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Résumé de la these

Les Indications Géographiques (IG), désignent uoellgarticulier utilisé pour assurer la
qualité, l'origine et protéger les produits de lantefacon. Elles lient la qualité et la
réputation d'un produit a un territoire et sonstgrésentes en Europe, notamment en France.
A I'heure ou les consommateurs demandent davamtageansparence et d'information sur
I'origine des biens gu’ils consomment, la valotisatdes produits locaux représente un enjeu
important. Nous analysons dans cette thése, leeategr®ent a payer des consommateurs pour
les produits sous indications géographiques ad’diella base de données Kantar WorldPanel,
qui regroupe des données d’achats des ménagesiffabh@ccent étant mis sur les fromages
AOP d’Auvergne, nous travaillons sur la période @010 qui représente la période de
réforme et de restructuration des acteurs deselidOP fromageres auvergnates. Dans un
premier temps nous réalisons une méta-analysedafioiserver ce que les études nous disent
sur le sujet. Sachant que le consentement a payame prime du prix, nous estimons la
dispersion et les déterminants des prix des froma@aP d’Auvergne dans un second temps.
Enfin, dans un troisieme temps, nous répondonstr& igoiestion de recherche principale en
estimant les déterminants de choix et le consemetpayer (CAP) des consommateurs. De
facon globale, nous trouvons que l'indication géphique joue un réle important dans
I'esprit des consommateurs durant les actes d’achadis pour qu’elle soit plus efficace, elle
doit étre accompagnée par des stratégies de pmamatitiée par les distributeurs et
producteurs. De méme les attributs des produitesetonditions de distributions jouent un
réle plus important dans les décisions d’achats r@aport aux caractéristiques propres aux
consommateurs. Enfin, nous notons que les consosningabnt des CAP tres différents d'un
fromage AOP d’Auvergne a l'autre, mais ces CAP epgent tous vers un prix unique, qui

représente le prix espéré par les consommateurspsyroduits.

Mots clés :Indications géographiques, Labels, ConsentementyarpDispersion des prix,

Marchés agricole laitiers, Asymétries d’informatiualité, Econométrie.
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Summary of thesis

Geographical Indications (Gls) designate a pawicldbel used to ensure quality, origin and
protect products from counterfeiting. They bind thelity and the reputation of a product to
a territory and are very present in Europe, espgdéraFrance. At a time when consumers are
demanding more transparency and informations atheubrigin of the goods they consume,
valuing local products represents an importantessu this thesis, we analyze consumers'
willingness to pay for products under geographigadications by using the Kantar

WorldPanel database, which includes data of pussha$ French households. With a focus
on Auvergne PDO cheeses, we work on the period-2008, which represents the period of
reform and restructuring of actors in the Auverdti@O cheeses sector. In a first step, we
carry out a meta-analysis in order to observe whatstudies tell us about the subject.
Knowing that the willingness to pay is a price pnem, we estimate the dispersion and the
price determinants of Auvergne PDO cheeses in ansestep. Finally, in a third step, we

answer to our main research question by estimatiegerminants of choices and the
consumers' willingness to pay (WTP). Globally, welfthat the geographical indication plays
an important role in the minds of consumers dupngchasing activities, but in order to be
more effective, it must be accompanied by promositrategies initiated by distributors and
producers. Similarly attributes of product and dtads of distribution play a more important

role in the decisions of purchases, with regardhe characteristics of consumers. Finally, we
note that consumers have WTPs very different frdAD&® cheese from Auvergne to another,
but all these WTPs converge towards a single pritech represents the expected price of

consumers for these products.

Keywords: Geographical Indications, Labels, Willingness toy,pdrices dispersion,
Agricultural dairy products, Asymmetries of infortiman, Quality, Econometrics analysis.
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Contexte de la thése

Les biens agro-alimentaires, notamment dans leamgposantes environnementales (origine,
méthodes de production, savoir-faire, etc.) sosta@emples types de biens dont la plupart
des utilisateurs peinent a évaluer la qualiténsgque. De nombreux scandales, dont certains
tres récents (le lait a la mélamire2008 ; les graines germées contaminee&011 ; l'affaire
Spangherb— 2013, ou encore l'affaire des ceufs contaminré®017), ont mis en évidence la
guasi incapacité des consommateurs a connaitreéiémbles caractéristigues des biens
consommeés. Par conséquent, les achats se fontaggmént en se basant sur la qualité
percue, notamment au travers de signaux de qualipé labels), mais dont la multiplicité
semble affaiblir I'efficacité informationnelle congant a déconnecter le prix du bien de sa

valeur.

Ces problemes ont de nouveau soulevé les questiensécurité alimentair€”instrup-
Andersen, 2009)et de risques sanitaires des aliments consomfiésrid Health
Organization, 2007)Les consommateurs, désormais trés préoccupésriggne des aliments
gu’ils consomment, sont de plus en plus exigeantsla qualité percue, au travers de

différents signaux d'informations.

Dans un tel contexte, les agriculteurs associedransformateurs, dans I'optique de protéger
leurs produits de l'usurpation de notoriété, dedgtrencier des produits standards et de
mieux informer les consommateurs, ont mis en ceavee I'appui des pouvoirs publics des
démarches « qualité » fondées sur l'origine géducae et le respect des usages locaux
loyaux et constants. Cette politique s’appuie &autiliation et la promotion des Indications
Géographiques (IG) et leur reconnaissance européartravers par exemple I’Appellation
d’Origine Protégée (AOP) et I'Indication GéograpredProtégée (IGP).

1 Ce lait avait provoqué des intoxications en nomBie.enfants sont morts, plus de 300 000 nourrssmaient
été malades en Chine.

2 Causé par la bactérie E, ce scandale une quararttaimorts et pres de 4000 malades.

3 La viande de cheval non étiquetés était vendaepdake de la viande de boeuf.

4 Déclenché en France a cause des ceufs belges tandées contenant des traces de fipronil, un insdetet
acaricide, normalement interdit d’'usage sur desiank destinés a la consommation humaine.
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Les Indications Géographiques (IG) représententype particulier de label utilisés pour
assurer l'origine et protéger les produits de lpstion, la qualité et les efforts collectifs
visant & créer une réputation du produit. Les IGt swilisées en Europe depuis des décennies
avec des produits spécifiques pour lesquels latguedt directement liée aux caractéristiques
de l'origine, au savoir-faire traditionnel et ackpacité des acteurs de la chaine de valeur a
promouvoir ces spécificités et a protéger la rémrala protection des IG a été largement
débattue au sein de ['Organisation mondiale du cencen (OMC) pour savoir si les

protections doivent étre considérées consmieggenerisou comme marques de commerce.

Objectif du travail de thése

Cette thése de doctorat est une thése en éconqnplgjwe et traite de la question de
I'efficacité de ces indications géographiques, camwoatil d’amélioration de I'information
aupres des consommateurs, permettant de reconlaadimalité dans un contexte d’asymétries
d’'information (Akerlof 1970) L'accent est mis sur les Appellations d'OrigineotBgées
(AOP), qui désignent des produits dont toutes lapes de fabrication (la production, la
transformation et I'élaboration), sont réalisédersein savoir-faire reconnu dans une méme

zone géographique, cette derniere donnant seg@&astiques au produit.

Tout en s’appuyant sur I'analyse d’'un marché paligc a savoir celui des fromages AOP
d’Auvergne, nous testons des hypotheses économipigationalité et de préférences des
agents. En effet, le marché des fromages préserdecaractéristiques d’'un marché
imparfaitement concurrentiel ou il existe plusieutistributeurs proposant des produits
différenciés, dont aucun ne peut capter l'intégrale la clientéle de ses concurrents, en raison
de la différenciation des biens régnant sur le hartes biens sont suffisamment semblables
pour qu’il y ait concurrence par exemple dans lesnhges a pates persillées et dans les
fromages a pates molles. De méme, ces biens sffisamument différents pour que les
entreprises aient un pouvoir de monopole sur cextdes produits. Nous évaluons donc le
consentement a payer (CAP) des consommateurs g®itnoinages AOP d’Auvergne afin de
comprendre si I'identification géographique jouerbun réle de signal de qualité dans I'esprit
des consommateur$eri et Gaeta (1999nt montré que les certifications IG visent a

augmenter la valeur du produit car ces systemessaient une réglementation plus stricte,

> Terme d'origine latine qui qualifie quelque chdsespécifique a une personne, un animal ou un.objet
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ainsi, le label AOP fait en sorte que les consorenratacceptent plus facilement le produit
en augmentant leur conviction, surtout lorsqu'agst de nouveaux produits. Ainsi, les 1G
réduisent la confusion et les codts de rechercHénflamation sur la qualit€Dimara, Petrou
et al. 2004) Le cas des fromages AOP d’Auvergne est intéréssanils rencontrent des

difficultés a capter de la valeur qui pourrait &adistribuée en partie aux producteurs de lait.

La production, la normalisation ainsi que la conmuiaisation des biens agro-alimentaires
sont donc des enjeux tres importants aujourd’handbun monde dominé par la concurrence
des produits dans le contexte de la mondialisaties, stratégies hors-colt telle que la
différentiation par les signaux de qualité liéel'aigine peuvent apparaitre comme une
solution pertinente. Les marchés agroalimentaires pesitionnent au centre de cette
différentiation, car les consommateurs sont de ptuplus familiers des ces produits a cause
de leur multiplicité et leur diversité. Mais la @tien de la structure d’organisation de ces
marchés reste une guestion majeure, qui s’ave@eptus évidente pour l'industrie laitiere
et fromagére. En effet, ces produits peuvent éresidérés comme des biens de croyance
Nelson (1970) (Darby et Karni, 1973)car méme I'habitude de consommation ne nous
informe pas suffisamment sur leur qualité. Ce quére a se demander quel type de signaux
de qualité on appose sur ce type de produits &ficitbr les consommateurs dans leurs actes

d’achat, sachant I'enjeu sanitaire et économique.

L'objectif des producteurs et des distributeursnetdinformer les consommateurs sur la
gualité de ces biens et par la suite de les ingitpasser a I'acte d’achat, la question est de
savoir si l'indication géographique est un signa dualité crédible permettant aux
consommateurs de faire facilement leur choix ; wepgse un autre probléme de mesure de
leur consentement a payer (CAP) pour les produiteapt ce type de signal. La démarche 1G
étant une démarche de qualité qui exige un suild etspect d’'un cahier des charges strict et
des régles de production trés élaborées dont Etbpest la différentiation, peut entrainer des
codts de production élevés qui sont généralemenpeanseés par le prix élevé du produit final
acheté par le consommateur. Mais les consommatgianst a eux souhaitent acheter des
produits de qualité a des prix moins éleves, etpasequent risquent de préférer des produits
standards qui sont & des prix abordables, rendiasitinefficace la politique de labellisation
soutenue par les pouvoirs publi@mnnet et Simioni (20019nt montré par exemple que sur
la base d’'un méme prix, les consommateurs vonemeluin fromage Camembert non AOP

par rapport a un Camembert AOP. Selon les autkgrsparques privées sont plus pertinentes
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dans I'esprit des consommateurs ; ce qui poseolelgme du prix d’équilibre permettant aux
consommateurs, aux distributeurs et aux productgerrgroduits IG de trouver satisfaction,

d’ou la nécessité d’évaluation du CAP des consoraunat

Problématique de la these

Nous choisissons comme cadre d’application les digea AOP d’Auvergne, car cette région
francaise est assez rurale et regroupe a elle $ewes 45 fromages sous Appellations
d’'Origines Protégées que comptent la France, airsédCantal, le St Nectaire, le Bleu
d’Auvergne, la Fourme d’Ambert et le Salers. Cesdpits représentent I'image de cette
région et donnent aux habitants un sentiment deefiggionale. D’'apres I'INA©et le
CNAOL’ en 2014, les AOP fromageéres représentaient 15¢@%dabrications de fromages
affinés francais et environ 1,6 milliard d’euros aéffre d’affaires. Depuis I'année 2000, le
tonnage de fromages AOP francais est stable aveg® 190 000 tonnes pour un chiffre
d’affaires d’environ 1,4 milliard. Malheureusemerdgs fromages AOP de I'Auvergne ne
connaissent pas la méme stabilité qu’on retrouvenigeau national francais. Plusieurs
facteurs ont été évoqués afin d'expliquer cetteldeane comme par exemple lesuveaux
modes de consommatiofiss jeunes seraient moins attirés par les preduiypés » te colt
du fromage des établissements qui réduisent voire suppriment |eayon coupe
traditionnel; la concurrenceaccrue de certains fromages dit "marketés" (prereoriitre
d'exemple le cas du Saint-Agur pour les péates bé&ss); la difficulté de certaines

fromageriesou bien encore I&ible positionnement sur le libre-service

Suite aux difficultés rencontrées par ces filiefesmageres d’Auvergne, une stratégie

régionale fondée sur trois leviers a été mise evree®armi lesquels :

- (1) la rénovation des cahiers des charges dans unaobfgctif d’amélioration de la qualité
et de la crédibilité du signe AOP ;

- (2) un effort marketing et une campagne de promotiolective afin d’améliorer la
notoriété de ces fromages aupres des consommateues fidéliser dans leur acte d’achat et

d’augmenter leur consentement a payer ;

8 Institut ational de Il'origine et de la qualité
7 Conseil National des Appellations d'Origine Laitig
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- (3) la mise en place d’une contribution volontaireigdtioire (CVO) afin de redistribuer le

surplus espéreé vers les éleveurs et financer lepagnes de promotion.

Malgré ces actions, les filieres fromageres AOP Aarvergne connaissent toujours des
résultats économiques tres moyens tant en termpexddu lait que de croissance du marché
des fromages AOP. L’innovation étant tres limitg,marrivent pas a retrouver les niveaux de

commercialisation d’avant 2003.

Le niveau de performance faible de la stratégidifiérenciation fromagere en Auvergne, de
méme |'écart existant entre les prix des prodwtsisd’usine et les prix pratiqués au niveau
des consommateurs finaux interpellent donc aujbuides professionnels des filieres, I'Etat
et les collectivités territoriales. Ils exigent widier les facteurs explicatifs de cette situation
pour aller vers des propositions qui pourraientrigtre la relance de ces filieres essentielles
pour le développement d’une région marquée pavade et les handicaps de productivité et

surtout permettre de retrouver la confiance des@mmmateurs.

La question de recherche appliguée que nous trait@nest la suivante : Quels sont les
déterminants de choix des fromages d’Auvergne sodsOP et quel est le consentement a

payer des consommateurs pour ces produits?

Nous répondons a cette question a l'aide de la Hasdonnées Kantar WorldPanel, qui
regroupe des données d’achats des ménages fraNgais. privilégions la base Kantar par
rapport aux données d’enquétes terrain, car eflbaste sur les données scannées d’achats
réellement effectués. Ce qui résout par ailleurspiebléme de "biais" rencontré dans
implémentation des enquétes. Nous travaillonslaupériode 2008-2010 qui représente la
période de réforme et de restructuration des axeita filiere. Pour traiter cette question de

recherche nous posons les hypotheses suivantes :

Hypothese 1 les fromages AOP d’Auvergne sont consommeés paesoles catégories de
consommateurs. Mais les attributs du produit infaemt plus les décisions d'achats par
rapport aux caractéristiqgues propres aux consonmursstearpa and Del Giudice (2004Yan
der Lans, Van Ittersum et al. (2001)

Hypothese 2 :les producteurs des fromages AOP d’Auvergne ontditfigultés, car ils
s’adressent a un marché dont ils n'ont pas I'ogigore (consommateurs trés hétérogenes).

Les produits étant traditionnels et patrimonidaBenhamou, 2015)ils ne correspondent pas
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aux attentes des consommateurs, et du coup somtoct®s a un monde qui veut de

I'innovation.

Hypothese 3 certains producteurs n'utilisent pas 'AOP commetear d'information, par
contre d'autres utilisent seulement le signal AQ&porte, 200Q)Mais cela reste insuffisant,
car la réputation du produit et le CAP des consotaura dépendent du signal prix et d’autres

signaux comme I’AOP et la promotion.

Hypothese 4 les fromages AOP d’Auvergne n’arrivent pas a captéfisamment des parts
de marché ou le CAP des consommateurs, car ilsvéat pas a multiplier et a combiner les
promotions de leur produit. Ce sont économiquendast petits fromages n’ayant pas les
moyens de développés des actes promotionfielsard, 2014) (Menadier, 2012) On

pourrait penser qu’il existe un certain pouvoimadarché.

Hypothese 5 :Selon la structure du marché (plus ou moins oligjspgue, plus ou moins
concurrentiel), le surplus capté par les produstegra plus ou moins important, du fait du
pouvoir de marché dont dispose la distributionx(jai niveau de la distribution étant parfois
le double du prix au sorti d’'usine). La concurrenggrésentant ainsi un outil de limitation de
la dispersion des prigGerardi and Shapiro, 20Q9)

L’originalité de cette these de doctorat est détnmd’accent sur I'analyse des déterminants
socio-eéconomiques rarement étudiés dans ce geapprdche. Des travaux ont par exemple
été menés sur la différenciation et la valorisatianait de montagne hors AOP en Auvergne
(Jeanneaux et al 2011)mais aucune étude ne porte sur le consentemgrdayer des
consommateurs pour les fromages AOP d’AuvergnemBme, les recherches réalisées sur
les systemes de production fromagere se sont csaesrsur des produits emblématiques et
déja en capacité de dégager une forte valeur gdldésan & Monier (20028t Hassan &
Monier (2002) Par ailleurs, peu de travaux traitent du réleéjpar la dispersion des prix dans
les décisions de consommation des produits alinrestaet particulierement les produits sous
Indications Géographiques (IG). Il existe trés mhku travaux permettant de comprendre
comment un fromage possédant déja des caractaestide différenciation marquées, peut
émerger sur un marché de qualité haute. Il estnclm possible de s’inspirer de la littérature
existante afin de répondre a ces questionnementainsi contribuer aux disciplines
d’économie de I'information et d’économie indudtaeen éclairant sur les leviers sur lesquels
pourrait s’appuyer une stratégie de reconquéte aifts gle marchés aussi bien au niveau

national gu’international.
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Contenu des chapitres de these

Pour ce faire, notre travail se composédiapitresrépartis dansleux parties
La partie |, dans laquelle nous réalisons une revue de littr@ontienB chapitres

Dans lechapitre 1 nous réalisons une revue de littérature sur lascinés agricoles laitiers
(structure et fonctionnement) avec un focus sumdeché des fromages francais en général et
celui des fromages AOP d’Auvergne en particuliez.dBapitre nous permet d’observer qu'il
n'existe pas unrharché du fromage d’Auvergn@ proprement parler, puisque chaque
fromage, en I'occurrence les AOP d’Auvergne, paessedifférents circuits de distribution et
est produit par différents acteurs (industrielnfemerie, laiterie, fermiers...). Donc, chaque
fromage AOP d'Auvergne a en quelque sorte son praparché et la stratégie de
différentiation est fortement liée au signal AOPncoe moyen d’informer les consommateurs

dans le cadre d’'un marché imparfaitement concugaietec un marketing agressif.

Le chapitre 2est un chapitre qui pose et délimite le cadrerthée dans lequel s’inscrit cette
these de doctorat, a savoir 'économie de l'infdiora et I'économie industrielle. Nous
faisons par conséquent une revue de littératurerithée des problemes d’asymétries
d’'information que sont la sélection adverse eg€Bamoral. Cette revue de littérature montre
gue les probléemes que souléeve I'économie de I'mfdion a travers les asymétries
d’'information trouvent leur solution dans I'’écon@mndustrielle au travers de la réputation,
la publicité, les certifications, etc. Ce chapim@sente aussi les indications géographiques
comme un instrument de signalisation de la quailée que le prix, au travers de la

démarche de production et de I'origine de proveeates produits.

Connaissant le cadre théorique de notre recherahes nous posons ensuite les questions
suivantes : comment évalue-t-on le consentememtyarpans la littérature ? Quels sont les
méthodes d’évaluation ? Et quels sont les gransisliteés ? En nous basant sur des articles
tels que ceux d8onnet et Simioni (2001L)Santos et Robiero (2005F5aulais et Ruffieux

(2012) etc, nous réalisons une méta-analyse dans létehapivant.

La méta-analyse dohapitre 3 porte sur les produits laitiers (lait, beurre,nfiage, yaourt).

Nous trouvons qu’en moyenne dans les études, i'lefiiel est un signal de qualité important,
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les indications géographiques telles que 'AOPAGP39%) et le label BIO (+46%)
augmentent le consentement a payer des consommdteaqu’ils sont apposés sur les
produits laitiers par rapport a d’autres signaume® les OGM ou la démarche HACCPR
etc. Nous trouvons également que le type de méshddealuation influence les résultats sur
le consentement a payer des consommateurs. Parplexdes méthodes hypothétiques
(+18%) font apparaitre en moyenne un consentempayer positif par rapport aux méthodes
non hypothétiques. Enfin, nous trouvons que pagsi groduits laitiers, le fromage a en
moyenne un consentement a payer des consommaddies (F36%), par rapport a d’'autres

produits laitiers comme le yaourt et le beurre.

Ce résultat novateur par rapport a céhaiselnicu, Costanigro et al. (2018Jr le fromage,

nous ameéne a nous demander, quel consentementea @@y consommateurs pour les
fromages sous indications géographiques, partremtiént sous Appellations d’Origine
Protégées ? Ce chapitre est important dans la mesuil nous apprend que le signal AOP a
des effets positifs sur le CAP des consommateuss. pldis il nous enseigne que les
caractéristiques du produit jouent un réle impdrtdans la détermination du CAP des
consommateurs, mais ne nous renseigne pas beausmaupes caractéristiques des

consommateurs. Ce qui nous conduit pdetie Il de notre these.

Cettepartie Il qui est une partie empirique spécifique aux AQRugtergne, est constituée de

3 chapitres Elle utilise la base Kantar WorldPanel.

Dans lechapitre 4 nous présentons cette base de données KantadRdodl et nous
analysons les données afin d’avoir une premiere deéla dispersion des prix et des habitudes
de consommation des consommateurs. L'analyse deade de données montre que les
régions francaises dans lesquelles les fromagesrsdent a des prix élevés par rapport aux
autres régions sont I'lle-de-France, I'Alsace, Riv@tipes et I’Auvergne. Mais la région dans
laquelle 'on dépense plus par acte d’achat resteégion d’Auvergne, qui est la région
d’'origine des 5 fromages AOP que nous étudions tamsdre de cette thése. Enfin, nous
trouvons que les prix des fromages AOP d'Auvergoset dres disparates d’une région

francaise a l'autre, ce qui invite a examiner kasses de ces dispersions dans le chapitre 5.

8 Indication Géographique Protégée
9 Organismes Génétiguement Modifiés
10 Hazard Analysis Critical Control Point
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Dans cechapitre 5§ nous nous demandons, quels sont les détermidantsix des fromages
en général et des fromages AOP d’Auvergne en pégic? Car ce sont ces déterminants que
le consommateur observe et qui déterminent sonectament a payer. L'on se demande
€également ce qui peut expliquer la dispersion des gbservés d’'une région francaise a
'autre et comment réduire cette dispersion des DiNous trouvons que les déterminants du
prix des fromages sont : les promotions, le typepdissentation (Morceau, Entier, etc.), le
type de conditionnement (Barquette, Sachet, Papeér,), le circuit de distribution
(Hypermarché, Supermarché, Hard-Discount, Crémiefromager), la région de vente, la
présence d’'une marque de distribution, la saisachdit (été, automne, hiver, printemps),
lindication géographique (AOP/IGP). Par ailleunspus trouvons que les indications
géographiques comme les AOP (et les IGP) impagiesitivement et significativement le
prix des fromages en moyenne de +2.329 €/kg pagvorapaux fromages sans indication
géographique. Ensuite, nous trouvons que les aigrégpliquant les dispersions des prix des
fromages AOP d’Auvergne sont : I'inflation, les protions, la période d’hiver et la présence
d’'une marque de distribution apposée sur ces fremdgnfin, il ressort des analyses que les
agrégats permettant de réduire cette dispersionpdgsobservés sur les fromages AOP
d’Auvergne sont: une augmentation des parts dechmar la concurrence, le nombre de
présentation par fromage, les achats dans les egaret moyennes distributions
(Hypermarché, Supermarché, Hard-Discount).

bY

Connaissant désormais les déterminants des prixfrdesages, nous répondons a notre
guestion de recherche principale chapitre § qui est de savoir quel est le consentement a
payer (CAP) des consommateurs pour les fromages A@BRvergne ? Car ce sont ces
déterminants du prix calculé ahapitre 5 qui déterminent le CAP des consommateurs.
Rappelons que le consentement a payer ici estime pu prix que les consommateurs sont
préts a payer par rapport au prix initial. Cettengrde prix peut étre positive ou négative et
représente parfois le surplus du consommateur. Nousons que les caractéristiques des
consommateurs n’influencent pas grandement leusidécd’achat, mais ce sont plutét les
attributs des fromages qui influencent les consorauna. C’est-a-dire, la présence d'une
marque de distribution apposée sur ces fromagesalegaux de distribution, le pourcentage de
matiere grasse de ces fromages, la promotion eéden de vente sont les attributs qui
influencent les consommateurs durant les acteshdtac Nous trouvons également que les
consommateurs sont préts a payer environ +2.68 @kr I'AOP "Cantal" par rapport au

prix initial du produit, -0.013 €/kg pour 'AOP "tlectaire" par rapport au prix initial du
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produit, +3.207 €/kg pour 'AOP "Bleu d’Auvergneaprapport au prix initial du produit,
+3.233 €/kg pour 'AOP "Fourme d’Ambert" par rappau prix initial du produit et -4.619
€/kg pour 'AOP "Salers" par rapport au prix initidu produit. Nous trouvons que ces
consentements a payer convergent vers un prix ardéggnviron 12 €/kg pour les fromages
AOP d’Auvergne. Enfin, nous trouvons qu’en termégilité, les consommateurs ont une
utilité plus élevée pour les fromages non AOP, nént ensuite les fromages AOP d’autres
régions, et en derniére position les fromages AORIErgne. Nous concluons que les
fromages AOP en général et AOP d’Auvergne en paiicdoivent améliorer et combiner
leur stratégie de promotion ou de notoriété facefemmages non AOP. Car ces produits ne
peuvent plus se contenter du seul signal AOP comenteur d’information. lls doivent
combiner le signal AOP avec différentes promotiafis de se faire connaitre et d’étre plus
creédible. Enfin, dans un objectif de relance déisrés AOP fromageres auvergnates, les
distributeurs en collaboration avec les productgosrraient pratiquer un prix moyen du
produit d’environ 12 €/kg afin d'attirer plus de nammmateurs et ainsi jouer sur l'effet
quantités vendues et non sur I'effet prix élevémtesluits.

Nous concluonsla thése par la suite en proposant de possiblemn®ErnNs sur les nouveaux

produits IG des pays en développement et en faigamtouverture sur le réle que peuvent
jouer les interactions sociales ou encore « nosnemles », « influence des pairs », « effets
du voisinage », « effets de conformité », « eftimitation », « effets de contagion » selon

Manski (1993)dans les habitudes de consommations des individus.
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Chapter 1. The Market of dairy

products



1.1. Introduction

The structure and functioning of agricultural maskess a national but also an international
challenge for most countries. The export of thegecaltural products is an indispensable
source of income for farmers, but the volatility tbEse markets and the volatility of price
make their participation to the international tragey risky. These multiple upheavals have

led public authorities to adopt policies to regeltdtese markets.

This has been observed, for example, in the daugtas introduced in the Common
Agricultural Policy in 1984, the aim of which was limit and stabilize the milk production
by regulating the price of milk in Europe, in padiar by allowing breeders to sell their
production at a price that satisfied them. Thisigyowas strongly contested by farmers,
particularly in France, hence their suppressioApnl 2015. This highlighted the importance
of actors in the dairy sector in the majority otiotries.

This chapter highlights the structure of dairy egftural markets. The section 2 presents the
functioning of international dairy markets. The tgmt 3 presents the market structure of
cheeses in France. The section 4 presents theidoimg and structure of Auvergne PDO

cheeses market. Finally, we conclude in section 5.

1.2. Dairy agricultural markets
Dairy markets are very complex markets, notablyabhse these products are perishable. This
chapter based on the descriptive data from thel'tp@maot?, 1df'3 and Fad', gives us a
comprehensive overview of the functioning of thesekets.

1.2.1. World production of dairy products

World milk production is dominated by cow's millgaut 83% of quantities produced in 2014

(Table 1), followed by, buffalo milk which weighs3%. It is derived from the female of

1 |nstitut national de I'origine et de la qualité

12 Conseil National des Appellations d'Origine Latitie

13 International Dairy Federation

14 Food and Agriculture Organization of the Unitediblas
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buffalo and is rarely collected in Europe and maiobllected in Asian countries (India,
Pakistan, and China). In last positions, appeargtie milk (2%), the sheep milk (1%) and
other mammals (1%), such as the camel.

Table 1: production of milk

Million tons 2010 2011 2012 2013 2014
Cow milk 609.8 623.6 636.7 642.2 663.2
Buffalo Milk 93.1 97.0 99.9 101.8 106.3
Goat milk 17.7 18.2 18.4 18.6 18.8
Sheep milk 9.8 9.7 9.9 10.0 10.1
Other Milks 3.8 3.8 3.7 3.9 89
TOTAL 734.2 752.4 768.7 776.4 802.2

The data come from IDF (International Dairy Fedeoai)

In 2014, world dairy production exceeded 800 mllimns, an increase of 3.3% over the

previous year. Among the largest continents prodyoiilk, there are:

— Asia. The first place is attributed to India, twerld's leading producer of milk, and its

massive collection of buffalo milk (53% of its miticoduction in 2014).

— Europe (in the broadest sense, including Ruselatee EU-28), takes the second rank.

— The American continent takes the third place. WBeis the undisputed leader, representing

almost half of the production of this continent.

Nearly 69 million tons of milk and dairy product®re traded on the world market in 2013,

representing barely 9% of world production. Thelarption is simple: since milk cannot be

transported safely over long distances, most ofntlilk is consumed near the production

regions. Butter, cheese and milk powder are maitatda for international trade. The world's

major suppliers of dairy products in general areopa and New Zealand. The latter has a
special place. Its production is relatively mod€22 million tons in 2014), but its low

domestic consumption favors export.

In 2013, there were 272 million dairy cows on thenpt. Nearly 40% of the livestock lived in
Asia, 14% in Europe and only a little over 3% ire thinited States. There are strong

disparities in competitiveness and dairy yieldsdid became the world's first milk nation in
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2001, ahead of the US. In 2012, it produced 14%ianiltons against 19 million 40 years
earlier. China is the other Asian dragon of mil. évolution is dazzling. In 2004, its cow's
milk production was 16 million tons, in 2014, iready reached 37 million tons, and the
country is at third ranks in the world. Unlike ladithe consumption of dairy products in

China is not traditional, and it is growing rapidly

Figure 1: repartition of the production of dairpgucts in the world in 2010
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In the dairy sector, for example, it should be ddteat international trade represents only 6%
of world milk production and prices are very vdtiQuite criticized, quotas in European
Union have played an effective role in the contosupply of milk and dairy products, while
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contributing to a territorial distribution of prodiion on family structures. In addition, they

helped to control the spending on the Common Agtical Policy.

World trade of dairy products represented the exant of 65 million liters in 2014
(excluding intra-Community trade), about 8% of therld production. Most dairy products
traded around the world consist of dry ingrediefmslk and powders, caseins), cheddar
cheese and butter abdtter-oil, as well as easily transportable and stored ptsd@onsumer
products, heavy and perishable, are most oftenucoed as close to production zone as
possible. If the global market is a real opportyiidr large production areas, its narrowness
contributes to increasing volatility: a small fluation in production volumes or demand can

lead to large price fluctuatiotis

1.2.2. World consumption of dairy products

The aim of suppression of quotas in Europe wastoease dairy exportations. But, the
European consumption remained large and stagnantth® other side of the globe, this
increased, because Asia increased their consumgttidairy products. China leads the game,
as often with raw materials. The tainted milk s@sdhat have affected the country on
several occasions since 2008 have also led to gmentation of importations of milk

powder. In 2013, China absorbed 40% of world impat skimmed milk powder with

215,000 tons purchased, compared to only 51,000 tem years earlier, according to the

calculation of Agrite.

The apparent consumption of dairy products varreatty from one continent to another, due
to different structure of agricultural productidhit is on average 104 kg per capita in 2010 in
the world, it is 43 kg in Africa, 67 kg in Asia a0 kg per capita in the 27 European Union
countrieg(source : CNIEL from FAO Food Outlook de juin 2D11

Dairy markets, which are generally considered toclmse to saturation in the European
Union, are, on the other hand, a great growth pieiem emerging countries due to the

globalization of consumption and foods patterns.

15 Analyse Bovins lait - Chine_ABCIS n°13 - Juilled15
16 Commodity consulting Company
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Figure 2: repartition of the consumption of dairggucts in the world in 2010
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The average annual consumption of dairy produatsaeita increased by 10%, about 10 kg
in the worldwide between 2000 and 2010, a periodrevtthe world population increased by
about 800 million people. Moving from average conption per capita to overall

consumption, between 1970 and 2007, there is arare of 1.2% per year in the quantity of
dairy products consumed around the world. Whilesoomption has barely increased in
developed countries during this period, it has éased by 3.6% per year in emerging
countries, with annual growth of 6.5% in East Aarad 4.3% in South Asia. This growth is
not uniform. Depending on the country's populagiwowth dynamics, it focuses on different
dairy products and involves different trade chasnErom 2005 to 2007, the consumption of
dairy products was equal between developed andgamgecountries with 350 to 360 million

tons on both sides

As the world's population could rise from 7 billitm 9 billion by 2050, FAO projections for

dairy consumption show a global growth rate of 186 year. During the period from 1970 to
2007, this growth was mainly driving by emergingiotries: +1.8% per year against +0.2%
per year for developed countries. By 2050, emergiogntries would account for 65% of
dairy consumption (680 million tons), compared &/@for developed countries (370 million

tons).
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The growth in world population, the per capita agnption of dairy products in emerging
countries, as well as legitimate and very stronmaled for food safety following several
scandals, including melamine in infant milks in @i are all new export opportunities for
European dairy companies with the end of quotassd@hopportunities are essential for

cooperating partners who want to produce additionitd at a marginal cost.

Despite the increase of global consumption, theg s&mong growth of world production in

2014, the sudden stoppage of Chinese demand arRiugsan embargo have contributed to
the overcrowding of the world dairy market. Thepdus supply, had a considerable effect on
world prices of dairy ingredients (-56% for leannmter and -33% for butter between January

2014 and June 2015) and on the price of milk prodaén main exporting countries.

1.2.3. At the French national level

The collection of milk at the French national leiselvalued on the domestic market for about
64% of production (about 36% to 40% leave to thpoeixevery year) and covers between
75% and 80% of the French demand for dairy prodddte French domestic market is a solid
and mature base for processors. The French are ¢tamgsumers of milk and dairy products,
but their purchases are capped. The consumptidigquél milk gradually erodes and that of

ultra-fresh products after a period of very dynamgiowth in the early 2000s suffered from

the economic crisis. The French remain among tlge$h consumers of cheese in the world,
with nearly 24.3 kg per capita (whereas it is orrage 17 kg per capita per year in the EU),
but purchases have declined slightly since 2014 ddnsumption of cheese is generally

closely related to the production.

Mass distribution is the first outlet in the domesnharket with 59% of the material solid
marketed far ahead of catering (9%); the secontktolbieing the agro-food industry (32%).
The store supply, with an incomparable diversigflects the dynamism of the processors
who innovate and ensure rather a captive marketeder, this logic is confronted with the
decline of the purchasing power of households. Hiteeich offer suffers from competition of
cheaper imported products in the entry-level segmemose market share increases.
Importations of French dairy products (€ 3.3 billim 2014) include mainly cheese (€ 1.3

billion), butter and cream (€ 1.1 billion) and ligumilk (€ 200 million). Relations between
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processors and distributors are strained in a gbrié economic stagnation, and rather

unbalanced to the advantage of the latter.

The international market increasingly affects ttrenéh milk production. In total, France
exported 36% of its milk production in 2014, fotuanover of nearly 7.3 billion euros. The
European market represented for two thirds of tleepertations, the last third being directly
shipped to the world market. French exports aresteabby non-EU demand. The value of
direct exportations to China was impacted by thendal of powders and infant milks, but
France exported more to all other destinationgdrticular, Algeria increased its purchases
by more than 60%, mainly in lean powder. In totadre than half of the additional sales were
made to third countries. Towards the EU, 80% ofitamthl purchases were made by
Germany, the Netherlands and Belgium. These thwaetdes account for almost 44% of the

value of French intra-Community exportatiéns

1.3.Market structure of cheeses in France

The globalization of markets encourages farmeesltipt geographical indications in order to
distinguish themselves by the quality. This leadsthe rise of large and medium-sized

distributions and their practices which incite he tompetition.

1.3.1. The presentation of market

More than 1,200 varieties of cheeses are produtdetance per year, of which 45 benefit
from the AOC?® or PDO at the level of EU and 6 benefits from Bretected Geographical

Indication (PGI). The sector is present on the wHeélench territory, through some 70,000
dairy farms. Most of the French consumers consuheese and the annual consumption is
estimated at around 24 kg per capita. France pregsalf as the leading exporter of cheeses

in the world.

The cheese industry in France is very large. Tleosés made up of 30,000 milk producers,
1,400 cheese producers, 227 private processordzhaxclusive processors, according to

data from the “Centre National Interprofessionreel’'Economie Laitiére” (CNIEL).

172014 : I'année économique laitiere. Perspecti®ds ZDossier Economie n° 454).
18 Appellation d'origine contr6lée (At French natiblesvel)
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Table 2 below shows the volume of PDO cheesesofis)tmarketed from 2012 to 2014,
depending of the type of cheese.

Table 2: Volume of cheeses (tons)

2012 2013 2014
PDO cheeses with cow's milk 163 395 163 535 165 941
“Pates persillées” 12 222 12 010 12 085
“Pates pressées cuites” 61 268 60 176 62 084
“Pates pressées non cuites” 53 357 54 550 55 11¢
“Pates molles” 36 548 36 799 36 653
PDO cheeses with goat's milk 6 275 6 367 6471
PDO cheeses with sheep's milk 21 035 20 779 20 976
TOTAL PDO cheeses 190 705 190 681 193 388

The data come fro®@DG, INAO/CNAOL

It should be noted that cow's milk cheeses haveréifit characteristics. We can distinguish:

= Cheeses with “pates persillées category in which Auvergne PDO cheeses such as
Bleu d'Auvergn¢42.58%) and~ourme d'Amber{42.35%) predominate.

= Cheeses dipate pressée cuiteamong which there are cheeses such a€tmetéand
the Beaufort with the highest sales percentage for @mnté about 87.39% in 2014
for the Comté In this same category, there is also the Fref&tuyere, and since
February 11 2013, its production is protected throughout tlieogean Union (EU),
by the PGP certification.

= Cheeses at “pate pressée non cuidiere three PDO share the first place: the
Reblochorwith 27.47% and Auvergne PDO cheesesGhatal with 25.16%, and the

Saint-Nectairewith 25.14% of sales marketed of this category.

= Finally, Cheeses at “pate mollevhose leaders arBrie de MeauxCamembert of
Normandy Mont d'OrandMaroilles. Their marketed rates range from approximately

11% to 17% of total cheeses of the market.

19 Protected Geographical Indication
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Among cheeses made wigioat milk the most sold in 2014 werBainte-Maure de Touraine
(23.67%),Rocamadourn(17.35%), andSelle-sur-Cher(15.04%) in the category of cheeses
made with goat milk.

Regarding cheeses made witheep milkthe Roquefortnaturally ranks first in the market

with marketed rate of more than 80% in this catggdrcheese.

Thus, the most marketed PDO/AOC cheeses are whade with cow’s milk (with a share of
85.81% in the whole market), followed by cheesesdlenaith sheep’s milk and goat’'s milk.
On the other hand, we can say that the total volthmé was marketed increased by 1.3%
between 2013 and 2014, compared with 0.75% for sgeeefined over the same period.

During this period, cheeses made with sheep millewitee most stable.

PDO and non-PDO cheeses are mostly sold in hypketsaand supermarkets. But, they are
also found in the hard discount, small stores,l@nitternet as well as in other specialized
shops. If the proportion of sales of PDO cheesekeseasing in hard discount stores, small
stores and on the internet, non-PDO cheeses aréneioiy to expand in online sales.

Regarding prices, PDO cheeses are on average 65%axpensive than non-PDO cheeses.
Nevertheless, there is a very large margin betvpeiees of PDO cheeses at the factory level

and prices of PDO cheeses at the level of finataorers.

In addition, France is the leading cheese-exportiagntry in the world in value, while

Germany is the largest exporter of cheese in guesitiAmong the European countries, the
main exporting countries are Germany, UK, BelgiBpain and Italy. Outside Europe, the
United States holds the first place in imports oérfeh cheeses, followed by Switzerland,

followed by Japan in third place.

1.3.2. The structure of market

The structure of cheeses market at the level ofvilae chain is represented by several
brands. The major national brands @&engrainhas becom&avencigCoeur de lion, Elle &
Vire, Saint-Moret) Lactalis (Président, Rondelé, Galbari)el (Apéricube, La Vache qui rit,

Babybel, Boursin),Entremont(which passed tdSodiaa) and Danone Major brands of
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distributions areAuchan Leclerc Carrefour, and Intermarché But there are also cheeses

which are sold without a distribution brand, athis case in creamers and cheese stores.

The policy of product is usually determined by thenat, texture or packaging of cheeses.
The policy of communication is in particular thrdutipe television advertising and sampling.
Price policy is the policy of alignment, becauser¢his an alignment of prices to those of
competitors at the level of the sector. But at dinstribution level, each distributor sets its
price according to its costs. The distribution ssfallows: 43.7% in hypermarkets; 34.2% in

supermarkets; 18.9% in hard discounts; 3.2% smadlltaaditional markets.

In France, more than one third of French milk aild is destined for the cheese sector
(36.8% in 2013 according to France AgriMer). Therketed quantities of PDO cheeses
represent 91% of the turnover of cheeses under 3IQW 9.5% of the marketed production

of all cheeses in France, in increase since 200@hiWthe dairy sector, this is a very

important branch for the French economy. This tuenchas increased significantly since

1998 (Inao). Between 2014 and 2015, the turnovesheese PDO increased by 3%, partly
due to higher prices for th€omté Roquefortand Saint-Nectaire(about 40% of total

turnover).

Within the PDO market cheeses, we concentrate enthiesis on the five cheeses from
Auvergne. IndeedCantal Saint-NectaireBleu d'AuvergngFourme d'AmbertandSalersare
refined cheeses that shape the Auvergne dairy etgnand form the regional culinary
heritage. They are products made in respectingtivadl know-how, with strict and precise
specifications, defining conditions of productiohowing the former Auvergne region to
offer typical and unique cheeses. These cheesgwesent on the whole French territory and

have undergone a series of reforms since the 268

1.4. Market structure of Auvergne PDO cheeses
1.4.1. Auvergne PDO cheeses market in brief

Over the last few years, professionals have poirtedhe difficulty of progression of
Auvergne PDO cheeses in terms of marketed. Sevausles have been mentioned, including:

20 Signes d'identification de la qualité et de I'orég
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the increase of the competition, the global ecowoanisis, restructuring of actors of the
industry, ageing of customers, and difficulties respond rapidly to changes in dairy

consumption patterns and cheese products.

There is, however, a great diversity of performaneéhin the sector. The PDO is supposed
to represent a positive signal for the consumegpuis him in confidence, brings a guarantee
of quality and therefore appears as an added Vfaluthe consumers. However, the great
diversity of performances within the sector bringack into question this commercial

strategy, as is the case of cheeses from Auvergne.

Figure 3 shows a global view of sales of PDO cheeshkich clearly shows a general increase
in sales of PDO cheeses, but a decrease in salkgvefgne PDO cheeses. Nonetheless, the
five PDO cheeses from Auvergn€gntal Saint-Nectaire Salers Bleu d'Auvergneand
Fourme d'Ambejt have an important place, because they parteigatlmost 23.31% of the
production in Tons) of PDO cheeses made with canilk and 19.96% of all French PDO

cheeses. They also have a significant reputatidinemational territory.

Evolution of sales in tons in France
Source of data : ODG, Inao/Cnaol
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Figure 3:Sales (in tons) of all French PDO cheeses and AmeePDO cheeses, 1998-2015

Only the Saint-Nectaire (farmer)seems not to have experienced difficulties andneve
recorded a steady sales progression since 200R)sasated in Figure 4. Th8alersseems to

keep up, but foBleu d'Auvergner Fourme Ambertwe see a slight decrease, although the
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Fourme Amberseems to stabilize from 2012. The biggest drog leencerns th€antal
which lost nearly 20% of sales between 1998 an®%201

Evolution of sales of Auvergne PDO cheeses between 1998-2015 (in tons)

Source of data : ODG, INAO/CNAOL
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Figure 4: Sales (in tons) of the five Auvergne P&l@eses (1998-2015), INAO/CNAOL

Conversely, cheeses from other regions suchbamdanceComté Beaufort Morbier, Brie

de Melun and cheeses from Bourgogne region recorded thgebi increases, gaining a
minimum of 20% sales growth between 2005 and 20@PQ, Inao/Cnaol). Despite a

program of upgrading, Auvergne cheeses appear tstiggling to capture value and

distribute the benefits in the sector. Incentivesdill too low. At the same time, the national
market of PDO cheeses appears to be relativelyfestatl by the dairy crisis. It benefits from
a differentiated tariff, and especially more stablebeing disconnected to the price of the

conventional milk.

1.4.2. Diversity of situations and performance

PDO are assets for economic development and cast yegional territories. However,

Auvergne PDO cheeses perform differently dependmthe cheese.
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1.4.2.1. Fourme Ambert and Bleu Auvergne domirreartarket of PDO “pates
persillées”

Repartition of sales at "pates persillées" with cow milk (data come from Inao/Cnaol)
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Figure 5: Distribution of sales (in tons) of “pafeersillées” with cow's milk (1998-2015)

We observe the decrease of sales of all PDO chém$pates persillé€s(Figure 5), between
2005 and 2015, all PDO cheeses@tés persillééshave declined by almost 15%. Cheeses
at "pates persillées" from Auvergne are very weliponed on the market of PD(Qéates
persillées with cow's milk. In 2015, sales @leu Auvergnaepresented 41.34% of the sales
weight, and thé&ourme Ambertepresented 43.28% of sales. Together, they repi@s$ more
than 84% of the market forpates persillééswith cow’'s milk. Nevertheless, sales have
decreased (-19.1% between 2005 and 2015), and tiesses are heavily challenged at
points of sale by products with a more standardizegamy and softer taste, liEaint-Agur
They are also competing with equally typical praducsuch as thdroquefort which
dominates the shelves. Despite this, it is nobiggest drop; indeed, ti&eu des Caussder
example, saw its sales decrease by 40.8% betwd¥naz@ 2015. Note that the specification
of Bleu d’Auvergneand Fourme d’Amberiauthorizes the fabrication with both the raw milk
and pasteurized milk.

1.4.2.2. Only the Saint-Nectaire (farmer) progresa&thin the “pates pressées
non cuites” of Auvergne

It is in this category that we find three of our v&ugne cheeses, théantal the Saint-
Nectaire and theSalers(Figure 6). Competition is more important, but ®antal remains
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the most sold within this family. However, it reded a decrease in these sales, for example,
a significant decrease of 26.7% between 2005 ai®.2ld 2009, a major company in the
sector closed its dooishe Occitan cheese comparhgcause of certain difficulties met. At
that time, the company accounted for 10,000 torteefotal marketed (16,500 tons), or about
60.60%. This landmark event had a negative impacdhe PDOCantal and contributed to
negative effects that the sector suffered stilafodrhis major event also affected sales of all
other companies. Th&ccitan cheese companyivas bought by'Sodiaal company”in
2014, this new company represented in 2015 neadl§07tons of the 14,000 tons marketed,
that is to say 50%.

It should also be noted that since 2009 the RIxDtal has invested approximately 2 million
euros in the advertising campai@hantal and Cantal” This advertising campaign that
covered years 2009, 2010 and 2011 had a real effesales prices. But up to now, leaders of
the sector can not quantify the impact of this afisieg campaign on sales. This advertising
campaign also enabled refiners to win new contragtside the supermarket, for example at
restaurants. It has also enabled the industry jioveégate its aging clientele. In 2012, the
campaigrn‘Chantal and Cantal” was replaced by th&oscato campaign”for 4 new years.

In total, the sector has invested approximatelyilfian euros in communication (various and

varied) since 2009.

The Salersalso seems to have difficulty, seeing its salesadese by 8.2%, still between 2005
and 2015. In 2005, a sanitary crisis involving tme of vats affected the PDSalers
Traditionnaly, theSalersis made with'wooden vats’, but authorities demanded‘stainless
steel vats” Two years later, in 2007, leaders of the secterevable to convince authorities

that “wooden vats” were able to give clean milk #mel crisis was resolved.

Conversely, theSaint-Nectaire(dairy and farmer) has increased significantlyidasthe
“pates pressées non cuiteg€ategory, with a slight rise of 4.2%. In 2012 stlcheese also
faced a scandal involving salmonella” that produced infections among consumers.
Salmonella-induced foodborne illness resulting irastgpintestinal disorders often
accompanied by fever within 48 hours of consumptidncontaminated productSaint-
Nectairecheeses were therefore withdrawn from the saldalti@s problem in several stores.

Products concerned by this recall were those medkieétween 10 August and 5 September
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2012. This short-lived incident had an impact omrgities sold ofSaint Nectaire But the

sector has not lost its sales momentum.

Overall, sales of all cheeses fluctuate but stithain steady, a decrease could be observed
after 2008 but they were revitalized in 2010 anthlfy stabilized. But it is a decrease of
nearly 5% that is recorded for the whole of thisifst between 2005 and 2015. After the
years 2010, th8t NectaireandCantalhave comparable levels of quantities marketedpite

of a reduction in sales @antalit remains the best sold among Auvergne PDO clse&iéd
these quantities remain low compared to Reblochonfor example. Similarly thélorbier
increased these quantities marketed to be todtheatame level as ti@antal and theSaint
Nectaire This shows that Auvergne PDO cheeses outsid&#hersare well positioned on
the market, but are not the leaders.

Repartition of sales of "pates pressées non cuites" with cow milk (data come from Inao/Cnaol)
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Figure 6: Distribution of sales (in tons) of chezaé“pates pressées non cuite” made from cow (h8R8-
2015)

1.4.3. Distribution channels

According to the INAO, in 2015, PDO cheeses in Eeawere mainly sold (in terms of
volumes) in hypermarkets, supermarkets and hambdig stores, at 80.6%. In the same year,
Internet sales increased by 11.5%. Minimarkets @ateanl for 5.4% of sales, followed by the

circuit of specialist shops (cheese makers, cregneee.) with 2.5%. Sales of cheeses within

Page 46 sur 243



the distribution were generally quite varied, altr@s much as the number of PDO, and even
the number of producers. The connecting networkgioiéed on the store's policy, its location
and whether it was an independent or integrateabkshhment. Similarly, each distributor
practices its price, which is generally differerdrh that practiced at the factory level. Prices
of PDO cheeses at the retail level are sometime® tprices praticed at the factory level; this

denotes a capture of the surplus by distributors.

There is no"Auvergne PDO cheeses marketSince each cheese passes through different
distribution channels and is produced by differacitors (industrial, cheese dairy, creamer,
farmers ...). Some products are mainly traded, bbagd sold by national central purchasing
or major groups of distribution in France, whildhe@ts can be channeled through regional
power stations. These purchasing centers may betomgtegrated networks, but may also

take the form of cooperatives in a part of the petalent networks.

There are also wholesalers who can supply theildision (integrated or independent) and
also specialty stores that can not go through akptirchasing. Finally, cheeses can also be
sold directly, via manufacturers who can deliveeithproducts directly to points of sale
(especially in proven geographical proximity), orsmall producers and local farmers. This is
a rather complex organization, difficult to establiand standardize, which is dependent on
each store and each brand. In addition, point-l&f-paofessionals are generally not very

aware of all this routing.

Box 1: The diversity of modes of organization of ditribution
There are two main modes of organization for th&trithution sector. Establishments and central msicty
organizations are distinguished between two madegsyof networks, the integrated network and thepeddent
network (including also the franchisees).

Integrated networks:
This form of trade is based on a multitude of paifitale networks, all belonging to the same ow(tiee Casino
group or the Auchan group for example). As a residt establishment (the point of sale) is mandmethe owner|
(group) and the sales outlets are managed by eegdogependent on the group. The particularity isfrttode of
organization is that the one or those at the hdatieonetwork is in charge of the commercial pol{@entical
according to all the integrated stores) and thingetf prices otherwise.

Independent networks:
The stores are owned by independent contractorswigtoto take advantage of the group's purchasimglitions
and exploit the name of a sign in exchange fortthasfer of a part of the company's profits (Inran€hise
contract). E. Leclerc, Systeme U and Intermarckéart of a network of independents, points of aateheld by &
person but not belonging to another legal entityicv manages the commercial policy of the estatvlest.

It is now complicated to carry out an organizatianaentory of stores of the big distribution.
The system is in motion; there are now meta-centbese different stores can buy and where

sales manager’'s team can be partners to buy psoducthe lowest price. For example,
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“Systeme U” joined forces with Auchan in 2015 withe objective of setting up common
purchases but also of setting up common governdrgs.project was abandoned during the
summer of 2016 (information relayed by “Le Mond&ta’'Les Echos”). This market seems
increasingly oligopolistic, especially when it isdwn that “Intermarché” and “Casino” have

also associated themselves with the purchasdjkasiCora” and “Carrefour”.

In spite of this, we list the most important plas/ar the territory in Figure 7 below, in order
of the weights of their turnover. This sector wddeato adapt quickly to changes, new
consumption patterns (drive development, proxinsityres, etc.) by offering similar sales

formats to each other.

Carrefour Galec

« Carrefour * Leclerc (format * Intermarché » Géant casino * Hyper U * Auchan » Cora
(Carrefour, hypermarché et hyper - Casino « Super U « ATAC - Record
Market, City, supermarches) * Intermarché « Casino Shop  Marché U « Simply Market « Match
express, contact) - « leclerc drive Sl ) + Petit Casino * U express * Les Halles « CocciMarket
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* Panier Sympa
* Cora Drive

Figure 7:The main players in the retail sector in France

Within these same groups, stores can be indepeondéntegrated, for example the “Casino”
group offers entrepreneurs to become independantliisees, therefore, not all stores in this
large group are integrated. There are other bramakgbly in hard discount stores, which
occupy an important place in the distribution lasagee: “Lidl” and “Aldi”, two German
giants. Auvergne's PDO cheeses are generally pdsgdtiese various distributors, who
practise their price at the level of the final comer and it is these distributors who generally

have the market power.

Figure 8 below shows the average prices of Gl (FB) cheeses in large & medium
distribution and hard-discount over the period 2Q0Q01. We note that, on average, Gl
cheeses are more expensive than non-Gl cheesethiand linked to the code of practice

related to the production of products under GI aigiWe also observe that the price
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differential between G| and non-Gl cheeses remastallle between 2010 and 2011: 4.87
€/kg in 2011 (compared with 4.83 €/kg in 2010). ¢bkeeses were on average 57% more

expensive for the consumer than non-Gl cheeses.

Figure 8: average price of cheeses in euros/kg
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Data come from Cnaol: "Produits laitiers, les chiiés clés 2011"

Page 49 sur 243



1.5. Conclusion

The globalization of dairy markets and the exadevhaof competition in these markets have
led producers to adopt different strategies. Soeek gheir competitiveness through the
domination of costs, while others a non-cost coitipehess which takes the shape of a
differentiation by the quality linked to the geoghécal origin of the product, this is the case
of PDO cheeses in general and those of Auvergparincular.

These Auvergne PDO cheeses do not escape thegpurttime massive distribution by the
large and medium surfaces whose objective is toentatn their sales stand. This involves a
rotation of products on the sales stand, thus ngakmomotions and the signalling of the
guality as simple tools of functioning of standsddtributions. Indeed, in the reality the only
signal of quality is not sufficient because thexeicompetition with a presence of non-PDO

products which have marketing means.

In this chapter, we presented the functioning &edstructure of the market of dairy products,
particularly that of Auvergne PDO cheeses. Thessesbs are very present in the French
national markets. Knowing that they are massivelg sn large and medium-sized surface,
we ask ourselves if these cheeses would not hdfieisuntly adopted the techniques of sales
of large and medium-sized surface by relying solely the PDO signalling without

sufficiently associate the advertising? Similatheir characteristics do not confine them to
remain cheeses without innovations, very traditionat adapted to the expectations of the
new generations and therefore the objective ise@pktheir traditional recipe which bases
their reputation? In the next chapter, we set aionit the theoretical framework allowing to

answer these multiple questions, based on the atprad the information and industrial

economy.
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2.1. Introduction

Until the late 1980s, agriculture was a protecteti@ in Europe. Then the economy became
global, and liberalization and deregulation becémeedominant ideas. In 20 years, the market
management tools of the Common Agricultural Poh@ye been dismantled. But the ideal
world promised by economists has not materializggicultural markets are now suffering
from a series of peaks and falls of prices, whignagates unsustainable instability for
farmers, threatening the survival of their activiffhis can sometimes lead to public
intervention. This public intervention is justifiefbr at least three reasons: the natural
instability of markets and prices; the provisionnamin-market public goods by farmers; And

above all the need to guarantee the citizen adoestequate food in quantity and quality.

In the face of price changes in agricultural maskttere is a need to further coordinate global
economic policies and to adopt regulatory measurks. instability of agricultural markets
disrupts the economic decision-making of farmersl darces them to adapt to this
phenomenon, which usually leads to additional ¢agtsch are most often reflected by high
prices at the level of the final consumer. In oreavoid or attenuate shocks resulting from
agricultural price volatility, better coordinatiaf economic policies is required in order to
bring coherence to the economic orientations of wweld economy, particularly in the
European Union. It should be noted that the agrical crisis, in a competitive context within
the EU itself, strongly weakens certain agricult@rgploitations, relegating them to the path

of economic and ultimately social decline.

In such a context, economists have taken the haldefine the market as a meeting place
between supply and demand of goods and servicés cdhfrontation leads to exchange at a
certain price, which is considered as the marketepiThe case of market PDO cheeses is
interesting because consumers buy these produdeyge and medium-sized distributors,
which is an essential mode of distribution for sfiesales techniques, where products must
constantly distinguish themselves in order to beseh by consumers. Moreover, prices at the
level of large and medium distributors do not alsvagsult from the confrontation of supply
and demand, because these prices are sometimesatsviigh as those praticed at the factory
level. (Smith 1776)notes that individuals have a natural inclinatiorexchange and there is

an invisible hand that allows natural regulationaativities in a market, for him outside
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intervention is not desirable. But in the case BfoPmarket cheeses, the outside intervention

is recommended to regulate this market and makP @ signal effective.

Economic literature distinguishes several typemafkets among which the perfect markets
(perfect competition) and the imperfect markets rfopoly, oligopoly and monopolistic
competition). The imperfect markets encounter nodgn functioning failures. The market
failures can be of several types. We have failveésted to the allocation of resources in the
presence of public goods or externalffiesnd the failures related to the asymmetries of
information. We focus on the latter in this chaptiére section 2 presents the theoretical
framework, with an emphasis on information econ@ng industrial economy. The section 3
presents different methods of valuation of williega to pay of consumers. We conclude in

section 4.

2.2. Theoretical Framework of Analysis

Information is said asymmetric when one of theiparhas important information which the

other party lacks, that it is information on hefset information concerning exchanged

products. These problems of asymmetries of infoonaead to adverse selection. Adverse
selection refers to a lack of information aboutradoict to buy, for example, or an insured to
an insurer. This information asymmetry will lead had selection and evaluation of the

product, or to commit some error in the contracthi@ case of an insurer. The most famous
example remains the purchase and the sale of séw@mtticars, « the Market for Lemons »,

developed byAkerlof 1970) This paper is without doubt relevant for addmegghis notion

of information asymmetries. The fact that selldrSl@mons” (this term refers to cars that are
worthless) know much more about the state of thehicles that buyers can lead them to
anticipate hidden defects and offer low priceshwidr consequence a withdrawal from the

market of sellers of good quality cars, or evewléapse of exchanges.

Most markets are characterized by an asymmetrgfofmation, as that of the car insurance
where the insurant knows more about his driverditges that about it the insurer, or still that

of the credit where borrowers are better informbdud their financial situation and about

21 We speak of externalities when the actions of @nemic agent have a positive or negative impacthen
well-being and the behavior of other agents witho@netary compensation (this impact is not takdn in
account in the calculations of the agent that ¢gns).
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projects for which they try to finance that lendéfge also find this problem in the case of
foodstuffs where the sellers know perfectly theligpaf their product, whereas the buyers

have only subjective information.

When it is considered necessary, public policieerirene to correct these failures, in
particular by supporting the production of publicogs and putting in place measures to
reduce negative externalities or otherwise encongagctions of general interest. The State
can also force the agents to reveal the informafionexample by requiring the mandatory

display of food composition).

In perfect markets, consumers are informed offladkacteristics of a product. However, some
neo-classical economists have shaken this perfédormation hypothesis, starting with
Akerlof within “market for lemons”. It especiallynderlines that the consumer must make its
consumption choice under limited information ovee tjuality of the product. In most cases
there exists an information bias between the predaad the consumer, the latter being not
able to exhaustively assess characteristics obd.gbthe quality of a product is considered as
the combination of a certain set of characterisscsne being known by the consumer, some
not. There exist different types of products accaydo the ability of the consumer to assess
its characteristics, i.e. its quality. The consuran identify the product's characteristics
before (search goods) or after its consumption €Bgpce goodgNelson 1970) or with
important information costs (credence good®arby and Karni 1973) Without State
intervention, the consumer must make its consumptimice under strong uncertainty over
the quality of the product. The information bias cagnificantly affect the general welfare.
Whenever the trust of the consumer is deceivedhey nisleading quality signal of the
producer, the latter capture a share of the vakishould not. This market imperfection is
considered as the economic rationale for the imeteation of public policies decreasing
consumers’ uncertainty. These can take the formintéllectual property rights (IPR)
protecting the name associated with the specifialiqu of a product. For example,
Geographical Indications (Gls) are a special cds®R in the extent the specificity of the
product is linked to its origin. If these IPR aneperly enforced, they will drive producers
whose products do not comply with the quality reggito leave the market. Thus, by
purchasing a product labelled as Gls, a consumarsiged for example to enjoy a certain

typicity that is a given set of characteristics. &gsonsequence, a reputation common to all
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producers is built upon this certain level of sfieajuality expected by the consumer and

enforced by law.

2.2.1. The theory of signalling and its implications

It calls into question the transparency of the ragrkwhich is a condition of perfect
competition. The economy of the information suggdbiat the asymmetry of information
with regard to the quality of the product affecke tperformances of the market. Recent
authors studied the problem of asymmetric of infation in the labor markéRao, N. 20186)

in the financial marke{Roberts, M. R. 2015)in both bilateral or multilateral trade and
insurance marketttar & d'Aspremont (2017)De Meza & Webb (2016jound that there is
an asymmetry of information on the insurance maifkbuyers of a high coverage and low
coverage contract, identical to the observatiorvehthe same rate of los&lode & Opp
(2016) proposes a parsimonious model of bilateral trastkeuasymmetric information. Their
model presents a classic problem in economics wher@gent uses its market power to
inefficiently detect an informed private countetpdihey found that involving medium-sized
intermediaries, also with market power, can improragle efficiency.Garcia-Sanchez &
Noguera-Gamez (201 8xamine the possible links between integratedrimé&dion disclosure
and the degree of asymmetry of information in tharfcial market. They found that there is a
negative relationship between the asymmetry of rimédion and the disclosure of an
integrated report, indicating that the use of timisl for information can help to attenuate
agency problems, to facilitate the company decismaking and to improve the information
among investors. They also observe that compahggsréport a lower quality of financial
information have a greater reduction effect on asgtnic information than companies with
higher quality annual accountSseshan, G., & Zubrickas, R. (2016%amines the asymmetric
information on migrant earnings and its implicaidor remittances behavior using a sample
of Indian households with husbands working in Qatéey found that, on average, wives do
not report their husbands' income and under-regpiis more prevalent in households with
high-income migrants. The difference in earningssais strongly correlated with the change

in remittances: greater under-reporting by womeassociated with lower transfers of funds.

Previous theses authorgrrow 1973)and (Phelps 1972studied principles of this type of
problem "lemons" on the labor market. Based orthiery of discrimination, they show that

employers attribute to the productivity of the nmibp races workers a lower subjective
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probability with regard to the white workers. Inseaof asymmetry of information, "good"
agents (quality seller, insured with not much risknest, competent person, etc.) fetch to
distinguish themselves. But for this signal to beddble, it must not be sent by a “bad” agent.
On the labor market, it is the diploma which pl#tyis role.Indeed, the time dedicated to pass
the diploma is expensive both in monetary terms also in term of efforts, because it means
the sacrifice of immediate gains for the benefitfature income. Moreover, the effort is
greater when skills are lower. Therefore, it is enexpensive for a little talent agent to pass a
diploma. So, it is possible to say that the sigrfathe diploma is credible, especially if the

diploma is difficult to pass. In this case, it iodies even more capacities of agents.

Since the article ofAkerlof 1970) economists recognize that the asymmetry of infoilonat
has important effects on the allocation and diatidn of resources. It gives to participants of
the market incentives to begin expensive actionadicate their private informatiofspence
1973) invest in the reputatiofKlein and Leffler 1981)or emit guarantees. This shows that

information asymmetries find their solution in theustrial economy.

(Nelson 1970)identify three categories of goods according te #ase with which the
consumers can have access to the produced quality:

- Search goosl(these are goods that consumers can determinegutiiey prior to purchase
by means of inspection or investigation;

- Experience goodgthese are goods that the consumer can define uaktygonly having
consumed them;

- Credence goodgfor this type of goods, neither the informationpglied before the
consumption of the good, neither the consumptiogaafds in posteriori allows to define the

quality of the good.

Studies in the literature of the marketing on thl@tronship between price and quality are not
conclusive. Many studies indicate that the pricahiy relationship is weaK(Morris and
Bronson 1969); (Sproles 1977); (Riesz 1978), (Ri#8Z9) ; (Gerstner 1985)) Rao and
Monroe (1988)provide a theoretical analysis of the influencesanals from the use of
knowledge to deduct the quality of products. Thiegve that a consumer with low knowledge
uses extrinsic signals such as the price to estitet quality. When the consumer reaches a

moderate level of knowledge, it is able to consither intrinsic information and the use of
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extrinsic signals thus decreases over time; therkittower acquires the ability to diagnose if
the extrinsic information is really correlated teetquality.(Scitovszky 1944notes that the
use of price as a quality signal corresponds tatiarmal behavior and reflects the learning on
the correlation quality-price established on thekag Although the new consumers count on
intrinsic characteristics of the product, expertsisumers use signals such as the brand
((Bettman and Park 1980), (Cheskin 1971))

For a wide variety of consumer goods, there areirgrap proofs of a positive correlation
between the quality and the pri@erstner 1985)Ruffieux and Valceschini 199resent
this quality as the result of a dialogue betweadpcers and consumers. This dialogue would
result, according to authors, in the socializatdrpreferences and signs of identification of
products. But for some products the quality lewehot so easy to identify, even when the
signals exist(Cooper, Bowen-Pope et al. 198@rogerson 1980also examine the supply of
the quality in markets where consumers have impenfiéormation.(Dewally and Ederington
2006) discussed 3 possible strategies for retailersupplgers in situation of asymmetry of
information to supply a high quality signal. Amotigese strategies which we find in the

industrial economy, we have: the reputation, théfeation and the advertising.

2.2.2. Reputation

The role of the reputation in a competitive mankdtere the quality of the product is not
observable has been much studied in the literathraumber of authors have developed
theories of the reputation which allow asymmetrigls information to be overcome
((Weizsacker 1980); (Shapiro 1982)in the presence of a large number of productss it
difficult to observe the quality before the purabaand firms are therefore encouraged to sell
low quality products at the same price as prodtles have a high qualityShapiro 1983)
affirms that it is necessary to invest resourcebuitd a reputation on the products of high
quality or which have a good valug.irole 1988)and(Stiglitz 1989)show that the reputation
of products allows to reduce the failures of markesulting from the asymmetry of
information. Consequently, to be necessary in tedavironment, the reputation is a reliable
indicator of the qualityHjorth-Andersen 1991)Klein and Leffler 1981 develops a model of
competitiveness, in which the firms that produce ploor quality goods and sell these goods
at similar prices to the good quality goods, aagaitbad reputation and will consequently be

to evict from the markefShapiro 1983%suggested a model without competitiveness of gprice
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where firms enter on the market of high quality d®lling first high quality products at a
minimum price. The quality/price ratio is such tkfais initial investment allows to reconcile
the premium for later periods provided that no campenters and increases its wealth.
(Hayek 1948) but also(Marshall 1949)considers the reputation as an effective way saria
the realization of contracts in the absence ofrd tharty (for example a referee). The solution
remains, for sellers of high quality, to send othgoes of signals as: the advertising,
guarantees, label$Spence 1974and (Milgrom and Roberts 1986)jMilgrom and Roberts
1986) focus on the phase of introduction of the life of 8ustainable goods and argue that
prices will rise over time that buyers will repeheir purchases and learn on their own
preferences and sellers acquire a reputation aaime time. In a dynamic model of learning
of consumers(Judd and Riordan 1988hows that prices of the high-quality productsitem
increase after the period of launch of productssabee the signal does not happen until
consumers have an experience with the product.ethdas demonstrated ki lein and
Leffler 1981)or (Shapiro 1983)to decrease the quality entails immediate coshga, while
the level of reputation will fall only in the lortgrm (problem of transmission of information).
These authors tend to conclude that he equilibnuice included a premium for quality.
(Gergaud and Vignes 2008how that for the case of the champagne (credenodsy
companies exploit the fact that it is difficult jodge the quality of the champagne after
consumption to invest in the reputation of thisduet either by means of the quality, or by

that of the fame (via the advertising).

2.2.3. Advertising

In a general way, economic literature shows thagmthe quality level becomes difficult to
estimate, the producer will tend to emit signalshaf quality level of the product in order to
convince buyers. In his articlé\elson 1974 provides evidence suggesting an important role
of the advertising as channel allowing to transanguality signal. Joining this conclusion,
(Nichols 1998)also find solid proofs of a positive correlatioatlween the quality and the
advertising. In a great majority of cases, standaadlels of signal of information predict a
positive correlation between the quality, the atisigrg and the price for products recently
introduced((Kihlstrom and Riordan 1984); (Milgrom and Robet&86)) (Moorthy and Zhao
2000) find a positive relationship between advertisipgreding and perceived quality. So
more advertising spending increases, more the tgupbrceived by consumers is high.

(Nelson 1974)argues that for the quality of experiences goodsgedising cannot supply
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solid information to consumers, but can convinanththat goods is of high quality because
the advertising is expensive. Indeed, only a compganducing goods of high quality could
produce enough to recover costs of advertisiggzhmalensee 197&upporting Nelson's
point of view developed a model in which the adsgery is correlated to a low quality
because of the limited rationality of consumers. e other hand{Horstmann and
MacDonald 1994)contested this Nelson's idea, arguing that it aseld on a thorough
knowledge of quality after consumption. They depeld a model in which they show that the
experience of consumption is an imperfect indicatiothe quality of the produc{(Butters
1977)and(Grossman and Shapiro 1988how that the level of information of the advartg

is a function of the size of the mark@&Kirmani 1990)and (Kirmani 1997))show that, in the
case of the advertising, the excessive spendingestig) to consumers that the company is
desperate. In this case, the relationship betwdearasing expenditure and perceived quality

has an inverted U-shaped curve.

We thus observe that problems of asymmetry of méiion find their solution in the

industrial economy through, for example, the repota and the advertising.

2.2.4. Others signals

Recent authors likBehlen, Zellweger & al. (2014how that the information asymmetry can
be mitigated by activities such as the screeningwiers and the transfer of efforts of
candidates to reveal candidates' abilities in farfiims. Tran & Desiraju (2017show that
social media and technology reduce the informaéisymmetry, in market<ourtney, Dutta

& al. (2017) relies on the information economy to examine wkenals and references
obtained from multiple information sources improvedecrease effects of the other. They
found that signals through start-up actions (usmedia) and characteristics (experience) can
mitigate asymmetric concerns about the qualitynédrmation.

Other signs of qualities can be useful for consgnasrinformation signals. We can quote: the
name of the shopgJacoby, Olson et al. 1971)ingredients(Rao and Monroe 1988)
recommendations of friendgNelson 1970} magazines intended for the consumers
((Archibald, Haulman et al. 1983), (Nelson 1970the previous use and the lalj€kokes
1974); announcement§Nelson 1974), (Milgrom and Roberts 1986)country of origin
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(Hong and Wyer Jr 1989We will focus on certification labels, specifiabn geographical

indications (GIs).

2.2.5. The certification labels as a solution

Economic literature shows that labels and certifoces are a means to overcome problems of
asymmetries of informatioriLinnemer and Perrot 2000put they require themselves a
confidence and a correct interpretation of the Bagpnformation(Larceneux 2003)Many
consumer studies showed that individuals base tlesiisions of purchase on indications of
information (Samiee 1994)Therefore, certifications and labels, which enker disciplinary
field of the industrial economy also appear as latem to the problems of asymmetries of

information.

2.2.5.1. Certification and labels

Certification can be defined as a process by whidevel of unobservable quality of certain
products or the company is known to the consumeia $ystem of labeling, which is usually
delivered by a third independent paffyuriol and Schilizzi 2015) The latter examine the
problem of signal of information of the quality gbods when the quality is never observable
for consumers. For them the solution to this pnoblis the certification which acts by
transforming unobservable attributes into observatributes. Their analysis of the impact
of systems of certification on the structure ane performance of the market leads to the
conclusion that the certification is preferable whe is realized by an independent body
which can be or a private firm or a public bd@jarette, Crespi et al. 199%nd(Marette and
Crespi 2003jargue that producers must indicate the qualityolisumers, hence the necessity
of certification. They show that in the absenceceftification, consumers cannot know the

total quality of the product which they buy, thhey can deduct an average quality.

(Caswell and Padberg 199discuss the possibility of a label of food as tineveer to the
imperfect information problem in food safef{Caswell and Mojduszka 1996)aim that the
signaling of quality through label promotes markeentives with a limited implication of the
government. Labelling can play many different fimes, such as the identification, the
description or the promotion of food produg{§eague and Anderson 1995); (Bernueés,
Olaizola et al. 2003))McCluskey and Loureiro 2003lso show that the labeling of food
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plays an increasingly important role in the foodrketing system, as consumer demand for
agricultural products becomes more and more conmgateixdynamic. Consequently, labels are
a part of the set of information used by consun@rmmake decisions of purchase of products
((Verbeke and Viaene 1999); (Salaun and FloresLPO® quality label can differentiate
products by widening the attractiveness of theselywts or by assuring consumers certain
quality level((Bernués, Olaizola et al. 2003) ; (Caswell and dWisgka 1996))((Hennessy
1996); (Golan, Kuchler et al. 2001); (Hobbs 20aG#)derline that the main reason of adoption
of strategies of labels by agents is that theystranthe information to consumers and
stakeholders. We note that several authors supiperidea that labels have a positive effect
on consumer demand, because they help the lattaeindecision of choice of consumption
of products.

2.2.5.2. Geographical indications

Geographical indications are positioned as imporsarategies of signaling information for
consumers. Unlike other categories of intellectuadperty rights such as certificates and
trademarks, there is no generally accepted defmivorldwide for geographical indications
(Escudero 2001 Nevertheless the World Intellectual Property @rgation (WIPO) defines a
geographical indication as a sign used on prodwtich have a geographical origin and
which possess qualities, reputation or characiesigissentially due to this place of origin.
The article 22 of Agreement one Trade-Related Asspet Intellectual Property Rights
(TRIPS) defines geographical indications as « laiiibms which serve to identify a native
product of a particular territory and where the lgya the reputation or the other
characteristics of this product are essentiallytattable to its geographical origin ». Most of
the time, a geographical indication contains then@af the place of origin of products and

evokes a complex image of a region, including thieuce of the people who live there.

Agricultural products have generally qualities @hhresult from their place of production and
are influenced by specific local geographical fextuch as climate and soil, where from it is
easy to register these last under Gls. The redognaf a sign as a geographical indication
matter of national law, thus it is not imposed bernational authorities.

Geographical indications can be used for a bigetwariof products, be they natural,

agricultural or manufactured. Geographical indmasi are not exclusively commercial or
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legal instruments, they are multifunctional. On tlevelopment side, some GlIs generate an
increase of the rural employment and a better tyuali this employment{Giovannucci,
Josling et al. 2009)0On the corporate side, Gls are directed to thekebaThey often align
themselves with the emergent commercial requirespdrgicause they tend to bring standards

of quality, traceability and food safef§giovannucci, Josling et al. 2009)

Among geographical indications, we can mention t&uted Designations of Origin" (PDO),
"Protected Geographical Indications” (PGl), andadiitional specialities guaranteed” (TSG),
which are EU labels. These labels are instrumeh# policy of rural development at the
base, but they also help consumers in their choéoause they are quality labels. The PDO
label indicates that the product is both produced processed in a particular geographical
region and has qualities or characteristics essignbiound to this geographical area. The PGI
label indicates that the product is produced angiocessed in a particular geographical area.
The PGI has a greater flexibility than the PDOloaxg as the product presents a well-defined
quality, a reputation or other characteristics \Wwhage attributable to the geographical zone
(Giovannucci, Josling et al. 2009)SG indicates that the product is traditionalestablished
by the custom (at least a generation or 25 yeal®se Gls are not just for European farmers,
but they are also open to farmers in non-Europeamtcdes, such as those in developing
countries. This window of opportunity for rural pikecers in developing countries to reach
European markets with a geographical identity nexguihat the Gl is protected in the country
of origin with a detailed product description andy@aerning body that will supervise the

conformity of the latter.

The European Union created these instruments aéqtion and certifications with the aim
of guaranteeing the quality of products accordimghieir link with a particular territory. In
1992 Regulations of the European Union (EEC) 20Bhés established and harmonized a set
of rules and certificates associated to promotepratkcted the agriculture and the production
of goods in connection with a place of origin whéam the PDO and the PGI. These labels,
guarantee not only the territoriality but also tbentity of products, in particular the PDO
label, established by the EEC regulation N°2081/@2j replaced by the EC regulation
N°510/2006. These certifications are indicationtended to supply to consumers of the
information on the authenticity, the origin and thafety of products in questiohe
diversity between the member of States of the EBUyell as the necessity of improving the

image and the credibility of consumers, justifigéek implementation of these regulations
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(ECC) N°2081/92 on the PGI and the PDO concerngrgcaltural products and foodstuffs.
The interest of consumers for the authenticity midpcts is also one of the main reasons of
the introduction of these regulations of the EL1992.

Empirical analyzes have shown for example thaPB@© label seems to contribute positively
to the promotion of sustainable rural developm@dlletti and Marescotti 2011and rural
employment, especially through the market in "dave@n” (BouamraMechemache and
Chaaban 2010)In a general way, Gls improve the use of locabugces and prevent the
usurpation of producers' righfgandecandelaere, Arfini et al. 201They also play a role of
prevention of the failure of the market by corregtihe asymmetry of information between

sellers and consume(Seppeler, Stamm et al. 2011)

Several authors studied the functioning of certaotors under geographical indications and
their economic impactgJeanneaux, Callois et al. 2009); (Barjolle and pphaés 2000),
(Jeanneaux 2009) ; (Barjolle and Jeanneaux 20(Bagnneaux and Perrier-Cornet 2011)
(Peri and Gaeta 199%how that the PDO/PGI systems aim to increase #teevof the
products as these systems require tighter regulatio terms of respect for the code of
practice. Thus, the label PDO makes that consuraecspt more easily the product, by
increasing their belief to this product, especiallyen they are new products. Gls labels were
also considered by many authors as a tool to conuatennot only the specific characteristics
of the product linked to a specific area, but alse technical production requirements
(Requillart 2007) (Moschini, Menapace et al. 200f9und that Gls can provide competitive
quality products and lead to welfare gains to Barcin competitive markets with free entry
and exit. Thus these labels reduce the confusidrcasts of search for the information about
the quality(Dimara, Petrou et al. 2004he food quality labels can be considered as Igaain
supply and demand which interact to determine arlibum market price(Caswell and
Mojduszka 1996)

(Barjolle, Sylvander et al. 200made a comparison of quantitative price data fuamous
PDO, and show that the PDO cheese organizations otsain a premium level of
consumption and to distribute this additional valoeproducers. This means that the PDO
label favors the emergence of a higher premiumhenside of consumers, which could be
captured by producerévalceschini 2000s8hows that regional labels of certification indecat

the authenticity of a product; they ensure thatghaected product is an authentic product
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actually produced in the region designated by thmen of the produciThe geographical
origin of a product can thus have effects on thauation of this product by consumers, so
that a particular origin can have a positive inflce on the evaluation of a product, while
having a negative influence on the evaluation daftlaer one((Wall, Liefeld et al. 1991)
(Canada and Vazquez 20C&rgue that strategies based on PDO labels cordribuincrease
the value of the agricultural and rural resouraesesponding to the demand of consumers.
These labels allow consumers to have informatiauathe quality and geographical origin

of the products they consume.

On the other hand, some studies show that thetgualiproduct is bound to the image of
region of origin of productVan Ittersum and Candel 1998Jhus the attitude towards the
region of origin is considered as a measure ofgreeral image that consumers hold of this
region. As the attitude towards a region based wida range of beliefs and experiences, the
attitude towards the region of origin is supposethfluence the preference of products both
directly and indirectly, through the perceptiortlod attribute of the produ¢tHong and Wyer

Jr 1990) ; (Hong and Wyer Jr 198@nd the specific image of regional produftguznesof,
Tregear et al. 1997) ; (Tregear, Kuznesof et é8)show that consumers place a high value
to products which are associated with particulaxces and specific geographical regions.
Therefore, authors identify characteristics suchthes ethnocentrisniShimp and Sharma
1987)and the patriotism of consumé€idan 1988)which can explain why certain consumers
may more be interested to know the origin of présiubey consumegShimp and Sharma
1987)found that the ethnocentric consumers might mstienate negatively foreign products
and less willing to buy imported products. Accogito them, these products do not guarantee
a high quality, contrary to local productsian 1988)also noted that patriotic consumers have
a negative bias towards the purchase of foreigdynts. However, contrary to conclusions of
(Shimp and Sharma 19§7Me found little evidence of negative bias evatrat of foreign
products by consumers. This suggests that the gdyromthnocentric consumers use
geographical labels to make decisions of purchBises the information about the origin has
a considerable influence on the acceptance by comsuand the success of prody€ishter
1962) In developing countries, an inverse effect wasnth with consumers preferring
foreign products with compared with those of statged companieg(Batra and Sinha
2000) ; (Okechuku and Onyemah 1999Thus consumers of these countries are not
ethnocentricSome studies also show that these labels of geligedprigin can be used as a

benchmark and as stimulus of information about @dpct used by consumers, to deduct
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beliefs concerning attributes of products such les quality ((Bilkey and Nes 1982) ;
(Steenkamp 1990))n addition to its role as a quality index, gesggical origin labels have
symbolic and emotional significance for consuméfauis, there are cognitive, emotional and

normative mechanisms which govern effects of thaisels(Verlegh and Steenkamp 1999)

(Callois 2006)studied another angle of the question and remisdbat the objective of the
label is not always the search for the quality, ibmbay be related to the specific image of a
region. Thus, the Gls label can pursue objectivenafketing (advertise quality), but it can
also be a way for a region to improve its reputatibhe fact that some products under PDO
labels are associated with a region may causeiog lar development of the tourism in this
region. He also found that the social impact of Glsnore important than the economic
impact. The author analyzes the impact of collecgsecial welfare, but he does not tell us
how consumers of Gls product interact sociallydddothis well-being, hence the necessity to
raise the problem of social interaction in decisiaf consumptions of consumers. Because
the author considers the reputation, the price, atheertising, labels and certifications as

identifications signals of the quality of a product

Thus, we note that the literature does not decide/loat gives value to the Gls signal even if
it suggests a high importance to the image of #ggon, sometimes more than the intrinsic
quality of the product. Given the importance ateatho geographical indications as an
information signal, it seems increasingly importemevaluate the willingness to pay (WTP)
of products bearing this label of quality and tlesaluate its efficiency. But before, it will be

important to know methods of evaluation used ingbenomic literature.

2.3. Willingness to pay of consumers: Methods of Elation in the Economic

Literature.

The literature on willingness-to-pay (representing price premium that an individual or a
group is willing to pay to acquire or improve a@iventity) is intended to identify parameters
that determine consumer choices, in cases whemgepyocharacteristics are poorly known
(beliefs) or more generally when markets operatpeniectly. This literature has many
applications in environmental economics, but italso applied massively to products of

consumption(Tse, 1999) This literature is generally divided into two mafamilies of
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assessment methods, namely: methods based onedeplaferences and methods based on

revealed preferences.

2.3.1. Declared preference methods

These models are frequently used when there amaarkets for products to be evaluated.
These models are based on hypothetical and nothsical scenarios. They are most often
referred to as ex-ante methods. The great advarmihdfeese models is that they make it
possible to evaluate marketable goods and non-mgdagls. But in this thesis we do not use

these models because we do not carry out fieldegarer experiments.

2.3.1.1. Conjoint Analysis

It is based on the theory afancaster (1966and is generally based on surveys. With this
method, the monetary values are deduced from thigrations carried out by individuals
interviewed between different attributes of thedarct. The price is also considered as an
attribute. This method is very suitable to supp@etisions where several scenarios are
possible and allows to classify the scenarios withwecessarily estimating their respective
monetary values. It can be used in many fieldsdkes it possible to evaluate the value of
goods, even by persons who do not use or consugse ffoods. It can be used to evaluate the
value of all impacts of a scenario as well as dian isolated impact. It makes the interview
easier for interviewees, because they can make ditajive choice between several
alternatives, than to give a monetary value. lesatgst disadvantage is that it is based on
surveys. This leads to several biases, for exattmgequestionnaire bias, questions may be
poorly formulated by the interviewer.

2.3.1.2. Contingent valuation

This method such as the conjoint analysis is basedurvey data. It allows to obtain
preferences of interviewees in monetary valueafohange of price or quality of a particular
property or a service. It is very useful to evatu#tte value of both marketed and non-
marketed goods. These preferences, expressed iatanpivalue, provide information on the
maximum WTP of respondents. The idea is to askvigaees, the price they are willing to

pay for the good or product. It is a method basetypothetical scenarios. This method takes
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into account responses of individuals who do net e good and can be applied in many
areas. We also find in this case the bias of thestipnnaire and also the response bias,
because interviewees may overestimate or undeiegstitneir WTP.

2.3.1.3. Choice Experiment

It allows to measure the WTP of consumers for adgaccording to attributes of this good,
the price being one of these attributes. Theresame differences with respect to conjoint
analysis and contingent valuation. It based ontlieery of Lancaster (1966and Thurstone
(1987) which states that an individual that choose fromargge of choices, maximizes this
choice. This method takes into account the statiesig decisions, that is, situations where
respondents are indifferent to all choices. Theiq@aarity of the "choice experiment” is that
the information is gathered using a selection careshich all the attributes of the product are
presented to the interviewees. It is even possibleome situations to touch the product or
taste it. The method of choice experiment is basedypothetical and not hypothetical
scenarios. The difference in results in the WTRessm®ent between these two scenarios is
referred to byYue and Tong (2009s "hypothetical bias’Kallas et al (2007show that the
strength of this method is its ability to evalugteods that consist of several attributes. This

method is considered to give a response to thésliofithe contingent valuation method.

2.3.1.4. Experimental auctions

This method is widely used in experimental econairiitere, participants submit bids for one
or more products, with the ability to negotiate woducts of higher quality. This particularity
gives this method a certain difference comparedti@r methods, because here there is an
incentive mechanism which encourages participamtseveal their true WTP and avoids
strategic biasesSichtmann & Stingel 2007)t is noted that people who overestimate their
WTP will increase their chance of winning the amiatiwhich generally leads to buying or
acquiring the asset at a price higher than thetalded WTP. This method is very heavy;
participants must be quite numerous. The literatia¢es that there are two major auction
types. Bottom-up auctions, we start with a low @rand the good is awarded to the highest
bidder. Top-down auctions, in this case, we statth & high price and this price decreases
over time (example: auctions in a fresh fish mgrkeéte good is attributed to the highest
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bidder, but the latter must also be reassuredtgubkcause this type of auction is carried out

on perishable products.

2.3.2. Revealed preference methods

These methods are used when goods or serviceshiohwhe WTP is intended exist. They
are most often referred to as ex-post methods Becthe data already exist. It should be
noted that methods of disclosure and collectiomfafrmation are very different from those

based on declared preferences.

2.3.2.1. The method of transportation costs

With this method, we evaluate the value of a goombeding to expenses that we consent to
acquire this good. For example, the economic valua site for recreational use can be
estimated from the expenditures incurred by usegotto this site. Access to the resource is
usually free of charge, but the value of the reseus determined by the monetary value of
time and all other expenditures made to accesssiteeor resource. It is not based on
hypothetical choices and is relatively inexpendwemplement. But as a disadvantage, we
can observe that individuals who like the site mmach will choose to live near and will not

spend much to get there. It requires havinge pasptecome from different backgrounds and
far enough so that the costs of transport are lhtiteasame. This method is not suitable in the

framework of this thesis, so we do not use it.

2.3.2.2. The hedonic price method

It consists in determinating the implicit pricead asset, depending on attributes of this asset
and characteristics of consumers. It was from 8@0% that analyzes of the hedonic prices of
goods which differ in their characteristics starteddevelop. But\Waugh (1929)already
stated that the quality of vegetables is definedtlir characteristics. To do this, he
calculated the price of each attribute by applstagistical techniques. Ten years lateourt
(1939) studied the automobile market by analyzing the ichjgd various components of the
automobile on the price of this good. AnalyzesAdilman and Griliches (1961)ancaster
(1966) Griliches (1971)and Ironmonger (1972)on the divisibility of goods provided the
theoretical basis for the hedonistic meth@bguel 1994)Lancaster (1966%tates that the
satisfaction of consumer does not come from theym but from attributes that characterize
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it. Rosen (1974has formalized the determination of demand funstiohcharacteristics by

using the hedonic price method. This method alltvesevaluation based on values derived
from choices actually observed and not hypothet®at it should also be noted that results of
this method depend strongly on the specificatiothefstatistical model and also strongly on
the accessibility to the data. We do not use thethod as part of this thesis, despite it

relevance.

2.3.2.3. Market price method

The method of market prices allows to estimateeb@omic value of goods or ecosystem
services that are sold or bought in markets. Issandard economic techniques to measure
the economic benefits of goods and services availab markets. The measures are based on
the quantities of goods or services purchasedffareint prices and on the quantities supplied
at different prices. The market price represents kige value of an additional unit of a good
or service. The advantage of this method is thasés the observed data of preferences of
consumers, but it remains limited to commercialdgand services. We use a version of this
method as part of this thesis based on scannedaddt&conometric estimations to reveals

preferences and WTP of consumers for Auvergne PiE@ses.
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2.4. Conclusion

In this chapter, we set out the theoretical franvdwan which our doctoral thesis is based,
namely the economy of information and industriaremmy, the first one finding its solutions
in the second. We have shown that the signals fofrmation such as the advertising, the
reputation and certifications labels as the gedycap indications allow to indicate the good
quality of products and thus complete the tradalogignal that is the “price”of the product,

by reducing information asymmetries.

The theory of signals of information highlighteckthroblems of asymmetries of information
existing on markets. Asymmetries of information wlat facilitate the choice for a better
satisfaction of consumers. The signal of qualitip@ is likely to reduce these asymmetries
of information but at the same time this type ghsil is in competition with other information
vectors (trademarks and private brands). Similathe advertising messages and sales
techniques that not only transmit information bl#oaplay an incentive role that can also
reduce information asymmetries. The theoreticardiiure remains very varied on these

different information signals.

But it appears that, the advertising signal oftamofs large groups with large financial
resources. Because they can indicate the qualityh@f products through a large-scale
advertising, leaving little place for groups novimg the big financial means. The example of
PDO cheeses is interesting because non-PDO cheblsdsare generally industrial and have
the ability to indicate the quality of their prodsicwill not hesitate to do it in view of their
financial means. This strategy excludes not thepbecheeses but rather the traditional PDO
cheeses which do not have the means to inveseiadkertising to signal their good quality.

The good product becomes the most widely signaled.

This leads us to ask ourselves the following qaest If these signals really influence the
decisions of choice of consumers and otherwiser tivdiingness to pay? How is the

willingness to pay evaluated in the literature pooducts under sign of qualities? What are
assessment methods commonly used? What are variagtpiently used? And what are the
great results observed? In order to answer thesstiqus, we perform a meta-analysis on

dairy products in the next chapter.
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Abstract

Willingness to pay (WTP) and consumer’s prefererioeslairy products (milk, yogurt, butter
and cheese) have attracted the attention of rdsmarc Therefore, several studies have
focused on the question of the measure of WTPHesé different products. However, these
studies found a value of WTP, which is positivenegative sometimes on the same types of
dairy products and this in function to differenpé&g of signal of quality. We conduct a meta-
analysis with the aim to observe the differentdaegtwhich can explain variations of results
in studies. Therefore, we selected 24 studiesésponding to 163 observations) that estimate
the WTP of consumers for dairy products. A Geogiahindication (Gl), a Bio label or
other signs of quality, can differentiate thesedpiais. As main results, we found that on
average in the studies, label’'s effect is an ingarsignal of quality for consumers of dairy
products. Indeed, on average, Geographical IndicatiGl) and bio label BIO), have on
average a high WTP compared to other signals. ®otter hand, it emerges from the studies
that consumers seem to have a higher WTP for geoglucts derived from cow's milk and
goat's milk compared tsheep milkIn addition, studies reveal that, among dairydpids,
Cheese has on average a low WTP compared to adivgrptoducts. Finally, studies of our
sample highlighted that French consumers have emage a high WTP for dairy products
compared to consumers in other countries; alsothgtical methods reveal on average a high
WTP on the studies compared to non-hypotheticahaust. These results are robust, with
survey based on a sample of consumers and a sadatadrased on a sample of prices. These
results remain robust, with cluster and boostraponp. These results remain also robust
when we change estimates and use the weightedskpaates (WLS).

Keywords Consumer, Willingness to Pay, Meta-analysis, YPproducts

JEL classification D12, C19, Q18, Q1
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3.1. Introduction

Various health crises (e.g. the mad cow crisiscandal of eggs contaminated with fipronil)
of these last years have contributed to increaseniistrust of consumers to the food they eat.
Thus, consumers’ demand for quality foods has hleersubject of several researches in the
economic literature. Researches argue that, comsul@nscious of their physical and
nutritional health, have based their consumptiommicgds on quality signals such as
geographical indications (Gl) the bio label, the no-GMO (Genetically modifiedyanism)
aliments, the HACCP (Hazard Analysis Critical CohtPoint) method and others private

labels or signals.

Caswell (1992) and Tse (1999)stated that consumers are willing to pay a premtom
improve the safety and quality of foods they eaair products did not escape this rule.
Many studies are interested to preferences andhgiikess to pay (WTP) of consumers for
these products, which are generally consideredattupts of first necessity. We can quote for
cheese casegBonnet and Simioni 2001jHassan and Monier-Dilhan 20Q0¢Yan Ittersum,
Meulenberg et al. 2007)XVecchio and Annunziata 2011JAdanacioglu and Albayram
2012), for milk cases ((Wang and Sun 2003JWang, Mao et al. 2008)Bai, Zhang et al.
2013) (Walley, Custance et al. 20)4for butter case§Saulais and Ruffieux 2012finally

for yogurt cases(Carlucci, Monteleone et al. 20Q9BarreircHurle, Gracia et al. 201))
Generally, these studies have a positive or a negdf TP between same categories of dairy

products.

We carry out a meta-analydiStanley 2001)in order to observe the different factors which
can explain the variations in results of the stsidi® do this, we retain 24 studies (163 WTP)
carried out in different countries, that focus eeferences and WTP of consumers for one or
more dairy products. These products are differeadidby the Gl, the bio label, no-GMO
foods and other private quality signals. Note thaquality label helps consumers imperfectly
informed in the process of taking their decisionsiructuring their information environment
(Van Trijp, Steenkamp et al. 1997)

B PDO (Protected Designation of Origin), PGl (Prat#dc Geographical Indication) and TSG (traditional
specialties guaranteed)
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The Chapter is organized as follow. Section 2 prissa debate in the literature on dairy
products. In section 3, we present the methodolegpd. Section 4 presents the model and
estimation method. Section 5 presents results atatpretations. Finally, we conclude in

section 6

3.2. Background

The literature on preferences and WTP of dairy petelis very richKuperis, Veeman et al.
(1999) studied the impact of the use of recombinant bowomatotropin (rBST) in milk
production, on a sample of 279 Canadian consurii@esy found that a milkontaining rBst
has a negative WTP than milk free rBst, becausehtbimone is injected in cows to increase
their milk productionTherefore, consumers fear the impact on their hedlang, Mao et al.
(2008) meanwhilestudied the consumers’ demand for dairy produatsasample of 559
Chinese consumers. They found that dairy productietuHACCP methods are sold with a
premium of 5% in Beijing supermarkets compared todpcts without this label, because
Chinese consumers are concerned about the quatitgafety of the food they eat. Therefore,
the HACCP method appears as ensuring the safetguaaldy. Still working on the Chinese
case,Bai, Zhang et al. (2013tudied preferences and WTP of consumers for riting a
sample of 799 consumers, they found that consumendans areas have a strong preference
for the traceability of the milk and WTP of thesmsumers is very high for milk certified by
the government, then by an industrial associatrahfanally by a third partyin this case, the
government certification appears to guarantee ttbeguality.\Walley, Custance et al. (2014)
studied influences of COQGLon demand and consumption of Chinese consumeostesh
Based upon a survey of 430 individuals, they fotivad in the minds of consumers, milk from
other countries is perceived as being a bettentguampared to the one produced in China.
Nevertheless, these consumers are always forcedngume Chinese milk, due to numerous
markets barriers imposed on foreign companigsally, in Turkey, Adanacioglu and
Albayram (2012)studied preferences of consumers for traditionakshs. From a sample of
185 consumers (divided into two groups), they fodhdt consumers of both groups are
willing to pay a premium for regional cheeses, caregd to non-regional cheeses. Therefore,

the regional attribute is important for these caonets.

24 Country Of Origin Labelling
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In opposition to these findings, studies conduatethe European context have found results
with very contrasting preferences, mainly for thefRVof consumers for dairy products.
Indeed, if some works show that consumers havea greference for labeled products or
whose origin is known or reputed, for others, thdifferentiation signals have mixed effects,

and sometimes, preferences are not clear.

From a sample of 658 pricesantos and Ribeiro (2005judied regional reputation and WTP
for Portuguese cheeses, they found that, not twelyyipe of milk but also the region of origin
of cheeses have a significant impact on cheesétegrSpecifically, cheeses made from
sheep milk have a positive WTP (+33%), while cheesade from cow milk and goat milk
have a negative WTP (-36% and -17% respectively@eses with a mixture of milk have a
very varying WTP. In addition, cheeses made inrélggons of "Minho e Tras-os-Montes" and
"Ribatejo e Estremadura” can have positive WTP, levthiose of “Alentejo” and “llhas”
regions have negatives WTP. For these authorsypleeof milk, and the origin of the product
are important attributes for consumers. In 20R@sreircHurle, Gracia et al. (2010are
studying effects of quality labels on Spanish comsts consumption decisions. Based on a
sample of 400 consumers, they found that Spanisburoers have a high WTP for products,
including yogurt, with a nutritional label or healabel, compared to those without label. This
result supports the idea that a label on produay be an important signal of quality for
consumers. Similarly, conducting a study on prefees of consumption of 471 Italian
consumerspPilone, De Lucia et al. (2014pund that for consumers in South of Italy, the
presence of quality label on cheeses is seen mspamtant signal, allowing an increase in the

consumption of cheeses.

However, referring to a sample of 1002 prices (seardata),Bonnet and Simioni (2001)
studied WTP of French consumers for camembert ehaed found that on the basis of the
same price, only a small proportion of consumetspsefer to buy a PDO camembert cheese
compared to those who prefer to buy a brand of cameet without PDO. They concluded
that private labels appear more relevant in thednoh consumers than the PDO label.
Similarly, Hassan and Monier (2002fudied WTP of French consumers for blue-veined
cheeses under AGUabel and non-AOC label. They found that the A@8dl is not always

associated with a positive willingness to pay. Bg same token, based on a sample of 85

%5 Controlled Designation of Origin, it's the equival of PDO in the European Union (EU)
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individuals, Saulais and Ruffieux (2012demonstrate in their study of WTP of French
consumers for butter, that differentiation of proy notably on the basis of nutritional

criteria, does not increase the WTP of consumerbdtter; in contrary, it decreases. Outside
of the French context/ecchio and Annunziata (201Wjere based on a sample of 400 Italian
consumers to study the role of PDO/PGI labels odfoonsumption choices. They found that
in the case of cheese, PDO/PGI labels are on aveaagmportant quality signals only to

consumers who have some knowledge of these lahelfhey increase their WTP. On the
other hand, consumers who do not know these labhalse their consumption choices based

upon a low price products, better appearance bauntarigin.

All these results show that there are different WéPthe same category of dairy product,
depending on the region or country where the stwdg conducted. In the light of these
different results, we conduct a meta-analysis onydaroducts (milk, cheese, yogurt, and
butter), as these products are of similar natud@with milk). The goal is to understand the
variations of results from one study to anotheoiider to synthetize and integrate results of

these studies and to better explain the explan&etgrs for these variations.

3.3. Methodology

3.3.1. Meta-analysis

The term meta-analysis comes fréass (1976)and is defined as the statistical analysis of
results of individual studies, with the aim to mtate them.Pignon and Poynard (1993)
defined the meta-analysis as the use of statistezdiniques for the synthesis of a set of
separate but similar experiments. Fatianley and Jarrell (1989jhe meta-analysis is an
analysis of the "empirical analysis" which attempdsexplain the differences in results
between studies. Meta-analysis is a simultaneoab/sia of a set of studies addressing the
same question, in order to obtain the informatloat hone of these studies taken singly could
provide and explain differences in results of theikalies.The first meta-analysis has been
realized in the medical field. The objective wasdduce costs of experimental studies, which
often led to different results. Very quickly, tmsethod has spread in other areas of research
such the environment, marketing and social scierloethe agricultural and agri-food field,
several meta-analyses were conducted. We can metianeta-analysis of the willingness

to pay for reductions in pesticide risk exposuiebrax, Travisi et al. 2005which contain
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15 studies and 331 observations ; "A meta-analysiSenetically Modified Food Valuation
Studies"(Lusk, Jamal et al. 2005yvhich contain 25 studies and 57 observations rigta-
analysis of willingness to pay for traceable meatibates” (Cicia and Colantuoni 2010)
which contain 23 studies and 88 observations. Clasais, we have: "A meta-analysis of
consumer willingness to pay for farm animal welfafeagerkvist and Hess 203,1yvhich
contain 24 studies and 106 observations ; "A ma#dyais of Geographical Indication food
valuation studies'{Deselnicu, Costanigro et al. 201®&hich contain 25 studies and 134
observations. Based on 140 meta-analysisison and Kennedy (200€arry out a meta-
analysis of "meta-analysis”. All these meta-anayshow that, this method is used

increasingly in the economic literature.

3.3.2. Database

Based on online search engines such as: "Goo@@bdle Scholar”, "Science Direct", "Web
of Science" and "Scopus”, we list 25 studies tlat form the basis of our meta-analysis.
Among these studies, we have 7 "conference pap&6s”journal papers” and 2 "working
papers”. Keywords used to select our studies wendirigness to pay AND cheese",
"willingness to pay AND butter", "willingness to y&ND milk", "willingness to pay AND
yogurt”", "willingness to pay AND dairy products".hdse studies are generally about
preferences and WTP of consumers for one or mdrg pgeoducts (milk, yogurt, butter and
cheese). In some cases WTP are directly giventicles and other cases, they are calculated
using the formula:WTP=-(Battributdfpricey’®. Following Cicia and Colantuoni (2010we
separate valuation methods of WTP in two familigg/pothetical methods (choice
experiment, conjoint analysis, hedonic price, augegnt valuation and simple survey) and
non-hypothetical methods (experimental auctions)thle latter, consumers are confronted
with real choices situations and they have reasipdgies to buy. We choose to exclude the
article of Di Pasquale, Adinolfi et al. (20121)because willingness to pay calculated are
unusable. Therefore, there are 24 studies leftotor final estimates, including 163 WTP

values. Table 3 presents the list of articles usenir meta-analysis.

26 Case studies using a "logit" model for estimates.
27 The authors introduce the formulas for the caliueof the WTP, but these formulas are not explii.
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3.3.3. Data description

We select different variabl&gshat could influence WTP of consumers in stud@sr study

period extends from 1998 to 2014. The oldest papeyur study is from 1998Gath and
Alvensleben 1998and the most recent papers are from 20iIone, De Lucia et al. 2014)
(Garavaglia and Marcoz 2014Walley, Custance et al. 2014)mami, Shkreli et al. 201})

Following (Deselnicu, Costanigro et al. 2018hd (Cai and Aguilar 2013)we pose the
formula of WTP(%)

Base price + premium) — (Base price
%WTP=<( price™p ) — (Basep )>x100 @
base price
Therefore,
premium
WYWTP = (—) x 100 b)
base price

In equations (a) and (b)pfemium”represents the surplus of the base price of theuat that

a consumer is ready to buy.

During construction of our database, we faced sohalenges. For example, the study of
(Kaye-Blake, Saunders et al. 20@des not provide thebase price”of milk and butter for
2004 in New Zealand. Thus, we take prices of tipgeducts on the website of the FAR@or
the survey period. We had the same problem onttliy ©f (Walley, Custance et al. 2014)
concerning the price of milkn China in 2012. We referred once more to theepat milk
from the website of the FAD

Study of(Van Ittersum, Meulenberg et al. 20@Qes not also provide base prices for cheeses,
but we were able to note directly two WTP. Anotfesture of this study is related to the fact
that it is realized considering consumers of tHeeeopean countries (Greece, Italy and The
Netherlands). We decided not to imputebase price”at the two WTP proposed, because we
have just two WTP instead to three. Knowing thas itonsumers of three countries that are
analyzed, it would have been necessary to havehisr study three WTP according to

2 See Table 2
2 perspectives agricoles de I'OCDE et de la FAO 2003
30 perspectives agricoles de I'OCDE et de la FAO 22065
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consumers of each of 3 countries. Finally, befoqelating WTP and prices of each study

constituting our database, we convert all pricedd®+ dollar.

Table 4 shows descriptive statistics of differeatiables. We observed that the minimum
WTP is -90.57%. For example, This value can be mvesefor theGjirokastra cheesg, from

the study of(lmami, Shkreli et al. 2014and the maximum i€anestrato di Moliterno
chees& (383.33%), from the study ¢Pilone, De Lucia et al. 2014In the same table, there
is @ minimum base price of 0.00001 $USAdanacioglu and Albayram 2012which
represents the price of th&lum cheese’of Turkey. The maximum base price being 16.914
$US?® (Bernabeu, Olmeda et al. 200@)hich represents the price of cheese fr@astilla-La

Mancha”, in Spain.

31 platform OANDA, allows us to convert prices at thehange rate of the survey year

32 Cheese produced in southwestern Albani@attributespprice) x100= -(2.80158/3.09328) x100= -90.57%
33 Cheese produced in Basilicata, in southern I{@isemium/base price) x100= (4.60/1.20) x100= 38%33

34 The initial value is 10 TL/kg. This price is comiad using the exchange rate $US/TL of 2011

3 The initial value is 12/kg. This price is convertesing the exchange rate $US/€ of 2008
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Table 3: Summary of studies on dairy products

Sample of
Authors (year of publication) Year of number of consumers

N° Products survey Methods WTP region country or price
1 Gath and Alvensleben (1998) cheese 1998 hypothetical 2 Europe Germany 200

2 Kuperis, Veeman et al. (1999) milk 1996 hypothetical 8 America Canada 279

3 Bonnet and Simioni (2001) cheese 2000 hypothetical 1 Europe France 1002
4 Alvensleben and Schrader (1998) butter 1998 hypothetical 3 Europe Germany 265

5 Hassan and Monier-Dilhan(2002) cheese 1999 hypothetical 2 Europe France 5000
6 Hassan and Monier-Dilhan (2002) cheese 1998 hypothetical 6 Europe France 5000
7 Wang and Sun (2003) milk 2002 hypothetical 7 America Usa 519

8  Kaye-Blake, Saunders et al. (2004) butter & milk 2003 hypothetical 13 Oceania New Zealand 701

9  Santos and Ribeiro (2005) cheese 2004 hypothetical 6 Europe Portugal 658
10  Hassan and Monier-Dilhan (2006) yogurt, milk & cheese 2000 hypothetical Europe France 8000
11 Van Ittersum, Meulenberg et al. (2007) cheese 2007 hypothetical Europe  Greece, Italy, Netherlands 1232
12 Wang, Mao et al. (2008) milk 2005 hypothetical 1 Asia China 559
13  Bernabeu, Olmeda et al. (2008) cheese 2006 hypothetical 12 Europe Spain 420
14  Carlucci, Monteleone et al. (2009) yogurt 2008 auction 4 Europe Italy 104
15  Barreiro-Hurle, Gracia et al. (2010) yogurt 2007 hypothetical 4 Europe Spain 400
16  DiPasquale, Adinolfi et al. (2011) yogurt, milk & cheese 2009 hypothetical 3 Europe Italy 163
17  Vecchio and Annunziata (2011) cheese 2007 hypothetical 6 Europe Italy 400
18  Adanacioglu and Albayram (2012) cheese 2011 hypothetical 6 Europe Turkey 185
19  Saulais and Ruffieux (2012) butter 2008 auction 22 Europe France 86
20  Bai, Zhang et al. (2013) milk 2011 hypothetical 9 Asia China 799
21  Tempesta and Vecchiato (2013) milk 2010 hypothetical 12 Europe Italy 400
22  Pilone, De Lucia et al. (2014) cheese 2013 hypothetical 9 Europe ltaly 471
23 Garavaglia and Marcoz (2014) cheese 2010 hypothetical 12 Europe Italy 200
24 Walley, Custance et al. (2014) milk 2012 hypothetical 1 Asia China 800
25  Imami, Shkreli et al. (2014) cheese 2011 hypothetical 9 Asia Albania 210
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3.4. Model and estimation methods

Following Lusk, Jamal et al. (2005Cai and Aguilar (2013&andCicia and Colantuoni (2010)

we modeled a consumers’ WTP as a function of tlse Ipsice of the product, the method of
the survey, attributes of products and charactesistf the sample. We also choose to
introduce 2 study periods: periods before the dlebanomic crisis (1996-2007) and periods
during global economic crisis (2008-2014), the otie being to observe the influence of
economic situation on preferences of choices ofaorers. We estimate two Ordinary Least
Square models (OLS), using the software Stata @B.thke robustness cheéksve change

estimates and use the weighted least squares (WLS).

In model 1, whose results are presented in tablevés,introduce the dummysample
consumers among explanatory variables. This variable casuhe effect of the use of a
survey of consumers for measuring the WTP. Furtbezpgiven that there may be a within-
study autocorrelation leading to the dependencgegressions within one article, we ran OLS
with cluster-robust inference. Because, it is veogsible that the WTP within each studies
may not be independent, and this could lead talueds that are not independent within
studies. Therefore, we use the cluster option wicate that observations are clustered
into studies and that the observations may be ledeae within studies, but would be
independent between studies. Standard errors astedd by each study. Such an approach
has been used, for instance,Bysrio and Loureiro (201GndChoumert, Motel et al. (2013)
Finally, we perform a bootstrap to deal with nommality of residuals and to get reliable

standard errors.
The specification of the model 1 is as follows.

Model () %WTP;j = Bo + f1(Baseprice)i + Bz (hypothetical)i + B3(cowpmx)i +
Ba(goatiiy)i + Ps(cheese)i + BeIG(PDO/PGI)i + B7(BI0)i + Bg(sampleconsumers)i +
ﬁgyearofsurvey(zoos_z014)L. + Bro(France)i + f1,(Italy)i + B2 (USA)i + &;;

For the variabléhypothetical” the benchmark isnon-hypothetical method” For variables
“Cow_milk” and“goat_milk” the benchmark issheep milk? For the variablé¢cheeses”

3 See results in appendix a
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benchmarks ar&outter”, “yogurt” . For variablesIG(PDO/PGI)” and“BIO” benchmarks
are“GMO”, “HACCP",“COOL", etc . For the variablésample_consumersthe benchmark
is “sample prices”. For the variabléyear of survey[2008-2014]the benchmark isyear of

survey[1996-2007]’ Finally, for variables‘France”, “ltaly” and“Usa”, benchmarks are

“Other countries”.

In model 2, whose results are presented in tablevés, remove the dummysample
consumersand introduce the dummysdmple pricé that captures the effect of the use of a

scanned data of prices for measuring the WTP. pheification of the model 2 is as follows.

Model  (2): %WTP;;j = Bo + f1(Baseprice)i + Bz (hypothetical)i + B3(coWmpx)i +
Ba(goati)i + Bs(cheese)i + Bs1G(PDO/PGI)i + B,(BIO)i + ﬂg(samplepn-ce)i +

Boyear_ofsrveyzoos-2014)i + Pro(France)i + B11(Italy)i + B1,(USA)i + &;

In the two models%WTR, represents” WTP estimated, corresponding to jHestudy. The
“robust” option, allows us to solve the potentigtdroscedasticity problems with White
correction. FollowingChatterjee and Hadi (20Q&p ensure that the model does not suffer of
multicollinearity problem among explanatory varedl we calculate the \AF (variance
inflation factor).Results give a VIF inferior to 10, allowing us tonclude that our variables

are not multicolinear.

37 The results are presented in Appendix b
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Table 4: Description of variables

Variables Description Mean Min Max sD
WTP% premium price in % 43.109 -90.57 383.33 60.128
base_Price baseline price per each study and each product in US dollar 3.543 0.001 16.914 3.956
hypothetical binary variable coded 1 if the method is: conjoint analysis, choice experiment, hedonic pricing and simple 0.654 0 1 0.476
survey, 0 otherwise
Non_hypothetical binary variable coded 1 if the method is experimental auction and 0 otherwise 0.157 0 1 0.365
Cow_milk binary variable coded 1 if the product made from cow's milk and 0 otherwise 0.521 0 1 0.501
goat_milk binary variable coded 1 if the product made from goat's milk and 0 otherwise 0.121 0 1 0.327
sheep_milk binary variable coded 1 if the product made from sheep's milk and 0 otherwise 0.175 0 1 0.381
other_attribute binary variable coded 1 for other attributes (example: nutrition information and production process, 0.303 0 1 0.460
cholestorol etc., 0 otherwise)
cheese binary variable coded 1 if the product is cheese and 0 otherwise 0.466 0 1 0.500
milk binary variable coded 1 if the product is milk and 0 otherwise 0.333 0 1 0.472
other_product binary variable coded 1 if the product is yogurt and butter, 0 otherwise 0.236 0 1 0.426
Usa binary variable coded 1 if US consumers, 0 otherwise 0.042 0 1 0.202
France binary variable coded 1 if French consumers, 0 otherwise 0.224 0 1 0.418
Italy binary variable coded 1 if Italian consumers, 0 otherwise 0.260 0 1 0.440
IG(PDO/PGI) binary variable coded 1 if product is PDO/PGI, 0 otherwise 0.424 0 1 0.279
BIO binary variable coded 1 if product is BIO, 0 otherwise 0.115 0 1 0.320
other_Signal binary variable coded 1 if product is GMO, HACCP, COOL, private certifications, 0 otherwise 0.375 0 1 0.485
sample sample size of each study 791.193 7 8000 1751.002
sample_price binary variable coded 1 if it's a scanner data of price, 0 otherwise 0.127 0 1 0.334
sample_consumers binary variable coded 1 if it’s a survey consumers, 0 otherwise 0.751 0 1 0.433
year_of_survey[1996- binary variable coded 1 if the study is the period 1998-2007, 0 otherwise 0.478 0 1 0.501
2007]
year_of_survey[2008- binary variable coded 1 if the study is the period 2008-2014, 0 otherwise 0.521 0 1 0.501

2014]
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Finally, in our major regressions, we have R-squaneerior to 0.2, followingsreene and
Hensher (2003),we conclude that our exogenous variables signifigaexplain our
dependent variable.

3.5. Results interpretation

Table 5 presents the results of the model (1). Maén results of regression [1] are the

following.

On average in studies of our sample, the usdygiotheticalmethods increase the WTP of
consumers for dairy products by 18.109% comparett won-hypothetical methods. This
result is significant at 5%. Thus, when we use oliyetical method to collect the data, this
can increase on average the premium paid by conrsunhd8.109%. It can be explained by
the fact that hypothetical methods generate bidsssguse they are generally based on field

surveys.

Furthermore, on average in studies, products mama ¢ow milk and goat milk increases
WTP of consumers for dairy products by 19.706 % &AB99% respectively compared to
products made witsheep's milland these results are significant at 10% and Eygexively.
These results are very important, because they uiginade that dairy products, which are

derived from cow’s milk and goat’s milk, encouragmsumers to pay a high premium.

Then, among dairy products used in studies, the \&fidhees is on average low (-36.783%)
relative to other dairy products. This result igndicant at 1%. Therefore, for the case of
cheese, consumers want to pay on average 36.7&3%denpared with other dairy products
like butter and yogurt. This result is contrary theult ofDeselnicu, Costanigro et al. (2013)
which found that, among products under geographichtations, the WTP ofheesds on
average high (+43.48%). This difference in residtexplained by the fact that in their
sample, they mix different types of products (wimbeese, meat, olive oil and grain).
Therefore, in this case, consumers for example pnefer the cheese than the wine due to the
difference in the nature of products. In the cdseun study, we choose products of the same
nature and we find that, in this casbeeseénas a low WTP. So, consumers would tend to pay

on average 36.783% less for the cheese amongraiiycts.
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We also found that the label effect is very impottdecauséG(PDO/PGI) andBIO have on
average a high WTP at 35.14% and 68.86% respegtroghpared to other signals like GMO,
HACCP, etc. These results are significant at 5%e Pphesence of these labels on dairy
products encourages consumers to pay more. Therdfoegy are important and reassuring

signals for consumers.

Then, we found that in studies, French consur{fasnce)hhave on average a high WTP for
dairy products of 25.699% compared to consumersotber countries. This result is
significant at 5%. The US consumgldsa) have on average a low WTP for dairy products of
-55.887% compared to consumers of other counffiais. result is also significant at 1%. We
are concluding that among European consumers, [Fremasumers have strong preferences
for dairy products, given that France is one offtist consumer countries of dairy products in
Europe. Therefore, they are a high premium foreglg@educts. However, US consumers want

to pay 55.887% less for dairy products, certaidgduse they prefer other basic products.

In regression [2], which represents a cluster &sjom, standard errors are clustered by each
study. Such an approach has been used, for instagdearrio and Loureiro (2010and
Choumert, Motel et al. (201.3We note that, our main results remain significhlypothetical
methods make appears on average a high WTP of mansdor the dairy products compared
with non-hypotheticaimethods.Cow’s milk and goat’s milkincreases on average WTP of
consumers for dairy products compared to producdemwithsheep's milkOn average,
among dairy products, the WTP ahees is low relative to other dairy products.
IG(PDO/PGI) andBIO have on average a high WTP compared to other Isigheench
consumergFrance)have on average a high WTP for dairy products coethto consumers

of other countries. Finally, The US consum@ysa) have on average a low WTP for dairy

products compared to consumers from other countries

In regression [3], we perform a bootstrap to deith won-normality of residuals and to get

reliable standard errors. We note that, our masnlte are still significant.

Page 96 sur 243



Table 5: Results of regression with dummy samptesamers

OLS Cluster- Boostrap OLS-
OLS-Robust Robust Robust
VARIABLES WTP WTP WTP
(1] (2] (3]

Base_Price -2.296 -2.296 -2.296
(1.615) (1.474) (1.677)

Benchmarks: no hypothetical methods

hypothetical 18.109** 18.109** 18.109**
(8.636) (7.212) (9.109)

Benchmarks: Sheep milk

Cow_milk 19.706* 19.706* 19.706*
(10.280) (9.700) (10.609)

goat_milk 64.399%** 64.399%** 64.399%**
(23.789) (19.730) (24.772)

Benchmarks: butter, yogurt

cheeses -36.783*** -36.783*** -36.783***
(11.868) (10.537) (12.862)

Benchmarks: GMO, HACCP, COOL, etc

IG(PDO/PGI) 39.401%* 39.401*** 39.401*%
(18.916) (11.500) (20.459)

BIO 46.813** 46.813** 46.813**
(21.755) (19.900) (22.668)

Benchmarks: sample prices

sample_consumers 15.607 15.607 15.607
(9.704) (10.678) (10.062)

Benchmarks: year of survey[1996-

2007]

year_of_survey[2008-2014] 5.063 5.063 5.063
(12.691) (10.326) (12.907)

Benchmarks: Other countries

France 25.699%* 25.699** 25.699%*
(10.377) (5.448) (10.414)

Italy 3.838 3.838 3.838
(18.455) (12.026) (19.670)

Usa -55.887*** -55.887*** -55.887***
(20.371) (17.669) (21.083)

Constant -2.295 -2.295 -2.295
(5.996) (7.035) (6.437)

Observations 163 163 163

R-squared /Pseudo R-Squared 0.332 0.332 0.279

Replications 1000

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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In table 6, which presents results of model (2g tkgression [1] presents results that

converge towards those of table 5 above.

In regression [1]Hypotheticalmethods make appears on average a high WTP of mansu
for dairy products of 17.949% compared to non-hlgptital methods. This result is

significant at 10%.

Products made fromow’s milkandgoat’s milkon average increase WTP for dairy products
of 19.399% and 62.448% respectively compared tdymis made witlsheep's milkand these

results are significant at 10% and 1% respectively.

Among dairy products;heeseéhas on average a low WTP (-34.752%) relative heodairy

products. This result is significant at 1%.

The label effect is also very important in this ralpdecauséG(PDO/PGI), andBIO have on
average a high WTP at 38.678% and 55.373% respécttompared to other labels. These

results are significant at 5%.

French consumeil@$rance)have on average a high WTP of 25.132% comparedrisumers
from other countries; this result is significant . The US consumer@Jsa) have on
average a low WTP for dairy products of -72.377%npared to consumers from other

countries; this result is significant at 1%.

In regression [2], which represents a cluster &sjoms, standard errors are also clustered by

each study. We note that, our main results remgmifeant.

In regression [3] like in the model (1), we perfoatbootstrap to deal with non-normality of

residuals and to get reliable standard errors. @e that, our main results are still significant.

In additional robustness checks of our resultsthm “appendix a” below, we change the
estimation and we use a weighted least squaregsggn (WLS) by removing dummies
variables sample_consumerand sample_price Our results remain stable in terms of

significance and the sign of coefficients.
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Table 6: Results of regression with dummy sampieepr

OLS Cluster- Boostrap OLS-
OLS-Robust Robust Robust
VARIABLES WTP WTP WTP
(1] 2] 3]

Base_Price -2.595 -2.595 -2.595
(1.668) (1.725) (1.849)

Benchmarks: no hypothetical methods

hypothetical 17.949* 17.949 17.949*
(9.526) (11.356) (10.559)

Benchmarks: Sheep milk

Cow_milk 19.399* 19.399* 19.399*
(10.521) (10.309) (10.886)

goat_milk 62.448*** 62.448%** 62.448**
(23.711) (19.484) (24.257)

Benchmarks: butter, yogurt

cheeses -34.752*** -34.752*** -34.752%***
(11.745) (10.657) (11.588)

Benchmarks: GMO, HACCP, COOL, etc

IG(PDO/PGI) 38.678%* 38.678%** 38.678*
(18.809) (11.815) (20.316)

BIO 55.373%* 55.373** 55.373**
(23.342) (24.664) (26.068)

Benchmarks: sample consumers

sample_price -4.670 -4.670 -4.670
(17.139) (20.663) (19.141)

Benchmarks: year of survey[1996-

2007]

year_survey[2008-2014] 12.015 12.015 12.015
(12.036) (11.812) (12.978)

Benchmarks: Other countries

France 25.132%* 25.132% 25.132%
(12.346) (12.129) (12.909)

Italy 5.429 5.429 5.429
(18.221) (11.962) (19.055)

Usa -72.377*** -72.377*** -72.377***
(18.496) (17.755) (20.18)

Constant 6.673 6.673 6.673
(7.183) (9.913) (7.482)

Observations 163 163 163

R-squared /Pseudo R-Squared 0.328 0.328 0.274

Replications 1000

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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3.6. Conclusion

Various health crises of the past years have darigd to increase the mistrust of consumers
to the food they eatSchroder and McEachern 200@Yliles and Frewer 2001gnd(Bernueés,
Olaizola et al. 20033howed that the quality of life, food ethics, thevieonment and health

have become important attributes for consumers.

Dairy products are no exception to this tendemdgny studies, which have focused on
preferences and willingness to pay of consumerghigse products, have led to very different
results. Therefore, we have implemented in thipptdraa meta-analysis on preferences and
WTP of consumers for dairy products (milk, chedrdter, and yogurt). These products are
differentiated compared to all products availabtetihe market by specific information
indicating their geographical origin (IG) or themode of production “healthy” (bio label, no-
GMO, and other private signals). We selected 24listuon dairy products. These studies
addressed more specifically the effect of theséingdigishing characteristics on WTP of

consumers for these products.

Results on WTP of consumers in this chapter shasvthat attributes of product influence
consumers in their purchasing decision, but dodsimform us much about the role of
personal characteristics of consumers. So resitteastudies of our meta-analysis depend on
average of the survey methods used, the regionenther study was carried out, the type of
labels affixed on dairy products. We also obseha the signal “PDO” increases the WTP of
consumers for dairy products, but “cheeses” havewaWTP among dairy product®Ve
wonder therefore, what are determinants of WTPoosamers for PDO cheeses? We answer
this question in the part 1l of the thesis using Kantar WorldPanel database and considering
the case of Auvergne PDO cheeses whichGaetal St Nectaire Bleu AuvergngFourme
Ambertand Salers Thus we will ask ourselves in particular if theT®/is not influenced by
the way by which processors position the PDO cleégackaging methods, presentation

methods, distribution channels).
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Appendix

Appendix arobustness with “weighted least squares regression

WLS-estimation

VARIABLES WTP

Base_Price -9.177***
(3.034)

Benchmarks: no hypothetical methods

hypothetical 26.169**
(29.751)

Benchmarks: Sheep milk

Cow_milk 18.208
(5.661)

goat_milk 41.342%**
(15.022)

Benchmarks: butter, yogurt

cheeses -50.445***
(20.070)

Benchmarks: GMO, HACCP, COOL, etc

IG(PDO/PGI) 54.004***
(19.979)

BIO 74.179%**
(32.963)

No Benchmarks

sample 0.064
(0.056)

Benchmarks: year of survey[1996-

2007]

year_of_survey[2008-2014] 17.697
(20.746)

Benchmarks: Other countries

France 54.538**
(24.755)

Italy -32.566
(13.908)

Usa -79.176***
(32.711)

Constant 12.256**
(6.1451)

Observations 163

R-squared /Pseudo R-Squared 0.433

Robust standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1
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Appendix bVariance inflation factors

Variance Inflation Factors (VIFs), regression 1Taible 5

variables VIF[1]
Base_Price 3.58
hypothetical 1.83
Cow_milk 1.64
goat_milk 1.50
cheese 2.94
France 1.54
Italy 2.72
Usa 3.46
IG(PDO/PGI) 5.05
BIO 5.95
sample_consumers 2.83
year_of servey[2008-2014] 2.90
Mean VIF 2.99

Variance Inflation Factors (VIFs), regression 1Tagble 6

variables VIF [1]
Base_Price 4.32
hypothetical 3.01
Cow_milk 1.65
goat_milk 1.48
cheese 291
France 2.93
Italy 2.70
Usa 2.81
IG(PDO/PGI) 5.04
BIO 7.50
sample_price 5.00
year_of servey[2008-2014] 3.42
Mean VIF 3.56
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4.1. Introduction

The French cheese market is one of the largestetsaik Europe and French consumers have
a high demand for cheese products (The first omé&aurope). This market concentrates both
cheeses under geographical indications (PDO, P@f those without this label of
geographical origin. In addition, these cheesemecrom many European countries. This
market of cheeses under geographical indicatioBO(Rnd PGI) represents about 15.2% of
the total cheeses market, the rest representingshameeses. According to INAO in 2015,
among the most commercialized French Gl cheese$sowsd the “PDO Comte” (54,704
tons), followed by the “PDO Roquefort” (16,784 thnkhe “PDO Reblochon” (15,658 tons),
the “PDO Cantal” (13,704 tons) and the “PDO St deet (13,532 tons), the rest being less
than 10,000 tons. But the market remains widelyidated by non-Gl cheeses, which do not
undergo the same production constraints as theh€dses linked to the code of pratice and
which sometimes have higher financial means thaesés under Gl, which allows them to

be known through advertising strategies and otbisr @ promotions.

Thus, there are a number of questions about cortsmmpabits of consumers for these
cheeses products. As for example, what are theictipes of consumptions of cheeses in
general and those from the Auvergne region in @agr? The Kantar WorldPanel database
helps us to better understand practices of consangpbf French consumers. To realize this
type of analysis, some authors choose to conduetttii consumer surveys. But this remains
a heavy and very expensive task. In addition, tiagvdack of surveys remains the “response
biais”. We choose to use the Kantar WorldPanel datpart of this thesis, because the Kantar
Company has a big experience in the elaboratiaton$umer surveys and their data are very
original and concerns “effective” purchases of e¢oners. This database is representative of
all French households and combines together cleistats of consumers, attributes of
products and information on purchases. It is baseéffective purchases made by consumers;
therefore this database helps us to reveal actndl reot hypothetical preferences of

consumers.

In this chapter we analyze the data from this detapin order to highlight the distribution of
guantities and prices by taking into account thgiomal aspect and identifying habits of
consumption of French households. To do so, weeptesome descriptive analysis based on
the data from this database. We focus on the nuddtGl (PDO/PGI) cheeses (national and
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foreign) in France as well as some non-Gl cheedashware equally marketed, finally on
Auvergne PDO cheeses. The descriptive analysisséscon purchases variables, products

variables and household variables.

The chapter is organized as follows. Section 2 gmssthe Kantar WorldPanel database.
Section 3 describes data and descriptive statisfiestion 4 presents graphics evolution of
purchases, products and households data. We ceniclsection 5.

4.2. The Kantar WorldPanel Database

Kantar WorldPanel (formerly TNS Worldpanel) is amernational company dealing in
consumer knowledge and insights based on continconsumer panels. Kantar Worldpanel

is part of the Kantar Growgd the Data Investment management Division of WI&Poup.

Through market monitoring, advanced analytics aaitbred market research solutions,
Kantar Worldpanel analyses what people buy, whay tonsume and the attitudes behind
this behavior. Their clients include brand ownggyate label manufacturers, meat, dairy
producers, fruit and vegetable suppliers, retgilemsarket analysts and government

organizations.

Kantar Worldpanel data that we use in this thestsshamusehold food consumption data in
metropolitan France. It presents itself year byryaad exists since 1975, but data are

available only from the year 1998.

The data are divided into three parts: the houskhalata, the products data and the

purchases data. They are linked to one anotheddmntifiers.

4.2.1. Households data

A part of the data is dedicated to the descriptbrhouseholds belonging to WorldPanel.
They concern socio-demographic characteristicsookgholds as the size of the family, the

level of education of each member, the class alrre the professional category, etc.

38 Wires & Plastic Products
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Household data are composed of two big sectiomgybriseparate files:

> First files: The description of household and imdinal data through a hundred

variables.

» Second files: The activity and the weight of the$eholds in the survey

Households are uniquely identified by the identifieousehold_numbg&r This identifier is
unique from one year to the next. In the Kantaradahe panelist indicates the person
responsible for purchases in the household duhagear.

4.2.2. Data of products

The dataset of products contains approximatelyQDdescriptions of manufactured or fresh
products divided into 300 product groupasch as cereals, milk, etc. Kantar data have a very
detailed “food” reference frame. We find generdbimation there such as the price, the
retailer, the brand, the packaging, the quantitg, tature of products, the date of purchase,

etc.

The description of products is not simple from pafrtheir structures and their evolutions
over time. This difficulty results from several seas:

- Food supply changes over time. New products and caegories appedExample:
the organic food in 2003)

« The data are described firstly at the request dfistrialists. This is reflected in the

structure chosen. Their demands also evolve owes. ti

A large part of Kantar's work is to describe thedsupply and he does not proceed in the
same way with products possessing an “EAN” (Eurapg&dicle Number or “Barcode”) and

others products without "EAN".

Products with “EAN”
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These products are listed by Kantar investigatarsctly in the store. The latter, using
“scannettées travel the shelves in search of products notuitked in their base. They note
their barcode and some information such as thedbriéwe quantity etc. Households are also

equipped with a “scannette”. They scan these barpoalducts at home.

Products without “EAN”

These products are defined upstream by Kantar whas built a dictionary of products
identified by their weights and their types. Housldbs are equipped with a “scannette” and a
barcode listing the set of these products. They $sica barcode of the product getting closer
most to their purchase.

4.2.3. Purchases data

It is the central part of the data. They connectdetiolds and products bought in the form of
baskets of purchases. In this file, you will finill the information about purchases such as
their date, the store chain in which they were Ibuthe expense by act of purchase as well
as their quantity.

| Simplify graph of Kantar data

H
ouseholds ” Purchases “ Products Data
Data Data

The data of purchases of Kantar are the resuhetollection of statements of purchases by
panelists throughout the year. The latter haverélsponsibility to inform their purchases of
foodstuffs throughout their period of recruitmemhe method of collection is made in two
stages:

> First stage: The panelists make their purchasdg/permarkets or supermarkets,

grocery stores, markets etc.
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» Second stage: Once they return home, they scgrutichases made.

In order not to overburden households, Kantar édithe food supply into several panels. A
household belongs to one or several panels, theisatm inform on purchases of products

which are dedicated to him.

The Kantar data (all years combined) have thevoilg 4 panels:

- First Panel staple products (GC). This panel is present fare year Kantar and
concerns products of the big consumption. All hbotds scan purchases of this

panel.

- Second PaneMeats, Fish and Wines (VP). This panel is presenthe years prior to
2009. It concerns more particularly meats, fish andes. A subset of households

scans purchases of this panel.

- Third Panel Fruits & Vegetables (FL). This panel is presenttbe years prior to

2009. It concerns fruit and vegetables. A subsétooiseholds also scans purchases of

this panel.
- Fourth Panel Meats & Fish and, Fruits & Vegetables (PF). Tpanel has replaced
VP and FL from year 2009. It results from the fusad these two panels. A subset of

households also scans purchases of this panel.

In the Kantar data, each line corresponds to amfaptirchase of a product by a household.

To do this each line has two identifiers whatewer years:

* household_number the identifier of the household having made thechase.

* id_product: The identifier of the product bought.

No data on the place of house of the householdsexitowever, information on the type of

store (store chain, surface, purchasing cent@yasdable for each purchase.

Page 114 sur 243



The Kantar database sometimes contains certairh@ses not corresponding to the reality

(about 1% are concerned). This can occur in secasss:

* Input error,

* Exceptional purchases

To minimize these "out-of-standards” purchases,téfamas set up an adjustment coefficient
(gros_achats)to adjust the quantity purchased and the amouemtspvhich is based on

household habits and the relationship betweenuletgy purchased and the price paid.

4.2.4. Data treatment

We concentrate within the framework of this thesis the data on cheeses provided by
Kantar. The data are provided over the period 2Z2MB3. The database being expensive, we
retain this period because it corresponds to thieg®f restructuring of actors of the sector

of PDO cheeses from Auvergne.
For each year, we have 5 files under Stata format:

» Purchases This provides us the information on purchaseg fiRurchase

center”, “Total expense”, “Total quantities purced’ “PDO or not”, etc.

» Activities: This provides us the information on the actiwatyindividuals in
the household like “Panelist socio-professionalegaty”, “Professional

activity of the panelist”, etc.

» Individual : This gives us the information on individuals methouseholds
“Age of the panelist”, “Level of diploma and/or diuof panelist”, “Year of

birth of the panelist”, etc.
» Households This gives us the information about the houseli&kl “income
of family”, “Number of persons at home”, etc.

Using the household identifiengusehold_numbkrwe merge the first 4 files (Purchases,
Activities, Individuals and Households). The dasb#hus obtained is merged with the last
file (Products) using the identifier of the prodyetrchasedproduc). This treatment allows
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us to obtain a single database for each year. Weemerge each annual file, in order to get

our final database covering the period 2008-2010.

We choose to retain in our database, purchasesga hnd medium-sized distribution such as
hypermarkets, supermarkets and hard-discount stbessuse they represent about 90% of

acts of purchase. We also choose to retain spesibfitores such as cheese dairies stores.

On prices, the database just gives us the datingela the expenses made by act of purchase
in “Euros”. Given that we have data on the quasgif products purchased in kilograms by
acts of purchase, we deduce the unit price of mtsdim “Euros/kilogram”. Then, we delete
acts of purchase corresponding to aberrant prioegxample acts of purchase with prices of
0.001 €/kg (which correspond to errors of imputad)p because it is impossible to buy a
cheese at this price. We retain the interval ofg@between the fifth percentile p(5) and the
ninety-fifth percentile p(95) of the unit pricejghallows us to remove also the absurd values
of price and to maintain the existing variabilitgtlveen unit prices.

Finally, we delete irrelevant variables as for epanthe fact of having a vehicle; the fact of
family possessed an oven; the fact of having argkbome, the fact of having a cat, or a dog;
etc. In our final database (2008-2010), we retha Auvergne PDO cheeses: “Cantal”, “St
Nectaire”, “Bleu Auvergne”, “Fourme Ambert”, and drs”. Given that the Auvergne PDO
cheeses are not the only ones sold on markets)seeaetain the best-selling GI(PDO/PGI)
cheeses on the French market: “Roquefort”, “Conmidyzzarella”, “Reblochon”, “Tomme”,
“Gruyere”, “Morbier”, “Gorgonzola”, “Feta”, “Brie d Meaux”, “Grana”. Finally, we retain
the non-GlI cheeses which are most sold on the Rremarket: “Camembert”,

“Coulommiers”, “Raclette”, “French Emmental”, an®ther Blue Cheese”.

4.3. Descriptive Statistics

4.3.1. Expenses during act of pruchase

Table 7 below shows prices of the top 20 cheesesntbst sold on the French market,
according to our sample of data from Kantar Worlt#?aWe observe that the cheese which
gathers the most act of purchase is the French “&mlf (471,538 purchases) over the
period 2008-2010. This cheese which is of induistn@anufacture is very bought in France.
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Table 7: Total Expense in euros in the period (22080)

Variables Obs Mean Std. Dev. Min Max
Cantal 21902 4.98 1.59 0.60 27.24
St Nectaire 12940 5.55 3.05 0.72 35.02
Bleu Auvergne 12241 2.75 0.97 0.51 26.18
Fourme Ambert 9536 3.68 1.28 0.57 26.23
Salers 1580 8.09 2.88 1.50 36.13
Roquefort 59272 2.44 1.12 0.85 41.99
Comte 74342 3.91 2.07 0.58 39.11
Camembert 240776 1.98 0.88 0.51 22.08
Coulommiers 104399 2.15 0.94 0.75 14.80
Mozzarella 71925 1.78 1.19 0.50 19.14
Reblochon 22275 4.35 2.36 0.72 43.66
Gruyere 8778 3.29 2.03 0.53 29.88
Raclette 44192 5.76 3.40 0.53 44.34
Morbier 15225 2.83 1.33 0.71 27.34
Gorgonzola 7361 2.61 1.14 0.70 25.93
Emmental 471538 2.46 1.47 0.51 3341
Feta 27545 2.40 0.96 0.84 16.5
Tomme 24506 3.48 2.13 0.51 47.28
Brie de Meaux 10700 3.24 1.76 0.59 50.46
Grana 24073 1.57 0.83 0.69 13.48

In terms of acts of purchase, the French “EmmerthBese is followed by others non-Gl
cheeses such as the “Camembert” (240,776 purchasesthe “Coulommiers” (104,399
purchases). Followed by French PDO such as the ‘RIo@hte” (74,342 purchasing acts) and
the PDO “Roquefort” (59,272 purchasing acts).

Auvergne PDO cheeses are far behind this first groti cheeses. The PDO “Cantal”
registered 21,902 acts of purchase, followed byRB® “St Nectaire” (12,940 purchases),
the PDO “Bleu Auvergne” (12,241 purchases), the PB@irme Ambert” (9,536 purchases),
and finally the PDO “Salers” (1,580 purchases).

The table 7 also shows that the smallest expeesggstered during an act of purchase are for,
the PDO “Mozzarella” (0.5 €), the non-PDO “Camentb@.51 €), the French “Emmental”
(0.51 €), the PDO “Bleu Auvergne” (0.51 €) and &l “Tomme” (0.51 €). While the

biggest expenses registered during an act of pseclae for the PDO “Brie de Meaux”
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(50.46 €), the PGI “Tomme” (47.28 €), the non-Glatkette” (44.34 €), the PDO
“Reblochon” (43.66 €) and finally the PDO “Roquéfdd1.99 €).

4.3.2. Prices

Table 8: Price¥ in euros/kg during the period (2008-2010)

Variables Obs Mean Std. Dev. Min Max
Cantal 21902 9.62 1.50 7.30 13.64
St Nectaire 12940 12.23 2.86 7.55 19.42
Bleu Auvergne 12241 9.01 1.10 6.59 12.45
Fourme Ambert 9536 9.43 1.47 7.14 13.02
Salers 1580 17.42 2.59 11.20 23.08
Roquefort 59272 15.08 3.17 11.26 24.37
Comte 74342 11.92 2.03 8.78 17.13
Camembert 240776 6.76 1.40 4.24 10.64
Coulommiers 104399 5.26 0.83 4.08 7.91
Mozzarella 71925 7.44 2.63 4.00 15.44
Reblochon 22275 12.43 1.92 9.02 18.12
Gruyere 8778 10.87 3.10 6.17 17.47
Raclette 44192 8.78 1.94 5.72 13.36
Morbier 15225 9.96 1.38 7.96 13.86
Gorgonzola 7361 12.66 2.24 9.13 18.82
Emmental 471538 7.37 1.21 5.60 11.01
Feta 27545 9.40 1.55 6.3 14.23
Tomme 24506 11.38 2.40 7.47 17.70
Brie de Meaux 10700 12.54 2.79 7.35 19.43
Grana 24073 12.01 1.86 9.97 18.33

Table 8 above shows the price of cheeses in ewokgp We observe that, cheeses sold with
a higher price are the PDO “Roquefort” (24.37 €/kgd the PDO “Salers” (23.08 €/kg),
these cheeses are followed by the PDO “Brie de Me&l0.43 €/kg) and the PDO “St
Nectaire” (19.42 €/kg). This shows that the Auverd®DO cheeses like “St Nectaire” and
“Salers” are among cheeses with a high price imégaBut we buy on average the “Salers”
at 17.42 €/kg and “Roquefort” at 15.08 €/kg. Cheesdth on average a low price are
“Coulommiers” (5.26 €/kg), “Camembert” (6.76 €/kahd French “Emmental” (7.37 €/kg).

This shows that on average, non-Gl cheeses arexessisive than cheeses under GlI.

39 In current euros
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4.3.3. Quantities

Table 9: Quantities purchased in kg in the perR@Dg-2010)

Variables Obs Mean Std. Dev. Min Max
Cantal 21902 0.51 0.16 0.06 3.34
St Nectaire 12940 0.45 0.24 0.06 3.44
Bleu Auvergne 12241 0.31 0.10 0.06 2.6
Fourme Ambert 9536 0.39 0.12 0.06 2.47
Salers 1580 0.46 0.18 0.10 2.42
Roquefort 59272 0.16 0.06 0.05 2.15
Comte 74342 0.33 0.18 0.06 3.74
Camembert 240776 0.29 0.12 0.08 2.64
Coulommiers 104399 0.41 0.18 0.11 3.5
Mozzarella 71925 0.24 0.14 0.10 2.4
Reblochon 22275 0.35 0.18 0.07 4.5
Gruyere 8778 0.32 0.20 0.06 3.42
Raclette 44192 0.67 0.39 0.07 5.7
Morbier 15225 0.28 0.12 0.06 2.94
Gorgonzola 7361 0.20 0.08 0.06 2

Emmental 471538 0.34 0.20 0.06 5

Feta 27545 0.26 0.11 0.06 1.8
Tomme 24506 0.31 0.20 0.06 4.4
Brie de Meaux 10700 0.26 0.13 0.06 2.98
Grana 24073 0.13 0.06 0.04 1

The table 9 above shows the quantities purchaseacbgf purchase. We observe that the
non-Gl “Raclette” is the most purchased cheesagyinniith 5.7 kg on an act of purchase. So
the non-Gl “Raclette” was purchased at 5.7 kg foeapense of 44.34 €, that is to say 7.77
€/kg on average over the period 2008-2010. Thehave the PDO “Reblochon” (4.5 kg) for
an expense of 43.66 € that is to say 9.70 €/kgtla@dPGIl “Tomme” (4.4 kg) for an expense
of 47.28 € that is to say on average 10.74 €/kg.

By reading simultaneously the three tables 7, 8%@nde note, for example, that on average,
the PDO “Cantal” is sold on average at 9.62 €/kg,vize spend on average by act of purchase
for this cheese 4.98 €, which means that on aveggact of purchase we buy 0.51 kg of

cheese “Cantal’. Similarly, the PDO “St Nectair@i example is sold on average at 12.23
€/kg, but we spend on average by act of purchasthi® cheese 5.55 €. This means that, on

average, by act of purchase we buy 0.45 kg of eht®isNectaire”.
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4.4. Graphic representations

4.4.1. Purchases

The figure 9 shows that, in terms of quantitieschased over the period 2008-2010 on the
French market of cheeses, the French “Emmentdaliesnost purchased (39%), followed by

the “Camembert” (17%) and the “Coulommiers” (10%d)is result joins that found on acts of

purchase above (table 9). The more we have agtsirchases, the more we have quantities

purchased, the market being widely dominated bynthre Gl cheeses. According to Inao and
Cnaol in 2009 the non-Gl cheeses represented 8df5%art of cheeses marketed in France,

while the Gl cheeses represented 15.5%.

Figure 9: Total quantity purchased in the Frenchkeiacheeses (2008-2010)
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When we consider only the market of Gl cheesesifd@d.0), the PDO “Comte” (27%) is the
first GI cheese in terms of quantities purchasethenFrench market, followed by the PDO
“Mozzarella” which is a cheese from Italy, the PD®oquefort” (10%), the PDO

“Reblochon” (8%) and the PGI “Tomme”.
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Auvergne PDO cheeses are so far behind, the fimst leeing the PDO “Cantal” (7%),
followed by the PDO “St Nectaire” (4%), the PDO &8l Auvergne” (3%), the PDO “Fourme
Ambert” (3%), finally the PDO “Salers” (1%) whicls ithe French PDO cheese the less
purchased in our database.

Figure 10: Total quantity purchased of Gl chee268§-2010)
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Figure 11 below shows that cheeses are the moshgsed in hypermarkets (47.13%) and
supermarkets (30.4%), these two distribution chisnrepresent more than 77%. The other
distribution channels are hard discount (18.66%akrer 3.77%. This result shows that
hypermarkets and supermarkets are privileged foch@ases of cheeses. We find a large
French PDO cheeses such as PDO “Comte”, PDO “Rogti@nd non-PDO cheeses such as
“Camembert” and “Coulommiers” are purchased mainlgupermarkets and hypermarkets.
This figure shows us that the large and mediunridigions are the most privileged sales
channels. According to Inao and Cnaol, over theodeR008-2010, the large distribution
(hypermarkets and supermarkets) represented 70.@86%urchases of cheeses under
geographical indications, while purchases in hasgalints represented 14.23%. Our results
are in the same order of magnitude, which sugghatsour database is representative at the
French national level.
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Figure 11: Distribution of purchases by distributichannels (2008-2010)
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I Creamer [ Hard_discount
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4.4.2. Current prices

Figure 12 below presents the distribution of ppes kilogram. We observe that on average
cheeses are purchased under 20 €/kg, the highesityd&being for cheeses at almost 7 €/kg.
This figure 12 reveals that consumers buy more sdseavhich are sold about 7 €/kg.
Remember that these low prices are driven by nockekses, beacause they are more sold

than cheeses under GI.

Then, we try to analyze this trend according to hlest-selling cheeses non-GIl and Gl to

observe if there are regional differences.

We see that the French “Emmental” cheese, whidhdscheese the most purchased in our
database, is much more bought when it is sold tvée€/kg and 7 €/kg (Figure 13). Indeed,
consumers buy the “Emmental” on average at less fiia €/kg, the density of highest

purchases being between 6 €/kg at 7 €/kg.

40 The ordinate at the origin representing here thmsit\eof purchasing acts
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Figure 12: price of cheeses (2008-2010)
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Figure 13 : Price of Emmental (2008-2010)
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Figure 14 below shows prices of non-PDO “Camembéité observe that consumers buy
this cheese at less than 12 €/kg and the highgstdpdensity is for the “Camembert” sold
between 6 €/kg at 7 €/kg. The observation of sdvieigh densities of purchases can be

explained by the variant prices from one regioarother.

Figure 14: The price of Camembert (2008-2010)
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Price of Camembert in euros/kg

Figure 15 below shows, which presents the priceooFPDO “Coulommiers” cheese, shows
that this cheese is bought at less than 8 €/kgthadhighest density of purchase for a
“Coulommiers” being at 4.03 €/kg. This means thahsumers buy most of the time a

“Coulommiers” cheese at 4.03 €/kg compared to whensold more expensive.

Figure 16 below shows the price of PDO “Comte”, abhis the first French PDO cheese in
terms of quantities sold in our database. We olesttrat the PDO “Comte” is bought between
9 €/kg and 17 €/kg, with the highest density ofghaise being for a “Comte” at 11 €/kg. The
fact of having several modalities on the figureca® be explained by the dispersion of prices

from one region to another.
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Figure 15: The price of Coulommiers (2008-2010)
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Figure 16: The price of PDO Comte (2008-2010)
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Concerning the 5 Auvergne PDO cheeses, figure 18wbshows the price of the PDO
“Cantal”, which is an Auvergne cheese made with'somilk, at uncooked pressed dough and

a dry crust.

We observe that the PDO “Cantal” is bought at thas 14 €/kg. The distribution of price is
clearly multimodal, with modes at 11 €/kg and 7gE/80 consumers buy most of the time the
PDO “Cantal” at 7 €/kg or 11 €/kg. Because theee three types of Cantal (“Entre deux”,
“Jeune” and “Vieux”), so the price varies in furoeti of the type purchased by consumers.

This price is not so far from that observed for Bi2O “Comte”.

Figure 17: The price of PDO Cantal (2008-2010)
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Figure 18 below shows the price of PDO “St Nectaiwhich is an Auvergne cheese made

with cow's milk, at uncooked pressed dough senukhar

We observe that this cheese is bought at less 208ag/kg, with the highest density of
purchase being for the PDO “St Nectaire” sold a€fl4) and 10 €/kg.
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This bimodal distribution can be explained certainy the fact that there are two types of
PDO “St Nectaire”, the dairy and the farmer, thitelabeing generally more expensive. This
result shows that the PDO “St Nectaire” is onehaf iInost expensive Auvergne cheeses sold
per kilogram. Consumers buy more the PDO “St Negtavhich is sold at 14 €/kg and at 10

€/kg.

Figure 18: The price of PDO St Nectaire (2008-2010)

T T
5 10 15 20
Price of PDO St Nectaire in euros/kg

Figures 19 and 20 below show the price of PDO “Bhawergne” and PDO “Fourme
Ambert”, which are Auvergne cheeses made with bkiaed cow's milk, not pressed,
uncooked, fermented and salted. We observe ths¢ e cheeses are bought at less than 14

€/kg, the highest density of purchase being whew #re sold at almost 8 €/kg.

Knowing that they are "Blue" cheeses, the figur@ésadd 20 reveal that consumers buy most

of the time these cheeses when they are practsaldyto the same price.
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Figure 19: The price of PDO Bleu Auvergne (2008201
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Figure 20: The price of PDO Fourme Ambert (200801
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Figure 21 below shows the price of the PDO “Salemsdde with strong dough, pressed and
not cooked with a dry, thick, flowery crusdt.is the smallest Appellation of the Auvergne

region.

We observe that this cheese is sold less thankZp E/is the most bought when it is sold at
almost 16 €/kg. Although it is the smallest Appetlas of the Auvergne region, the PDO
“Salers” is one of the most expensive Auvergne sbeeon the market with the PDO “St

Nectaire”.
Figure 21: The price of PDO Salers (2008-2010)
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4.4.3. Regional comparison

We now turn to an analysis at regional level. Feg@2 below presents the average of

effective expenditure by acts of purchase for cee@&®m our database by French region.

We observe that, on average, we spend more innediavergne, Franche-Comte and Corse,
with an average expense of more than 3 € by apunfhase for an any cheese. This high

expenditure in the case of the Auvergne regionlmexplained by the fact that it produces

Page 129 sur 243



two of cheeses the most expensive under geogrdphdieations, namely “Salers” and “St

Nectaire” and they are more sold in their regioroogin. On the other hand, we spend less

for cheeses sold in regions Basse-Normandie ancdre.

Figure 22: Total expense by region (2008-2010)

mean of expenses by act of purchase
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Figure 23 below shows the price per kilogram ofesd®s purchased. We observe that the lle-

de-France region is the one region where cheesescddl on average most expensive per

kilogram purchased, about 9 €/kg for any cheeses May explain the low average expense

observed in this region (Figure 22 above). In addjtin this region the purchases are

generally made in small convenience stores, butldtter practise generally high prices

because supermarkets and hypermarkets are genfarafrpm dwellings.

It is also probably

related to the land prices in particular. The ragite-de-France is followed by regions

Alsace, Auvergne and Rhone-Alpes.
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In these regions, the consumers spend more dudrapases of cheeses. This is explained by
the very high price per kilogram purchased. Thaore@f Auvergne appears very atypical,
because cheeses are sold very expensive, bl¢s#si® cosmopolitan region as regions lle-de-
France and Rhone-Alpes. This is probably due tddabethat certain Auvergne PDO cheeses
are considered rather expensive by consumers itcgar “Salers” and “St Nectaire”;
furthermore they are the most sold in their regadnorigin, it explains the high prices
observed in the region of Auvergne. On the otherdhaegions in which cheeses are sold at

low prices per kilogram purchased are Basse-Normeaartl Pays-de-la-Loire.

Figure 23: Average price of cheeses by region (Z0E))
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Figure 24 below shows the average prices per bligian channels. We observe that on
average cheeses are more expensive in the spedialimps like “Creamer” (more than 10

€/kg). Large and medium-sized distributions (Hyparkets, Supermarkets, and Hard-
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discounts) appear as being the ideal places tohpsec cheeses, because they are less

expensive compared to specialty stores. This fopdsrgenerally made in all French regions.

Figure 24: Prices by store of distribution
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Figure 25 below shows the income of households lwhansume cheeses. We observe that
incomes of households consuming the most cheegebedween 2000 € and 4000 €, the
biggest density of consumption being for the hoakihhaving about 3500 € monthly of

income.
Households with low incomes consume little cheeassyell as households with very high

incomes. Figure 25 shows that the consumption eksés is largely realized by modest

households.
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Figure 25: the income of household (2008-2010)
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45. Conclusion

The French market of cheeses is a very cosmopatiarket which groups together foreign
cheeses and national cheeses. In these two biggajicheeses we find Gl cheeses and non-
Gl cheeses. These signs of quality have been edtalllto serve as a signal of information

for consumers on the quality of products purchased.

The purpose of this chapter was therefore to ptebentendencies on prices and quantities
observed and habits of consumers over the peri@8-2010. To do so, using the Kantar
WorldPanel database, which provides us informatiorthe purchases made by consumers
over the period considered, we have carried outrggve statistics of the main variables in

order to have a state of the art of the main sylitacts observed.

As main results, we found that among Gl-cheese® D@ “Comte” is the most purchased in
terms of quantities on the French market of chedsliswed by the PDO “Mozzarella” and
the PDO “Roquefort”. The Auvergne PDO cheeses aréas from this top trio. We also
found that despite the low quantities purchaseAwfergne PDO cheeses compared to other
large cheeses, they record the highest prices @mtirket and this is more verified for the
PDO “Salers” and the PDO “St Nectaire”. These fssafe the same that those observed at
the French national level via reports of the Inaa #he Cnaol, which suggests that our
database is representative for our purposes. Weaddlserve that, on average, cheeses that
they are Gl or non-Gl are sold fairly expensivehe lle-de-France region, followed by the
Alsace, Rhone-Alpes and Auvergne regions. Consusyad on average more for cheeses
sold in the region of Auvergne, but cheeses are defd in this region in term of quantities,
due to their high price. This result is probablyoatiue to a local effect or a structure effect of

consumption.

We conclude that the Auvergne region appears tguie special because cheeses are on
average more expensive in this region comparedtherd-rench regions, which leads to
higher expenditure by act of purchase in this negisence the lower number of acts of
purchase and quantities purchased in this regioallf, we find that prices of cheeses are
very disparate, probably because of the regionadrdities and types of stores of distribution.
This invites us to examine the causes of theseetBgms in the following chapter, with an

emphasis on Auvergne PDO cheeses.
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Chapter 5Prices determinant
and prices dispersion: An
estimation of a multiplicative
heteroscedasticity model on

the Auvergne PDO cheeses

- Aver of this chapter has been submittecptdalicatio

- A ver of this chapter was pre tdatlﬂot ales", organized by the Regional Science diaton
of Fre hL nguage (ASRDLF). Clermont-Fer d(Rra)qlS 17M rch 2017.
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Abstract

In this chapter, we estimate determinants of prafesheeses in general and Auvergne PDO
cheeses in particular. To do this, we use an esamaf a multiplicative heteroscedasticity
model, which is a two-step model. In the first step find that the main price determinants of
cheese are: the type of presentation (Piece, Wietde), the type of packaging (Barquette,
sachet, paper, etc.); the circuit of distributidtygermarket, Supermarket, Hard-discount,
Creamer or cheesemaker); sales region; promotiorcheeses; the presence of a store brand;
the season of purchase (summer, autumn, wintengdpgeographical indication (PDO/PGI).
Indeed, the geographical indication label like pnetected designation of origi?lDO) and

the protected geographical indicatid?Ql) impact positively and significantly the price of
cheeses on average of +2.329 €/kg compared to hahdases. In the second step, we focus
on Auvergne PDO cheeses and explain the disperdfigmices observed from one French
region to another. We found that aggregates explgithe price dispersion of Auvergne PDO
cheeses are: promotions; inflation; the winter geaand the presence of store brand. Finally,
aggregates allowing to reduce this price dispersioserved on Auvergne PDO cheeses are:
the increase of market shares; competition; numddeformat presentation by cheese;
purchases in large and medium-sized distributioHypérmarket, Supermarket, Hard-
Discount). The major contribution of this chapterd be the first empirical paper to assess
the price dispersion region by region for geogrephindications products with original data

from Kantar WorldPanel.

Keywords Geographical Indications, Cheese products, Pdgsersion, Econometric model

JEL classificationt C19, D23, Q11, Q13,

Page 137 sur 243



5.1. Introduction

In imperfect information, or in situation of asymimyeof information, prices are not always
enough to signal the quality of goods, so othenalgyare generally necessary. Because there
are usually two types of price: a practised prioel @ competitive price, the difference
between both measures the concentration of the @narkis is why several devices have
been put in place to reveal more information tostwners, among which Geographical

Indications (Gl).

Geographical Indications such as Protected Desamabf Origin (PDO) are supposed to
play this signaling role to help consumers in thigcision of purchase. Indeed, the PDO label
specifies that the product purchased is of gooditguand that it is manufactured with a
particular know-how, in the required conditions agpecially in a given geographical place

which specifies that this product cannot be prodwgywhere else.

The market of Auvergne PDO cheeses is a good dadg # understand price formation
mechanisms, because unlike other PDO cheeses dérstharacteristics, they are sold at
relatively low prices, except “St Nectaire” and I&8”. These PDO cheeses are only
produced in the region of Auvergne. Prices of Agwer PDO cheeses (“Cantal”, “St
Nectaire”, “Bleu Auvergne”, “Fourme Ambert” and “18es”) are equal to the marginal cost
of production if the market is competitive. The faravill therefore be zero in this case. In
imperfect competition, the margin is rather upezero.But despite a relatively low average
price, it turns out that consumers consider PDOesbke from Auvergne as being rather
expensive, and prices of these PDO cheeses are djgjtarate depending to the region of
purchase. This raises a problem of attractivenedsese cheeses, and also the question of the
willingness to pay of consumers for these produatswing that this willingness to pay is a

price premium.

The aim of this chapter is to better understandéiaé determinants of the price of Auvergne
PDO cheeses, in order to determine factors thatdctmwer price distortion and hence
improve the functioning of the market and the histribution of value-added, because it is
these determinants that consumers observe andotamtiplly determined their willingness to
pay. How to explain prices dispersion from oneaago another? And how to reduce them?

In order to answer these questions, we analyzenal péretail prices of cheese products over
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the period 2008-2010 from Kantar WorldPanel datebaBo do this, we estimate a
multiplicative heteroscedasticity model to measdeterminants and prices dispersion of
Auvergne PDO cheeses.

The chapter is organized as follows. Section 2 gywditerature review on issues related to
prices dispersion. Section 3 describes data aresgiescriptive statistics. Section 4 presents
econometric specifications. Section 5 presents Iteesand interpretations. Finally, we

conclude in section 6.

5.2. Literature review

5.2.1. Theoretical Literature

The price is the monetary expression of the vafug good. It is also a signal of the market
situation: a high price indicates that the activityrofitable, encouraging so other companies
to enter in the sector. The price is also an ingenmnechanism: if the demand for a good
increase, the price will increase inciting the 8rg companies to produce more. It is also a
process of rationing: if the demand for a good ease, the price will increase and the
guantity requested will be reduced again (rationidigp make decisions, economic agents
take into account transaction costs, benefits éxpect from this transaction and the risk that

benefits obtained will not be commensurate withdbst.

Producers make a choice between goods to be prddwcerding to the price. If the price of
a good is sufficiently high to yield a sufficientofit, they will produce the good. When the
price of a good increases, providers are incitethd¢cease their offer to increase their profit,
when the price of a good falls, providers whosdsase high compared to the market price
will not produce any more this good.

In a market economy, prices play the dual role igha and principle of action, thus
conveying information about preferences of agermts. signal of prices is confronted with the
monetary conditions of production by entrepreneilit®ey transform desires of consumers
into goods and services if the operation allowgdnerate a profit. This notion of profit is not
separable from that which forces a consumer to sf@o cheaper product to increase his

purchasing power. The hypothesis of the price aarsmitter of the credible information is
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also defended biflayek (1945) For the latter, prices transmit information abthé state of

rarity of goods.

But Galbraith (1980kriticizes this neoclassical theory of the priag,well as the sovereignty
of the consumer (as decision-maker of his conswmjtiand the self-regulating role of the
market. According to him, consumers do not readigide on their demand of products, their
decisions are directed by techniques of salesroisfibased on the advertising that influence
their behavior, and the marketing that allows thedpcer to seize their competencies and to

orient them. He calls this phenomenon the “reveestor”.

Consumers will tend to buy more easily goods wlidhmore expensive, when the guarantee
of quality is attributed to them. However, the priof a product can increase without an
increase in quality. This phenomenon was illustrabg Akerlof (1970)in the context of
asymmetries of information, in which consumers aomfronted with products of good
gualities and bad qualities having the same pricensumers do not have a perfect
information to judge the quality of the product ghase, price fluctuations, thus prices

dispersion can therefore appear resulting of thiston.

5.2.2. Price dispersion

The term “price dispersion” describes generallyftimas of the same market selling identical

products at different prices in the same tifnewis 2008)

Prices dispersion has been studied at length withenframework of the purchases of air

tickets.

Borenstein and Rose (199%itudy price dispersion of airfare of passengera esame airline.
They show that the expected difference betweenpassengers on the same line is about
36% of the average price of tickets. This dispersib prices increases on flights with more
competition or with a lower density of flightsHayes and Ross (199By using three
alternative measures of prices dispersion, devalppce dispersion model on airline tickets
to estimate the impact of the discrimination orc@si But, they do not find a clear connection
between market structure and prices dispersiony Timel a persistent discrimination at

monopolized endpoints, most of the dispersionsaassciated with the tariff wars and peak
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load pricing schemes?iga and Bachis (2006tudy the dispersion of prices in European
airlines companies. By using rates for approxinya®&l0,000 flights operated by the low-cost
and full-service, they find that price volatilitgareases during the last four weeks before the
departure. Thus for them, the pressure of the ddnfram a company to another one may
justify this dispersion of pricesStavins (2001)tests the hypothesis that the price
discrimination increases with the competition oe tharket of airline companies, he finds
that prices dispersion attributed to the ticketrretsons increases as markets become more

competitive.

On the other hand, some authors find contradiceffects of the competition on the
dispersion of pricesGerardi and Shapiro (200@nalyze effects of the competition on price
dispersion. By using panel data over the period31Z®06, they find that competition has a
negative effect on prices dispersion, so competitian reduce prices dispersion. Their result
contrasts with those oBorenstein and Rose (1994nvho found that competition rather
increased the dispersion of pricgsaggero and Piga (2018Iso analyze the empirical
relation between the market structure and pricegedsion on air-travel markets between the
UK and the Republic of Ireland. The dispersion o€gs is calculated by using a number of
inequality indices calculated by using prices digpld on the internet at specific days before
takeoff. They find a negative correlation betwedre tmarket dominance and prices
dispersion; thus competition appears to hinderdinknes’ ability to price discriminate to

exploit consumers’ heterogeneity in booking timeferences.

Closer to our subject in terms of prices dispersbserved according to the geographical
localization, authors were interested in effectsthad dispersion of prices observed in gas

stations according to places of purchase.

Barron, Taylor et al. (2004éxamine various approaches to generate a prisgerdion at
equilibrium and then empirically estimate the relatbetween the seller's density (number of
competitors in a market), the average price ofpfueluct and prices dispersion in the market
of retail industry using four sets of gasoline pric data in the USA. By controlling
characteristics of the level of the station, thieg fthat an increase of the density of the station
decreases both the level of prices and prices digpein four geographical areas in their
sample.Hosken, McMillan et al. (2008)se a data set compound of a three-year price panel

from a sample of gasoline stations located in th®igbs of Washington DC and a census of
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stations in the region to develop new empiricalitsson the retail gasoline pricing. They find
that there is a substantial heterogeneity in pgiddehavior: stations with very low or very
high prices are more likely to maintain pricestase levels compared to stations with near-
average priced.ewis (2008)measures the dispersion of prices among gasatadars and
examines the link between the dispersion and tbal lcompetitive environment. They find
that there is a significant price dispersion evéeracontrolling for the characteristics of
stations and characteristics of different sell&re extent of prices dispersion is linked to the
density of local competition, but this relation iegr considerably according to the type of
seller and the composition of its competitors. THieidings imply that consumers may have
imperfect price information and that consumer dearould be an important aspect of
competition in these markets. The level of pricgpdrsion that is observed is sensitive to both
the number of local competitors and the naturecéll competitors. Price dispersion is larger
for high-brand stations when they have a higher memof competing low brand stations
nearby. In contrast, price dispersion is lowerldoth high brand and low-brand stations when
there are more competitors of their own type inltioal market.

These effects of price dispersion were also adddessthe framework of food consumption

products.

Richards, Hamilton et al. (2016part from the idea that prices of similar prodwften differ
between retail outlets, which brings consumemactovely seek out products which meet their
needs at the lowest possible price. Prices diffieoray retailers and the intensity of research
differs among consumers because search is an expesivity and consumers differ in their
research costs. They use the online grocery peatafdom four retailers in the UK to estimate
costs of search and price dispersion at the equitib They find that when consumers search
individual products, this variety increases thet @ishe research and encourages consumers
to seek less, which increases the power of pridorgonline retailers, resulting a wide
dispersion of prices. However, when consumers besaeeral products, costs of research still
fall into the variety, but consumers search mortensely into stores, what increases
potentially the competitiveness of online retailrkeds, hence a low price dispersi@rhoi
and Choi (2016panalyze a panel of retail prices of 45 products4® USA cities over the
period 1985-2009 and show that the physical distaara costs of transport have a positive
impact on the volatility and the persistence ofdispersion of interurban prices. The nominal

rigidities have a positive impact on the persistéefiuit a negative impact on the price
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volatility. Grieco, Li et al. (2016¢onsistently estimate production functions in pinesence
of input price dispersion when the intermediateutnguantities are not observed. They find a

significant dispersion of input prices and a gredtspersion of productivity.

This literature review shows that there are vemy &udies on the dispersion of foodstuffs
prices in general and products under geographicatation in particular. This is due to the
difficulty of having databases that reconcile bdkle consumer’'s data and the data on
products purchased according to regions of purch@ike Kantar World Panel database

allows us to do this type of study, because it ges this type of data.

There is a very large empirical literature on tliftect of geographical indication labels in
decisions of consumptions of consumeéxsioulma (2016)for the case of Auvergne PDO
cheeses, Bonnet and Simioni (2001for the case of Camembert cheesgs$assan and

Monier-Dilhan 2002)for the case of Roquefort chees&;. However, very few studies have
examined price dispersion observed on these preduuader geographical indication, hence

the need to address this problem in this chapter.

5.3. Descriptive statistics

Table 10 below shows acts of purchases and the ewmob stores (hypermarkets,
supermarkets, hard-discounts, creamer and otheesstaf distribution) per region in our
sample for the period 2008-2010.

The region of “Auvergne” appears to be very atypibacause it is one of regions with the
most stores, more exactly the third region behiielde-France” and “Rhone-Alpes”, with
about 69 stores of cheeses distribution, but fdy 88,467 acts of purchase in 3 years. Thus,
it is one of the regions where we buy little wiegions “Franche-Comte” and “Corse” in

terms of number of acts of purchases.

Table 1 shows that our sample contains 20 cheasesgawhich: “Cantal”, “St_Nectaire”,
“Bleu_Auvergne”, “Fourme_Ambert’, “Salers”, “Roqumt”, “Comte”, “Camembert”,
“Coulommiers”, “Mozzarella”, “Reblochon”, “Gruyere” “Raclette”, “Morbier”,

“Gorgonzola”, “Emmental”, “Feta”, “Tomme”, “Brie-d&leaux” and “Grana”’. These cheeses

Page 143 sur 243



are sold in all regions of our sample, except fog tCorse” region which sells only 15

cheeses. See the list of cheeses in Appendix C.

Table 10 : Characterization of the sample oveptiréod 2008-2010

Number of cheeses in a

Market Number of observations sample Number of stores
Auvergne 23467 20 69
lle_de_France 218960 20 99
Aquitaine 60850 20 61
Midi-Pyrénées 53506 20 66
Languedoc_Roussillon 52822 20 66
Corse 1501 15 3
Provence_Alpes_Cote_Azur 103192 20 71
Rhone_Alpes 116194 20 91
Franche_Comte 23339 20 43
Bourgogne 25544 20 48
Poitou_Charentes 34031 20 53
Pays_de_la_Loire 87764 20 64
Bretagne 70453 20 54
Basse_Normandie 90279 20 68
Haute_Normandie 55078 20 64
Picardie 41484 20 46
Nord_Pas_de_Calais 88883 20 58
Champagne_Ardenne 30806 20 37
Lorraine 55729 20 53
Alsace 31224 20 43

Table 11 below shows that quantities purchasedhetses increased in almost all regions
over the period 2008-2010, except in regions “Agwef, “Languedoc Roussillon”, where
they decreased. In the region “Midi Pyrénées” gitiastof purchased remained stable.
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Table 11: Quantities sold by year and by regiopwthase over the period 2008-2010

Year Obs in kg % Obs in kg %
Auvergne Poitou_Charentes
2008 2971.84 34% 3452.68 32%
2009 2756.67 32% 3802.40 35%
2010 2807.38 34% 3610.67 33%
lle_de_France Pays_de_la_Loire
2008 21299.80 31% 8889.51 31%
2009 22970.44 34% 9655.17 34%
2010 23732.38 35% 9724.38 35%
Aquitaine Bretagne
2008 6095.84 32% 7000.11 32%
2009 6343.68 33% 7295.48 33%
2010 6643.37 35% 7804.04 35%
Midi_Pyrénées Basse_Normandie
2008 5713.16 33% 8618.14 30%
2009 5813.66 34% 10234.07 35%
2010 5745.35 33% 10268.99 36%
Languedoc_Roussillon Haute_Normandie
2008 5716.53 34% 5344.29 30%
2009 5715.72 34% 6142.58 34%
2010 5411.66 32% 6426.37 36%
Corse Picardie
2008 181.69 31% 4267.53 31%
2009 206.88 35% 4659.42 34%
2010 198.40 34% 4761.24 35%
Provence_Alpes_Cote_Azur Champagne_Ardenne
2008 10256.10 30% 3481.17 32%
2009 11466.20 35% 3660.45 35%
2010 11441.28 35% 3592.68 33%
Rhone_Alpes Franche_Comte
2008 12360.88 31% 2570.39 30%
2009 13235.76 34% 2940.54 34%
2010 13731.95 35% 3025.8 36%
Nord_Pas_de_Calais Lorraine
2008 9620.29 32% 5812.14 31%
2009 9893.12 33.5% 6454.60 35%
2010 10035.59 34.5% 6287.04 34%
Alsace
2008 2971.24 30%
2009 3333.91 34%
2010 3553.10 36%
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Table 12 below presents prices statistics. We obdbiat the minimum price in each region is
about 4 €/kg. For all regions the maximum pricecloéeses is about 24 €/kg, but this table
also informs us that the average price of the eghaess around 8 €/kg in almost all regions.

Table 12: Descriptive statistics of prices by regiwver the period 2008-2010

Market Obs Mean Std. Dev. Min Max
Auvergne 23467 8.77 2.92 4.02 24.19
lle_de_France 218960 8.64 3.09 4 24.36
Nouvelle_Aquitaine 60850 8.20 2.98 4 24.35
Midi_Pyrinies 53506 8.55 3.19 4.02 24.36
Languedoc_Roussillon 52822 8.55 3.20 4 24.32
Corse 1501 8.44 2.37 4 24.15
Provence_Alpes_Cote_Azur 103192 8.53 3.08 4 24.37
Rhone_Alpes 116194 8.76 3.01 4 24.36
Franche_Comte 23339 8.62 2.94 4 23.98
Bourgogne 25544 8.15 2.89 4.02 24.32
Poitou_Charentes 34031 8.05 2.87 4.02 24.36
Pays_de_la_Loire 87764 7.94 2.72 4.02 24.34
Bretagne 70453 8.06 2.78 4 24.3
Basse_Normandie 90279 7.86 2.71 4 24.24
Haute_Normandie 55078 8.12 2.80 4.02 24.26
Picardie 41484 7.98 2.79 4 24.32
Nord_Pas_de_Calais 88883 8.05 2.85 4.02 24.33
Champagne_Ardenne 30806 7.98 2.82 4 24.23
Lorraine 55729 8.01 2.84 4 24.05
Alsace 31224 8.56 3.07 4 24.36

In the remainder of this descriptive section, weu on prices of Auvergne PDO cheeses
(Cantal, St Nectaire, Bleu Auvergne, Fourme Amilaad Salers) over the period 2008-2010
by region.

Figure 26(see appendix g)resents the average price of the PDO Cantal. b8erge that this
cheese is sold on average more expensive in thenré¢e-de-France”; it is certainly due to
the high cost of living in this region, followed biye region “Province-Alpes-Cote-d'Azur”.
We note also strong price dispersion from a redmranother for this cheese, with low
average prices in the “Alsace”, “Lorraine” and “Rche-Comte” regions and high average
prices in the regions of “lle-de-France” and “Prma-Alpes-Cote-d'Azur”. This cheese is not

sold in the “Corse” region.
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Figure 27(appendix a)presents the average price of PDO “St Nectaires’.féy the PDO
“Cantal”, we observe that this cheese is more esigenn the “lle-de-France region”. The

dispersion of prices is more important for thisete

The average prices are low in “Franche-Comte” megiess than 10 €/kg and high average
prices are observed in “lle-de-France” more tha€/kg. Like the PDO “Cantal”, this cheese

is not sold in the “Corse” region.

Figure 28(see appendix apresents the average price of the PDO “Bleu AuwgigWe
observe that the “Bleu Auvergne” is sold more expan in the “lle-de-France” region,
followed by the “Nord-Pas-de-Calais” and “Auvergmegions. This PDO cheese is sold less

expensive in the “Corse” region.

The dispersion of regional prices is not greattiis cheese compared to the “Cantal” and the
“St Nectaire”. The average price of the PDO “BleuvArgne” from a region to another is

practically in the same order of magnitude.

Figure 29(see appendix apresents the average price of the PDO “Fourme Athbé/e
observe that the “Fourme Ambert” is sold more espanin the region “Rhone-Alpes”,
followed by regions “lle-de-France” and “Alsace™i$ PDO cheese is sold less expensive in

the “Bourgogne” region. But it does not sell in tidorse” region.

As for the PDO “Fourme Ambert”, the dispersion efional prices is not most high for this
cheese compared to the “Cantal” and the “St Nextaikverage prices of the PDO “Fourme

Ambert” are practically in the same range fromgioe to another.

Figure 30(see appendix g)resents the average price of the PDO “Salers”.o&erve that
the “Salers” is more expensive in the “lle-de-Frenegion like for the “Cantal” and the “St
Nectaire”. This PDO cheese is less expensive in rdgions “Franche-Comté” and

“Champagne-Ardenne”. But it does not sold in thersa” region.
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We also note a strong regional dispersion of avemges of this cheese. The average high
prices are around 18 €/kg and are observed inltbalé-France” region. While average low
prices are around 14 €/kg and are observed inRrenthe-Comte” region.

For more descriptive statistics see tlappendix b’ for the definition of variables and

appendix dor the descriptive statistics on quantities pasgd by region.

5.4. Econometric estimations

Waugh (1929)observed that prices of certain fresh vegetableged considerably on the
wholesale market of Boston and estimate the prgeaafunction of various physical
characteristics of vegetables. But his analysimdidtake into account the dispersion of prices
on the marketRosen (1974jn the same line shows in which market condititmes implicit
price can be interpreted as the value that consumpkce on an additional unit of the
characteristic. If the estimated implicit price nst significantly different from zero, the
characteristic is not evaluated by consumers, er dharacteristic is not considered as

important or relevant in relation to the product.

In this chapter, we use the multiplicative hetesuldsticity model provided bylarvey
(1976) This method is best suited for the analysis afegpdispersior{Cardebat, Gergaud et

al. 2015) The general specification of the model (in pareds follows:

Py =a+ X'y + & 1)
E(ei) =0 (2)
Var(e;) = e*'it ©))

Where X';; is a vector of independent variables ar\d is a vector of variables which are
usually, though not necessarily, related to regmssg;; is the error term. Equation 3

represents the measure of price dispersion.

The method consists then in two-step regressions:

» First stage: we do the ordinary least square (Je§)ession of equation (1) to obtain

Eit
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« Second stage: fixed effects regressioniagf(¢2) as an estimation dfar(e;), see
Harvey (1976), p.462

According to(Cardebat, Gergaud et al. 201hjs model is particularly well adapted to our

issue because the procedure allows for:

« The estimation of the price dispersion (e (g;,) in the 29 stage, corresponding to

the second moment of the price distribution).

« Once the price is purged from the influence ofessliand product characteristics! (1

stage, price in level corresponding to the firstmeat of the price distribution).

By following the approaches afich (2002)and Sorensen (200Gye introduce the individual

and temporal fixed effects in the second step ofestimation.

The estimated equation is the following one:

First stage: we choose the main variables thatméte prices

P;; = a + Cheeses;; 81 + Distribution;; B, + Region;; 3+ Promotion;; 34 +
MDD;; Bs + Packaging;; B¢ + Presentation;, 87 + GI(PDO/PGI); g +

Season; Bq + & (4)
Where,i represents the cheese amdpresents the time.
P: represents the price of cheese purchased;
Cheesesrtepresents cheeses purchased;

Distribution: represents the distribution channel like Superetarkdypermarket, Hard-

discount and Creamer;
Region:represents the region of purchase like ‘Auvergtie’ de France’, etc;

Promotion: dummy variable represents the sale with a promatiothe purchase during the

promotion;

MDD: represents the existence of a store brand affixecheeses or not;
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Packaging:represents the packaging method like “Barquetact&t”, “Box” and “Paper”

Presentation: represents the shape of presentation of the chidese'Piece”, “whole”,

“grated”

GI(PDO/PGI): represents the dummy variable which take 1 if cheese purchased has a
geographical indication (GI) label and 0 otherwise,;

Seasonrepresents the dummy variable of season of puecheseeses

& represents the error term.

Second stage: we choose the main variables thertndiee the dispersion of prices
log(ézit) = a + Competition; B, + Winter; §, + Distribution; 3 +
Promotion; B, + MDD; B5 + Inflation;; B¢ + Market_Share; B, +

Presentation; fg + Packaging; o + Nber_presentation; 19+ 8; + V: + @i
)

Wherelog(ézit) represents a proxy of price dispersion, accortbrigardebat, Gergaud et al.

(2015) We consider that the region in which we buy cky n prices at national level, so

we use residues at national level to estimate gucspersion at regional level;

Competition:represents a proxy of the competition which iswaialted by making the inverse
of number of stores of distribution by departmeir cegion (1/n);

Winter: represents the dummy variable of season suchrdasmyi
Distribution: represents other distribution channel like intermearket, fair, etc.
Inflation: represents the annual French inflation;

Market share:represents a proxy of the structure of expensesoofkeholds, which is

calculated by making the ratio of price times qugrty act of purchases to the sum of prices

times quantities of all purchasing ac%%) (Deaton and Meulbauer 1980)his variable is

estimated with “log”;

Presentationrepresents other type of presentation of cheeses;
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Packaging:rrepresents other packaging method like “plasticlutAinum”;

Nber_presentatiarrepresents the number of format presentatiorchbgse;

di. represents households fixed effects

vt: represents temporal fixed effects

pit: represents the error term.

5.5. Results and interpretations

Tables 13, 14 and 15 below present results forepriteterminant and prices dispersion of

cheese products.

5.5.1. First step equation: Full sample with all cheeses

In table 13, the regression [1] which presentsetsteanation on our full sample (national level

and all cheeses) with all acts of purchases shoais t

Auvergne PDO cheeses like “St Nectaire”, “CantaBléu Auvergne”, “Fourme Ambert”
have on average a discount of -2.290 €/kg, -4.4B§,€4.981 €/kg, -4.798 €/kg respectively
with respect to the cheese PDO “Grana”, which regmes my benchmark. While the other
Auvergne PDO cheese namely the “Salers” has orageea higher price of 2.548 €/kg with
respect to the cheese PDO “Grana”. It still shdved theeses from Auvergne are not the most
xpensive sold on the market except the “Salers’is Bimows that there are foreign PDO

cheeses like Italian cheese “Grana” which alses sglhigh prices.

If consumers purchases cheeses in large and medistnbution channel such as
“Hypermarket’; “Supermarket”and ‘Hard-discount’, they will buy on average with a
discount respectively, of -0.720 €/kg, -0.969 €/&agd -1.991 €/kg compared to other
distribution channels like traditional shops. Whileconsumers purchases in a dairy store
(Creamey), they will buy on average with a majoration of. 481 €/kg, compared to other
distribution channels like traditional shops. Or@ge, consumers buy cheese products with

a discount in the large and medium distribution pared to small retaillers.
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Consumers who buy cheeses in tAeivergne”region spend on average -0.333 €/kg less than
consumers who buy in the Alsace region, while coress who buy cheeses in thie*de-
France region spend on average 0.072 €/kg more than casrsuim the Alsace region. This
result confirms the observations of descriptiveistias, that is to say regions lle-de-France
and Alsace are among the most expensive in terrosesse prices per kilogram compared to

the Auvergne region.

The type of presentatioh of cheeses impacts significantly their price. Feetample the
presentations in “piece” Pfesent_piece in “whole” (Present whole and “grated”
(Present_grated impacts positively and significantly the price dfieeses on average of
+0.731 €/kg, +0.980 €/kg, and +0.119 €/kg respebticompared to other formats of
presentations like “cube”, “little ball”, “tip” andportion”. This shows that the format of
presentation is an important determinant of theepof cheeses. This result shows that if

consumers buy cheeses under graded format, thegpeihd less.

The type of packaging has a significant impact on prices. For example “Paper”
packaging jpackaging  PAPERimpacts positively and significantly the price dieeses on
average of +0.456 €/kg compared to other methogsmdktaging like “Aluminum”, “Plastic”
and “wood”. While the “Sachet” packagingackaging_SACHBT the “Film” packaging
(packaging_FILN), the “Barquette” packagingpéckaging BARQUBT and the “box”
packaging gackaging_BOXimpact negatively and significantly prices of ekes on average
of -2.157 €/kg, -1.172 €/kg, -1.479 €/kg and -1.%¥2Rg respectively, compared to other
packaging methods like like “Aluminum”, “Plastichd “wood”. These results show that the

packaging method of cheese influence consumetwindecision to purchase.

The “season”of purchase has a significant impact on pricesh#feses. Indeed, purchases
during seasons osummet and “spring’ have on average a discount on prices of -0.08g €/
and -0.025 €/kg respectively compared to tlveinter’ season. So, cheeses are more
expensive during thewinter’ compared to Summet and “spring’. Because during the
winter grass is rare to feed cows, this leads to morstaining conditions of production,

thus impacting the price of cheeses.

The geographical indication labé&bl) like the protected designation of origirl¥O) and the

protected geographical indicatio®@l) impact positively and significantly the price of
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cheeses on average of +2.329 €/kg compared to hehdggses. The geographical indication
(GI) being seen as a sign of quality by consumersnudaffixed on cheeses, it increases the
price of these cheeses, because the productiomeekes under tHeDO or PGI implies high
production costs, these costs are reflected opribe of the final product, hence the increase
of the price in the presence of a product ur@erThis result is in line with that of the Inao

and the Cnaol.

Now that we know prices determinants of cheesegéeneral, we now focus on prices

determinants of Auvergne PDO cheeses.

5.5.2. First step equation: only Auvergne PDO cheeses

In regressions [2] and [3] of the table 13, we oam data of the 5 PDO cheeses from the
Auvergne (national level). In regression [3] we addregions in our sample, ‘residues’ of
this regression [3] are used in the second steptru

Results of the regression [2] show that:

Auvergne PDO cheeses like “St Nectaire”, “CantaBléu Auvergne”, “Fourme Ambert”
have on average a discount of -4.796 €/kg, -7.1R§,€7.783 €/kg, -7.290 €/kg respectively,
with respect to the PDO “Salers”. It still showsitthhe PDO “Salers” is the most expensive
sold on the market among the 5 Auvergne PDO chelslesved by the PDO “St Nectaire”.

If consumers purchases Auvergne PDO cheeses in slaaps(Creamer) they will buy on
average with a majoration of +0.796 €/kg comparedothers distribution channels like
traditional shops. While, if consumers purchasesairfHard-discount, they will buy
Auvergne PDO cheeses with a discount of -1.972 ,€dagnpared to others distribution
channels like traditional stores. Therefore, corsnsmhave an interest to buy in “Hard-

discounts”, while producers have an interest tbteelr products in dairy shops.

On the other hand, we find that theedion’ of purchase impacts significantly the prices of
Auvergne PDO cheeses. For example, the fact ofhpseg Auvergne PDO cheeses in their
region of origin Auvergng impacts positively and significantly the pricésliese cheeses on
average of +0.170 €/kg compared to the Alsace re@omilary, Consumers pay on average a
higher premium on Auvergne PDO cheeses of +0.685 @hd +0.213 €/kg inlle-de-
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Franc€ region and the Rest-of-Francérespectively. These findings confirm those found
the descriptive statistidsee appendix afhat is to say, regions of “Auvergne” and “lle-de
France” are those where we spend more on PDO ch&ese Auvergne.

We also find that the type ofpfesentation” of cheeses impacts significantly prices of
Auvergne PDO cheeses. For example, presentatiofjgsaoes” Present_piecg in “whole”
(Present_Wholeand in “grated” Present_gratedimpact positively and significantly prices
of Auvergne PDO cheeses on average of +1.510 €fg367 €/kg and +3.762 €/kg

respectively, compared to the other formats ofgmegtion like “portion”.

The method of packaging” impacts significantly prices of Auvergne PDO clesedndeed,
methods of packaging like “Barquette” packaging BARQUET “Sachet”
(packaging_SACHBT “Paper” packaging_ PAPERand “Film” (packaging_FILM impact
negatively and significantly prices of Auvergne PDReeses of -1.489 €/kg, -1.555 €/kg, -
2.165 €/kg, -1.544 €/kg compared to other packagmeghods like “Plastic”. Thus it is

interesting for consumers to buy cheeses havirgetharious types of packaging.

The “seasoh of purchase has a significant impact on pricesAavergne PDO cheeses.
Indeed, purchases during seasons safnfmet, “spring’ and “autumn” have on average a
majoration on prices of +0.067 €/kg, +0.039 €/kg a0.118 €/kg respectively compared to
the ‘winter’ season. So, Auvergne PDO cheeses are more expdhsise seasons. Contrary
to our result based on the total sample, we fing lieat Auvergne PDO cheeses are more
expensive during the “spring”, the “summer” and tlaitumn”. So it is interesting for
consumers to buy the Auvergne PDO cheeses duretntimter”, although the taste will be
slightly different, because the taste of the chad=mends largely on the milk used for its
manufacture. However, it is linked to the feediriguoimals. The “winter”, the cold, the lack
of light and the humidity damage pastures. Cowseph and goats are thus often fed with hay
and thus give milk with a little aroma. This doest mean that cheeses are less good in

“winter”, but just that the taste may be differenhich can have an impact on prices.

The “promotion” gale_promd is a negative determinant of Auvergne PDO che€Bks
current promotion has a negative and significangaats on prices of Auvergne PDO cheeses
on average of -0.350 €/kg compared to cheeses ggedhwithout promotion. So, the current

promotion does not encourage individuals to buy endwuvergne PDO cheeses. It is
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important for professionals of Auvergne PDO chdesgiversify their advertising because the
geographical indication label as the only signafodlity is not any more enough, it is also

necessary to make themselves known, and this e=gighly targeted promotions.

In order to estimate the dispersion of prices, wieoduce all variables of regions of our
sample into the regression [3] of this table 13isTlkeads us to remove the variable
“Rest_of France and the benchmark always remains the region déds8. The complete

results of this regression [3] are presentedapéendix . It is the residues of this regression

[3] that we use in the second step of our model.
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Table 13:First stage (Price equation)

(1] (2] (3]

Auvergne Auvergne
Full sample PDO
PDO Sample sample2
VARIABLES Price price price

Cheeses variables: benchmark being “Grana cheese” for [1] and “Salers

cheese” for [2] and [3]
SALERS 2.548%**
(0.0470)
ST_NECTAIRE -2.290*** -4.796%** -4,794%**
(0.0204) (0.0451) (0.0451)
CANTAL -4.439%*** -7.129*** -7.119%***
(0.0174) (0.0448) (0.0448)
BLEU_AUVERGNE -4,981%** -7.783%** -7.789%**
(0.0207) (0.0480) (0.0481)
Fourme_Ambert -4.798*** -7.290%** -7.304%**
(0.0223) (0.0467) (0.0469)
ROQUEFORT 1.351***
(0.0155)
COMTE -2.095%**
(0.0140)
Other_french_Cheeses -4,932%**
(0.0120)
Other_foreign_Cheeses -4,519%**
(0.0133)
Distributions variables: benchmark being “other market”
Supermarket -0.720*** -0.332 -0.269
(0.0751) (0.308) (0.307)
Hypermarket -0.969*** -0.364 -0.300
(0.0751) (0.308) (0.307)
Creamer 0.431*%* 0.796*** 0.860***
(0.0755) (0.308) (0.308)
Hard_discount -1.991%** -1.972%** -1.908***
(0.0752) (0.308) (0.309)
Variables of regions: benchmark being “Alsace region”
Auvergne -0.333*** 0.170%** 0.169%**
(0.0156) (0.0642) (0.0641)
lle_de_France 0.0728%** 0.605*** 0.604***
(0.0109) (0.0625) (0.0624)
Rest_of_France -0.247*** 0.213%**
(0.0103) (0.0606)

42 See the whole results of this regression in appdnégression [3]
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continued

(1] (2] (3]

Full sample Auvergne Auvergne
PDO Sample PDO Sample
VARIABLES Price price price
Presentation variables: benchmark being “other type of presentation”
Present_piece 0.731%** 1.510*** 1.520***
(0.00784) (0.204) (0.204)
Present_whole 0.980*** 1.867*** 1.883***
(0.0120) (0.214) (0.213)
Present_grated 0.119%** 3.762%** 3.695%**
(0.00822) (0.353) (0.353)
Packaging variables: benchmark being “other types of packaging”
packaging BARQUET -1.479%** -1.489%** -1.498***
(0.0115) (0.205) (0.205)
packaging _BOX -1.929%**
(0.0116)
packaging SACHET -2.157*** -1.555%*** -1.581%***
(0.00779) (0.207) (0.207)
packaging PAPER 0.456%** -2.165*** -2.177%**
(0.0187) (0.225) (0.225)
packaging _FILM -1.172%** -1.544%** -1.548***
(0.0107) (0.204) (0.204)
Variables of seasons: benchmark being “Winter season”
Summer -0.0325*** 0.0673%** 0.0685***
(0.00447) (0.0196) (0.0195)
spring -0.0252*** 0.0391%** 0.0396**
(0.00449) (0.0196) (0.0196)
autumn 0.00445 0.118%** 0.119%**
(0.00435) (0.0188) (0.0188)
Other attributs of product
sale_promo 0.00263 -0.350*** -0.350%**
(0.00389) (0.0347) (0.0347)
Gl (PDO/PGI) 2.329%**
(0.00965)
Constant 13.22%** 17.09%** 17.03%**
(0.0772) (0.316) (0.315)
Observations 1,265,106 58,199 58,199
R-squared 0.634 0.552 0.553
With all regions Yes

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Notes: - See results of the regression [1] with all regi@msl all cheeses in
appendix f.
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See results of the regression [3] with all regiamappendix f,

5.5.3. Second step equation with only Auvergne PDO cheegesssion

Table 14 and 15 below present the results of regrmes on price dispersions, which
represents the second step equation of our motdelpioxy of price dispersions corresponds
to log(residual§ of Auvergne PDO cheeses equation of the regned8jpof our first step
equation (see table 13 above). In this second sthgstimation of our model, estimations are
realized region by region, because the region iithvtve buy a product can influence prices

at the national level.

We find a positive relation between “promotior(sale_promo)and the dispersion of prices
on Auvergne PDO cheeses. An increase of promotbrigs leads to an increase of prices
dispersion of +1.008% in “Auvergne”, +0.524% inéidde-France”, +1.3% in “Aquitaine”,
+1.301% in “Midi-pyrénées”, +0.888% in “Languedoot®illon”, +0.456% in “Provence-
Alpes-cote-Azur”, +1.306% in “Rhone-Alpes”, +1.560#b “Franche-comte”, +0.067% in
“Bourgogne”, +1.915% in “Poitou-charentes”, +2.649%%‘Bretagne”, +1.806% in “Basse-
normandie”, +1.369% in “Haute-normandie”, +0.438% ‘iPicardie” and +1.687% in
“Champagne-Ardenne”. As each store has their tgbggomotions in function of seasons of
the year and there is no agreement between storggramotions, this leads to a high
dispersion of prices one store to another. Thusmptions appear to favor the dispersion of

prices.

We find a positive relation between the price disfp; on Auvergne PDO cheeses and the
type of “presentation” of chees¢Bresent OTHER)ike “portion”. Cheese in a “portion”
format increases prices dispersion of +5.75% ie-tdé-France”, +0.778% in “Languedoc-
Rousillon”, +2.564% in “Provence-Alpes-cote-Azut#1.9% in “Rhone-Alpes”, +0.453% in
“Bourgogne”, +0.595% in “Bretagne” and +0.556% @Hampagne-Ardenne”, compared to
formats of presentation such as “Piece”, “Wholed &grated”. So, presented Auvergne PDO
cheeses in “portion” will increase prices dispensibecaus¢his format is rare compared to
others. Consequently the sellers can adjust thee pn function to the knowledge of the
buyers.
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We also find a positive relation between pricepelision on Auvergne PDO cheeses and the
“store brand” MIDD). The sale of Auvergne PDO cheeses with a digtabibrand affixed to

it increase prices dispersion of +0.199% in “llektlance”, +0.605% in “Aquitaine”,
+0.535% in “Midi-pyrénées”, +0.597% in “Languedootillon”, +0.403% in “Provence-
Alpes-cote-Azur”, +0.501% in “Rhone-Alpes”, +0.358% “Bourgogne”, +0.396% in
“Poitou-charentes”, +0.433% in “Basse-normandiet ar0.554% in “Picardie”. Because
there are several distribution marks on the maaketeach brand has its price of the product.

This can lead to a dispersion of prices in functmexisting brands.

We also find a positive relation between pricegelision on Auvergne PDO cheeses and
“inflation”. An increase of the inflation of 1% lda to an increase of prices dispersion of
+0.270% in “lle-de-France”, +0.062% in “Aquitainef).029% in “Midi-pyrénées”, +0.324%
in “Languedoc-Rousillon”, +0.272% in “Provence-Afpeote-Azur”, +0.135% in “Rhone-
Alpes”, +0.655 in “Franche-comte”, +0.514% in “Bgogne”, +0.249% in “Poitou-
charentes” and +0.250% in “Bretagne”. An increasethe general level of prices will
increase the dispersion of prices, because ealdr gall practice its price according to how

he is impacted by the inflation.

The “season” of purchases like “winter” has a pesitelation with prices dispersion. During
the winter prices dispersion on Auvergne PDO cheéserease of +0.1% in “Auvergne”,
+0.266% in “lle-de-France”, +0.025% in “Aquitaine™t0.132% in “Midi-Pyrénées”,
+0.169% in “Languedoc-Rousillon”, +0.208% in “Brgte”, +0.150% in “Haute-
Normandie”. Thus, during the winter we note a geedispersion of prices, because it is the

season where they are most consumed.

Among variables allowing to reduce this dispersabprices observed on PDO cheeses from
Auvergne, we find a negative relation between thigtrons channels such as “Supermarket”,
“Hypermarket” and “Hard-discount”. Thus, buying ®zheeses from Auvergne in the large
and medium distribution reduces the dispersion otep by -1.5% compared small
distributions such as traditional shops. Because)arge distribution practice about the same
price generally, while the small distribution piaetprices according to their location and
charges.
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We find a negative relation between price dispersiand “market shares” Lég
(market_sharg) The market shares are here a proxy of the str@icif market of Auvergne
PDO cheeses. An increase of 1% of market sharésedilice prices dispersion of -0.060% in
“Auvergne”, -0.004% in “Midi-Pyrénées”, -0.042% itLanguedoc-Rousillon”, -0.054%
“Provence-Alpes-cote-Azur” in -0.204% in “Franche+@ite”, -0.083% in “Haute-
Normandie”, -0.253% in “Picardie”. Hayes and Ross (199&)oes not found a clear
connection between the market structure and pritisgersion. We find that there is a
connection between the market structure and pdsgersion of Auvergne PDO cheeses. The
higher market shares of products, leads to leseprilispersion, because products will be
available in stores and easily accessible to comssinthe dispersion of prices will be

reduced.

We find also a negative relation between pricepatsion on Auvergne PDO cheeses and the
“competition”. An increase of 1% of the competitidhat is to say the inverse of number of
stores, decreases the dispersion of prices by 02%2in “lle-de-France”, -16.433% in
“Aquitaine”, -31.921% in “Languedoc-Rousillon”, -B21% in “Provence-Alpes-cote-Azur”,
-8.368% in “Rhone-Alpes”, -30.9271% in “Bourgognell.772% in “Poitou-Charentes”, -
20.766% in “Basse-Normandie”, -11.606% in “HautenNandie”. The increase of the
number of stores in a region increases the conmetind subsequently leads to a decrease of
prices dispersion. More we have the stores, leswiw@bserve the prices dispersion. But it
also depends on the type of store (large, mediunsnaall distribution shop) where we
purchase. In our sample, we have more hypermaaketsupermarkets where this results, but
if we had many more small stores, we could haveneerse result. Our result is in line with
those ofGerardi and Shapiro (20Q%ho show that the competition reduces prices disper

in the case of airlines industry.

Finally, we find a negative relation between prickspersion and the “number of format”
presentatiorfnber_presentation)y Auvergne PDO cheeses. An increase of numbiarofat

of 1% leads to a decrease of prices dispersiof.d0% in “Auvergne”, -0.560% in “lle-de-
France”, -0.672% in “Aquitaine”, -0.686% in “Midiypenées”, -0.536% in “Languedoc-
Rousillon”, -0.667% in “Provence-Alpes-cote-Azu+0.511% in “Rhone-Alpes”, -0.868% in
“Franche-comte”, -0.795% in “Bourgogne”, -0.855% ‘iRoitou-charentes”, -0.679% in

“Bretagne”, -0.602% in “Basse-normandie”, -0.627% “Haute-normandie”, -0.464% in

Page 160 sur 243



“Picardie” and -0.716% in “Champagne-Ardenne”. Dsifying presentation formats reduces

prices dispersion, because each format will hakmoavn price.
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Table 14 :

second stage (Price dispersion regmessio Auvergne PDO cheeses)

[1] [2] [3] (4] [5] [6] [7] (8]
Auvergne lle_de_France Aquitaine Midi_Pyrénées Languedoc_Roussillon Provence_Alpes_Ctte_Azur Rhone_Alpes Franche_Comte
Iresidus2 Iresidus2 . . Iresidus2 . . Iresidus2 . .
VARIABLES (Price (Price Ires_ldusZ _(Prlce (Price Ires_ldusZ _(Prlce Iresidus2 (Price dispersion) (Price Ires_ldusZ _(Prlce
dispersion) dispersion) dispersion) dispersion) dispersion) dispersion) dispersion)
sale_promo 1.008*** 0.524%** 1.300*** 1.301*** 0.888*** 0.456*** 1.306*** 1.560***
(0.247) (0.0935) (0.172) (0.151) (0.159) (0.125) (0.116) (0.306)
Supermarket -0.0879 -1.241%** -0.880*** -0.966*** -0.231 -0.338** -0.335%*** -0.721**
(0.0886) (0.0775) (0.169) (0.110) (0.155) (0.158) (0.0972) (0.315)
Hypermarket -0.143* -0.626*** -0.126 -0.0957 0.110 -0.0319 -0.627*** -0.701**
(0.0769) (0.0724) (0.161) (0.114) (0.153) (0.151) (0.0996) (0.311)
Hard_discount -0.0638 -0.896*** -1.151%** -1.225%** -1.356%*** -0.656*** 0.162 -1.233***
(0.102) (0.0849) (0.177) (0.126) (0.163) (0.159) (0.107) (0.338)
MDD 0.0566 0.199%** 0.605*** 0.535%** 0.597*** 0.403*** 0.501*** 0.120
(0.0961) (0.0559) (0.105) (0.0896) (0.0895) (0.0789) (0.0732) (0.230)
Present_Other 1.084 5.759%** 0.341 0.0471 0.778*** 2.564*** 1.900*** 3.162
(2.052) (0.956) (0.667) (0.867) (0.102) (0.859) (0.638) (1.927)
packaging OTHER 0.0315 -4.596*** 0.466 0.0541 -1.712%* -1.233* -4.195**
(2.056) (0.956) (0.672) (0.868) (0.859) (0.641) (1.928)
inflation 0.00288 0.270*** 0.0623** 0.0293** 0.324%** 0.272%** 0.135%* 0.655%**
(0.0518) (0.0459) (0.0842) (0.0606) (0.0728) (0.0635) (0.0566) (0.175)
Log(market_share) -0.0604** -0.0288 0.0289 -0.00496* -0.0425*** -0.0544** 0.0134 -0.204***
(0.0286) (0.0341) (0.0627) (0.0373) (0.0505) (0.0501) (0.0392) (0.126)
competition 21.622%** -25.207* -16.433*** -4.688 -31.921%* -27.821%** -8.368* -8.240
(3.478) (3.982) (5.041) (2.974) (2.490) (7.340) (4.300) (2.004)
Winter 0.100* 0.266*** 0.0251** 0.132%* 0.169** 0.0188 0.0268 0.265
(0.0590) (0.0516) (0.0988) (0.0705) (0.0822) (0.0719) (0.0644) (0.188)
nber_presentation  -0.410%*** -0.560%** -0.672*** -0.686*** -0.536*** -0.667*** -0.511%*** -0.868***
(0.0258) (0.0263) (0.0529) (0.0410) (0.0472) (0.0383) (0.0306) (0.101)
Constant 1.220%** 0.594*** 2.891*** 1.988*** 0.618*** 1.686*** 0.354%** 0.178%**
(0.377) (0.487) (0.778) (0.481) (0.679) (0.621) (0.509) (1.774)
Observations 5,696 9,764 2,434 4,520 3,675 3,996 6,076 506
R-square 0.973 0.919 0.882 0.863 0.822 0.944 0.971 0.973
Number of fromage 5 5 5 5 5 5 5 4

Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1
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Table 15: second stage (Price dispersion regressiouvergne PDO cheesésdntinued)

[9] [10] [11] [12] [13] [14] [15]
Bourgogne  Poitou_Charentes Bretagne Basse_Normandie Haute_Normandie Picardie Champagne_Ardenne
VARIABLES Ire(st)lr?cuesz Ireds.idusz _(Price IF?SL?:SZ Ires.idusz _(Price Ires.idusz _(Price IF?SL?:SZ Ires_idusZ _(Price
dispersion) ispersion) dispersion) dispersion) dispersion) dispersion) dispersion)
sale_promo 0.0679 1.915%** 2.649%** 1.806*** 1.369*** 0.438* 1.687***
(0.231) (0.205) (0.172) (0.149) (0.152) (0.265) (0.248)
Supermarket -0.753** -0.834*** -1.043*** -0.445*** -0.360*** -1.243*** -0.274
(0.309) (0.280) (0.218) (0.169) (0.110) (0.445) (0.333)
Hypermarket -0.451 -0.420 -0.830*** -0.00834 -0.0874 -1.148*** -0.354
(0.311) (0.273) (0.218) (0.165) (0.106) (0.444) (0.327)
Hard_discount -0.685** -1.548%** -1.394%** -0.538*** -1.031%** -1.219%*** -1.285%***
(0.312) (0.294) (0.239) (0.186) (0.132) (0.449) (0.351)
MDD 0.358%** 0.396%** 0.00987 0.433*** 0.00470 0.554*** 0.199
(0.132) (0.130) (0.108) (0.0927) (0.0776) (0.178) (0.133)
Present_Other 0.453*** 0.0103 0.595%** 0.160 0.0814 1.327 0.556***
(0.154) (0.153) (0.138) (1.129) (1.376) (1.707) (0.160)
packaging OTHER 0.147 0.646 -0.528
(1.132) (1.378) (1.713)
inflation 0.514%** 0.249** 0.250%** 0.0517 0.0762 0.0928 0.122
(0.113) (0.100) (0.0802) (0.0736) (0.0617) (0.138) (0.120)
log(market_share) -0.0788 -0.0182 0.0351 -0.0635 -0.0832** -0.253** -0.0065
(0.0887) (0.0748) (0.0667) (0.0540) (0.0379) (0.108) (0.100)
competition -30.927** -11.772%** -3.190 -20.766*** -11.606** 0.151 2.178
(13.203) (10.312) (6.955) (4.147) (6.372) (8.819) (2.573)
Winter 0.0594 0.0899 0.208** 0.0602 0.150** 0.245 0.0613
(0.129) (0.113) (0.0920) (0.0851) (0.0687) (0.152) (0.138)
nber_presentation = -0.795%*%* -0.855%** -0.679%** -0.602*** -0.627*** -0.464*** -0.716***
(0.0597) (0.0579) (0.0430) (0.0412) (0.0339) (0.0785) (0.0648)
Constant 1.169*** 3.532%** 2.146** 1.750*** 0.434%* 4.801%** 1.808**
(1.208) (0.991) (0.848) (0.638) (0.480) (1.500) (1.253)
Observations 1,100 1,464 2,352 3,472 4,062 1,180 908
R-square 0.891 0.851 0.936 0.878 0.927 0.781 0.903
Number of fromage 5 5 5 5 5 5 5

Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1
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5.6. Conclusion

The objective of this chapter was to estimate detents of price levels and price dispersion
of Auvergne PDO cheeses. To do this, we used théphzative heteroscedasticity model
which is a two step model. In the first step weneate price determinants and in the second

step we estimate determinants of prices dispersion.

In our full sample with all cheeses products, weni that determinants of cheeses prices in
general are: promotions, distribution channels,réggon of sales, the packaging method, the
presentation format, the season of purchases andethgraphical indication (Gl) label. The
geographical indication label like the protectedidgeation of origin (PDO) and the protected
geographical indication (PGI) impact positively asignificantly the price of cheeses on
average of +2.329 €/kg compared to non-Gl chedsgghis label must be associated with a
more targeted promotions, because the Gl as the qumlity signal is not sufficient, it is

necessary be known.

Then, we use only the Auvergne PDO cheeses sarWiy¢ederived residuals from the
estimation of this sub-sample (Auvergne PDO chgesesl then we estimated the
determinants of prices dispersion in the secongestguation region by region. We find that
prices dispersion depends on several aggregatés,nioroeconomic and macroeconomic,
but to reduce the existing prices dispersion olexkion Auvergne PDO cheeses, the market
must be very competitive. In addition, these cheesest sell with distribution brands affixed
to them, increase their market share and to séfladarge and medium distribution. All this
will allow them to control prices of cheeses antienivise negotiate well with the large
distribution on the sharing of the value, because the large distribution that captures the
added value and moreover the surplus of consurgee) that the price of products is fixed
at this level of the value chain.

Knowing the determinants of prices of Auvergne PDii2eses, we answer our research
guestion in the next chapter where we will evalubgeewillingness to pay of consumers for
Auvergne PDO cheeses. Because it is these detartwitiat the consumer observes and this
determines his WTHnowing that the WTP is a price premium that thastoner is willing

to add or remove to acquire a product knowing tieef a «basic» counterpart.
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Appendix

Appendix a: Prices of cheeses purchased by region

Figure 26: Average Price of “Cantal” by region over the perii08-2010

10

Price of Cantal in Euro/kg
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Price of St Nectaire in euros/kg
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Figure 27: Average Price of St Nectaire over the period 200862
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Price of Bleu Auvergne in euros/kg
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Figure 28: Average Price of Bleu Auvergne over the period 22080
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Price of Fourme Ambert in euros/kg

Figure 29: Average Price of Fourme Ambert over the period 22080
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15

Price of Salers in euros/kg
10

Figure 30: Average Price of Salers over the period 2008-2010
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Appendix b: Quantities purchases by regions

Figure 31: PDO Cantal by region

Average quantities by act of purchases
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Average quantities by act of purchases
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Figure 32: PDO St Nectaire by region
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Average quantities by act of purchases

Figure 33: PDO Bleu Auvergne by region
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Average quantites by act of purchases
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Figure 34: PDO Salers by region
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Figure 35: PDO Fourme Ambert by region

Average quantities by act of purchases
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Appendix c: Definition and descriptive statistics dvariables

Table 16 :Descriptive statistics and definition of variables

Variable Obs Mean Std. Dev. Min Max Definition
price 1265106 8.327 2.966 4 24.375 Price in €/kg
Quantity 1441745 .3248086 .2109054 .04 5.7 Quantity purchases in kg
log(&, )
’ 1265106 -.6114545 2.316851 -22.78246 4.554615 Price Dispersion measure
CANTAL 1265106 0.017 0.130 0 1 Dummy Cantal cheese
ST_NECTAIRE 1265106 0.010 0.100 0 1 Dummy St Nectaire cheese
BLEU_AUVERGNE 1265106 0.009 0.097 0 1 Dummy Bleu Auvergne cheese
Fourme_Ambert 1265106 0.007 0.086 0 1 Dummy Fourme Ambert cheese
SALERS 1265106 0.001 0.035 0 1 Dummy Salers cheese
ROQUEFORT 1265106 0.046 0.211 0 1 Dummy Roquefort cheese
COMTE 1265106 0.058 0.235 0 1 Dummy Comte cheese
CAMEMBERT 1265106 0.190 0.392 0 1 Dummy Camembert cheese
COULOMMIER 1265106 0.082 0.275 0 1 Dummy Coulommiers cheese
BRIE_DE_MEAUX 1265106 0.008 0.091 0 1 Dummy Brie de Meaux cheese
EMMENTAL 1265106 0.372 0.483 0 1 Dummy Emmental cheese
MOZZARELLA 1265106 0.056 0.231 0 1 DummyMozzarella cheese
REBLOCHON 1265106 0.017 0.131 0 1 Dummy Reblochoncheese
GRUYERE 1265106 0.006 0.083 0 1 Dummy Gruyeére cheese
RACLETTE 1265106 0.034 0.183 0 1 Dummy Raclette cheese
MORBIER 1265106 0.012 0.109 0 1 Dummy Morbier cheese
GORGONZOLA 1265106 0.005 0.076 0 1 Dummy Gorgonzola cheese
FETA 1265106 0.021 0.145 0 1 Dummy Feta cheese
TOMME 1265106 0.019 0.137 0 1 Dummy Tomme cheese
GRANA 1265106 0.019 0.136 0 1 Dummy Grana cheese
Other_french_Cheeses 1265106 0.703 0.456 0 1 Dummy of other cheeses
Other_foreign_Cheeses 1265106 0.126 0.332 0 1 Dummy of foreign cheeses
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sale_promo
Supermarket
Hypermarket
Creamer
Hard_discount
OtherMarket
sale_promo
MDD
PDO_dummy
Auvergne

1265106
1265106
1265106
1265106
1265106
1265106
1265106
1265106
1265106
1265106

0.542
0.303
0.471
0.037
0.186
0.001
0.542
0.534
0.747
0.018

0.498
0.459
0.499
0.190
0.389
0.021
0.498
0.498
0.434
0.134

O O O O O O o o o o

N e e e

Dummy promotion
Dummy Supermarket
Dummy Hypermarket

Dummy Creamer
Dummy Hard discount
Dummy other distribution channel
Dummy Brand of distribution
Percentage of fat content
Dummy PDO label
Dummy Auvergne region
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Table 17: Descriptive statistics and definition of variab(€ontinued)

Variable Obs Mean Std. Dev. Min Max Definition
lle_de_France 1265106 0.173 0.378 0 1 Dummy lle de France region
Aquitaine 1265106 0.048 0.213 0 1 Dummy N. Aquitaine region
Midi_Pyrénées 1265106 0.0427 0.201 0 1 Dummy M. Pyrenees region
Languedoc_Roussillon 1265106 0.041 0.200 0 1 Dummy L. Rousillon region
Corse 1265106 0.001 0.034 0 1 Dummy Corse region
Provence_Alpes Cote Azur 1265106 0.081 0.273 0 1 Dummy P.A. Cote Azur region
Rhone_Alpes 1265106 0.091 0.288 0 1 Dummy Rhone Alpes region
Franche_Comte 1265106 0.018 0.134 0 1 Dummy Franche Comte region
Bourgogne 1265106 0.020 0.140 0 1 Dummy Bourgogne region
Poitou_Charentes 1265106 0.026 0.161 0 1 Dummy P. Charentes region
Pays_de_la_Loire 1265106 0.069 0.254 0 1 Dummy P. de la Loire region
Bretagne 1265106 0.055 0.229 0 1 Dummy Bretagne region
Basse_Normandie 1265106 0.071 0.257 0 1 Dummy B. Normandie region
Haute_Normandie 1265106 0.043 0.204 0 1 Dummy H. Normandie region
Picardie 1265106 0.032 0.178 0 1 Dummy Picardie region
Nord_Pas_de_Calais 1265106 0.070 0.255 0 1 Dummy N. P. de Calais region
Champagne_Ardenne 1265106 0.024 0.154 0 1 Dummy C. Ardenne region
Lorraine 1265106 0.044 0.205 0 1 Dummy Lorraine region
Dummy representing the rest of
Rest_of France 1265106 0.783 0.411 0 1 France
packaging BARQUET 1265106 0.091 0.288 0 1 Dummy packaging
packaging SACHET 1265106 0.420 0.493 0 1 Dummy packaging
packaging PAPER 1265106 0.009 0.098 0 1 Dummy packaging
packaging BOX 1265106 0.262 0.439 0 1 Dummy packaging
packaging FILM 1265106 0.044 0.207 0 1 Dummy packaging
packaging OTHER 1265106 0.170 0.376 0 1 Dummy packaging
Present_Piece 1265106 0.219 0.413 0 1 Dummy Presentation of cheese
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Present_Whole
Present_grated
Present_Other
Winter

Spring
Summer
autumn

nber_presentation
Inflation
market_share

1265106
1265106
1265106
1265106
1265106
1265106
1265106

1265106
1265106
1265106

0.285
0.288
0.206
0.286
0.227
0.231
0.253

4.392
1.433
7.90e-07

0.451
0.453
0.404
0.452
0.419
0.421
0.435

0.891
1.092

O O OO o o o

1

i

R R R R R R R

5
2.8

Dummy Presentation of cheese
Dummy Presentation of cheese
Dummy Presentation of cheese
Dummy winter

Dummy spring

Dummy summer

Dummy autumn
number of format presentation by
cheese

Annual French inflation in %

5.33e-07 1.53e-07 .0000155 Cheeses Market share index
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Appendix d: list of cheeses

Table 18:List of cheeses used in the Full sample estimation

Cheeses Freq. Percent
CANTAL 21,902 1.73
ST_NECTAIRE 12,94 1.02
BLEU_AUVERGNE 12,241 0.97
Fourme_Ambert 9,536 0.75
SALERS 1,58 0.12
ROQUEFORT 59,272 4.69
COMTE 74,342 5.88
CAMEMBERT 240,776 19.03
COULOMMIERS 104,399 8.25
MORBIER 15,225 1.20
TOMME 24,506 1.94
BRIE_DE_MEAUX 10,7 0.85
REBLOCHON 22,275 1.76
EMMENTAL 471,538 37.27
GRUYERE 8,778 0.69
FETA 27,545 2.18
MOZZARELLA 71,925 5.69
RACLETTE 44,192 3.49
GORGONZOLA 7,361 0.58
FETA 27,545 2.18
GRANA 24,073 1.90
Total 1,265,106 100.00
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Appendix e: Correlation matrix (first stage and seond stage)

Variables price SALERS ST_NECTAIRE CANTAL BLEU_AUVERGNE Fourme_Ambert ROQUEFORT COMTE Other_french_Cheeses
price 1.0000

SALERS 0.1084 1.0000

ST_NECTAIRE 0.1339 -0.0036 1.0000

CANTAL 0.0582 -0.0047 -0.0135 1.0000

BLEU_AUVERGNE 0.0227 -0.0035 -0.0100 -0.0131 1.0000

Fourme_Ambert 0.0326 -0.0031 -0.0089 -0.0116 -0.0086 1.0000

ROQUEFORT 0.5047 -0.0078 -0.0225 -0.0294 -0.0219 -0.0193 1.0000

COMTE 0.3034 -0.0088 -0.0254 -0.0332 -0.0247 -0.0218 -0.0554 1.0000
Other_french_Cheeses -0.5304 -0.0544 -0.1564 -0.2042 -0.1521 -0.1341 -0.3411 -0.3845 1.0000
Other_foreign_Cheeses 0.0325 -0.0134 -0.0387 -0.0505 -0.0376 -0.0331 -0.0843 -0.0950 -0.5850
sale_promo -0.1806 -0.0385 -0.1108 -0.1401 -0.0452 -0.0751 0.0191 -0.1803 0.2432
Supermarket 0.0662 -0.0069 0.0013 -0.0018 0.0239 -0.0047 -0.0052 0.0277 0.0078
Hypermarket 0.0064 -0.0044 -0.0129 -0.0216 -0.0242 -0.0157 -0.0029 0.0071 0.0053
Creamer 0.1507 0.0564 0.0631 0.0257 0.0165 0.0256 -0.0033 0.0458 -0.0451
Hard_discount -0.1605 -0.0137 -0.0158 0.0173 -0.0052 0.0131 0.0115 -0.0642 0.0061
PDO_dummy 0.4212 0.0206 0.0591 0.0772 0.0575 0.0507 0.1289 0.1453 -0.3779
Auvergne 0.0207 0.0434 0.1144 0.0529 0.0292 0.0492 -0.0109 -0.0092 -0.0379
lle_de_France 0.0497 0.0061 -0.0052 -0.0004 -0.0026 -0.0003 -0.0076 0.0114 -0.0133
Rest_of_France -0.0572 -0.0184 -0.0320 -0.0121 -0.0045 -0.0132 0.0140 -0.0103 0.0300
Present_Piece 0.3318 -0.0187 -0.0538 0.0297 0.0889 0.0169 0.3550 0.1385 -0.3731
Present_Whole -0.3761 -0.0224 -0.0643 -0.0840 -0.0554 -0.0461 -0.1377 -0.1581 0.3977
Present_grated -0.1538 -0.0225 -0.0648 -0.0841 -0.0630 -0.0555 -0.1413 -0.1197 0.3088
packaging _BARQUET 0.3259 -0.0112 -0.0323 -0.0421 0.1348 -0.0204 0.5536 -0.0793 -0.4374
packaging _BOX -0.4113 -0.0211 -0.0606 -0.0792 -0.0590 -0.0520 -0.1309 -0.1491 0.3758
packaging _SACHET -0.1507 -0.0301 -0.0866 -0.0859 -0.0842 -0.0743 -0.1890 -0.0826 0.1372
packaging _FILM 0.1084 -0.0077 -0.0221 0.1069 0.0426 0.1002 -0.0480 0.2155 -0.1050
Summer -0.0123 -0.0009 -0.0012 -0.0008 -0.0028 -0.0014 -0.0053 -0.0040 -0.0225
Spring -0.0115 0.0006 -0.0003 -0.0022 -0.0012 -0.0016 -0.0057 -0.0038 -0.0135
autumn 0.0170 0.0002 0.0018 0.0014 0.0004 0.0014 0.0088 0.0072 0.0050

Page 180 sur 243



Variables Other_foreign_Cheeses sale_promo Supermarket Hypermarket Creamer Hard_discount PDO_dummy Auvergne lle_de_France  Rest_of_France

Other_foreign_Cheeses 1.0000

sale_promo -0.0794 1.0000

Supermarket -0.0195 0.0754 1.0000

Hypermarket 0.0231 0.1553 -0.6240 1.0000

Creamer -0.0049 -0.0712 -0.1307 -0.1867 1.0000

Hard_discount -0.0044 -0.2530 -0.3165 -0.4523 -0.0947 1.0000

PDO_dummy 0.2211 -0.2073 -0.0173 0.0056 0.0311 -0.0022 1.0000

Auvergne -0.0117 -0.0288 -0.0156 0.0095 0.0312 -0.0089 0.0281 1.0000

lle_de_France 0.0173 -0.0110 -0.0264 -0.0039 0.0909 -0.0082 0.0032 -0.0629 1.0000

Rest_of_France -0.0212 0.0248 0.0298 0.0041 -0.0878 0.0027 -0.0203 -0.2617 -0.8708 1.0000
Present_Piece 0.1921 0.0054 0.0096 0.0232 -0.0295 -0.0267 0.2894 -0.0216 0.0075 -0.0028
Present_Whole -0.2280 0.2252 0.0117 -0.0048 -0.0396 0.0119 -0.8938 -0.0309 0.0088 0.0114
Present_grated -0.2254 0.1209 -0.0113 0.0169 -0.0538 0.0183 0.3706 -0.0018 -0.0271 0.0245
packaging _BARQUET 0.3168 -0.0090 -0.0092 -0.0044 -0.0274 0.0299 0.1845 -0.0110 -0.0041 0.0067
packaging _BOX -0.2116 0.2404 0.0169 -0.0186 -0.0334 0.0204 -0.9078 -0.0305 0.0109 0.0094
packaging _SACHET 0.0326 0.1563 -0.0290 0.0517 -0.0557 -0.0046 0.4956 -0.0132 -0.0062 0.0036
packaging _FILM -0.0412 -0.0816 0.0207 -0.0200 -0.0183 0.0102 0.1138 -0.0086 0.0099 -0.0044
summer 0.0378 0.0044 0.0003 -0.0009 -0.0011 0.0015 -0.0028 -0.0012 -0.0137 0.0125
spring 0.0261 0.0058 0.0027 -0.0031 -0.0025 0.0020 -0.0063 -0.0023 0.0023 -0.0013
autumn -0.0187 -0.0187 -0.0014 0.0019 0.0085 -0.0049 0.0075 -0.0001 0.0066 -0.0056
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packaging packaging packaging

Variables Present_Piece  Present_Whole Present_grated _BARQUET packaging _BOX _SACHET _FILM summer spring autumn
Present_morceau 1.0000
Present_entier -0.3351 1.0000
Present_rape -0.3376 -0.4032 1.0000
packaging _BARQUET 0.5754 -0.1829 -0.2022 1.0000
packaging _BOITE -0.2924 0.9141 -0.3802 -0.1893 1.0000
packaging _SACHET -0.0879 -0.5348 0.7470 -0.2704 -0.5084 1.0000
packaging _FILM 0.3118 -0.0590 -0.1380 -0.0688 -0.1294 -0.1849 1.0000
summer -0.0039 -0.0016 -0.0216 -0.0158 0.0061 0.0153 -0.0046 1.0000
spring -0.0142 0.0032 -0.0146 -0.0237 0.0072 0.0149 -0.0081 -0.2982 1.0000
autumn 0.0225 -0.0043 0.0103 0.0328 -0.0066 -0.0180 0.0077 -0.3202 -0.3165 1.0000
packaging
Variables sale_promo Supermarket Hypermarket Hard_discount MDD Present_Other _OTHER inflation Imarket_share competition winter nber_presentation
sale_promo 1.0000

Supermarket 0.0682 1.0000

Hypermarket 0.0189 -0.5418 1.0000

Hard_discount -0.0259 -0.3358 -0.3870 1.0000
MDD 0.3300 0.1083 0.0080 -0.0314 1.0000

Present_Other -0.4775 0.0035 0.0591 -0.2038 -0.3867 1.0000

packaging _OTHER -0.4787 0.0018 0.0624 -0.2053 -0.3887 0.9972 1.0000
inflation 0.0085 -0.0033 0.0017 0.0022 -0.0717 0.0367 0.0368 1.0000

Imarket_share -0.3402 -0.0830 0.0485 -0.1343 -0.3007 0.4175 0.4148 -0.0146 1.0000

competition -0.0135 -0.0012 0.0072 0.0022 -0.0298 0.0757 0.0755 0.0040 0.0821 1.0000
winter 0.0078 0.0014 -0.0035 0.0034 -0.0223 0.0058 0.0058 -0.0131 -0.0148 0.0024 1.0000

nber_presentation 0.1667 0.0070 -0.0245 0.1164 0.1537 -0.3373 -0.3362 -0.0091 -0.3228 -0.0768 0.0084 1.0000
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Appendix f: Estimation with all regions and all cheeses

(1] [3]
Full sample (All
cheeses) Auvergne PDO sample

VARIABLES Price Price

Cheeses variables : benchmark being "Grana cheese" for [1] and "Salers cheeses"

for [3]
SALERS 4.470***
(0.0419)
ST_NECTAIRE -0.429*** -4.794%**
(0.0186) (0.0451)
CANTAL -2.793*** -7.119%***
(0.0159) (0.0448)
BLEU_AUVERGNE -3.320%*** -7.789***
(0.0191) (0.0481)
Fourme_Ambert -2.899%** -7.304%**
(0.0202) (0.0469)
ROQUEFORT 2.854***
(0.0155)
COMTE -0.635***
(0.0129)
CAMEMBERT -3.474%**
(0.0228)
COULOMMIER -4.642%**
(0.0238)
MOZZARELLA -4.846***
(0.0149)
REBLOCHON 0.291%**
(0.0174)
GRUYERE -1.567***
(0.0204)
RACLETTE -3.385%**
(0.0157)
MORBIER -2.314%**
(0.0176)
GORGONZOLA 0.298%**
(0.0223)
EMMENTAL -4.972%**
(0.0108)
BRIE_DE_MEAUX -0.292***
(0.0196)
FETA -3.034%**
(0.0169)
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(1] (3]
Full sample (All

cheeses and all Auvergne PDO sample
regions)) (All regions)
VARIABLES Price Price
TOMME -0.928%**
(0.0157)
Distribution variables : benchmark being "Other market"
Supermarket -0.506*** -0.269
(0.0667) (0.307)
Hypermarket -0.775*** -0.300
(0.0667) (0.307)
Creamer 0.331*%* 0.860***
(0.0670) (0.308)
Hard_discount -1.701%*** -1.908***
(0.0667) (0.309)
Variables of regions : benchmark being "Rest of France"
Auvergne -0.285*** 0.169%**
(0.0139) (0.0641)
lle_de_France 0.0402%** 0.604***
(0.00966) (0.0624)
Aquitaine -0.172%** 0.212%**
(0.0111) (0.0690)
Midi_Pyrinies -0.186*** 0.175%**
(0.0114) (0.0651)
Languedoc_Roussillon -0.191%*** 0.189%**
(0.0114) (0.0662)
Corse 0.0911%* -0.644
(0.0421) (0.973)
Provence_Alpes_Ctte_Azur -0.180*** 0.418%**
(0.0103) (0.0656)
Rhone_Alpes -0.235%** 0.304***
(0.0102) (0.0639)
Franche_Comte -0.406*** -0.0939
(0.0138) (0.0959)
Bourgogne -0.310*** 0.0504
(0.0134) (0.0785)
Poitou_Charentes -0.311*** 0.0552
(0.0125) (0.0743)
Pays_de_la_Loire -0.316*** 0.278%**
(0.0105) (0.0677)
Bretagne -0.250*** 0.344%**
(0.0109) (0.0692)
Basse_Normandie -0.261*** 0.275%**
(0.0105) (0.0664)
Haute_Normandie -0.246*** 0.112*
(0.0113) (0.0656)
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(1] (3]
Full sample (All

cheeses and all Auvergne PDO sample
regions) (All regions)
VARIABLES Price Price
Picardie -0.146%** 0.137*
(0.0119) (0.0774)
Nord_Pas_de_Calais -0.153*** 0.0751
(0.0105) (0.0705)
Champagne_Ardenne -0.175*** 0.0320
(0.0128) (0.0819)
Lorraine -0.204*** -0.0275
(0.0113) (0.0755)
Presentation variables of cheeses : benchmark being "Other presentation”
Present_Piece 0.424*** 1.520%***
(0.0109) (0.204)
Present_Whole -0.232%** 1.883***
(0.0145) (0.213)
Present_grated -0.0335%** 3.695%**
(0.0115) (0.353)
Packaging variables : benchmark being "Other packaging"
packaging _BARQUET -0.831*** -1.498***
(0.0112) (0.205)
packaging _BOX -0.833***
(0.0126)
packaging SACHET -0.252%*** -1.581%***
(0.0117) (0.207)
packaging _PAPER -0.767*** -2.177%**
(0.0189) (0.225)
packaging FILM -0.819*** -1.548%**
(0.0123) (0.204)
Variables of seasons : benchmark being "Winter season”
Summer -0.0173*** 0.0685***
(0.00399) (0.0195)
Spring -0.0163*** 0.0396**
(0.00401) (0.0196)
autumn -0.0106*** 0.119%**
(0.00386) (0.0188)
Other attributs of product
Gl (PDO/PGI) 1.503%%*
(0.0106)
sale_promo 0.100*** -0.350%***
(0.00347) (0.0347)
Constant 12.00%** 17.03%**
(0.0690) (0.315)
Observations 1,265,106 58,199
R-squared 0.712 0.553

Standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1
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Auvergne cheeses under PDO

label. An empirical analysis
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Abstract

This Chapter aims to estimate the willingness tp TP) of French consumers for the 5
Auvergne PDO cheeses, namely “Cantal’, “Saint Nezgta“Bleu d'Auvergne”, “Fourme
d'’Ambert” and “Salers”. To do this, firstly, we cpare the consumers’ choice between
Auvergne’s cheeses under PDO label with a mixed lmagdel (MXL). Secondly and based
on these estimates, we deduce the WTP of consuoreasiributes of each product. Finally,
we add in our sample PDO cheeses from other redi@as“Roquefort”, “Comté” and
“Reblochon”, and non-PDO cheeses like “Camembé€pulommiers” and “Other blue
cheese”, this allows us to compare the consuméwisce for Auvergne PDO cheeses with
regard to other French PDO and non-PDO cheesesdtbaer regions. As main results, we
found that attributes of product influence moreghases of products compared to individual
characteristics of consumers. Moreover, among Awner PDO cheeses, consumer’s
willingness to pay is on average +2.681 €/kg, +3.8kg and +3.233 €/kg for the PDO
“Cantal”, the PDO “Bleu Auvergne” and the PDO “Fowe Ambert” respectively, relative to
their initial price. While, they willingness to pa&yon average -0.013 €/kg and -4.619 €/kg for
the PDO “St Nectaire” and the PDO “Salers” respetyi, relative to their initial price. We
also found that, on average Auvergne PDO cheesebaiter sold in their region of origin
than non-PDO and PDO cheeses from other regionall¥;ithe calculation of utilities shows
that consumers prefer in first choice non-PDO cbgethen PDO cheeses from other regions,
and finally Auvergne PDO cheeses. We conclude gatergne PDO cheeses and PDO
cheeses from other regions should review theirtegjya of promotion in order to better
compete with non-PDO cheeses. In addition, AuveRD® cheeses must practise an average
price about 12 €/kg in order to attract consumé&ng major contribution of this chapter is to
be the first empirical paper to assess determinaintboice and a WTP of consumers for the

5 Auvergne PDO cheeses with original data from KaworldPanel.

Keywords:Protected Designated of Origin, cheese, produditguaillingness to pay, nested

logit, mixed multinomial logit, consumers

JEL classification: D12, L66, C19, Q1, L15, D12
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6.1. Introduction

In recent years, AuvergitePDO (Protected Designated of Origin) cheeses Fased many
difficulties in terms of price and volumes sold quared to PDO and non-PDO cheeses from
other regions. To explain this downward trend, ipldt causes were underlined by
professionals, among them: the exacerbation ottimpetition, the global economic crisis,
the restructuring of actors of the sector, the rmgef the clientele and finally difficulties
answering quickly evoluting modes of consumptioaify and cheese products.

These difficulties, which can be qualified as tlcerseof the Auvergne PDO cheebédmve

led professionals in the cheese sector of Massitr@ein general and Auvergne in particular

to review their code of practice and specificati@tsategies in order to offer consumers
products of high qualities and recover their wiless to pay (WTP). Despite these efforts
Auvergne PDO cheeses still has mixed results. thtiad, it seems that a consumer forsakes
these Auvergne PDO cheeses for other PDO or non-Ebéeses from other regions.

Professionals of sector are wondering today whetiere is not a hidden willingness to pay
of consumers for these products, that it wouldrbpartant to reveals. Which leads us to ask,
what are determinants of choice of consumption \{ng that these determinants of choice
are linked to the determinants of prices) and vihdhe willingness to pay of consumers for

each product?

In order to answer these questions, we focus anbuatis of products that may affect
preferences and the WTP of consumers. To do thisbased on a random utility model
(RUM), we calculate probabilities of consumer toocbe each Auvergne PDO cheese
between themin order to evaluate what makes a consumers chimobely one Auvergne
PDO cheese compared to other Auvergne PDO chéelsesalculation of these probabilities
allows us to deduce the WTP of different attributdsproducts. Finally, we calculate
probabilities of consumer to choose Auvergne PD@eshs relative to PDO and non-PDO
cheeses from other regions in France, in ordevéduate what makes a consumer choose to
buy PDO cheeses from Auvergne region comparedher DO cheeses like “Roquefort”
and “Comté” from other regions and non-PDO cheigge"Camembert”, “Coulommiers” and

“Other Blue cheese”.

4 The region of Auvergne merged on January 1st, 28t6the Rhéne-Alpes region to form a large
administrative region now called "Auvergne-Rhén@dd Region".
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The chapter is organized as follows. Section 2 gi@e empirical literature review on the
geographical indications (Gl) products. Sectione€3alibes data and descriptive statistics.
Section 4 develops the random utility model (RUNhbatt we use. Section 5 presents
econometric specifications. Section 6 presents Iteesand interpretations. Finally, we

conclude in section 7.

6.2. Literature review

Auvergne is a French region located in the Masght@l. This region has five cheeses
benefiting from PDO protection: “Cantal”, “Saint &taire”, “Bleu d'Auvergne”, “Fourme
d'’Ambert” and “Salers”. These regional products enélke pride of the Auvergne region.
Many authors consider that the image of a regiokelil to a product plays favorably in the
minds of consumers during the purchaseierschultz, Quagrainie et al. (1998how that
consumers with high attitudes have a willingnessntke a high sacrifice in the form of a
price premium for regional products. Consumer s are calculated here by the scaling
method, by taking into account the knowledge orribe knowledge of prices. In the same
vein, Van Ittersum, Candel et al. (2008Jso point out that regional products are more
effective when their relevant characteristics cgpond to the region's image in terms of

physical environment or human factors.

The PDO label is a special case of Geographicatation which indicates a product whose
main stages of production are carried out accortiing know-how recognized in a given
geographical area, which gives its characteristidhe product. It is necessary to note that in
Europe, a significant part of the overall quantifyquality food is produced in traditional
farms, using traditional methodsilg and Battershill (1998) In February 2011, there were
970 products registered under PDO or PGI (465 P@l 805 PDO) by the European
Commission. These products are divided into tennnmabups: 1) Fresh meat; 2) Meat
products; 3) Cheeses; 4) Other products of animging 5) oils and fats; 6) Fruits, vegetables
and cereals; 7) Beers; 8) Water; 9) Bread, pasty eonfectionery products; and 10)
Essential oils (European Commission 2011). It shihasthe development and the promotion
of quality products represent a big challenge fer tommon agricultural policy. Hence the
conclusion ofHenson and Northen (200that extrinsic quality indices such as the couofry
origin and the organic label are among the mosbomapt indicators of the safety for a variety

of EU countries.

Page 192 sur 243



Many studies showed that regional labels can beoitapt in choices of consumption
(Landon and Smith (1998); Loureiro and McCluskeyO@Q Moschini, Menapace et al.
(2008) found that GI can provide products of competittpeality and lead to clear welfare
gains in competitive markets with free entry andt.eXcarpa and Del Giudice (2004)so
found that consumers are more generally concerhedtas! producted in their own region
("home-bias"). The purpose of the Gl label is timim consumers about the level of quality,
which cannot be measured in its abserndearétte, Crespi et al. (1999 arette and Crespi
(2003} Zago and Pick (200%)Thus, it plays the role of signal of informatidal label have
also been examined by many authors as a tool aapélbbmmunicating not only the specific
characteristics of a product linked to a specifindin but also the technical requirements of
production (Réquillart (2007,) In addition, Gl reduce the confusion and searotsc for

information about the qualitfpimara, Petrou et al. 2004)

Researchers who address the issue of food labafidgexpected effects agree that it has a
significant effect on decisions of choice of congtions of individuals.McCluskey and
Loureiro (2003)show that food labeling plays an important rol¢hie food marketing system,
as consumer demand for agricultural products besam@easingly complex and dynamic.
Labels are a part of the set of information usedadysumers to make decisions of purchase
of products Yerbeke and Viaene (1999); Salatn and Flores (20013his way, quality label
can differentiate products by widening the attraotess of products or by ensuring
consumers a certain level of quali§efnués, Olaizola et al. (2003); Caswell and Mazttas
(1996). Trognon, Bousset et al. (200@ygue that socio-demographic factors, perception,
knowledge and attitudes interact to influence mefconsumers behavidérouwer (1991)
shows that the success of protective measuregmia products depends to a large extent
on the consumers' appreciation of regional cediiion labels, which informs them that the
name of the regional product is protected andithatauthentic product, and not an imitator
version, which is soldPeri and Gaeta (1998how that PDO/PGI systems aim to increase the
value of the product given that these systems imstisct regulation. The PDO label makes
that consumers accept more easily the produatpbarts the idea ataswell and Mojduszka
(1996)who argue that signaling quality through the lg®imotes market incentives with a

limited implication of the government.

More and more empirical work is focusing on prefiees of consumers and their willingness

to pay for products under geographical indicati@amsl find positive results.
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Since the 1970s]acoby and Chestnut (1978howed that consumers with strong favorable
attitudes towards the protected regional produateta greater willingness to buy for these
products than consumers with low attitudéan der Lans, Van Ittersum et al. (20@halyze
preferences of consumers for the extra virgin afidleusing a conjoint analysis on the data of
the Lazio region in Italy, they find that the regiof origin and Gl have a positive effect on
preferences of some consumers’ segmenitgstallis and Ness (2005apply a conjoint
analysis to describe and analyze urban consumérenees for quality attributes (organic
label and PDO) of olive oil in Greece. Their resuttdicate that preferences of consumers are
influenced by factors such as the age, the educati the income. Specifically, younger
people and those with higher levels of educatiod @meome attach a great importance to
organic and PDO labels when buying high qualityeloil. Scarpa and Del Giudice (2004)
use an ordered choice experiment to analyze prefeseof urban consumers for specific
attributes with regard to extra virgin olive oil Italy. They describe extra virgin olive oll
using a series of attributes that include appearsarprice, geographical origin and
certifications related to organic production, PD@d &PGl. They find that olive oil from
southern ltaly is most often preferred in the sdimdn in northern ltaly. Their results also
suggest that PDO and PGI labels are more valued tth@ organic attribute. In a meta-
analysis,(Ngoulma 2015found that on average geographical indications (&l PDO) are
important signalsn studies of his sample, because they increasedhsumer's WTP for

dairy products when they are affixed to them.

But, on the other hand, some results of other stutbveal the more or less mitigated effects
of these geographical indications.

Fotopoulos and Krystallis (2008stimates by means of a questionnaire, the reputafithe
PDO apples of Zagora in the Greek market. They dotlvat 5.8% of respondents to the
guestionnaire know the PDO label. Although theynfdthat consumers are more motivated
once they have informations on the label, but gitlem limited consumer awareness they
conclude that the PDO label can be problematie, marketing strategy. Because the conjoint
and cluster analyses indicate that the PDO labes dot seem to be really important for more
than a third of the buyer§/an der Lans, Van Ittersum et al. (20@&rried out a study to
verify if the certification designations of origisuch as the PDO label, are perceived by
consumers as an indicator of the quality of exirgiv olive oil. They found that the PDO

label affects only preferences of consumers intlyebrough their perception of the quality
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of extra virgin olive oil without direct effeclThus, PDO labels have no direct effect on
preference of products, and consumers without eifspappreciation of the regional nature
of the product focus more on the other indicatiohproducts such as the price, the color and
the appearancd.oureiro and Umberger (2004)sed the experimental auction method to
obtain information on the WTP of the US consumerstlie beef labeled COOL. They found
that this label is a less important determinant garad to food safety inspection labels,
product quality labels or the traceability of bed&ing another method (hedonic approach) to
calculate the WTP of consumers for products ofifmegat which carry a PGl labélpureiro
and McCluskey (2000%tudied the effect of PGI on the WTP for a prodihett is already
vertically differentiated, namely beef. This vedidifferentiation concerns pieces of meat,
from which the authors distinguish three qualityels. They show that for consumers of the
PGI label, their consumption is significant for ggs of meat of average quality. For high-
quality pieces the value of the PGl is not siguifit Therefore consumers are willing to pay a
price premium only if the stamp PGI is displayedtbe average-quality pieces of the meat,
indicating that the label PGl is not a good sighélis combined with other indicators like a

high quality of product.

Since the 2000s, more and more research has foomspreferences of consumers and their

WTP for cheese products.

Bonnet and Simioni (200Btudied how consumers with different income andsagspond to
the presence or absence of quality signals aseh PFADO. They use a mixed multinomial logit
(MXL) model to estimate the distribution of WTP BDO Camembert cheeses and non-PDO
Camembert cheeses (or brand) with scanned data iKkamtar WorldPanel. Their results
suggest that the brand is valued by consumers nhame the PDO label on Camembert
cheeses. According to them, on the basis of theegame, consumers will prefer to buy a
non-PDO Camembert compared to a PDO Camembkmjardino de Souza Monteiro &
Raquel Ventura Lucas (2005ftudied the impact of PDO certification on the suomer
preferences for traditional Lisbon cheeses anddadhat only 56% of respondents consider
the PDO as the most important attribute of the pecod endero and Bernabéu (200Sjudied
the market of Spanish cheese, and show that lab@lsgin reassure consumers on the place
of production and so serve as guarantees and dssfafety.Hassan, Monier-Dilhan et al.
(2011) computed elasticities from a demand model distisigag PDO cheeses from non-

PDO cheeses with scanned data from Kantar WorldPtey found counterintuitive results:
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PDO cheeses are more price elastic than non-PD&sebkeThis finding thus challenges the
widespread idea that PDO systematically corresptinchigh quality. An experimental
analysis led byavicchi, Bailetti et al. (2018howed that the value which consumers give to
the cheese “Pecorino di Fossa” is higher if thisede carries the label PDO; the same cheese
presented exclusively with a trademark is consiiéges good. More recentlymli, @vrum

et al. (2015)used a ranking conjoint experiments to investigdtgwegian consumers’
choices among healthier and organically producemii-bard cheeses, they found that
consumers on average prefer cheeses of new (legalthi composition, organic production
and lower price to cheeses of regular fat compmsitconventional production and higher
price. Two consumer segments are investigated. @oas in the new fat segment are health-
conscious, whereas consumers in the regular fateseigare attracted by conventional cheese
and lower prices. Self-explicated ratings of cheattebutes corroborate these findings.
Gracia and de-Magistris (2016@sed an experimental auction approach to assessioens’
willingness to pay (WTP) for three different foothims on semi-cured, pasteurized sheep
milk cheese in Spain. They found that consumer®welling to pay more for PDO cheese,
followed by organic and light cheese. Moreoverpossients who were female, older and
with a university-level education showed some emumnental concerns, influencing their
WTP for different cheeses$sracia and de-Magistris (201@ised experimental auctions for
artisan cheese to estimate the value of pasteimnzand age as food safety attributes, which
is the rationale for the policy in the USA. Thegallook at consumers’ perception of the
tradeoff between safety and quality. They found thare is no evidence of positive demand
for pasteurization and there is no evidence ofaadeoff between safety and quality. On
average artisan cheese consumers make purchasiisgpds based on taste, not their attitude
toward food safetyde-Magistris and Lopéz-Galan (201@sed the choice experiment to
investigate consumers' willingness to pay (WTP)cleeeses bearing reduced-fat and low salt
claims in Spain. They found that consumers arangilto pay a price premium for a package
of cheese with a reduced-fat claim or cheese watiuced-fat and low salt claims appearing
together; however, they are not willing to pay éopackage of cheese with only a low salt
claim. In comparison with overweight people, normaight consumers would prefer to pay

more for conventional cheese than low salt cheese.

We observe that the empirical literature on prefees and the WTP of cheese products under
geographical indications is more and more develppet remains however very limited in

France, which has nearly 45 PDO cheeses. To fdldap, we evaluate the determinants of
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choice of consumptions and the consumers' WTPHer5t PDO cheeses of the Auvergne

region.

6.3. Data and Descriptive statistics

The data used are data from Kantar Worldpanel. Kaetar Worldpanel data are food
purchase data of households in metropolitan Frahbes database contains nearly 20,000
households. Our data cover the period 2008-2018sé data include the 5 PDO cheeses from
Auvergne (“Cantal”, “Saint Nectaire”, “Bleu d'Auvgme”, “Fourme d'Ambert” and “Salers”).
This data set contains information on 58,199 attpunchases of these cheeses by 20,000
French households over the period 2008-2010 (dlms¥24,035 observations). We consider
each act of purchase as an observation and naiabsehold or the individual. For each
purchase made by a given household, we know tlertrark chosen, its actual price, if this
mark is labeled PDO, and the name of the storenclvere the purchase took place. As in
Bonnet and Simioni (2001hese data represent choices really made by ohdas. To build
the other choices that would have been able to rfakendividual at the same moment as
him chosen to buy any cheese, we choose the appad@onnet and Simioni (2001 hus,

like them, we use the knowledge (the name) of tiencof stores where all the products of
our sample were sold during the same week. Pritesselected products are recovered by
making the average of prices of these productsllgouechases in the same stores chain for
the same week. Our sample are 23 central purchaffings, see the list in Appendix B.
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Table 19:Descriptive statistics of the sample for Auvergm¥Pcheeses

Variable Obs Mean  Std. Dev. Min Max

price 58199 10.25 2.51 6.59 23.08
CDI 58199 0.37 0.48 0 1
CbD 58199 0.07 0.26 1
Without Activity 58199 0.55 0.49 0 1
Primary_Education 58199 0.09 0.29 0 1
Secondary_Education 58199 0.56 0.49 0 1
Superior_Education 58199 0.31 0.46 0 1
NoEducation 58199 0.01 0.13 0 1
Single 58199 0.21 0.40 0 1
Couple 58199 0.47 0.49 0 1
Big Family 58199 0.30 0.46 0 1
age 58199 56.10 14.56 15 93

income 58199 2741.75 1326.33 300 7000
gender 58199 0.91 0.28 0 1
nberind 58199 2.42 1.19 1 9
Auvergne 58199 0.09 0.29 0 1
MDD 58199 0.28 0.45 0 1
Supermarket 58199 0.31 0.46 0 1
Hypermarket 58199 0.38 0.48 0 1
Creamer 58199 0.10 0.30 0 1
Hard_discount 58199 0.19 0.39 0 1
OtherMarket 58199 0.01 0.02 0 1
Mat_Grasse 58199 56.78 7.69 45 80
sale_promo 58199 0.09 0.28 0 1

Table 19 shows that the age of the person who Buygrgne PDO cheeses varies between
15 and 93 years. Similarly, the average monthlpmne of househlods consuming Auvergne
PDO cheeses in our sample is 2741.75 €, the minitmeing 300 € and maximum being 7000
€. This shows that consumers of Auvergne PDO clesmgerecruited in all social classes. We
also observe that the size of householde(ind in our sample is 1 (single) to 9 individuals

(big family).
Table 20: Evolution of acts of purchase on theque#i008-2010
Auvergne PDO Year 2008 Year 2009 Year 2010 Total
cheeses
Cantal 6987 7567 7347 21901
St Nectaire 4167 4354 4421 12942
Bleu Auvergne 3874 4455 3912 12241
Fourme Ambert 2972 3293 3271 9536
Salers 520 558 501 1579
Total 18520 20227 19454 58199
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In table 20 above, we see that in our sample tlent&l” cheese is the one which registered
most acts of purchase (21,901) over the period 2008, followed by “St Nectaire”
(12,942), by the “Bleu d’Auvergne” (12,241), “Fouend’Ambert” (9,536) and finally
“Salers” (1,579). Appendix D shows that the deparitrof “Puy de DOnf’ is the one where
most acts of purchase of PDO cheeses from Auvergaee made. Knowing that this
department is a department of the region of Auvergve can say that over the period 2008-
2010, cheeses of Auvergne registered most actaumhase in their region of origin. The

correlation matrix of variables is presented ineppx C.

6.4. Theoretical background

Following McFadden (1974), Aprile, Caputo et al. (201 use the RUM-model. Then in
accordance witlirain (2003) we use a mixed logit to estimate.

The mixed logit model is a form of random utilityodel (RUM) wherein it is assumed that
the functional form of utility is common to all indduals, but parameters vary between
individuals. This approach is considered by mangeaechers as the most reasonable
analytical model among discrete choice models alvkdland represents a different approach
to heterogeneous modeling as used in several hogitels with fixed parameters where the

approach is to segment the sample, attributestbr(b@nsher and Greene, 2003)

Therefore, the mixed logit model solves limits gasid to the conditional logit model used by
(Burton, Rigby et al. 2001)The mixed logit model does not take into accourg th
Independence of Irrelevant Alternatives (11A) asgtion, it explicitly authorize a distribution
of preferences among the population rather thamtiigerg only average preferences.

Let an individual faces a choice among alternativéxhoice in a set j. The utility that
individual n obtains with alternative j in choicéugtion t is:
Unjt = ﬁ’nxnjt + 19njt (1)

Where x,,;; is a vector of variables observed afit), tastes of individuals, which are

unobserved and vary in the population with a dgn&i|6*) whereé* is the true parameter

4 Puy de D6me is a department of the central Fraseated in the administrative region of Auvergne
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of the distributiond,,;; is unobserved error term, whichiig in function of a distribution of
extreme valuesThis is a standard logit specification. Neverthgldmit instead of being fixed,
we consider that the coefficiefit,, vary across the population. Therefore, tastes margss

those who make consumption choices, but not incelsainade by an individual.

The vector of coefficientg’,, can be expressed as an average (b) and indisgealfic gap
isn,. Hence, the corresponding utility that individmabbtained to the alternative choice j at

the time t is rewritten like this:
Unjt = b,nxnjt + n,xnjt + 19nj1: (2)

If tastes of individuals are known, for examplesif, take the valug, the researcher could
conditional p and the choice of probability would be a simplgiitdormulation for the

probability that an individual n choose the altéi&i in the choice situation t:

exp(B/xnit)

P =
MLy exp(Brant)

3)
The estimation of equation (3) is known as beirgydbnditional logit model. The limitation
of this model is: it assumes that individuals haaene preferences. Consequently, there is
equal proportional substitution between the altévea:

OPnit X'njt ok Cpx
0% nje Prir X njtPnjeB (3a)
Note that the expression (3a) does not depend thisijs due to the assumption that error
terms are independent. Another consequence isnttepéndence of Irrelevant Alternatives

(IIA *¢) property.

46 Suppose that the logit model holds; and considentids that individual i will selected mode j oveode k.
With logit choice probabilities, this is a routinalculation: the denominators cancel and we have.

exp(Vui)

J J
Pni _ Xi—qeXP(Vpj) _ exp(Vai) Zj:l exp(Vnj) _ exp(Vni) (3b)
Pk _expWVnk) ZL Lexp(Vnj) exp(Vnk) exp(Vnk)

3, exp(Vn))
We see that the odds depends only on the systelfaditservable) utility of the two modes in questidhut
another way, the odds do not depend on (are indiemérof) the characteristics of any other (irretdya
alternatives, only the two alternatives (j and rk)question. This is the Independence of Irrelevdtdrnatives

(I1A) property of the logit model.
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Since values gf’,, are unknown, the probability to choose the optiahtime t is the integral

of the conditional probability (3) over all posghtalues of.

This model is known as being the mixed logit modehvhich limitations of the conditional

logit are, overcomes by allowing coefficients i timodel to vary across decision makers.

The mixed logit choice probability is given by:

Qnitd” = [ Puie (B)f (BIO7) AP (4)

Where f(B16*) is the density function of. Allowing coefficients to vary implies that we
allow for the fact that different decision makerayrhave different preferences. Thus, it can

also be seen that the IIA property no longer holds.

Let i(n,t), the alternative that individual n cleosat the time t, and assume tGat = p, the

probability of the individual n to observe the sence of choice is given by:

Sn(ﬂ) = Ht Pni(n,t)tﬂ (5)

Considerings’,, is unobserved, the probability for the sequencehoice is the integral of (5)

evaluated over all possible valuesf3pfvhich depends on the distributionfof

B(87) = [ S, (B)f(BIO7)AB  (6)

The purpose of the estimation procedure is to @s&éi, more precisely parameters of the
population that describe the distribution of diffiet parameterd’he log-likelihood function

Is:
LL(6) = Xn In[P,(0)] (7)

Which is maximized by simulatiéhin whichB,(8) may be approximated by simulation and

an estimation of6* can be found by maximizing the simulated log itkebd function. More

47 In the formula of mixed logit, the integral canrug solved analytically and is therefore approached
simulationBrownstone, D. and K. Train (1998Forecasting new product penetration with flexibléstitution

patterns.” Journal of econometrics 89(1): 109-129.
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precisely,P,(0) is approximated by summation of the random choicealuesp. using this
B, S,(B) can thus be calculated. This process is repesdedral times, and average values

S,(B) are interpreted as the estimate of the probglmfichoice, i.e.

SP(6) = (57) Zht—1 S [Bnr (6] (8)

WhereM is the number of drawg,,,-(8) is the " draw fromf(8,,|6), andSP,(8) is the

similated probability of consuler n’s sequence lodices.

As in Bonnet and Simioni (200,1the model can somewhat heuristically be descried
follows:
(1) Set starting value®, for the distribution of the coefficient of intetethat is to say
£ (Bnl6);
(i) SimulateM valuesp,,-(68,) from f(8,18,) for each consumer n;
(i)  Use data and thses M valugs.(6,) to evaluateSp,(6,) using equations (3), (5)
and (8);
(iv)  Evaluate the log-likehood using LAY) = 3., In[SP,(6,)];
(v) Changef, and repeat steps (ii)-(iv) until a maximum is tesd. The values

obtained for@* are then our simulated maximum likelihood estimate

To go further, we choose to compare PDO from Auverwith PDO from other French
regions and non-PDO cheeses. To do this, we addrisample, PDO “Roquefort” which is
similar to the Auvergne PDO ‘Fourme Ambert’ andeéBlAuvergne’; PDO “Comté” which is
similar to the Auvergne PDO ‘Cantal’; PDO “Reblodfiavhich is similar to the Auvergne
PDO ‘St Nectaire’; and non-PDO “Camembert”, non-PBCpulommier” and other non-
PDO “blue cheese”, which are the most sold in tlaeket. Then we choose to implement the
nested logit model. This model is most attractieeduse it relaxes the strong assumptions of
the multinomial (or conditional) logit model as thexed logit model, but in addition it is
computationally straightforward and fast compared rmixed logit, or other even more

flexible models due to the existence of a closedifexpression for the likelihood function.
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Let us describe briefly the general approach. Letu@sets (‘nests§, , g=1,...... ,G,so that

each alternative belongs to exactly to one nesholzethe nest to which alternatiye=

..... ,J belongs as;:

C)={Cy:jeCy;9=1,...,G}

For the cheese choice example, one possible nesttuncfure is depicted in figure 36 below.

The number of nests & = 3. Auvergne PDO cheeses choices (Cantal, St Nectale

Auvergne,

Fourme

Ambert

and

Salers) share

the neﬂpDo =

{Cantal, St Nectaire, Bleu Auvergne, Fourme Ambert, Salers}, other-PDO cheeses choices

(Roquefort,

Comte

and

{Roquefort, Reblochon and Comte},

Coulommier

and

Other

Reblochon)

Finally non-PDO cheeses choices {Camembert,

Blue

Cheese}

share the

share

nNesCytherppo =

the negtnonpDO =

{Camembert, Coulommier and Other Blue Cheese}. Cameron and Trivedi (2008)aim that,

the nested logit (NL) model requires that a neststgicture be specified that splits

alternatives into groups, where errors in the RUM aorrelated within group but are

uncorrelated across groups. Following this, we i§pea two level NL model, though

additional level of nesting can be accommodated, assume a fundamental distinction
between PDO, other-PDO and non-PDO cheeses. Thestdepicts in figure 36.

Auvergne PDO cheeses

Choices

/

Other PDO cheeses

Cantal

St

Bleu

Nectaire Auvergn

Fourme
Ambert

Salers

Roquefort

Comte

Reblochon

Non-PDO cheeses

Camembert Coulommier

Figure 36 : Nesting structure for the choice ofedee
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The probability of individuai choosing alternativg Pr(y; = j), is equal to the product of the
probability to choose some alternative in né$t Pr{y; € C(;)}, and the conditional
probablility to choose exactly alternatiyegiven some alternative in the same n€stis

ChoseI‘Pr{yi = ]Iyl € C(])}, that is:

P, =Pr(y=j) =Pr{y = jlyeC} xPr{y;eC;}  (8)

So, for example the probability to choose the caé€antal’Pr(y; = Cantal) is equal to the
probability of choosing Auvergne PDO che@s€y; € Cicantar}, times the conditional
probability of choosing the Cantal cheese given Aovergne PDO cheese is

ChoserPr{y = Cantal|y € C(Cantal)}.

In the equation (8) the conditional choice prolabibf choosing alternativg given some
alternative in its nest chosenAs{y = j|y € C(;}, which corresponds to a simple conditional
logit (CL) model for the choice between alternasive nestC;. Utilities are rescaled by the

inverse of the dissimilarity parametgy, for this nest:

exp(-L)

W (9)
/Zkec(j) exp(Vk/T(j))

Priy = jly e Cp} =

Following Heiss (2002)we note that the denominator in equation (9) reprssa (rescaled)

measure of the attractiveness of the desThe log of this expression for each ngst called
inclusive valudVj. It corresponds to the expected value of thetyiitidividuali obtains from

alternatives in nesf:
v
Iy = In Ziec, exp () (10)

In equation (8), the probabilityr{y; € C;} of choosing some alternative from nésts

again a conditional logit probability for the cheibetween nests. The scaled back inclusive
values take the role of the deterministic partatdities:

PriyeCy) = P (T )Il/j)/z (11)

5-1exp(T()IVy)

Because of the way the dissimilarity parametergretttis equation, they are also call&éd

parameters. According teeiss (2002)nested logit models can be fit sequentially.tFfisa

Page 204 sur 243



sub-model for each nest according to equationT{®¢n, calculate inclusive values defined in
equation (10) and fit a model for the choice okatrshown in equation (11). Alternatively, all
these equations can be plugged into equation r{&his way, we obtain the marginal choice

probability for alternative as:

V.
]
exp(——
P — P(T(j)) y exp(t()IV;) (12)
J exp(IV;) ZS=1 exp(T(g)1Vy)

This probability is the full information likelihoodontribution.

6.5. Econometric specification

We estimate the probability to choose the 5 AuveriDO cheeses/cFadden and Train
(2000) indicate that a random utility model can be agpmnated accurately by the mixed
logit model if we choose perfectly explanatory whies and distribution setting$rain
(2003) shows that the mixed logit avoids three limits t€nslard logit model allowing for
random variation of tastes, a substitution pattesithout restriction, and a correlation
unobserved factors over time. In the mixed logitnfola, the integral cannot be solved
analytically and is therefore approximated by siaioh (Brownstone and Train 1998The

estimation equation of this specification is depictthe model 1 below.

Model I Mixed logit equation
ChOiceMixed(nit) = a;+ BpricePrice + BriX + Brit + €nit

Where Choicey ;.4 represents the dummy variable of indirect utilitshich takes 1 if the
consumer chooses one cheese among the five Auv&De cheese (Cantal, St Nectaire,
Bleu Auvergne, Fourme Ambert or Salers) and O ifcheoses the other Auvergne PDO
cheeses among these 5 cheeses, in the estimateatiofcheese equatianrepresents error
terms which aréd with extreme values distributiori&reene 1998)it captures in the case of
mixed logit variations in preferences across coresmand correlation of attributes of
products(Hensher, Rose et al. 2009jo estimate this model 1, we follow the approath
Cameron and Trivedi (200@ndHole (2007)

This estimation allows us to deduct the willingnespay (WTP for attributesk of product.

Indeed, as the price is assumed to be a fixed mesnwe have the convenient result that:
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ﬁk

k _
WTP" = — ﬁprice

Then, we implement the nested logit mobgl adding data of PDO cheeses (Roquefort,
Reblochon and Comte) and non-PDO cheeses (Camen@mutommier and Other Blue
cheese)Cameron and Trivedi (200%®xplain that there are two variants of nested: logidel
(NL). The first variant is based on the RUM devedpn the Section 6.4and the second
variant is called byHeiss (2002non-normalized nested logit (NNNL) model. Both aaiis
have a multinomial logit and a conditional logit sgecial cases, and both ensure that
multinomial probabilities lie between 0 and 1 andhgo 1. But as recommended Ggmeron
and Trivedi (2005we use prefer the variant based on the RUM, bedaiseonsistent with
utility maximization. The equation of estimationtbie nested logit is depicts in the Model 2
below. In this equation, we estimate the probabiitt choose Auvergne PDO cheeses and
other PDO cheeses from other regions comparedrtd’iD cheeses.

Model 2 nested logit equation
ChOiceNested(nit) = a; + ﬁpriceprice + BritX + BriZ + €y

WhereChoicey.z:0q represents the dummy variable of indirect utilyice represents the
priceof the chosen cheese, which is assumed to be é pixeameter in all of our models?®X

represents a vector of household variablésrepresents a vector of product variables and
are error terms which are independent and idehticis$tributed(iid). To estimate the two

models, we use the software Stata 13. Resultsrasemted in the next section.

6.6. Results and discussion

6.6.1. Mixed logit estimations

Table 21 below represents results of mixed loget (s recall that our mixed logit is only
based on the data of purchases of 5 Auvergne P¥@sel). For the market distribution
variables like Supermarkét “Hypermarket, “Hard-discount and “Creamet, the
benchmark is Other market While, for employment variables likeCDI” and “CDD”, the

48 X: income, age, nberind, CDI, CDD, gender, Singley@e, Primary_Educ, Secondary_Educ, Superior_Educ,
49 Z: Supermarket, Hypermarket, Hard discount, CreaM®&D, sale_promo, Mat_Grasse, Auvergne
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benchmark is Without activity. Then, for education variables likePfimary educatioh
“Secondary educatiérand “Superior educatioh the benchmark isNo educatioh Finally,
for family variables like Coupl€ and “Singlé€, the benchmark isBig family’.

The coefficient of price is specified to be fixéthud (1996 andTrain (2000)explain that the

mixed logit model tends to be unstable when alffadents vary. Fixing the price coefficient
will solve this instability. In addition, if the edficient of price is allowed to vary, the
distribution of calculated WTP is often inconveriieto evaluate. With a fixed price
coefficient, WTP for an attribute is distributedetilsame way that the coefficient of the

attribute.

Results in Table 21 show that individual charast&$ of consumers do not greatly influence
the purchasing decisions of Auvergne PDO cheeségr&¥s attributes of products are those
on which the consumer bases its behaviour. Thesdtseare in line with those &fcarpa and
Del Giudice (2004)Van der Lans, Van Ittersum et al. (20@dr the case of extra virgin olive

oil GI. Therefore, we interpret only variables obgucts.

Results show that the “store brant@D) on the PDO ‘Cantal’ and PDO ‘Salers’ reduce the
WTP of consumers on average of -0.268 €/knd -1.127€/kg respectively. So, ‘Cantal’ and
‘Salers’ cheeses sold without store brands are ratiractive for consumers. While, for the
PDO ‘St Nectaire’, the PDO ‘Bleu Auvergne’ and ABO ‘Fourme Ambert’ the presence of
store brandNIDD) on these cheeses during the purchasing incrélase&TP of consumers
on average of +0.993 €/kg, +0.840 €/kg and +0.68§ &spectively. This implies that, these
cheeses are better valued in the eyes of consumies it is sold with a distribution mark
affixed to it compared to those sold without amlisttion mark. Thus, it would be interesting
to increase the presence of distribution marksedfito these cheeses on the market in order

to increase the WTP of consumers for this cheese.

The sale of Auvergne PDO cheeses in a “supermatiefermarkgtdecrease the WTP of
consumers on average of -1.561 €/kg and -3.261 f6fkthe PDO ‘St Nectaire’ and the PDO
‘Salers’ respectively. These cheeses must instepdan traditional retailers to be better

valued and attract more consumers. While, the séléAuvergne PDO cheeses in a

50 See the calculated WTP in table 22
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“supermarket” increases the WTP of consumers onageeof +0.810 €/kg and +0.741 €/kg
for the PDO ‘Bleu Auvergne’ and the PDO ‘Fourme Aartb respectively. These results
imply that these cheeses are highly valued wheis i$old in large distributions shops

compared to other traditional retailers.

The sale of Auvergne PDO cheeses in a “hypermackBipermarket decrease also the WTP
of consumers on average of -1.442 €/kg and -1.9Kg for the PDO ‘St Nectaire’ and the
PDO ‘Salers’ respectively. These results, suchhase found on ‘supermarkets’, show that,
on average, large-scale distribution is not a pctde distribution channel for these cheeses.
While, the sale of Auvergne PDO cheeses in a “hwaeket” increases the WTP of
consumers on average of +0.513 €/kg and 0.588 fétkthe PDO ‘Bleu Auvergne’ and the
PDO ‘Fourme Ambert’ respectively. These resultslyntpat these cheeses are highly valued

when it is sold in large distributions shops conegaio other traditional retailers.

The sale of Auvergne PDO cheeses in a “cream€redmej decrease the WTP of
consumers on average of -0.574 €/kg compared téhehé was sold in another traditional
distribution channel. Coefficients are not sigrafit for other Auvergne PDO cheeses. It
shows that the fact of buying at the creamer doas imfluence purchases, given that

purchases in dairy shops represent only 3.768¢ Chapter 4

The distribution of “percentage of fat contentdt Grassg for the PDO ‘Cantal’ is
normally distributed with a mean of -0.139, andndtd deviation of 0.004. With the
estimated parameters, 99%f the distribution is less than 0. This implieattall consumers

in the sample prefer the PDO ‘Cantal’ with littegt tontent, because the cheese is considered
as cheese with hard paste. To add the fat to ti@ese will lower its quality. The presence of
fat content in the ‘Cantal’ cheese decreases thd®>\Wm average of -0.175 €/kg for all
consumers. Similary, the distribution of “percemtagf fat content” Mat Grassg for the
PDO ‘Salers’ is normally distributed with a mean0f468 and a standard deviation of 0.027.
With the estimated parameters, 99% of the distidbuis less than 0. So, for consumers the

presence of fat content in this cheese decreaeed/TP on average of -0.580 €/kg. It should

1 These figures are given Y0 x QD(_S—IZ‘) whered is the cumulative standard normal distributiod &p and

s, are the mean and standard deviation, respectivktiie K coefficient
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be noted that, as the “Cantal” cheese, the “Salengese is considered as cheese with hard

paste. To add the fat to this cheese will decrgaspiality.

But, in the other hand, the distribution of “pertage of fat content’Nlat_Grassg for the
PDO ‘St Nectaire’ is normally distributed with a ameof 0.134 and a standard deviation of
0.004. With the estimated parameters, 99% of thgiblution is greater than 0. So, for almost
all consumers the fat content of this cheese iseréhe WTP of consumers on average of
+0.143 €/kg. This result can be explained by tl tizat this cheese is considered as a cheese
with soft paste. Increase fat will make the prodaxan more attractive. In the same way, the
distribution of “percentage of fat contentMét_Grassg for the PDO ‘Bleu Auvergne’ is
normally distributed with a mean of 0.859 and and#ad deviation of 0.004. With the
estimated parameters, 99% of the distribution eatgr than 0. Thus, for consumers the fat
content of this cheese increase their WTP on aeeraig +1.029 €/kg. Similary, the
distribution of “percentage of fat contentMét_Grassg for the PDO ‘Fourme Ambert’ is
normally distributed with a mean of 0.917 and and#ad deviation of 0.004. With the
estimated parameters, 99% of the distribution eagar than 0. So, for the consumers the
presence of fat content in this cheese increas&VihEe on average of +1.130 €/kg. So, the
blue PDO cheeses are cheeses with very typica et need a little of innovation, to
increase the percentage of fat will allow to beahst same level as industrial blue cheeses

more creamy. This will allow to attract young comsis.

The “advertising or promotion"s@le_promg increases the WTP of the PDO ‘Cantal’, the
PDO ‘Bleu Auvergne’ and the PDO ‘Fourme Ambert’ average of +2.341 €/kg, +0.696
€/kg and +0.879 €/kg respectively. These resulisvary interesting; it shows that advertising
impact largely the perception of consumers to tioelypct and encourages them to put an extra
premium to acquire it. The coefficient is higherr fthe PDO ‘Cantal’ because the
professionals of sector have invested a lot foptteenotion of this product since the 2009s.

The “region” where the product is solduvergné increases the WTP of Auvergne PDO
cheeses if this latter is sold in Auvergne on ayeraf +0.783 €/kg, +0.822 €/kg, +0.642 €/kg,
0.586 €/kg, +0.914 €/kg for the PDO ‘Cantal’, th®® ‘St Nectaire’, the PDO ‘Bleu

Auvergne’, the PDO ‘Fourme Ambert’ and the PDO &8l respectively, compared to if it is
sold elsewhere in France. This result shows that'@antal’ cheese which is the largest

Appelation of Auvergne has a high premium whes gald in its production region compared
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if it is sold elsewhere in France. For the PDO égsl for example, professionals must
maximize sales in Auvergne, because this Appelasdiitle known to consumers. Overall,
professionals of Auvergne PDO cheeses must coraterdrlarge part of its sales of Auvergne

PDO cheeses in its region of origin.

Table 21: Mixed logit estimation for the Auvergne® cheeses

MXL MXL MXL MXL MXL
Prob(Bleu Prob(Fourme Prob(Salers)
VARIABLES Prob(Cantal) Prob(St Nectaire) Auvergne) Ambert)
[1] [2] (3] (4] [5]
Product Variables
Price -0.793*** -0.934*** -0.834*** -0.811 *** -0.806***
(0.005) (0.008) (0.006) (0.005) (0.005)
MDD (mean) -0.213* 0.928* 0.701*** 0.518*** -0.909**
(0.115) (0.214) (0.113) (0.119) (0.854)
MDD (SD) 0.003 0.466 0.466 0.013 0.266
(0.118) (0.286) (0.286) (0.107) (0.137)
Supermarket (mean) -0.089 -1.458%** 0.676*** 0.601%** -2.629%**
(0.201) (0.240) (0.230) (0.234) (0.468)
Supermarket (SD) 0.045 0.160 0.001 0.003 0.091
(0.110) (0.188) (0.094) (0.099) (0.349)
Hypermarket (mean) -0.033 -1.347%** 0.428%** 0.477** -1.535%**
(0.198) (0.237) (0.231) (0.233) (0.459)
Hypermarket (SD) 0.058 0.647*** 0.005 0.026 0.114
(0.098) (0.158) (0.133) (0.108) (0.246)
Hard_discount (mean) -0.797 -0.238 0.857 -0.249 0.688
(0.512) (0.866) (0.587) (0.980) (0.401)
Hard_discount (SD) 0.003 0.284 0.008 0.003 0.190
(0.204) (0.335) (0.158) (0.167) (0.019)
Creamer (mean) -0.095 -0.537*** 0.092 -0.737 0.009
(0.206) (0.231) (0.244) (0.241) (0.452)
Creamer (SD) 0.704*** 1.109*** 0.228 0.041 0.443*
(0.133) (0.212) (0.214) (0.260) (0.262)
Mat_Grasse (mean) -0.139%** 0.134%** 0.859%** 0.917%** -0.468***
(0.007) (0.010) (0.006) (0.006) (0.027)
Mat_Grasse (SD) 0.004*** 0.004** 0.004** 0.004*** 0.002
(0.001) (0.002) (0.001) (0.001) (0.002)
sale_promo (mean) 1.857*** -1.841%** 0.581%** 0.713%** -3.084**
(0.203) (0.036) (0.188) (0.179) (0.795)
sale_promo (SD) 0.012 0.032 0.026 0.010 0.736
(0.228) (0.169) (0.202) (0.176) (0.951)
Auvergne (mean) 0.621%** 0.768%** 0.536%** 0.476%** 0.737**
(0.130) (0.209) (0.127) (0.129) (0.331)
Auvergne (SD) 0.788%** 2.236%** 0.367*** 0.334%** 0.110
(0.157) (0.166) (0.144) (0.171) (0.352)
Households Variables
CDI (mean) 0.060 -0.305 0.113 -0.174 -0.110
(0.108) (0.195) (0.126) (0.128) (0.284)
CDI (SD) 0.052 0.075 0.050 0.114 0.034
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(0.100) (0.208) (0.151) (0.133) (0.241)
CDD (mean) -0.090 -0.491 0.250 -0.031 0.484
(0.179) (0.286) (0.205) (0.207) (0.446)
CDD (SD) 0.052 0.127 0.331 0.036 0.143
(0.222) (0.769) (0.206) (0.253) (0.550)
Primary_Educ (mean) 0.122 -1.061** 0.531 -0.087 1.383
(0.271) (0.532) (0.339) (0.322) (0.984)
Primary_Educ (SD) 0.030 0.343 0.438%** 0.096 0.448
(0.193) (0.307) (0.162) (0.217) (0.470)
Secondary_Educ (mean) 0.101 -1.231%** 0.354 0.129 0.190
(0.242) (0.518) (0.307) (0.291) (0.629)
Secondary_Educ (SD) 0.050 0.148 0.018 0.005 0.079
(0.093) (0.191) (0.145) (0.102) (0.195)
Superior_Educ (mean) -0.114 -1.014** -0.401 -0.051 -0.377
(0.255) (0.490) (0.320) (0.306) (0.651)
Superior_Educ (SD) 0.039 0.214 0.111 0.007 0.170
(0.120) (0.248) (0.131) (0.135) (0.280)
Couple (mean) 0.080 -0.142 0.133 -0.082 -0.067
(0.169) (0.261) (0.189) (0.189) (0.444)
Couple (SD) 0.010 0.049 0.045 0.032 0.050
(0.114) (0.156) (0.120) (0.120) (0.271)
Single (mean) -0.087 -0.365 0.201 -0.153 0.414
(0.268) (0.517) (0.279) (0.298) (0.644)
Single (SD) 0.024 0.124 0.022 0.009 0.111
(0.157) (0.241) (0.144) (0.153) (0.333)
Gender (mean) 0.023 -0.166 0.114 -0.047 1.53
(0.191) (0.173) (0.211) (0.217) (0.366)
Gender (SD) 0.208 0.133 0.025 0.075 0.027
(0.087) (0.126) (0.103) (0.095) (0.207)
Lincome (mean) -0.260** 0.048 -0.049 -0.018 0.484*
(0.101) (0.154) (0.112) (0.111) (0.278)
Lincome (SD) 0.001 0.097*** 0.007 0.010 0.016
(0.009) (0.015) (0.010) (0.009) (0.021)
Age (mean) -0.001 -0.008 -0.004 -0.008* 0.019*
(0.004) (0.006) (0.004) (0.004) (0.117)
Age (SD) 0.002* 0.008*** 0.001 0.001 0.003
(0.001) (0.002) (0.001) (0.001) (0.003)
Nberind (mean) 0.154** -0.206** 0.049 -0.050 0.202
(0.071) (0.105) (0.075) (0.084) (0.342)
Nberind (SD) 0.020 0.045 0.013 0.003 0.041
(0.038) (0.046) (0.032) (0.033) (0.215)
Constant 11.425%** 2.305%** 8.277*** 6.634%** 22.222%**
(1.050) (1.862) (2.795) (2.260) (2.775)
Observations 324035 324035 324035 324035 324035
Log likelihood -7250.26*** -5373.46%** -5887.80** -7666.15** -8090.19**
Robust standard errors in
parentheses

%% n<0.01, ** p<0.05, * p<0.1

Page 211 sur 243



6.6.2. Average willingness to pay

The table 22 below shows the calculated WTP foibattes of cheeses. We approximate the
WTP of each Auvergne PDO cheese by summing the BfERtributes by cheese. We make
this summation because we start from the factttieaprice of a product depends on the price
of each attribute that makesRbsen (1974)Thus, the total price is equal to the sum of the
price of all attributes. By deduction, we also assuhat the WTP (which is a price premium)
of a product depends on the WTP of each attribtithis product, so the total WTP will be
equal to the sum of the WTP of the attributes. Wuofwately we do not have all attributes that
composes a price of each product; neverthelessseeatiributes drawn from our database.
We find that the mean WTP of “Cantal”, “St Nect&jiréBleu Auvergne”, Fourme Ambert”,
“Salers” are +2.681 €/kg; -0.013 €/kg; +3.207 €/k@,233 €/kg; -4.619 €/kg respectively
with respect to the initial price of theses produdthe command written bylole (2007)
allows to have both a distributed WTP over an wdkand an average WTP. We chose to

present the average WTP a®8ionnet and Simioni (2001)

Table 22: Estimated average Willingness to payterattributes of product

Variables or attributes Cantal in St Nectaire in | Bleu Auvergne in | Fourme Ambertin | Salersin
€/kg €/kg €/kg €/kg €/kg
MDD -0.268* 0.993* 0.840* 0.638* -1.127*
Mat_Grasse -0.175* 0.143* 1.029* 1.130* -0.580*
sale_promo 2.341* -1.971* 0.696* 0.879* -3.826*
Auvergne 0.783* 0.822* 0.642* 0.586* 0.914*
Total +2.681€/kg | -0.013€/kg +3.207 €/kg +3.233 €/kg -4.619 €/kg

Note: In bold starry the significants WTP

Table 23 below allows us to better understandetiesults found in the table 22 above. This
table 23 shows that the “St Nectaire” and the “Rdlare the two cheeses with expensive
price at the factory level and consumer’s leveleOie period 2008-2010, the average price
of “Salers” was 10.1 €/kg at the factory level, lghihe average price at consumers was
17.423 €/kg. The average WTP of consumers is -4&k§, which shows that consumers

want to pay the “Salers” at an average price ofilaol2.804 €/kg.
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Table 23: comparaison

Average d
Variab| Average” | pRICE at Average Expeth)(IeQICE
ariables price atthe | consumers | WTP in €/kg averggg/k
factory level | |evelin €/kg nE
in €/kg

CANTAL 6.7 9.627 +2.681 12.308
SAINT NECTAIRE 8.2 12.235 0.013 12.222
BLEU AUVERGNE 5.8 9009 +3.207 12.216
FOURME AMBERT 57 9435 +3.233 12.668
SALERS 10.1 17.423 -4.619 12.804

For the “St Nectaire”, table 23 above shows the¢r dhe period 2008-2010 the average price
at factory level was 8.2 €/kg, while the averageepat consumers level was 12.235 €/kg. The
average WTP of consumers is -0.013 €/kg, which shibvat consumers want to pay the “St

Nectaire” at an average price about 12.222 €/kg.

For the “Cantal’ cheese, the average price at fadevel was 6.7 €/kg, while the average
price at consumers level was 9.627 €/kg. The aecldP of consumers is +2.681 €/kg,
which shows that consumers want to pay the “Carabln average price of around 12.308
€/kg.

Finally, for the two blue cheeses “Bleu AuvergnaddFourme Ambert” the average price at
factory level was 5.8 €/kg and 5.7 €/kg respecyivelhile the average price at consumers
level was 9.009 €/kg and 9.435 €/kg respectivehe @verage WTP of consumers is +3.207
€/kg for “Bleu Auvergne” and +3.233 €/kg for “FouemAmbert”, which shows that
consumers want to pay the “Bleu Auvergne” and “lRoeirAmbert” at an average price of
around 12.216 €/kg and 12.668 €/kg respectively.

The results of this table 23 suggest that theranisexpected price by consumers of PDO

cheeses from Auvergne, which is about 12 €/kg.

52 Data come from France Agrimer
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6.6.3. Nested logit estimation

We add in our sample of Auvergne PDO cheeses ddtarof other PDO cheeses from other
regions of France namely “Comte”, “Roquefort”, “Rethon” and non-PDO cheeses like
“Camembert”, “Coulommiers” and “Other Blue Chees@™his allows us to compare

Auvergne PDO cheeses with other PDO cheeses cothpareon-PDO cheeses. The adding
of these data makes that the number of observatiameases of 1,743,896 observations.
Non-PDO cheeses are our base of comparison (ohbenk); therefore we fix the variable

“non-PDO cheeses” which becomes our alternativeoshparison. Table 24 below shows

results.

As in the mixed logit estimation above, we foundttbharacteristics of product influences
more decisions of consumers compared to indivudh@atacteristics. Column 1 shows results
of Auvergne PDO cheeses and column 2 shows resutither PDO cheeses, the reference

being no-PDO cheeses.

PDO Auvergne cheeses

* For Auvergne PDO cheeses, we find that on avetagesdle of Auvergne cheeses in
Large and medium distributions channel such aséhyarket’s, “supermarkets” and
“hard discount” decrease the likelihood of choosihgse cheeses compared to non-
PDO cheeses. So, PDO cheeses from Auvergne aeg baliied in other traditionnels

shops, compared to non-PDO cheeses.

* The “promotion or advertising” (sale_promo) on Atyee PDO cheeses decreases
their likelihood of choice compared to non-PDO de==This suggests that these
cheeses should review their marketing strategyetteb compete non-PDO cheeses.
Because the PDOlabel as the only signal of qualityot enough, it is also necessary
to make itself known by making targeted advertisikgnowing that among the
Auvergne PDO cheeses, only the PDO ‘Cantal’ hadlyraavested in various

advertising.
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We also find that the sale of Auvergne PDO cheesethe Auvergne “region”
(Auvergne) increases their likelihood of choice pamed to non-PDO cheeses and

other PDO cheeses from other regions.

Finally, we find that the increase of “fat conteriMat_Grasse) in Auvergne PDO
cheeses will increase on average their probahbatitypeing purchased compared to

non-PDO cheeses.

PDO cheeses from other regions

For PDO cheeses from other regions, we find that,'store brand” (MDD) increases
the likelihood of choice of these cheeses comparemn-PDO cheeseBherefore, on
average, PDO cheeses from other regions are lseiidtwith store brands compared

to non-PDO cheeses and Auvergne PDO cheeses.

The sale of PDO cheeses from other regions in langemedium distribution channel
such as “hypermarkets”, “supermarkets” and “hastaunt” increase the likelihood
of choosing these cheeses compared to non-PDOeshets, PDO cheeses from other

regions are better valued in large distributionpsh@ompared to non-PDO cheeses.

As the Auvergne PDO cheeses, PDO cheeses from mgems should review and
invest more in the marketing strategy (sale_promojrder to better compete with
non-PDO cheeses. Because their current “promotaetreases the probability of
purchase. This shows that globally, the geographigication alone as a sign of

quality alone is not enough, it is necessary totahdcadvertising signal.
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Table 24:Nested model estimation

NL NL
Prob(PDO Auvergne
VARIABLES Cheeses) Prob(Other PDO cheeses)
[1] [2]
Product Variables
Price (fixed) -2.020*** -2.020***
(0.057) (0.057)
Supermarket -6.632%*** 4.548%**
(1.325) (1.544)
Hypermarket -7.506*** 4.832%**
(1.320) (1.548)
Creamer 4.146*** 4.595%**
(1.367) (1.621)
Hard_discount -8.218%** 2.660*
(1.345) (1.584)
MDD -1.310*** 0.727%**
(0.284) (0.184)
Sale_promo -4.022%** -0.207***
(0.327) (0.197)
Mat_Grasse 0.204%** -0.022
(0.015) (0.010)
Auvergne 3.322%** 0.651
(0.533) (0.623)
Households Variables
CDI -0.378 0.543%**
(0.290) (0.210)
CDD 0.473 -0.589*
(0.467) (0.349)
Couple 0.175 -0.383
(0.389) (0.282)
Single 0.140 0.028
(0.563) (0.453)
Gender 0.302 0.928%**
(0.452) (0.387)
lincome -0.376** 0.277
(0.194) (0.179)
age -0.003 -0.031***
(0.010) (0.008)
Nberind -0.288** -0.122
(0.145) (0.107)
Observations 1,743,896
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Log likelihood -3851.50***

Likelihood Ratio Statistic 1458.02***
Number of cases 158,536
Number of Alternatives 11
Wald test 1344 .51***
TPDO_Auvergne (dissimilarity parameters) 2.475
t0ther_PDO (dissimilarity parameters) 2.410
tnon_PDO (dissimilarity parameters) 1.320
Utility (PDO Auvergne) 0.404
Utility (Other PDO) 0.414
Utility (non-PDO) 0.757

Robust standard errors in parentheses
*x% ne0,01, ** p<0.05, * p<0.1

We measure the utility of consumers as being tkierge of dissimilarity parametefiseiss,
2000) Thus, the utility of consumers for Auvergne PDi@eses is 0.404, while the utility of
consumers for PDO cheeses from other regions 40 #hally the utility of consumers for
non-PDO cheeses is 0.757. These utilities show tlmetsumers prefer in first choice non-
PDO cheeses, then PDO cheeses from other regiatginally Auvergne PDO cheeses. So,
we havely,onppo > Ustherppo > Uauvergneppo- This can probably be explained by the fact
that non-PDO cheeses are more numerous and soradésgeexpensive on the market than
PDO cheeses in general.
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6.7. Conclusion

This chapter aimed to estimate preferences of ehaiwd willingness to pay of French
consumers for Auvergne PDO cheeses. To do thisjsed a mixed logit based on random
utility model (RUM). We found that attributes ofethproduct influence more purchases of
products compared to individual characteristicccafisumers. Moreover, among Auvergne
PDO cheeses, the consumer’s willingness to pap sverage -0.013€/kg and -4.619 €/kg for
PDO “St Nectaire” and PDO “Salers” respectivelythmiespect of their initial price. While,
they willing to pay on average +3.207 €/kg, +3.Z38y and +2.681 €/kg for the PDO “Bleu
Auvergne”, the PDO “Fourme Ambert” and the PDO “@dihrespectively, with respect to
their initial price. In addition, it seems that thés a unique price expected for Auvergne PDO
cheeses which is around 12 €/kg. Because, theadasye margin between the factory price
and the final consumer price, this margin is gedhereaptured by large and medium
distributions channel. This may lead to substitutiof these products by other similar
products relatively less expensive. So it will beeresting that producers of cheeses and the
large and medium distribution agree on an equilibriprice that maximizes the quantities,

which will allow the whole sector to win.

Then we choose to add in our sample others PDOsekeffom other regions namely
“Comte”, “Roquefort”, “Reblochon” and non-PDO chesdike “Camembert”, “Coulommier”
and “Other Blue cheese” in order to compare AuverDO cheeses with others PDO
cheeses with respect to non-PDO cheeses. We fénatdAtivergne PDO cheeses are better
sold in their region of origin than non-PDO cheesesl others PDO cheeses from other
regions. We also found that non-PDO cheeses hawetar promotion than PDO products
generally, perhaps because there are more finameahs in the non-PDO sectors which are
generally industrial. So it would be important DO products to invest in the advertising
signal because the PDO signal alone is not endbghe is the competition from other non-
PDO products that signal the quality through adsieig and thus incites consumers to buy.

The innovation is also a way of distinguishing eetor some of these PDO cheeses.
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Appendix A: definition of variables

Variables Defintion unit
Choice (nested regression) Dummy variable of choice

Choice (mixed regression) Dummy variable which sakef the purchaser choose one of Auvergne PD@sehbetween Auvergne PDO cheeses

Price The price of cheese

CDI Dummy which takes 1 if the purchaser has peamanontract and 0 otherwise in euro/kg
CDD Dummy which takes 1 if the purchaser has fit@ur contract and O otherwise

Without activity Dummy which takes 1 if the purckafas not job and 0 otherwise

Primary_Educ Dummy which takes 1 if the purchaser & primary level and O otherwise

Secondary_Educ Dummy which takes 1 if the purchlaasra secondary level and 0 otherwise

Superior_Educ Dummy which takes 1 if the purchaseara university level and 0 otherwise

NoEducation Dummy which takes 1 if the purchasisrisot educated and O otherwise

Single Dummy which takes 1 if the household is tituted of 1 individual and O otherwise

Couple Dummy which takes 1 if the household is @pd® of 2 individuals and O otherwise

Big_family Dummy which takes 1 if the household n@ny individuals and 0 otherwise

age the Age of individual which purchase

income the income of household which purchase in Euros
gender Dummy which takes 1 if the purchaser’svismeen and O otherwise

nberind the number of individual in a household

Auvergne Dummy which takes 1 if the product is salthe Auvergne region and 0 otherwise

MDD Dummy which takes 1 if the product is sale withrand of distribution and 0 otherwise

Supermarket Dummy which takes 1 if the productlse & a supermarket and 0 otherwise

Hypermarket Dummy which takes 1 if the productakesn a hypermarket and O otherwise

Creamer Dummy which takes 1 if the product is sake creamer and 0 otherwise

Hard_Discount Dummy which takes 1 if the produdtdte in an hard discount and 0 otherwise

OtherMarket Dummy which takes 1 if the productdkesn other sales circuit or other distributiormehel

Mat_Grasse The percentage of fat content of theymto in %
sale_promo adverting Dummy which takes 1 if thedpat is sale with a promotion and 0 otherwise
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Appendix B: Purchase center of Auvergne PDO cheeses on thed@#008-2010

Purchase Center Freq. Percent Cum.

Center 1 8,082 13.89 21.16
Center 2 8,334 14.32 35.48
Center 3 5,653 9.71 45.19
Center 4 9,645 16.57 61.76
Center 5 5 0.01 61.77
Center 6 1,154 1.98 63.75
Center 7 2,92 5.02 68.77
Center 8 4,199 7.21 75.99
Center 9 31 0.05 76.04
Center 10 2,816 4.84 80.88
Center 11 127 0.22 81.10
Center 12 1,639 2.82 83.91
Center 13 411 0.71 84.62
Center 14 5 0.01 84.63
Center 15 2,016 3.46 88.09
Center 16 3,401 5.84 93.93
Center 17 2,167 3.72 97.66
Center 18 92 0.16 97.82
Center 19 19 0.03 97.85
Center 20 549 0.94 98.79
Center 21 1 0.00 98.79
Center 22 702 1.21 100.00
Center 23 4,231 7.27 7.27
Total 58,199 100.00
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Appendix C: Correlation Matrix

price  CDI CDD  Primary Seconc Superic Snge  Couple . age incorre gender  nberind Auvergne MBIperme Hypenm CreanrerHard dist Mat_Gras sale
price 1.0000
c -0.0316 1.0000
cobD -0.0185 -0.2161 1.00C0
Without Activity 0.0404 -0.8597 -0.3120
Primary Educ = -0.0373 -0.1775 -0.0179 1.0000
Secondary Fduc  -0.0636 -0.0961 0.0136 -03765 1.0000
SQuperior Educ 00905 0.2359 0.0016 -0.2254 -0.7799 1.0000

Sinde 00551 -0.0167 -0.0567 -0.0168 -0.0612 0.0894001.00

Married 00120 -01671 00577 0.1251 0.0075 -0.104B78)40000

ace 01036 -0.5417 01318 01746 0.0969 -0.2260 (.183300. 1.0000

income 01128 0.1529 -0.0501 -0.1921 -0.1858 0.3312 250(BX686  -0.1609 1.0000

oender -0.0332 00814 00224 0.0x42 0.069% -0.1155/3aBM66 -0.0045 01171 1.0000

nberind 00786 01334 01031 -0.0681 0.0442 -0.00921706.2194 -0.4251 0.3082 0.3383 1.0000

Aunverge 00341 00073 -0.0101 0.023 -0.0017 -00002120-0.0068 -0.0111 -0.0424 0.0167 0.0171 1.0000

MDD -0.1866 00229 0.0011 0.0055 -0.0299 0.0263 0.00223. -0.0708 -0.0L24 -0.0138 0.0115 -0.1284 1.0000

Supermerket 00213 00121 0015 0.0029 0.0178 -0.008260-0.0135 0.0225 -0.0:49 0.0226 -0.0032 -0.0752 30.1MB00

Hypermarket 0.0734 00239 -0.0018 -0.0193 -0.0283 0.08@BE) 0.0202 -0.0526 0.0853 0.0135 0.0460 00321 O00BG8 10000

Qreamrer 02923 -0.0482 -0.0239 -0.0187 -0.0070 0.02280200.0015 01153 0.024 -0.0465 -0.0920 0.0335 -0.0ZE®9 -0.2661 1.0000

Hard discount  -0.3396 0.0220 0.0025 0.C343 0.0193 -00849 -0.0082 -0.0424 -0.0627 -0.0082 0.0181 -0.0812314 -0.3358 -0.3870 -0.1649 1.0000

Met_Grasse 00341 -0.0415 00084 0.0182 0.0201 -0.03EBM.0337 0.0743 0.0014 00175 -0.0081 0.147 -0AMEI8 0.0153 00704 -0.05L3 1.0000
sale_prono 01771 00477 00029 -0.0125 0.0076 0.008204-60.0109 -0.0755 -0.0201 -0.0022 0.0254 -0.0841000.8®682 0.0189 -01012 -0.0259 -0.14<0.000C
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Appendix D: Acts of purchase of Auvergne PDO cheeses onghieg2008-2010

French department of Acts of purchase of
purchase Auvergne PDO
cheeses
PUY DE DOME 3706
LOIRE 2109
VILLE DE PARIS 2021
HERAULT 1722
BOUCHES DU RHONE 1471
HAUTE GARONNE 1350
RHONE 1300
ESSONNE 1271
VAL DE MARNE 1259
CORREZE 1259
HAUT DE SEINE 1213
NORD 1206
SEINE SAINT DENIS 1118
SEINE ET MARNE 1157
ALLIER 910
CANTAL 654
HAUTE LOIRE 426
Others 34047
Total 58199
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ConclusionGénérale
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Les récents scandales alimentaires qu’a connustelencomme celui des ceufs contaminés
survenu en France en 2017 ont remis en lumiérgdimance des indications géographiques
comme label de qualité permettant de signaleigiioe et la démarche de production des
aliments que nous consommons. Ces indications gpbmjues (IG) ont initialement été
implantées dans les pays européens, la France létgmecurseur dans ce domaine. Ce
systeme de labellisation a plus tard été étenchivaaau mondial étant donné I'Accord sur les
aspects des Droits de Propriété Intellectuellesqui liés au Commerce (ADPIC). L’Accord a
été mis en place par I'Organisation Mondiale du @eme (OMC) en 1994Belletti,
Brazzini et al. 2014)Il prévoyait entre autres un ensemble formelatges communes avec
de multiples aspects liés a la qualité et a I'nggMais la répartition de I'excédent créée par la
mise en place des IG reste influencée par la dyqandu marché, mais aussi par les
différents acteurs du systéme. Chaque acteur fis@amtprix sans tenir compte des autres, ce
qui entraine un bénéfice lié au prix du produiafimégalement réparti entre les acteurs des
filieres. Conséquence, il arrive parfois que lessconmateurs trouvent ces produits couteux,
car le prix n’étant pas fixé par la rencontre ddfite et de la demande, mais plutét par le
pouvoir de marché de la grande distribution, cosahii ainsi les consommateurs vers des

produits génériques.

Cette thése de doctorat en économie appliquéenestantribution a la littérature relative a
'économie de linformation dont les solutions twemt leur origine dans I'économie
industrielle et par ailleurs un approfondissemem khnalyse des déterminants du
consentement a payer pour les produits sous imoisag€ographiques. L'objet d’étude est ici
les fromages AOP d’Auvergne. Pour ce faire, trdigctifs sont poursuivis. Le premier étant
de connaitre ce que les études empiriques noustdise I'évaluation de ce consentement a
payer. Le second étant d’évaluer les déterminamts dlispersion des prix des produits sous
IG. Enfin, le troisieme objectif quantifie le coméement a payer des consommateurs pour les
produits portant ce type de label d'origine et s®p un prix d’équilibre des produits

permettant une répartition de la valeur ajouté dafifére auvergnate.

Afin d’atteindre ces obijectifs, cing hypotheses étét posées.
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Hypothese 1 les fromages AOP d’Auvergne sont consommeés paesoles catégories de
consommateurs. Mais les attributs du produit infaemt plus les décisions d'achats par
rapport aux caractéristiques propres aux consonursttearpa and Del Giudice (2004Yan
der Lans, Van Ittersum et al. (2001)

Hypothese 2 :les producteurs des fromages AOP d’Auvergne ontditfigultés, car ils
s’adressent a un marché dont ils n'ont pas I'agigore (consommateurs trés hétérogenes).
Les produits étant traditionnels et patrimonidaBrnhamou, 2015)ils ne correspondent pas
aux attentes des consommateurs, et du coup soffitogtEs a un monde qui veut de

I'innovation.

Hypothese 3 certains producteurs n'utilisent pas 'AOP commetear d'information, par
contre d'autres utilisent seulement le signal AQ&porte, 200Q)Mais cela reste insuffisant,
car la réputation du produit et le CAP des consotaura dépendent du signal prix et d’autres

signaux comme I’AOP et la promotion.

Hypothése 4 les fromages AOP d’Auvergne n’arrivent pas a captéfisamment des parts
de marché ou le CAP des consommateurs, car ilsveat pas a multiplier et a combiner les
promotions de leur produit. Ce sont économiquenaast petits fromages n’ayant pas les
moyens de développés des actes promotionfielsard, 2014) (Menadier, 2012) On

pourrait penser qu'’il existe un certain pouvoimadarché.

Hypothese 5:Selon la structure du marché (plus ou moins oligisfigue, plus ou moins

concurrentiel), le surplus capté par les produstegra plus ou moins important, du fait du
pouvoir de marché dont dispose la distributionx(jai niveau de la distribution étant parfois
le double du prix au sorti d’'usine). La concurrenggrésentant ainsi un outil de limitation de

la dispersion des prigGerardi and Shapiro, 20Q9)

Ainsi, dans leChapitre 1 nous présentons I'objet de I'étude a savoir le mades fromages
AOP d’Auvergne. Ce marché s’insere de facon globatelui des marchés agricoles laitiers.
Ce chapitre nous apprend que les produits laiteemst généralement des produits de
consommations locales car ils sont périssablesargniexportation difficile dans certains
cas. Il en ressort également qu’il n’existe pax dearché des fromages AOP d’Auvergne » a

proprement parler, car chaque fromage passe pacidests différents et est fabriqué par
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différents acteurs pratiquant chacun son prix. iEnfie chapitre nous informe que les
fromages sous indications géographiques sont eremmeyplus colteux que les fromages
non-IG et cela est lié au cahier de charge desdii des produits sous IG.

Dans leChapitre 2 nous présentons une littérature théorique suprelsiémes d’asymétries
d’'information (qui découlent de I'économie de lanfation) existant sur des marchés
imparfaits. |l ressort de cette littérature que spurs études tirant leur origine dans
'économie industrielle ont suggéré des pistes péant de résoudre ces problémes
d’asymétries d’'information comme la réputationcéatification, les garanties et la publicité
(Dewally and Ederington 2006)Cependant, les problemes d’asymétries d’inforomati
demeurent, raison pour laquelle les indicationsgggghiques ont été implémentés afin
d’'informer les consommateurs sur 'origine de prevece et la démarche de production des
aliments gu’ils consomment, d’ou la nécessité diégatgon de I'efficacité économique de ces
indications géographiques. Ce chapitre fixe etndédi le cadre théorique sur lequel nous nous
inspirons pour répondre aux questions posées ddtesthése.

Dans leChapitre 3, nous effectuons une méta-analyse portant sumpieduits laitiers.

L'objectif étant de connaitre ce que les étudegambrsur le consentement a payer de ces
produits nous disent en termes de résultats empsigll en ressort qu’en moyenne dans les
études l'effet label est important dans I'espris da®mnsommateurs. Il en ressort également
gu’en moyenne les méthodes d’évaluation du CAP tenétudes influencent grandement les
résultats. Enfin, les consommateurs ont en moyenneonsentement a payer faible pour les
fromages par rapport aux autres produits laiti€es.qui laisse a se demander ce gqu'il en est
du CAP des fromages sous IG. Ce chapitre nousaaa®ir une idée sur les grands résultats
existants dans la littérature sur I'évaluation ddPCdes consommateurs pour les produits

laitiers.

Le Chapitre 4 présente la base de données Kantar WorldPanehaue utilisons dans le

cadre de cette thése. Cette base de données regesiactes d’achats d’environ 20 000
meénages francais depuis 1998. Nous travaillondaspeériode 2008-2010 qui représente la
période de réforme des filieres fromageres AOP d&kgne. Il ressort de I'analyse de la base

de données que les fromages sont plus colteux ldargion d’Auvergne. De plus, nous
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trouvons qu'il existe une certaine dispersion des gees fromages AOP d’Auvergne et cela
d’'une région francaise a une autre. Ce chapitres @ide a révéler et a comprendre certains
faits stylisés existants.

Le Chapitre 5 analyse les déterminants et la dispersion des gesx fromages AOP
d’Auvergne. En nous basant sur les articlesHdevey (1976)et Cardebat, Gergaud et al.
(2015) nous trouvons que les déterminants du prix demdges sont majoritairement : les
circuits de distributions, la région d’achat, lassa d’achat, la présence d’'une marque de
distribution, la méthode de conditionnement, leetyge présentation et le label IG. Les
indications géographiqgues comme l'appellation gioe protégée (AOP) et lindication
géographique protégée (IGP) ont un impact poditffignificatif sur le prix des fromages en
moyenne de +2.329 €/kg par rapport aux fromages BEanEnsuite, nous trouvons que les
agrégats expliquant la dispersion des prix des dgea AOP d’Auvergne sont: les
promotions, l'inflation, la période d’hiver et lagsence d’'une marque de distribution apposée
sur ces fromages. Enfin, les agrégats permettamtliomtation de cette dispersion des prix
observés sur les fromages AOP d’Auvergne sontughzentation des parts de marcheés, la
concurrence, le nombre de présentation par fromagechats dans les grandes et moyennes
distributions (Hypermarché, Supermarché, Hard-Distp Ces différents constats vont dans
le méme sens que les hypothdddstH5 de notre thése.

Le Chapitre 6 a pour ambition d’évaluer le consentement a pags 5 fromages AOP
d’Auvergne. En s’inspirant des études tels queesalleBonnet et Simioni (20019u encore
Berges-Sennou, Hassan, Monier & al. (200RHous trouvons qgu’'en moyenne les
caractéristiques des consommateurs n’influencens fpeur décision de choix de
consommation, mais plutot les attributs des praeduMous trouvons également que les
consommateurs sont attirés par des caractéristigtr@sseques du produit, mais également
par celles liées a la distribution et ainsi sor@tpra consommer des produits qui proposent
plus d’'innovations. Nous trouvons ensuite que Esommateurs sont préts a payer environ
+2.681 €/kg pour 'AOP Cantal par rapport au prix blase, -0.013 €/kg pour 'AOP St
Nectaire par rapport au prix de base, +3.207 €tkg PAOP Bleu d’Auvergne par rapport au
prix de base, +3.233 €/kg pour 'AOP Fourme d’Antlggar rapport au prix de base environ

et enfin -4.619 €/kg pour I'AOP Salers par rapprtprix de base. Enfin, nous trouvons que
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les fromages non-AOP sont mieux valorisés en terdeestratégies promotionnelles, par
rapport aux fromages AOP en générale. Ce résuitattei ces derniers a investir dans les
promotions, car 'AOP comme seul signal de quatité suffit plus aujourd’hui, il faut
egalement se faire connaitre et cela passe pardewtions diverses et variées. Les résultats
de ce chapitre, vont dans le méme sens que lesHegesH1, H2 et H3 émises dans cette

thése de doctorat.

L’originalité de notre démarche vient du fait quiglis d’'utiliser des méthodes d’évaluation
economique du consentement a payer jamais utiles®s de cas des 5 fromages AOP
d’Auvergne. Nous analysons la dispersion des péigion par région pour des produits
alimentaires sous indications géographiques, ceeguiune premiere. Enfin notre analyse
montre que le signal IG vient de I'amont (au nivedas producteurs), il a pour objectif
d’'informer les consommateurs de la qualité des ytedmais n’incite pas pour autant a
passer directement a I'acte d’achat. Car le consateun se trouve en aval de la filiere et est
plus sensible aux diverses actes promotionnel&st dans ce dernier signal d’'information
gue les produits non-IG investissent par contre dé signaler leur qualité. Il apparait donc
nécessaire aujourd’hui que les produits sous itiditsigéographiques investissent également
dans la promotion de ce signal de qualité afinfdiimer les consommateurs sur l'origine, la

démarche de production et ainsi favoriser ces degri passer a I'acte d’achat.

Implications de politique économique

Cette thése propose plusieurs implications. Premmént nous montrons que les politiques
economiques de labellisation et de valorisationalesents liés a leur origine géographique
et a leur méthode de production sont a I'ordreadu. jIl est important pour les professionnels
du secteur des produits sous indications géographi@n général et pour ceux des AOP
d’Auvergne en particulier d’améliorer la stratégi®motionnelle de leur produit de terroir,

afin de faire face aux fromages sans label et samdges provenant d’autres pays. Améliorer
la stratégie de promotion serait un atout en terdiesage et de signal de qualité pour ces

indications géographiques.
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Deuxiemement, les politiques industrielles de défdiation sont un atout important,

permettant aux produits sous IG de mieux se diséng.es professionnels des produits sous
indications géographiques doivent introduire dendvation dans leur méthode de production
afin de s’adapter aux demandes des consommaterrexemple pour le cas des fromages a
"pates persillées”, 'augmentation de la matier@sge rendra ces produits moins ‘typés’ et
plus ‘onctueux’ les aidant ainsi a concurrencerftemages sans label de méme gamme tel
gue le « St Agur » par exemple. Cela permettraticBatune clientéle plus jeune et ainsi

s’adapter aux besoins actuels des consommatetesnees de godt du produit.

Troisiemement, il ressort de l'analyse du consestdgna payer qu'il existe une certaine
convergence des prix des fromages AOP d’Auvergteuade 12 €/kg. Ce qui suggere qu'il
existe un prix moyen souhaité par les consommatdeirses fromages qui est d’environ 12
€/kg. En effet, 'implémentation des indicationsogéaphiques par les décideurs politiques a
pour objectif de rendre cet outil efficace en tesnde signal d’information crédible. Mais le
grand ecart existant entre le prix des produitssadi d'usine et le prix au niveau du
consommateur final a tendance a rendre le labdlidgaee. D’ou I'utilité d’avoir un prix
proche des attentes des consommateurs, permettamxdmiser non plus au niveau des prix,
mais plutét au niveau des quantités. Pour ce fdifaut aussi un ajustement des politiques
sectorielles afin de contréler les dérapages dgrdade distribution. Cela nécessite une
implication des pouvoirs publics, car la main iblis prénée par Adam Smith ne fonctionne
pas équitablement dans ce cas de figure. Nousatonstque dans ces marchés de produit de
gualité d'origine, le prix d’équilibre n'est pasujours fixé par la rencontre de l'offre et la
demande.

Limites

La base de données Kantar WorldPanel que nousamdliest représentative des ménages sur
'ensemble du territoire francgais. Mais, elle n'gsts réalisée dans I'optique de recueillir les
données sur les fromages francais en général dtateages sous indications géographiques
en particulier. Ce qui peut conduire a I'absenceceeaines variables utiles relatives aux
attributs des produits permettant d’avoir des téssiplus affinés sur le consentement a payer

des consommateurs, mais également sur les détensirge la dispersion des prix.
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Néanmoins, cette base de données reste meillelumeqenquéte terrain basée sur les
préférences déclarées des consommateurs (ou orrgregntrer un probleme de ‘biais de
réponse’), car elle repose sur des actes d'ackigitement effectués et sur les données

scannées de ces actes d'achats.

Prolongement possibles

Il'y a deux grandes pistes que nous n‘avons pdsrdgs dans cette these.

Premierement linfluence des interactions sociatlens les décisions de choix des
consommateurs pour les produits sous IG. En effelée que les préférences d'un
consommateur dépendent des choix d'un autre conat@umest connue depuigsibenstein
(1950) qui explore le désir de certains consommate@étseddans le «style», a la « mode » ou
d'avoir « I'exclusivité »Manski (1993)soutient que ces effets, d'aprés le contexte, grguv
s'appeler «normes sociales», «influence des paistets du voisinage», «effets de la
conformité», «effets d'imitation», «effets de cgda », « interactions sociales », ou
« préférences interdépendantes ». La littératurdes interactions sociales dans la prise de
décision des individus est de plus en plus dévéepprock et Durlauf (2001t Manski
(2000) ont étudié un ensemble de contextes dans lestpgelsiteractions sociales ont été
avancees pour expliquer les résultats individuetgabaux. Les modeles d'interaction sociale
peuvent également étre compris comme les conséggieles individus sur leur emplacement
dans l'espace socialkerlof (1997) Sachant donc que les choix d'un individu peuvent
influencer les décisions d'autres individus, cagaiétudes empiriques ont exploré les aspects
de cette dépendance dans l'espace, telsCgueey & Topa (2002)et Topa (2001)qui
analysent les interactions sociales en matiere pl@mBayer, Hjalmarsson & al. (2007)
Glaeser, Sacerdote & al. (1998} Sirakaya (2006)qui estiment le rbéle des interactions

sociales dans le comportement criminel des inds/idu

Malgré tous ces développements, la littératurd'isdiuence des interactions sociales dans la
consommation de produits sous indications géogoasisi reste encore limitée. L'influence de

I'effet label dans la traduction du signal d'infaation provenant d’un tiers en actes d’achats
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reste encore peu développée. Des futurs travaustgrauenter de combler ce vide, car nos

analyses font ressortir certaines différences naargs entre régions.

Un deuxiéme prolongement pourra étre fait sur Egspen développement (PED). En effet,
I'agriculture est un secteur important dans la migales PED. Les IG apparaissent comme
une opportunité permettant le développement desefd agricoles et agro-alimentaires dans
ces pays. De plus en plus de PED enregistrentpiedtuit de terroir auprés de I'UE afin de
mieux valoriser et favoriser I'exportation de cesrrders. Ce type d'étude peut ainsi
s’appliquer aux produits originaire de ces pays gt enregistrés dans 'UE, comme par
exemple, le « café de Colombie » enregistré en Zp@Emiére IG hors UE) ; le « poivre de
Penja » et le « miel d’'Oku » au Cameroun ; ou ent®k café Ziama » en Guinée, tous trois
étant les premieres IG d’Afrique Subsahariennegstrées en 2013 aupres de I'UE. Il serait
intéressant d’évaluer le consentement a payer de noeivelles IG afin de connaitre

'appréciation des consommateurs pour ces produits.
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