethnocentric purchase b®a@Ghim and Sharma, 1983).

*Corresponding author. Tel.: +34 976 71 63 49; faB84 976 71 63 35. e-mail address:
aisanjuan@aragon.é&na |. Sanjuan).



In this paper, we run a conjoint experiment to eatd consumers’ preferences towards a food product
characterized by large degree of heterogeneityality, cured ham, and in a country which countshai
long tradition on protecting the origin as a waydentify food products, as it is Spain. Since 19&fgin
certification schemes have been in place in Spathe cured ham sector in order to avoid the misfise
origin claims, to inform consumers about the truiggio of the products they buy, and guarantee the
compliance with specific production rules and dyadiontrols. Currently, a total of six quality ldben
Spanish cured ham have achieved European protector TSG, one PGI and four PDO.
Notwithstanding, the eldest PDO is PDO Teruel hamduced in the region where the study is
conducted. Conjoint analysis has been broadly wHsd for this purpose, but we introduce two
refinements: first, a full ranking of alternativeorobination of attributes is used; and second,
heterogeneous preferences are allowed.

Besides, the paper aims at testing if the influeaEdPDO/PGI certification is homogeneous across
consumers, or alternatively, origin certificatioacbhmes relevant only for a niche of highly demagdin
consumers. In particular, we investigate altermat@urces that explain heterogeneous preferenees, s
socio-demographic traits and attitudes towardsfoation. A novelty of the paper is the introdumsti of
hedonic valuations or perceived sensory qualitharh as an explanatory factor of stated preferences.
Only a few studies combine hedonic and consumeicehbehaviour, which is mainly investigated
through experimental auctions (eg. Largeal, 2003'%; Noussairet al, 2004**); Pooleet al, 2007*),

and the study of the EU certification schemes utirgapproach is still very incipient.

In this paper, we apply an internal preference rimgpf consumers’ hedonic valuations of a number of
cured ham samples, in order to detect a possilgmeet of consumers more prone to some specific
origin and/or certification.

The rest of the article is organized as followsct®a 2 explains the main method of analysis; $ec8
describes the data; Sectiopresents and discusses the results; and in Séctive main conclusions are
drawn.

2. The Conjoint Analysis: theoretical and empiricalconsiderations

2.1. The theoretical approach

Conjoint analysis is based on Lancaster’s theorthefdemand of characteristics (1968) The main
objective of this technique is to infer the margintility of each attribute that composes a producin

the respondent’s overall evaluation of the multifatite product (Greeret al, 1988'"). Conjoint
analysis has become well known in the marketing arece its origin in the late sixties (Green arabR
1971'®)). Some recent applications that analyse consurpeeferences towards food products have been
presented by Hollebeet al, (2007)*, Darbyet al. (2008)?%, and Veale and Quester (2064)

Consumer’s preferences can be analysed using aliffeesponse formats: rating or ranking of all the
alternatives; ranking of only a few of the mostfpreed alternatives; or choice of the most preférre
alternative. The latter case it is knowndmice modellinglCM). A discussion about the benefits and
drawbacks of every format can be found in Lusk @&8.

In this paper, a ranking format is used, whichubsequently transformed into pseudo-choices, which
allows accounting for more information than a CMstrict ranking (Train, 200%"). Stated preferences
based on consumer’s preference ordering have lmemonly estimated using a rank-ordered logit (Ahn
et al, 2006°Y; Mark et al, 2004°®), being Beggset al. (1987°%)) the pioneer paper.

However, the estimated parameters can be stilebias/and inconsistent (Calfeeal, 200%™ and this
model is less flexible than a mixed rank-orderegitloThe latter is an extension of the mixed logit
random parameters model and therefore, it allowswmer’s differences in taste, it does not exhhmst
property of independence from irrelevant alterregtiyllA), as occurs with the conditional logit, afn
random component of utility can be correlated diree (Train, 2005%).

In comparison with the mixed logit, which has beadely applied in the agro-food field (Scarphal,
2008%%; Alfneset al, 2006°”; Bonnet and Simioni, 2062), and to the best of the author’s knowledge,
there are not many applications in this field fbe tmixed rank-ordered logit (Het al, 2007Y).
Nevertheless, this econometric model has been ssitdly used in other fields such as transport
economics (Srinivasaet al, 2006°7; Calfeeet al, 200?7).

2.2. The econometrical model



In the common theoretical framework defined by thedom utility model (RUM), each individual
faces a choice amonpalternatives J = 9 in our application), and he/she obtains utifiym choosing

alternative (i =1,...,J WU
U, =V, +&, i=14...,J n=1...,N (1)

where Vn’i is the observed component of the utility theta function of the specific features of the

alternativei ( X;) (additionally, characteristics of the individual Sn, can be included) and ;is the
unobserved and random component of utility. Thadded conditional logit model (CL) assumes that
&,;1s independently and identically distributed exteewalue (also referred @ist Gumbel). Under this
assumption, the probability for individualof choosing alternativiis:

evn‘i

Proh,; = ProfU;, >U, [i#j] =

S

=

()

In the current application, a full ranking of thse alternatives is obtained. In order to apply @le
model, the alternative ranked first, can be intetgnt as the chosen option, and the remaining eight
alternatives collapse into the no-choice valuehef dependent variable. However, this procedure avoul
imply a considerable loss of information as only a@bservation per consumer would be available, and
therefore would compromise the efficiency of théneates (Huet al, 2007™). Alternatively, a rank-
ordered logit (RL), also known as 'exploded logg'preferable, as this model makes use of the more
complete information provided by the ranking data.

Briefly, the ranking ofJ alternatives can be represented by successivechoices or ‘pseudo-
observations': for the first ‘pseudo-observatibe' thoice set includekalternatives, and the dependent
variable (choice) identifies the alternative rankesdmost preferred; for the second ‘pseudo obsemnyat
the alternative ranked first is discarded, leadinga choice set composed Byl alternatives, and the
option ranked second, becomes the chosen altegniaiéntified by the dependent variable. The process
continues until the choice set is comprised onlytlp alternatives (Train, 2063). Therefore, the
ranking ofJ alternatives can be representedldsindependent choices, and the new dataset willidel
J-1choices for each individual.

Under the assumptions of a standard logit, theadsitiby of individualn rankingJ alternatives from best
to worst asjl, ...,jm y e ;. Where jm represents the alternative chosen at the rankiderar, can be
expressed as the product of logit choice probastit

J-1 Vhj
. . . e n
Prob (rankingjy, -, J, , ...,j“.,)=Prob(Uj1 >..>U;, >..>U, )= HT (3)
" ’ m=. evn,k
K=LKZ },

In the previous models (CL and RL), the determioist observed component of utility for individua|
V, i can be specified as a linear function of the spedharacteristics of alternative V ; =p'X,,

where P is a vector of parameters to estimate, uniquecamdmon for all individuals. A more flexible
approach consists of assuming heterogeneous meéracross individuals, such that the coefficients
taste parameters iff can vary across individuals(). A mixed rank-ordered logit model (MRL)

accommodates both, the full ranking of preferenata,dand heterogeneity in preferences, whilst also
deals with the correlation of the ‘pseudo-obseowstithat emerge because the individual's entirkimg

is affected by the individual's coefficients (Tra2003*)). In a mixed logit, the vector of parametdls
is random with a densityg(p |0), where 0 are the parameters of the distribution (eggifis the

normal distribution,® will include the mean and the standard deviati&xpression (3) still provides the
probability for an individuah of choosing a specific ranking, but conditional fn The unconditional

probability is the integral of that product of peddilities over the density df8 :
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The model provides the estimated parameters ofd#wesity function. The applied literature usually
chooses the Normal distribution for the coefficggnivhich allows for the possibility that individsal
show opposite preferences towards a particulaibateé. The estimation makes use of simulation
methods, and we redirect the interested readeraim T2003}*! for details.

3. The Data

A survey addressed to Spanish citizens, was caoug¢at the end of 2004, in Zaragoza, main citthi
region where the eldest (Spanish and European) &fl@Ored ham exists, PDO 'Jamdn de Teruel'. This is
a medium size city, around 660.000 inhabitantg,¢bacentrates about 70% of the regional population

The survey contained three big blocks: the conjexmteriment, sensory or acceptability tests ofaimed
ham samples, and a questionnaire, with questidatedeto the socio-demographic profile, purchast an
consumption habits, and the perception and awasestesut quality certified labels, such as PDO, PGI
and STG.

3.1. Consumers' profile

The sample is conformed by 202 regular purchasedscansumers of dry-cured ham, with the socio-
demographics profile described in Table Respondents are mainly men (67%), currently wyki
(64%), between 37 and 65 years old (77%), with arymor secondary studies (74%), and with net
households net incomes located in the low-medidemmal (74%).

Table 1. Consumers' descriptive characteristics

N=202
Variable % of
consumers
Socio-demographics
Gender
Male 67
Female 33
Age
Less than 36 years old 11
Between 36 and 65 years old 77
More than 65 years old 12
Working status
Housewife/pensioner/unemployed/student 36
Currently working 64
Education
No studies 6
Primary or secondary studies 74
University degree 20
Net monthly household income
Less or equals to 2100€ 74
More than 2100€ 26

3.2. Design of the conjoint experiment

A critical step in the design of the conjoint exp®nt is the selection of attributes and levelg draer
the definition of alternative and hypothetical foptbducts presented to consumers for evaluation. To
inform the researchers about this point, two saurce information were combined: a focus group

! For further information on the recruitment procissgrovided in Resanet al. (2007)°3.



discussion and a previous market research studyelaget al, 2003*), on the same product and
location, based on questionnaires addressed foresentative sample of consumers.

Among the set of attributes identified at this stag relevant in the depiction of preferences tdedry-
cured ham, experience attributes related to serdw@sacteristics, such as salt contents, fatiiafitin or
texture, were discarded as they are not observeiter in a real choice situation at the retatletyor in
the market situation simulated through the conjekgeriment. Besides, to some extent, we would @xpe
that the observable characteristics are been uséiebconsumer as cues for the intrinsic qualitiingel

by sensorial parameters, and the study of ther lgttddeyond the scope of this paper.

The attributes and levels used in the conjointglesire shown in Table 2. The design includes four
attributes: one credence attribute, '‘Geographicai® (OR), with three alternatives: Spain (Spjthout

a specific regional location; Teruel (Ter), locaiadthe same region where the study takes plac#; an
Bayonne (Bay), a French region located next to3panish border. The two regional origins, Teruel an
Bayonne, count with registered EU origin certifioas, PDO 'Jamo6n de Teruel' and PGI 'Jambon de
Bayonne', respectively. Besides, the name 'JamGarge is also protected with a TSG, and this team

be applied to Spanish production of cured hamdbatply with the specified rules. The second attebu
is 'EU Quality Certification Label' (QC), with lelseaccounting for its presence (PDO, PGI or TSG) or
absence. Note however, that the specific certiicaschemes are not included as levels to simptiéy
experiment and to avoid unrealistic combinationthwhe geographical origin. The third attributéTigpe

of Brand' (BR), with levels covering either '‘Ownled the Producer' (Prod) or 'by the Distributor' SDi
The distributor's brand has experienced a contisuaarease in food distribution, and currently, it
accounts for 26% of market share in both, foodeénagal and the category of ‘cooked pork produatls an
cheeses' in particular (BICE, 2098 Finally, 'Price’ (PR) is included as the fouatiribute, with levels
selected following an inspection of the main digition chains, eithan situ or through the internet, and
taking into account the alternative possible comatiams of origins, certifications and brands, legdio
average prices of 18€, 24€ and 32¢€.

Table 2. Attributes and levels in the conjoint gséd

Attribute Levels

- Spain non-
Origin (OR) Teruel (Ter) Bayonne (Bay) specified (Sp)
Quality Certification (QC)  Presence Absence
Type of Brand (BR) Producer’s brand (Prod) Disttdyis brand (Dist)
Price (PR) 18 €/kg 24 €/kg 32€/kg

An orthogonal fractional factorial design for maiffect$ was applied that resulted in 9 alternatives to
evaluate. Each consumer received a set of nines@ard a page with the nine options printed and on
which the consumer assigned the ranking positiomofmon setting for all participants was defined.
Consumers were asked to imagine that they werenusliced ham for regular consumption at home,
either carved on request at the delicatessen/deciahop or section in the supermarket, or pieked.
Then, participants were asked to rank the cardsn fiest to worst, according to their preferencesthad
order in which they would buy them. If the totalnmoer of alternatives is very high, it is difficutir
respondents to discriminate, especially amongdhstipreferred ones. Some empirical applicatione ha
used a full rank of a number of alternatives lathyan 9 (eg. Het al, 2007Y; Scarpa and Del Guidice,
2004°%)). However, in this study, we followed the recomutation by Chapman and Staelin (1983)
who consider that consumers are only able to disngte easily up to four alternatives, while fdaeger
number, the consistency in ordering the least predfiecan suffer, leading to a loss of predictiveveoof

the empirical model. Accordingly, we asked partgifs to select first, the three most and the tleast
preferred cards; and second, within each of theetlgroups of cards, to rank them from most to least
preferred options. This is a compromise betweemegate ranking task to consumers and getting the
maximum possible information.

3.3. Hedonic scores and the internal preference map

2 The SPSS 12.0 package was used for the orthodesan



The same group of participants in the conjoint expent provided acceptability scores on ten samples
dry-cured ham, in two experimental conditions, @land informed, although only informed rates are
used for the purpose of this paper.

The samples differed by country of origin, sevemengpanish and three French; breed, Iberian oeyhit
type of brand, either owned by the producer or disributor; the presence (absence) of a Quality
Certification Label: PDO'Jamén de Teruel’, Traditéd Speciality Guaranteed (TSG) ‘Jamoén Serrano’, or
Protected Geographical Indication (PGI) ‘Bayonreed the region of origin: Bayonne, Aveyron and
Auvergne in France, and Teruel, Huelva (for Iberim) or any other undetermined Spanish ofigin
Acceptability was measured on an unstructured ooatis scale (0-100mm) with hedonic references
ranging from “I do not like it at all” to “I liketivery much”, which was later converted into a edabm O

to 10.

The standardized 'informed' scores were then aedlyath the internal preference mapping technique
(MDPREF), which informs about which products areferred by consumers, allows to visually identify
clusters of consumers with similar preference pasté¢Jaegeet al, 1998%!; Guinardet al, 2001,
whilst accommodating heterogeneous 'sensory' mefes or acceptability (Jaeget al, 1998*
Guinardet al, 200F*%). The technique integrates three types of analyis& a Principal Component
Analysis (PCA) is applied, and the coordinates axfreham sample on the preference space determined
by the first two PCA factors are kept; second, comsrs’ hedonic ratings are regressed on these
coordinates, and the location of each consumeioged onto the map; and third, cluster analysis is
carried out in order to classify consumers accgrdio their liking patterns. For this purpose, an
Agglomerative Hierarchical Clustering (AHC) techmégis applied in order to obtain the most suitable
number of segments. This number is then supplieghagput to the K-means cluster technique in order
to classify the individuals into each acceptabiiggment.

First, and internal preference map conducted onfuleset of ham samples analyzed, led to a clear
distribution of samples along the first PCA accogdito the country of origin, while the density of
consumers was significantly higher in the directiohthe Iberian, Teruel and one of the Spanish
prodgcers' brands, and minimum in the directiorth&f French samples, and the Spanish distributor's
brand.

Second, a new internal preference map was cartieduat this time with only those five samples tast
clearly favoured by a higher proportion of consusndihis is a common practice in the applicatioths
method in order to gain a more detailed insight ineterogeneous preferences (Lakbal, 2007%).
The map is shown in Figure 1. The clusters aretifieth on the map as a vector. The first factorlas
36% of the variability in data, and clearly oppo#es Iberian and Teruel samples; and the secorndrfac
explains 28% of total variance. Acceptability varecross consumers, while most of them are position
on the top right quadrant, in the direction of ibarhams. Although three clusters are identifieth e
AHC and subsequent K-means cluster technique oihésin particular (cluster 3 on the map) whicbfis
specific interest for the purpose of this papelisTuster is named as 'Sensory favourable towaRi®
Teruel ', as its members (29% of the sample) shalistinctive taste in favour of hams coming from
Teruel, and more specifically, of PDO 'Jamén deugkr

15 +
1berian

10 +

PDOTeruel
A
5101

S\L 2

o

(p8.29 %)

% More detailed informatich on thétham samples tind and infaitmed eXperiments can be consulted
in Resanaet al (2009)**. Sp{?(b
* The internal preference map with the ten sampiesjncluded for span?@d@raping reasons, is availabl
from the authors upon request.

A
Teruel -10

_15 £
F1(36.25 %)



Figure 1. Internal preference map based on congiimésrmed hedonic rates

3.4. The attitudes towards PDO

Finally, the same sample of consumers were askediltee in a 5-point Likert scale their degree of
agreement or disagreement with a set of stateniemtdation to their attitudes towards dry-curedrha
with PDO, defined as in van Itterswehal. (2003)"” as a learned predisposition to respond to the RDO

a consistently more favourable or unfavourable whgn to equivalent un-labelled products. For
simplicity, the array of statements covering cageit affective and normative components, have been
classified into five dimensions designated as: heaticity', 'Quality and safety’, Tradition', 'Salc
image', and 'Taste' (Table 3). For each dimensioraggregated score was obtained, on which a cluste
analysis was carried out in order to find segmefitsonsumers with different attitudinal profile. dw
segments were selected by AHC, and K-means sgiitiduals into relatively more and less in favotir o
each of the five dimensions evaluated, formed I &hd 13%, respectively, of the respondents (Table
3).

Table 3. Consumers' attitudes towards PDO ham

'Relatively 'Relatively

A ham with Protected Designation of Origin (PDO) in less more

Dimensions ; . : . favourable'  favourable'
comparison with a ham without PDO is a product... (13% of the  (87% of the
consumers) consumers)
Relative scores over the mean
of the sample
Authenticity ~ More authentic 0.65 1.04

which is protected against imitations

which guarantees traceability

with more quality controls 0.69 107
more trustworthy

safer for health

which preserves the traditions of the region

Quality/safety

Tradition which favours the rural economy of the production 0.77 1.03
area
consumed at special occasions
Social image an attractive present 0.70 1.54
considered as a prestige symbol
Taste which possess an original taste 078 1.04

which offers a better taste

4. Estimation Results: The marginal utility of theattributes

First, a mixed logit is applied to the rank prefere data, allowing for random parameters, so that,
different consumers are allowed to manifest diffiengreferences for each characteristic (Price, iQual
Certification, Origin, Type of Brand). A Normal ditbution is assumed for each random parametert wha



implies that we allow the possibility that prefecen for specific characteristics are opposed (@aes
respondents may like and some others dislike Bagdram). Although it is frequent in the literatuce t
find a negative effect of price on preferences aimg a normal demand, it is not unheard off the
argument that price can act as a quality signabtGaud and Livat, 206/#) in which case, a positive
impact of price on utility can be expected. Thed@mn mixed logitModel Aallows to contemplate the
possibility that price can be a significant qualitye for some consumers while can deter preferdnces
other segment of consumers.

Formally, the utility obtained by individualfrom alternative (U, , i=1...,9)is:

Ui,n = ﬁPr,n EPI’I +ﬂTer,n EI-erl +IBSp, n[SpI+IBQC nDQC}',B Firm nD Firm+£ in [7]

where:

Ter =1 if origin in alternative is Teruel; = 0 if Spain non-specified; = -1 if Raye

Sp =1 if origin in alternative is Spain non-specified = 0 if Teruel
= -1 if Bayonne

Qq =1 if alternativa carries a Quality Certification (either PDO, P&l STG); = -1 if no
Quality Certification is attached

Firmi =1 if Type of Brand in alternativieds owned by the producer
= -1 if owned by the distributor

Pr : price in alternativé

& : residuals

Price (Pr) enters the model as linedrmand the rest of attributes as effect codes. Thezefwith the
exception of the coefficient on price, the restestimated (mean) paramete;%(’n, accounts for the
utility difference between one level and the refeee level. For instanceﬁQC measures the impact on

utility when ham carries the Quality Certificaticemd -,BQC measures the impact of the lack of Quality

Certification. In the case of Origin, where threedls are present, two effect codes are defineth, wi
estimated coefficientsf;,, and ﬂsp. The formemeasures the impact on utility of ham coming from

Teruel instead of Bayonne and the latter of hamiagnfrom any other place of Spain instead of
Bayonne. The impact on utility of the origin Bayenis can be obtained aéﬁTer +ﬁsp) g

Results of the estimation ®lodel Aare shown in Table’4For each random coefficient, a mean and a
standard deviation are estimated. The model shogeod overall fit (Adjusted pseudd®fs 0.449) and
superior to the equivalent non-random version ef(tion-reported) rank-ordered logit (Adjusted pgeud
R?% 0.432). All the standard errors apart from one ttee Spvariable) are significant, pointing out at the
heterogeneity in preferences. Besides, the meaffiaerts for Ter, Sp and Qg are highly significant
and positive, indicating that, on average, Spaoigdin, and more specifically Teruel, is clearhefarred
over Bayonne; and the presence of a Quality Ceatifin is preferred over the lack of such labele Th
distributor's brand provides a similar or even ghleir marginal utility to the consumers. Probably
because this brand is associated with the ownidigtr's brand, whose owner is the chain of
hypermarkets where the experiment was carried out.

Non-significant deviations around the mean are dofan the coefficients o8p andFirm;.

® Including Price as categorical through two effeatles, and running a Wald test on the equality of
coefficients, led to non-significant differencesidaaccordingly, a linear effect of price on utility
supported by the data.

® The design of the experiment precludes the inatusf specific constants for each alternative hase
would be confounded with the specific charactarssthat define each alternative in a unique form.

" GAUSS software is first used in the screening, oizgion and description of data and NLOGIT 4.0. is
applied in estimation.



Hensheeet al, (2005)* recommend the use of constrained distributiontfans, in order to rule out the
possibility that the un-constrained version (sustMadel A is actually hiding existing heterogeneity in
the data. Accordingly, iModel A-Restrictedwe restrict the normal distribution by imposiig tequality

of the mean and standard deviation for the var@aBfeandFirm. Although the overall fit of the model
does not improve, results now indicate that consahpeeferences are also heterogeneous with repect
these two variables.

Note that inModel A the mean effect of Price is not significant white standard error is. Given the
normality assumption, this result implies that taflthe population places a positive value on Paicd

half a negative value. Using the estimated paraméteModel A-Restrictedwe calculate the proportion

of consumers who attach a positive and negativeevid each of the characterisficwith respect to
origin, 84% of consumers prefer the Spanish origirfFrench-Bayonne. This percentage increases to
87.5% when the regional origin Teruel is specifiestead. With respect to the Quality Certificati82%

of consumers prefer that the product carries agirogertification, while the remaining 18% wouldhar

to purchase ham without Quality Certification. Hipaonly 16% of consumers prefer the Producer's
Brand over the Distributor's Brand.

Table 4. Results of the Mixed rank-ordered logideld

Model A Model A- Restricted Distribution
Variable Coeff. Std. Err. Coeff. Std. Err.
Pr, mean -0.010 0.010 -0.006 0.011
st. devi. 0.257 0.030 0.254° 0.031
Ter, mean 1.856 0.142 2.357" 0.261
st. devi. 1.506 0.269 2.040° 0.355
Sp mean 0.837 0.107 1.008° 0.154
st. devi. 0.083 0.137 1.003 0.154
Qg mean 0.913 0.102 1.045 0.175
st. devi. 0.935 0.174 1.141 0.318
Firm, mean -0.010 0.010 -0.118 0.055
st. devi. 0.013 0.118 0.118 0.055
Adgzp(éf)‘ddo' 0.432 ps?ﬁb & 0449 pseAudéb-ﬁ 0.449
LL (8°H)° -2010.728 | LL(8%° -1955.250  LL (6"ResY° -1958.040
N.obs. 1616

2" and™ indicate significance at 5% and 1%, respectively.

b Adjusted pseudo-Rn a conditional logit (CL) model with the sameptanatory variables adodel A
¢ LL(@): Value of the Log-likelihood function in models CL, A, A-Restricted

5. Exploring the sources of preference heterogengit

5.1. Socio-demographic profile and the preferencder Price

Results of the two variants dlodel Ashow heterogeneous preferences towards Pricahéytdo not
inform about explanatory sources of this heteroggn&herefore, we investigate next the influende o
two socio-demographic characteristics, age andniigc@n price-sensitiveness. For this purpbsegel A

is expanded to include the interactions denotedPmdowing, (Model B), and Pr_Young and
Pr_MidAge, (ModelC), defined as:

Pr_Lowlinc, = Price of alternative faced by consumers with monthly household net

income of 2100€ or less; 0 otherwise.

® Taking the coefficients on the variable T&s an example:

~ 0-(235) | ~
Prob(g,, >0) = Probl z>————— |=1-®(-115) = 087!

040 where® (.) is the cumulative distribution

function of the standard normal distribution, anthe standardized variable.
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Pr_Young, = Price of alternative faced by consumers with age lower than 36 years
old; O otherwise

Pr_MidAge, = Price of alternative i, faced by consumers \aigje between 36 and 65;
0 otherwise

Results ofModel Band C are shown in Table 5. The interaction véegmm both models are individually
significant (except for middle age). However, thansglard deviation of Price is still significant,dan
accordingly, these socio-demographic variables oriytribute partially to explain heterogeneous
preferences towards price.

Interestingly, the income interaction contributesimprove the overall fit of the model with respéat
Model A while age interaction only improves the fit witespect to the non-random parameters CL
model.

Those consumers with lower income (74% of the sajnphd younger (11%) are more price-sensitive
and get disutility from higher price®i_Inc, andPr,_Young coefficients are negative). This result is in
accordance with Bonnet and Simioni (28)1who also find an inverse relationship betweeitepr
sensitiveness and both, age and income. Withirs¢igenent of consumers with higher income and age
between 36 and 65 years old, preferences towaids pre equally split (the mean coefficient is non-
significant and therefore can be replaced by zewvilh half the segment preferring higher prices el
other half, lower prices. The estimated results tfa rest of attributes are quite similar to theeon
obtained fromModel A

Table 5. Results of the Mixed rank-ordered logitdelo exploring preference heterogeneity around the
mean of parameters on Price, Regional Origin ardiCertification

Model B Model C Model D
Variable Coeff. Std. Err. Coeff. gcri Coeff. Std. Err.
Pr Mean 0.014 0.017 0.004 0.012 -0.013 0.013
St. dev. 0.308 0.048 0.205  0.023 0.327 0.048
Pr,_Lowlinc, Mean -0.062 0.028 - -
Pr_Young, Mean - - -0.067 0.037
Pr_MidAge, Mean - - -0.024 0.020
Ter, Mean 2.858" 0.407 1.754" 0.131 2,779 0.411
St. dev. 3.21%5 0.618 1.4517° 0.230 2.954" 0.598
Ter,_FavSens Mean - - - - 0.887 0.343
Sp Mean 1.51% 0.259 0.748  0.093 1.401 0.251
St. dev. 0.252 0.242 0.126 0.164 0.677 0.247
Qg Mean 1.467" 0.235 0.741°  0.069 0.970 0.267
St. dev. 1.730 0.326 0.395  0.127 1.357 0.305
Q¢_FavSens -0.041 0.189
Qc_FavAtt, Mean - - - - 0.402 0.242
Firm, Mean -0.090 0.072  -0.064 0.047 -0.063 0.074
St. dev. 0.408 0.226 0.055  0.109 0.762 0.264
Adj. pseudo-R 0.451 0.446 0.455
LL (B)° -1945.135 -1962.795 -1936.140
LLR (vs Model A) 20.230 (0.000) 38.220 (0.000

N.obs 1616

¥R
a

. and” indicate significance at 10%, 5% and 1%, respebtiv

PLL(6): Value of the Log-likelihood function

°LLR: Log-likelihood ratio to test the joint signifance of interaction variables Model j ( j= B,C,D
with respect taviodel A;p-value in parentheses

5.2. Sensory and attitudinal profile and the prefeences for Origin and Quality
Certification
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Results of both variants dfodel A also showed that preferences towards the regagih Teruel and
the presence of a Quality Certification, are nahbgeneous across individuals. There is a smalbadth
significant segment of consumers who would ratheclpase ham from Bayonne instead of Teruel, and
without any certification. Therefore, we investigaiext the role of sensory preferences and atstude
towards the PDO as possible explanatory sourceshfegse heterogeneity, and if there is congruence
between stated preferences and both, hedonic sensduations and attitudes. In particular, we
investigate first, if those consumers more lea&etds those ham samples coming from Teruel artd tha
carry a PDO certification, also manifest a moreise preference towards these attributes; and gei€on
those consumers who show a more favourable attimards ham with PDO get also a higher utility
from the presence of the certification.

To accommodate both sources of heterogenkiodel Ais expanded to include the interactions denoted
as Teyr_FavSens, Q¢_FavSensand Qg FavAtt, defined as:

Ter_FavSens =Ter XFavSeng = 1 if origin in alternativei is Teruel and is faced by
consumers who belong to the segment 'Sensory fabtmutowards PDO Teruel' defined from
sensory hedonic scores; = 0 otherwise

Qc_FavSens =Q¢ XFavSeng = 1 if alternative carries a Quality Certification and is faced
by consumers who belong to the segment 'Sensooufalile towards PDO Teruel' defined from
sensory hedonic scores; = 0 otherwise

Qc_FavAtt, =Qc XFavAtt, = 1 if alternative carries a Quality Certification and is faced
by consumers who belong to the segment with a tivelg more favourable attitude towards PDO'
defined from the attitudinal scales; = O otherwise.

This is Model D, and results are shown in Table 5. The interactiefined by the sensory segment
membership and the attribute Teruel is highly Sigant, although we fail to find a significant as&tdion
between sensory and stated preferences with regpébe Certification. A relatively more favourable
attitude towards ham with PDO, on the other haerthsto explain preferences heterogeneity towdrels t
Quality Certification (at 10% significance levellConsequently, both acceptability and attitudes
contribute to explain, at least partially, the dgity of preferences with respect to the regionain and
the certification.

Interestingly, there is consistency between senaadystated preferences. Thus, the utility provided
the regional origin Teruel, and accordingly, thehability of choosing a product with this origirg i
higher for those consumers who show a higher degfesceptability of Teruel ham. Likewise, those
consumers who attach more intense connotationstbéaticity, tradition, quality, safety, taste esuatial
projection to the PDO, also manifest a more intgmiséerence towards the Quality Certification label

The overall fit of the model improves significantiyhen introducing the attitudinal interaction with
respect to any variant dodel A while the estimates for the non-interaction htttés remain similar.

4. Conclusions

The Regulatory Bodies of the six cured ham thatrashieved European protection in Spain have always
committed themselves to control the quality andyt@rantee the origin of the product. However, it is
necessary to study if this effort has been comnaiedt effectively to the consumer, and, accordingly,
investigate the role of the quality certificationdathe origin of the ham in consumers’ preferenddss
information is especially relevant for PDO Terushich is the eldest PDO of ham in Spain, and it is
produced close to the city where the experimerk fdace (Zaragoza).

A conjoint ranking experiment has been carriedtounvestigate consumer’s preferences for dry-cured
ham. The current paper aims at testing if the erfee of the quality certification and the origintbé
ham is heterogeneous across consumers. This infiormallows detecting what is the most attractive
segment of consumers to sell a ham with qualityifezation. Besides, different sources for consumer
heterogeneity are analysed, including socio-denpiucaraits, sensorial preferences and attitudes.

The results obtained from the modelization of mexfiees indicate that the quality certification is
considered as a quality cue on consumer choidécaatributed to increase consumer’s utility. Hoeg

this label is not considered as a signal of quddityall the consumers, as there was heterogemettyeir
preferences. The same occurs with the origin ofritwe The majority of participants in the conjoint
analysis prefer crearly Spanish hams over Bayormmeshand also Teruel hams versus Bayonne hams.
However, there is a small percentage of consumdie prefer Bayonne ham over Teruel ham.
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Neverthelessfor the majority of consumers the regional originsnmore powerful than the country of
origin Teruel, which is in good agreement with tkeeult of a previous study carried out by van $ien

et al. (20039). This result could be explained, at least patiscause Teruel has a long-term tradition and
reputation for producing quality white cured hamshe area were the study was carried out.

The sources of the heterogeneity of the consunpggferences are investigated through a mixed rank-
ordered logit. Two different sources have beenyeeal in this paper:

First, consumer’s heterogeneity around the pricevigluated trying to identify which consumers are
willing to pay more for a particular attribute, acding to their socio-demographic characteristidere
specifically, it is investigated if consumer’s siingy to price depends on the age and incomehef t
participant. This information may be more valuafide the agro-food producers of ham with quality
certification, such as PDO Teruel or other Spamiam with PDO, as they can target its products to a
specific segment of consumers.

In this way, both the income and the age affecsaarers’ willingness to pay.

The low-medium income consumers, whose net incoimtheohousehold is lower than 2100€, are more
price sensitive than the rest of consumers, anddhge occurs with the youngest consumer (who are no
older than 36 years old). Therefore, consumersraldan 36 years old with a medium-high income

should be the more suitable segment to target la—higality product, such as a Spanish or Teruel ham
with PDO.

Second, consumer’s heterogeneity around the clagdditributes is investigated in order to asceiifain
consumer’s hedonic valuations and attitudes aftbefir marginal utility attached to the quality
certification and the origin of the ham.

The results show that those consumers belongiraydluster based on their hedonic valuations, with a
clear preferences towards Teruel ham in genera, RIDO Teruel ham in particular (denoted as the
‘Hedonically PDO Teruel prone’cluster), obtain datively higher utility purchasing cured ham coming
from Teruel. This is an interesting market for PD€ruel, as these consumers not only show a strong
hedonic preference for this product, but also aveenmclined to purchase this product.

In the case of consumers who show the highest amgnatewith a set of statements with regard to a PDO
ham in the attitudinal survey, they are more prtm@urchase cured ham with quality certification in
comparison with a product without PDO.

However, it is also important to combine this imf@tion with the one obtained previously about the
socio-demographic individual's characteristics,oier to obtain a more accurate predictor of al fina
purchase.

Therefore, consumers with a medium-high age anohires; a revealed hedonic preference for Teruel ham
(with or without certification) or a high agreemanith some statements about PDO ham, appear to be
the most interesting segment to target PDO Terael &and PDO Spanish ham, respectively.

Finally, we conclude that the results obtained slioat there is clear consistency between attitahes
stated preferences, whist the linkage between sgiasal stated in terms of quality certification uegs
further investigation. Nevertheless, regardingdhgin, the sensory preference towards a specifgiro
triggers a higher intention to purchase a ham thiith origin.
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