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Are Geographical Indications a Worthy Quality Label? A Framework with Endogenous
Quiality Choice

Marion Desquilbet and Sylvette Monier-DilHan

Abstract

We analyze the effects of Geographical Indicatf@i) labeling on quality choices and
welfare with two vertically differentiated goodshe labelable, the other not. We consider two
attributes of these goods: gustatory quality anoggephical origin. We investigate two extreme
cases of the Protected Designation of Origin (PD&kel: a denomination standard, which
guarantees only the origin of the product, withany requirement on production specifications;
and a minimum quality requirement, which guarantbeth the origin and the quality of the
product. We find that the PDO good is not necelss#éne high-quality good. When it is, the
introduction of the denomination standard causesqitality to decrease. Binding production

specifications that maintain the quality level loé tabeled good adversely affect the PDO firm.

Key words geographical indication, quality label, endogesnquality choice, product
differentiation.

JEL : D21, L15, L13, Q13

Introduction

Third-party standards inform consumers on some ityuaimensions of goods, when such
information is either costly or inaccessible to @mers due to asymmetric information. Many
such standards, both public and private, existdod products, and cover different types of quality
attributes. For example, organic products must ¢gpmih production practices defined by public
standards. Fair-Trade Labeling Organizations l@tiéonal sets international standards for fair

trade covering both trade and production conditidiiee Sustainable Agricultural Network (best

1 TSE (GREMAQ, INRA), Manufacture des Tabacs, 21eatlé Brienne, 31015 Toulouse cedex 6, France. P(@dge
33561 12 85 80. Fax: (00) 335 61 22 55 63. stdumonier@toulouse.inra.fr



known through the certification trademark Rainforaiance) defines social and environmental
standards. Mandatory labeling of genetically mediforganisms (GMOSs) in the European Union
ensures consumers that any unlabeled product osri&ss than 0.9% of GMOs per ingredient.

Our focus in this paper is on a food quality staddéhe European Protected Designation of
Origin (PDO), which differs from all the aforemestied standards in that it is designed to signal a
more immaterial dimension of quality, namely “terte meaning some tradition, authenticity and
typicity derived from a combination of natural caiwhs (soil, climate...) and accumulated know-
how in a given place of origin. As defined by EUdRktion 510/2006, the PDO standard
designates a product originating from a specifgiare, and the quality or characteristics of which
are essentially or exclusively due to a particuggographical environment with its inherent
natural and human factors, and the production, pssing and preparation of which take place in
the defined geographical aréaHow this standard should be met in practiceasdescribed in the
EU regulation. Details on its implementation ardirdel in product specifications, which are
different for each of the European PDOs (there amgently over 500). In practice, this legal
framework allows for a lot of flexibility on prodtion and processing rules. A recurring element of
the general debate about geographical indicati@is) (is whether, in short, they are a relevant
guality signal or an abusive rent for producere (setably Josling, 2006).

The preamble to the EU Regulation gives the palitiiew of Europe on this matter, stating
that PDO protection is beneficial both for conswsnand producers: For consumers, by giving
them information regarding the origin of productsl &y making available high-quality products
with guarantees as to the method of production @gin; for producers, by helping to secure
higher incomes in return for a genuine effort t@iove quality, and by retaining rural population
in less-favored or remote areas. In practice, thg the PDO system is applied does not appear to

guarantee a link between a geographical name agid duality (Lucatelli, 2000). Benefits for



consumers depend on the extent to which naturtdrfa@and accumulated know-how in the place
of origin actually do confer some specific qualiigributes on products; the extent to which the
reputation provided by GlIs help producers to imprdiieir quality; and the extent to which
consumers intrinsically value the fact that productook place in a given area with given methods
of production, independent of the quality attainéd.the worst-case scenario, where no pre-
established link exists between quality and tenyittnd where producers granted with a GI do not
undertake genuine efforts to improve quality, consts may be misled by the label, which could
wrongly suggest to them that localization confgrecgal qualities on the product, while it actually
just helps producers in the agro-food chain towaptindue rents.

In the theoretical economic literature, Gls areallgumodeled as a signal of high quality in a
vertical differentiation context. In some papehg high quality of the Gl good is exogenous and its
existence precedes that of the label. The Gl @atibn aims at informing consumers on this
quality level, which they cannot assess in the mtsef this label (Marette, Crespi and Schiavina,
1999; Marette and Crespi, 2003; Zago and Pick, RO8lgernatively, some authors assume that Gl
producers have the ability to produce an exogegdugh level of quality only if they invest the
fixed costs of quality improvement. Given imperfadiormation, the Gl standard gives them the
incentive to invest in quality (Lence et al., 200/rel, 2009). In other papers, Gl producers face a
competitive market of low-quality products and t&gacally choose the high quality level of the Gl
product (Moschini, Menapace and Pick, 2008; Bouakheahemache and Chaaban, 2010; Mérel
and Sexton, 2012). Finally, Menapace and Moscl#6il?) use a dynamic model of reputation
with endogenous quality choice in competitive m&éske@roducers within a region with distinctive
“terroir” features may use Gl certification and/private trademarks in order to establish a
reputation of high quality. They compete with proéts using a standard technology, who may

only use private trademarks.



This literature addresses the welfare implicatioh§l| labeling in a context of asymmetric
information (for a survey, see Teuber, Anders aaddinier, 2011). Some studies investigate Gls
as a way of direct or indirect supply control. THey that allowing GI producers to collude may
improve general welfare by enabling these produderscover the fixed costs of quality
development and certification (Marette, Crespi &wthiavina, 1999; Marette and Crespi, 2003;
Zago and Pick, 2004; Lence et al., 2007; Mérel 20Bouamra-Mechemache and Chaaban (2010)
investigate whether producers with a quality adsget should collectively choose a Gl
certification (modeled as entailing variable céstifion costs) or a private common label (entailing
fixed certification costs). Moschini, Menapace &hdk (2008) differ in their approach, by showing
that Gl labeling is compatible with a competitiveoyision of quality with free entry. In this
competitive context, they also find that Gl labglimay improve welfare. Mérel and Sexton (2012)
investigate a situation in which Gl producers apée @o collude on quality choice, but not on
guantities. They find that Gl producers may endsupplying a higher level of quality than the
welfare-maximizing one. Menapace and Moschini (304w that Gl certification, acting as a
tool for collective reputation, improves welfarengeared with a situation where only private
trademarks would be available for firms.

In this paper, we aim to provide additional insglan the assumption, on which all the
aforementioned models are based, namely that tiseee positive link between GIs and high
quality. In order to do so, we step back from tbphisticated level on which some issues, such as
direct versus indirect supply control or dynamiputtion, have been addressed in this literature.
However, rather than assuming a direct positivke tiatween “terroir” and high quality, we bring
additional complexity in the link between territognd quality, both in terms of consumer
preferences and firm technology.

With this in mind, our paper borrows some insighitsn that of Crampes and Hollander



(1995a) on denomination or appellation standarteirTpaper builds on a stylized fact about the
harmonization of the standard for gold in the EWjck has led France to reduce the number of
karats that a metal has to contain in order todded “gold”. The authors examine how relaxing
this standard affects producers and consumers. itoglel the appellation standard as certifying
that quality is at least equal to a given threshdliey adopt a vertical differentiation framework
where consumers value the intrinsic quality leviehe good they consume, as well as the presence
of a label on this good, and where a firm that ddspted the standard competes with a low-quality
firm that has not. The authors show that relaximg denomination standard benefits high-quality
producers. As in their model, we adopt here sonseraptions on how consumers derive utility
from both the existence of the PDO label signalivitere the product originates from, and the
actual taste of the product. Our paper also relaté¢lse analysis of Chambolle and Giraud-Héraud
(2005), who model quality choices by two firms, afevhich can adopt a label of origin, while the
other cannot. Their analysis differs from ourshattthey assume that the labeled firm must commit
itself to quantity restrictions in order to bendiibm the label (we do not model any capacity
constraint linked with PDO labeling). More geneyallour article builds on the industrial
organization literature on endogenous quality ahdiootably Cremer and Thisse, 1994; Motta,
1993; Lambertini, 1996).

In our model, drawing from this literature, we deriendogenous quality choice both by a
firm that may pretend to PDO labeling and by onecWwhcannot put forward the necessary
traditional know-how to benefit from PDO labelinge compare equilibria with no label and with
a PDO label, distinguishing between two extremesgasither the PDO label only guarantees the
origin of the product; or it guarantees both thigiorand the final quality of the product. We also
analyze an extension of this duopoly model in whpobducer organizations choose the quality for

each good and in which a competitive equilibriumthwatomistic producers arises once qualities



are chosen.

Do PDO product specifications reflect terroir attributes? The examples of the comté and
cantal French cheeses

EU Regulation 510/2006 stipulates that each PDOt csply with a product specification
that should include details which bear out the lbgtween the quality or characteristics of the
product and the particular geographical environnitesriginates from, with its inherent natural and
human factors. In practice, PDOs are very hetereges with respect to the content and the degree
of precision of their product specifications. A sea for this heterogeneity is that each product
specification reflects a local balance of power,tlas decision process for PDO creation or
evolution devotes a central place to professiomghmizations (Ansaloni and Fouilleux, 2008).
Below we illustrate this heterogeneity of produgedfications, through time and between
products, with the example of two French AOC cheesemté and cantaiComté dominates AOC
cheese sales in France by far, with 25% of volusawd on that market in 2010. Cantal is the
fourth French AOC cheese with almost 8% in 2010A@MNCNAOL, 2011)? Both cheeses are
regional products with very ancient origins (conftém the East of France, and cantal, from the
center of France). Both were recognized as AOC dayrts in the 1950s after their local craft
unions respectively initiated lawsuits against gracselling cheeses, which originated from outside
the traditional production area, as “comté” andhted.

The 1952 court decision for comté, which put fovavidence of the long tradition of comté
production in the region, delimitated the area wtharized production and specified that AOC
comté cheese should be produced in accordancelod#h, loyal and consistent customs; and
notably also come from local cow breeds, fed adogrtb customs codified in the statutes of the

local cheese dairies. The initial decree of the @oAOC, published in 1958, imposed only the



area of authorized production and the conditiort thahould be produced “in accordance with
local, loyal and consistent customs”. Graduallyheot rules have been introduced on milk
production and processing, as summarized in theeAgig (Table Al).

The main current rules for milk production are titdigation to use local cow breeds; the
prohibition of the use of silage; a limitation amestock and milk production per hectare; and a
limitation on feed concentrate. For processing,itfan current rules are the obligation to collect
milk near the production point and the duratiorcloéese ripening.

Colinet et al. (2006) provide a detailed analysisttos product specification. In short,
currently the obligations imposed by the comté PB&cification do not appear to be very
restrictive for farmers. In fact, on the whole, flegels of compliance observed in the PDO area
remain well within the requirements of the reguatijust as much for the producers of comté milk
as for local producers of other milks. Thus, thedpict specification records and sets the rules of
production of the existing regional extensive déamyming model.

The first decree of the cantal AOC was published980, long after a 1956 court decision
recognized the AOC. This decree only instituted i@imum of 45 days of cheese ripening
(decreased to 30 days in 1986) and a few detailseraing the temperature and length of certain
manufacturing stages (INAO, 1980 and 1986). Yedt, 1856 court decision that ruled in favor of
the cantal AOC insisted on the significance of gwemnstitutive detail of the cantal terroir, notabl
the volcanic ground, the special local flora, thstic cow breeds, the transhumance and estive, and
the traditional manufacturing (see the appendixl@ &2). A new specification, adopted in 2007
after a lengthy process and under pressure frorfrénech institute for AOCs, instituted a series of
precise rules at the production, processing anénny stages. The specifications are not
completely in line with the initial description tthie cantal terroir in the 1956 court ruling. Dairy

and cheese production practices in the area haveallgcevolved a lot in the meantime, and no



longer match the initial description of the caritatoir. Cantal milk production, initially limitetb

the mountain area during estive, has developed pergeplain area contained in the AOC area,
with more intensive milk production methods basedcorn silage; intensive Holstein cattle has
partly replaced the initial Salers and Aubrac wdireeds; while processing has industrialized
(Colinet et al., 2007).

A detailed evaluation of the extent to which thent® and cantal decrees have been and are
currently binding for local farms, and the exteatwhich required specifications confer special
characteristics on the final product, is beyond shepe of this paper. For the purpose of our
analysis, it is of interest to point out two elefseshown by that these examples. First, the
restrictiveness of production/processing specificet varies among PDOs and across time for a
given PDO. Second, while the EU PDO Regulation iregtthat the quality or characteristics of the
PDO product aréessentially or exclusively due to a particularaggaphical environment with its
inherent natural and human fact8rsour examples show that the extent to which dcRBO

specifications convey a specific terroir variepractice.

Theoretical framework and benchmark equilibrium with no labeling

We adopt a model that draws on standard featurabeotertical differentiation literature. We
consider two goods: a “labelable” good, denosedvhich may pretend to PDO labeling; and a
“non-labelable” good, denotda for which no PDO labeling is possible. The ecomhterature
assumes either that both the high and low quaéityels are exogenous (Marette, Crespi and
Schiavina, 1999; Zago and Pick, 2004), or that dimdyhigh quality (enjoying a Gl) is endogenous
(Moschini, Menapace and Pick, 2008; Menapace anschlni, 2012; Mérel and Sexton, 2012). In
our framework we assume that the quality leveldath labelable and non-labelable goods are

endogenous. For our purpose, we consider two ertr@iernative implementations of the PDO
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label. We call the PDO label a “denomination stadd4DS) if PDO specifications require that
every production step takes place within a givesaabut do not induce any effective quality
constraint. Therefore, the labelable good may lamtgd a denomination standard label whatever
its quality level, departing from the usual assumpthat the PDO label signals a high level of
quality. Alternatively, we call the PDO label a ‘mmum quality requirement” (MQR) when PDO
specifications impose both local production anddlrig quality requirements, so that the final
product meets at least some given quality level.

In models on geographical indications, typicallg tjuality level is one-dimensional and the
high-quality good is a credence gobtVe distinguish two attributes of goods: gustatquglity
and geographic origin. Gustatory quality of gobds a one-dimensional continuous vertical
attribute labeled by (the higherq;, the better the taste of godd In the usual classification of
search, experience or credence attributes (Nel88a, Darby and Karni 1973), taste is typically an
experience attribute, known only after purchaseweieer, for a product purchased repeatedly,
which is the usual case with food products, consarhave an idea of its taste before purchase (as
long as the product is identifiable, for exampletiademark, and its taste is stable enough over
time). In our one-period model, we handle this gty quality as a search attribute (detected
before purchase). We leave out any informationablems related to this gustatory quality,
assuming, as in Menapace and Moschini (2012), finats can identify their products by
trademarks at no cost. By contrast, we assumectiretumers are not able to discern whether the
good originates from a particular area and, theegfthe attribute of geographic origin is a
credence attribute, which can be revealed onlyutylip labeling.

Consumers purchase a single unit of one of thegvaals, or nothing. Their utility is additive

in the two attributes of the good. They differ imetintensity of their preference for gustatory

quality, measured by a parametgdistributed uniformly on the intervab[8], with § = 6 + 1.



They have identical preferences for geographicaimgrmeasured by a same paramegdor all
consumers. The utility derived from a positive aangtion of one of the two goods is given by:
(1) Up(qipis L) = 0q; + gL-p,

whereL is a dummy variable defined as:

_ |1 for the labelable good if it is labeled PDO
~ 10 otherwise.

This formulation assumes that consumers value tiginoof the labelable good only if the
origin is certain, that is, if this good is actyaldbeled. Analogously to Crampes and Hollander
(1995a), we assume that all consumers derive the sélity from the origin; but contrary to these
authors, in order to simplify matters, we do nosusse that the utility attached to the origin
depends on the gustatory quality of the good. Goytio the usual assumption of the literature on
geographical indications, we assume here that coasuattach an intrinsic utility to the origin of
the good. This assumption conveys the idea thaPD@ label has acquired a collective reputation
through time, which may confer some “status” chemastic on a good bearing this lael.
Alternatively, it may be viewed as consumers battguistic and considering PDO purchase as
contributing to a public good, such as the maimegaof rural activity and traditional production
(although we do not model such a public good inveeifare function).

For tractability reasons, we adopt the usual astommf the literature on endogenous
guality choices, namely that there exists only pragucer of each good, with both firms playing a
two-stage game, choosing quality levels first, dhein prices. Besides, we make no a priori
assumption on which firm produces the low or thghhjjuality good. In models on geographical
indications, the considered producers are usuailndérs who behave competitively. In this
literature, PDO producers are capable of collebtivdhoosing the quality level of the PDO

product. They do not have the power to set prisesthey may have the power to control supply,
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either directly or indirectly, by controlling them@unt of farmland or by introducing production
practices that reduce output (such as stipulatiagimum yields, or the maximum stocking rate of
cows per hectare...). Our assumption of one firmppeduct, with strategic behavior both with and
without labeling, applies to the processing stage@Os, where there is often market power, rather
than to the farm stage. In that sense, our modelbeaviewed as an extreme case, in which
processors have integrated farmers vertically. gl@xrour duopoly assumption in the last section,
in which we simulate a game with competition atgbeond stage.

To be able to reach analytical solutions in our ehodre first study the case in which the
market is covered and in which both firms have figah cost functions. We assume that fixed
costs of production are zero, while variable casgtgproduction are constant in quantity) (and
guadratic in qualitydy):

(2) Ci(x, g) =cg? X%
wherec is the cost paramet®r.

In order to assess the robustness of our findiwgshen use simulations to analyze the case
of an uncovered market, possibly with a cost diaathge for the firm producing the non-labelable
good. When it exists, we assume that this cosddaaage occurs through a fixed cost born by
firm b only. This fixed costff may be thought of as an investment cost to aeduiowledge about
how to produce the high-quality good or dedicatethstructures.n this extension, the total cost
function for firmb is written as:

(3) ColXo, &) = (€ X+ ) Q™.

We now analyze the benchmark equilibrium in whicé labelable good is not labeled, with
a covered market and symmetric cost functionshénatbsence of labeling, consumers get no utility
from the origin attribute. Results of this benchknaase are identical to those derived by Cremer

and Thisse (1994) and Lambertini (1996).
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Consumerd gets a utility@q; - pi when consuming good= {I, h}, where indexesd andh

denote respectively the low and the high qualitidse consumer that is indifferent between the

Ph— D1
qnh—qi

low-quality or the high-quality product is characted by § = . When the market is

covered, the demand for the low-quality producf is 6 while the demand for the high-quality

product is@ — 6. There exist two duopoly equilibria with a coverethrket generated by
switching the role of both firms (depending on wisgtthe labelable good is the high-quality or the
low-quality good). In equilibrium, we obtain theastlard results of the literature (Cremer and

Thisse, 1994; Lambertini, 1996), stating that therkat is differentiated, and that both firms sell

0
the same quantities and obtain the same profitléTAb These results hold as long @&s> %, or
l

equivalently, 8 > Z (covered market condition).

Insert Table 1.
This symmetry in equilibrium quantities and profitsilows from the covered market

assumption and is lost when we simulate the case ahcovered market. In these simulations, we
assume thal = 0 andc = % , and we make three alternative assumptions ondsiedisadvantage
for firm b: the firm producing the non-labelable good hasost disadvantagd € 0, table A3 in
the Appendix), a small cost disadvantage:(%, table A4) or a high cost disadvantag”ez(%,

table A5). In these simulations, we obtain the itive result that when this cost disadvantage is
absent or low, two duopoly equilibria exist, wittetlabelable good being either the high-quality or
the low-quality good; while there is only one eduium, in which the labelable good is the high-

guality good, when its rival incurs a high costadigantage.

PDO Labeling by a Denomination Standard
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We now turn to the equilibrium with labeling bydirexamining the case of the denomination
standard, where the PDO label only indicates tlogigghical origin, while product specifications
stating how the PDO good must be produced do nposm any effective production constraint.
We assume that when choosing to certify its prqodhet firm producing the labelable good incurs
a fixed cost of certificatiof°>, which we model as independent of the qualityll&ve

From equation (1), the utility from consuming tladeéled good i¥ g, + g, while the utility
from consuming the non-labeled goodds,. The marginal consumer who is indifferent between

the two goods, is characterized B¥ =%. Proposition 1 below describes the effects of

labeling (proof is given in the Appendix and eduilum values are described in table 2).

Proposition 1. Denomination standard versus no laleg

* Assume that the following conditions hold:

g(16c g+18)

- Itis profitable for firm a to label its good??S < >

- The market is covered? > 1 + (%)2,

- At equilibrium both firms operate on the market:cl§ < 9.
Then,
1.A. Two alternative duopoly equilibria with lab®si may emerge, depending on whether the
labeled good is the high-quality good or the lovalify good. If the labelable good is the high-
quality good, the introduction of a denominatiorarstard lowers quality levels and prices.
Opposite effects are obtained if the labelable gsdtie low-quality good.
1.B. The introduction of a denomination standarduses the profit of the non-PDO firm to
decrease whereas the profit of the PDO firm incesasConsumers’ surplus increases. Total

welfare increases.
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* The results 1.A and 1.B hold when the market isqowered withd = 0, ¢ = % g = 51—0 and

fe [05—101—10] except that if the cost disadvantage is hig“nz(%), only the duopoly
equilibrium with the high quality labeled good eges.
Insert Table 2.

Labeling increases the utility provided by thedlable good without changing its production
cost function. The first effect is to shift out tiemand curve for the labelable good while shifting
in the demand curve for the non-labelable goodrdtbhee, we obtain the intuitive result that the
profit of the PDO firm increases while the profif the non-PDO firm decreases with the
introduction of the PDO label, with an increaseatal profit. With the assumption that prior to
labeling, consumers derive no utility to the origihthe labelable good, logically their surplus
increases with labeling introduction, and totalfews increases too.

The denomination standard is a signal of origirt, dmes not impose a quality standard. In
this setting, we find that there is a priori nos@a for the labeled good to be of a higher or selow

gustatory quality than the non-labeled good, exdehte firm producing the non-labelable good
bears a high disadvantage cq§t:(1—10). This is in contrast with usual assumption of literature

that the PDO good is necessarily a high-qualitydgdanis is also in contrast with the Preamble of
the European PDO regulation, which, as mentiondtienntroduction, associates a notion of high
qguality with the PDO. Besides, we obtain that gusta qualities are lowered by the label
introduction when the PDO good is the high-qualjbod. This result once again contradicts the
preamble of the European PDO regulation, which sietve PDO as encouraging quality
improvement for producers.

The intuition for gustatory quality effects in Pogition 1 is as follows: As labeling is

introduced, consumers derive utility from the geqipical origin. This induces the firm producing
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the labeled good to relax its differentiation witte other firm with respect to the other attribute,
that is, gustatory quality. Bringing its gustatapyality closer to that of the other firm resultsain
smallerg, wheng, > g, and a greates, whenga < g,. On the contrary, the firm producing the non-
labeled good has an incentive to maintain its gostayjuality differentiation with the other firmsa
consumers value only the gustatory quality of the-tabeled good. Preserving this differentiation
results in a drop iy, wheng, > g, and an increase gf whenga < Q.

Figure 1 illustrates these behaviors in terms d@tsin first-stage reaction functions, which
show how each firm determines its optimal qualéyel, given the quality level chosen by the
other firm (the analytical expressions of thesetiea functions are given in the appendix). If the
labelable good is the high-quality goagiXqy), the introduction of labeling causes both reactio
functions to shift in, and the equilibrium to femdower qualities for both goods. On the contrary,
if the labelable good is the low-quality goog,<{q,), the introduction of labeling causes both
reaction functions to shift out, and the equilibnito exhibit higher qualities for both goods.

Insert figure 1.

PDO Labeling with a Minimum Quality Requirement

Actual PDO certification guarantees the fulfillmeaftrequirements on production methods,
but not output quality. We study here the extremsecwhere all production practices have to be
maintained on at least their initial level when Bi20 label is introduced; thereby assuring that the
PDO labeling does not lower the quality level. histparticular case, the PDO specifications on
production methods are equivalent to a minimum iguagéquirement. Therefore, in this section,
we assume that the PDO firm gets the PDO label ibitlyquality level is at least the quality okth
no-label case. We study the case where the lalegimiold is the high-quality good, because it is the

only case where the minimum quality requiremenbiigding. The firm producing the labelable
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good incurs a fixed cost of certification, indepentof the quality level, denotéd'?R. We assume
that FM°R> FP% it is more costly to certify both production spémitions and geographical origin
than to certify origin only. Proposition 2 comparé® equilibrium with a minimum quality
requirement to the equilibrium with denominatioarstard. Our results are described in Table 2.
Proposition 2. Minimum quality requirement versus cenomination standard
» Assume that the following conditions hold:
- The PDO firm gets a higher profit level with the RQhan in the absence of

label FMQR < 576 cg—729+ (257;-86:; g)/81+192 ¢ g'

— The market is covered[8c g(d — 1) +36(6 — 2)(\/81 + 192c g —668) > 81(6 — 1)],

— At equilibrium both firms operate on the market:6¢g < 81
2.A The quality level of the non-PDO good is higivgh a minimum quality requirement than with
a denomination standard.
2.B The profit of the PDO firm, consumer surplusl dotal welfare are lower with a minimum
quality requirement than with a denomination stanidadVhen the intensity of preferences for the
origin is small enough (24 c g < 9), the non-PD@nfiobtains a higher profit with a minimum
guality requirement than with a denomination stamljatherwise, comparison of profit levels is

indeterminate.
* Assume now that the market is non-covered &vih0, c = % g = % andf = [O,%,%]:

The former results still hold, except that consusweplus is higher with a minimum quality

requirement than with a denomination standard, wiie® non-labelable firm bears a

disadvantage cosf (= %%)

In order to benefit from the geographical indicatithe labelable firm now has to meet the
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minimum standard requirements. This leads to arease of its own quality level and also of the
quality level of the non labelable firm, comparedhwthe case of the denomination standard. A
main result for our purpose is that the firm pradgcthe labeled good has no interest in this
strengthening of the quality requirement. This leseinforces the findings of Crampes and
Hollander (1995a). These authors study the effet€hanging the requirement level for a
denomination standard already in use. They find #a increase in the minimum quality
requirement causes the profit of the firm that adse met the standard to decrease. From the
consumer’s point of view, they find that all con®rsilose from a strengthening in the standard;
we obtain the analogous result that consumer ssiiplsmaller if production requirements for the
PDO label are binding when the two firms have #@e cost function. Nevertheless, we show that
consumers can be better off with a minimum quatéguirement than with a denomination
standard when the market is uncovered and theatmidble firm bears a cost disadvantage.

Our result that the PDO firm obtains a lower priditel with a minimum quality requirement
than with a denomination standard appears to adiotrthe observation that some PDO producer
associations reinforce their product specificatitmeugh time (as detailed above for the examples
of comté and cantal). A possible explanation fors tpparent contradiction is that the
reinforcement of product specifications observed Jome PDOs does not necessarily aim at
improving the final quality of the product. As stsed by Menapace and Moschini (2012),
certification improves the ability of reputation tperate as a mechanism for assuring quality.
Actual reinforcements of product specifications raay at improving the image of the product (so
long as consumers know about these changes, wraghbmthe case through communication and
advertising), thereby acting on the paramejewhich describes the utility attached to the PDO
label of the product, rather than on the utilittaehed to its gustatory quality. An increasegin

resulting from the shift from a denomination staxdi@ a minimum quality requirement may raise
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the profit of the labeled fir The increase ig also benefits the consumers. Alternatively, i lin
with the arguments developed by Lence et al. (20@7Mérel (2009) for example, actual
reinforcements of product specifications may aimhalping direct or indirect supply control
(which is not modeled here). In particular, thisynwairrently be the case for PDO producers of
dairy products in the European Union, in order ¢orteract the effects of the abolition of milk
guotas. For example, for cantal, limitations onasorirates may exclude some intensive farms (see

Table A2).

Alternative framework with atomistic producers

Our assumption of duopoly is relevant for some PBRGcessing stages; however, a competitive
setting may be more adequate for other PDOs. Hereelax the duopoly assumption and consider
an alternative setting based on Mérel and Sext@l2QR We assume that two producer
organizations set the gustatory quality of eachdgoothe first stage of the game; in the second
stage, within each producer organization, identtainistic producers choose their quantities.

For producers to obtain rents in this context, nmagcosts must increase with quantities.
Additionally, to obtain finite quality levels, theasticity of total cost with respect to quality shu
be higher than its elasticity with respect to qgitgr{see Proposition 1 in Mérel and Sexton, 2012).
We choose the following total cost function for depwhich satisfies both properties:

(4) Ci(x, 6) =c g’ x°.
We simulate the equilibria with no labeling, with dgnomination standard and with a

minimum quality requirement, assuming tifat& 0, ¢ = % andg = % The results are shown in

table A6. We find that all the results obtainedomopositions 1 and 2 with a covered market still
hold. In other words, our results are robust to @aissumption of competitiveersusstrategic
behavior at the second stage of the game in thesgasions.
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Conclusion

This paper analyzes the effects of PDO labelingnadueality choices are endogenous and when no
a priori assumption is made regarding the relaqvality levels of the labelable and non-labelable
goods. Our model distinguishes two attributes afdgo gustatory quality and geographic origin.

We find that the labeled good may be the high-tyalr the low-quality good. This result
gives an additional perspective on PDOs when coaspavith the theoretical literature, which
usually assumes that PDO is a high quality lab&odeaphical indication may encourage or
discourage quality improvement. If the labelabledyis the high-quality one, the introduction of
labeling causes its quality level to decrease & thgulator authorizes PDO labeling without
imposing product specifications that introduce bigdrequirements on the quality level. The
introduction of a denomination standard is a soofqaofit for the PDO firm and welfare gains for
consumers, whereas the non-PDO firm is worse offeMsuch a PDO labeling is already in use,
the PDO firm loses if a binding minimum quality udgment is introduced; unless this new
regulation increases the utility consumers derienf the geographic origin. These results are
robust to the alternative assumption of uncoveradket. They also hold with a cost disadvantage
for the firm producing the non-labelable good (gtdbat when this cost disadvantage is high, the
PDO firm is necessarily the high-quality producefhey are also robust to the alternative
assumption of a competitive framework at the sectade of the game.

In accordance with the view developed by Europesgulators in the PDO legislation,
theoretical economic models have so far consid&iedas a high-quality label. Yet, and probably
more so than for any other food label, PDO prodaces very heterogeneous, in the sense that
product specifications associated with the label aniquely defined for each PDO product.

Therefore, while every Gl indicates an origin, thisrmation provided on gustatory quality is far
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more diverse. We aimed at illustrating this heteragty by building a model in which different
PDO quality levels may emerge in equilibrium. A méature of this model is that it distinguishes
the origin and quality attributes of PDO goods. ©higin attribute is kept simple here: we assume
that every consumer gives the same valuation tootiggn of the labeled good, whatever its
gustatory quality. Further insights on the PDOda@quobably be obtained with more complex and
realistic assumptions on consumers’ preferencels kegard to the origin, where the higher the
guality level, the more consumers value the gedgcaprigin, and/or where valuations of origin

differ among consumers.
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Table 1. Duopoly Equilibrium without a geographicalindication

an 40 +1
8¢
a’ 46— 5
8¢
ph (40 + 1)? + 24
64c
Py (46 — 5)? + 24
64 c
6° 51
2
Consumer Surplu6S° 166 (6-1)— 23
64 c
Profit 7Ty 3
16c¢
Profitnl0 3
16¢
Total Welfarel/© 166 (6- 1)+ 1
64 c

Note: There exist two symmetric equilibria, depagddbn whether produetis of high quality ()

or of low quality (). The superscript 0 denotes the equilibrium value.
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Table 2. Duopoly Equilibria with a Geographical Indication
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Figure 1. Equilibria in the Quality Space

If ga>0p
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Note: qik(qj) is a reaction function Whilqk is an equilibrium valua, j = a, b, in an equilibrium

with no labeling k=0) or with a denomination standaieDS).



Appendix.

Table Al. Evolution of the specifications of the Cmté AOC: Additional rules added by successive deces

1986 1998 2007
Milk _ —Cows must belong to the — Stocking rate limited to one cow per | —Production limited to 4,600 litres
production gﬂi(r)r?r:qb:rlmltaarldt?r :erdFSrench hectare of grassland pasture ~ Stocking rate limited to 1.3
—Less than 30% of the total dry matter of livestock units per hectare of
- Silage and other fermented feed feed must originate from concentrates| main fodder area
are prohibited —Two milkings per day are mandatory | —Farm comté is forbidden (comté
must be produced mixing milks
from different farms)
Cheese dairy | —Cheese from raw milk Milk has to be collected within a radius 0fSize limits to cheese dairies are
processing —Regulations on the duration and 25 kilometers introduced
temperatures of the various
processing stages
Ripening Minimum of 90 days of cheese | —Minimum of 120 days of cheese
ripening ripening
—Mandatory manual operations during the

ripening stage

Other changes

—Casein plate for cheese
identification

- Specific labelling other than
Comté is forbidden

— A special exemption must be granted {
prepacking outside the PDO area

—Brand labelling is authorized

derated comté production is
authorized

Source: INAO 1986, INAO 1998, INAO 2007.



Table A2. Current specification of the cantal AOC: perspective with the initial terroir description and the evolution of

production practices

Excerpts from the 1956 court decision having rubed

for the cantal AOC, according to which “can

production implies a series of precise factors thatur

together in no other region”

Specification of the cantal AOC in the 2007 decasel

tal production practices in the cantal production ane2006

Production

area

—*“rather rough and rainy climate”;

—"“particular property of the volcanic grounds, rich
phosphoric acid, in potassium hydroxide or in
magnesia’”;

both “contributing to the development of rich giassls

brightened up with a varied and original spontasdtara

... making for cows feeding on them a milk not onéry

fat, but also of a special taste, determining wag a milk

vintage particularly suitable for cantal production

The cantal AOC production area includes the Chatamje,
which characteristics differ from those describethie 1956
ruling (its grounds have very few tracks of volsam). Milk
production there was marginal in the 1950s, but has
developed since then, with intensive breeding nashiased
on corn silage. Chéataigneraie accounted for ar@dd of
total milk production in the AOC cantal area in 8qQ@vhen
around 40% of milk produced in the area went tdalan
production with no differentiation of milk accordjro its

use).
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Milk

production

—*“another added important natural factor, conceriieg
bovine species, Salers and Aubrac, exclusively and
specially adapted to the region; close breedsicrast
very climate-resistant, fitted for transhumance and
estivage”; “these two breeds, though producing less
milk than those of the plain, do produce fatterkgraind
above all, milk of an aromatic flavor, thanks te tiich
flora of the pastures of the Cantal massifs”

—“The manufacturing of cantal remains subordinathé
breeding and feeding methods... in the sense that th
milk used to produce cantal results only from atéma
on pastures with no other feed, so that the chmase
be described as a fruit of terroir because of tbeecand

total union of the animal and the ground”

—Milk for cantal AOC must be from animals born aagsed
in the AOC production area, but the specificatioeginot
mandate any specific breed. Many dairy farms inctogal
area now have only intensive Holstein cow breeds.

—Stocking rate is limited to one cow per hectare of
cultivated area.

—Forage must originate from the AOC area; at le@%b of
the daily ration of the dairy herd comes from gchae
preserved grass; no more than 1,800 kilograms of

€ concentrates per cow and per year. These rules are
constraining mainly for intensive farm types baesadorn
silage which represented around 45% of milk pradadn
2006.

—Farm cantal is authorized

Cheese
dairy

processing

“Manufacturing is based on very ancient processés &
[...] cannot be realized by industrial processesabse
it must be made on spot with still warm milk the
collection of which, twice a day, can be made onlg

low range”.

1 —Cheese from raw or heat-treated milk

—Regulations on the duration and temperatures of the
various processing stages

—1In 2006 production was quite industrialized: a mamyer,
the cooperative group 3A, produced around 40% wofata
AOC, mainly in one factory. Together the first thre
players, 3A, Lactalis and the union of cheese craipes

of cantal accounted for 63% of the cantal market.
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Ripening

—Minimum of 30 days of cheese ripening, with three
categories: young (30 to 60 days); “entre-deux’dfie
age) (90 to 210 days); old (at least 240 days)

Other

Grated cantal is authorized

Source: Tribunal civil de Saint Flour (1956); Celiret al. 2007; INAO 2007.
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Table A3. Equilibria with a non-covered market,0 = 1, ¢ =

qa
qp
Pa

(4]

Consumer Surplu€S
Profit,
Profit m,,

Total Welfarew

No Labeling

0.820
0.399
0.453
0.150
0.376
0.721
0.0940
0.0328
0.0243

0.151

Denomination
Standard,

Qa<Qb

0.434

0.858

0.171

0.472

0.395

0.756

0.104

0.0279FPs

0.0254

0.1574FPS

Denomination
Standard,

Qa>QD

0.780

0.365

0.435

0.130

0.357

0.685

0.0959

0.041%-FPs

0.0209

0.1579-FPs

" With no labeling, a symmetric equilibrium existsvihich firmsa andb are inverted.

Minimum
Quality
Requirement

q° = 0.820
0.381
0.467
0.140
0.368
0.700
0.0958

0.0394- FMor
0.0224

0.157FFMeR



4a

dp

Pa

Py

Consumer Surplu€S

Profit,

Profit m,,

Total Welfarew

No Labeling,

Qa<Qb

0.3413
0.685
0.116
0.347
0.339
0.673

0.0930

0.0192

0.0273

0.140

Table A4. Equilibria with a non-covered market,f = 1,c = %,g = %,f

No Labeling,

qa>qb

0.789
0.3408
0.442
0.125
0.365
0.708
0.0877
0.0381
0.0205

0.146

32

Standard,

Qa<Qb

0.373

0.711

0.132

0.351

0.355

0.708

0.105

0.0222°s

0.0187

0.156&rPs

Denomination Denomination

Standard,

Qa>Qb

0.754

0.313

0.427

0.109

0.348

0.676

0.08967

0.0462-FPs

0.0177

0.1536-FPS

Minimum
Quality
Requirement

0.789
0.326
0.456
0.116
0.357
0.689
0.08969
0.0449-FMeR
0.0189

0.1535-FMeR



Table A5. Equilibria with a non-covered market,§ = 1, ¢ = %,g = E'f ==,

_ Denomination Minimum
No Labeling, _
Standard, Quality
qa > dp .
qa > 9 Requirement
da 0.734 0.706 qh =0.734
qp 0.222 0.206 0.212
Pa 0.429 0.419 0.442
Pp 0.077 0.069 0.072
0, 0.348 0.334 0.340
6, 0.688 0.660 0.670
Consumer Surplu€S 0.0722 0.0745 0.0746
Profit 1, 0.0499 0.057%FPs 0.0569-FMer
Profit , 0.0129 0.0113 0.0118
Total Welfarew 0.135 0.14344FPs 0.1434 1 FMeR

Note : with the high fixed cost for firin, there is no equilibrium in whicl, < g, in the absence of labeling or with the denomorati
standard.
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Table A6. Equilibria with competition at the secondstage of the game, with a non-covered markefl,= 1, c =

qa
qp
Pa

(4]

Consumer Surplu€S
Profit,
Profit m,,

Total Welfarew

No Labeling

2.19
1.693
1.50
1.08
0.635
0.857
1.018
0.107
0.119

0.344

Denomination
Standard,

Qa<Qb

1.695

2.24

1.09

1.53

0.640

0.863

0.122

1.121

0.105

0.348

Denomination
Standard,

Qa>QD

2.14

1.690

1.47

1.07

0.630

0.851

0.121

0.1098068"¢

0.117

0.348PS

" With no labeling, a symmetric equilibrium existsvihich firmsa andb are inverted.
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Minimum
Quality
Requirement

2.19
1.693
1.52
1.07
0.634
0.855
0.110
0.109805 FMer
0.119

0.347-FMer



Proof of proposition 1
In the covered market case, demand functions aendiyx, = 8 — %5 andx, = 625 — 6 in the

case where, > o, orx, = 825 — 6 andx;,, = 8 — 65 in the case whem, < gp. For each of the
two possible cases{> g, andda < p), the equilibrium is solved by backward inductieith
Mathematica. For each case, a unique equilibriumsfies the second order condition of profit (see

table 2). The PDO firm gets a higher profit levéhithe denomination standard than in the

absence of label #7S < w. The market is coveredgi1 < 0 (casega > qp) or—p‘;_g <
b a

0 (casega < qp), that is, ifg? > 1 + (%)2. Both firms operate on the marketdf< § < g , that

is,if16cg<9

At the second stage of the game, we have:

* 1 n
Pa(Pv, Gar G0, 9) = 5 Pp+caz+g+(qa— q») 0

If ga > Op, . 1 ,
PoPar dar Qv 9) = 5 Wa+cdp—9—(ga— qp) 8

* 1
Pa®p dar G, 9) =5 Wr+cda+ g+ (qa— a) 8

If 0a < O, . 1 R —
Po®ar 9ar b 9) = 5 Wat¢qp —9 —(qa— qp) 6

At the first stage of the game, we obtain the feitgy reaction functions:

( 5+1+4cqb+\/(§+1—2cqb)2—12 cg
qa(ap, 9) = =
If Ga > 0o,
. 5—2+4cqa—\/(20qa+2—§)2+12 cg
(95 (qar 9) = ”
( 5—2+4cqb—\/(2cqb+2—§)2—12 cg
qa(qp, 9) = ”
If ga < b3
. O+1+4 cqq+ \/(§+1—Zcqa)2+12 cg
L9 (qar 9) = =

Results are obtained by simulations for the uncetyenarket case, where demand functions are

given byx, = 8 — 8”5 andx, = 6°5 — Z—b in the case wherm, > g, orx, = 825 — p‘;—_g
b a

and



x, = 0 — APS in the case wherg, < gp.
Proof of proposition 2 Here we only study the case whegge> gp. The equilibrium is solved as in
proposition 1, except that at the first stage efdame we calculate the best quality choice of firm

b given that quality of firma is set tog.
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Endnotes

1 AOC, which stands for “Appellation d'Origine Codlkée”, is the French equivalent of the
European PDO.

% The four main French AOC cheeses are comté, rogueéblochon and cantal, with respectively
25%, 10%, 8% and almost 8% of total volumes solthat market in 2010.

% Menapace and Moschini (2012) model the high-qualitod as an experience good in a dynamic
framework, with a one-dimensional quality level.

4 Status goods are “goods for which the mere usksptay of a particular branded product confers
prestige on their owners, apart from any utilityrideg from their function” (Grossman and
Shapiro, 1988). An indication of the collective uégion of the PDO label is, for example, the
results of a study on food consumption conductedFrience in 2007, in which 94% of 1013
interviewed people declared that they knew the A§d@lity sign and 86% declared that they had
confidence in food products bearing an AOC labalv@ularis, Recours and Hebel, 2007). Besides,
empirical studies show that, on average, geographidications command a positive price
premium (see the meta-analysis by Deseleical., 2011). It is, however, not possible to assess to
what extent this willingness to pay results frone thigher quality of the labeled product (our
parameteq), and to what extent it comes from a valuatiotheforigin (our parametey).

> Cremer and Thisse (1994) and Lambertini (1996) eh@hdogenous quality choices with a
covered market and variable costs functions andalale to solve their model analytically. In the
case of a non-covered market, Motta (1993) assumeterms of our model's parameters) that

9 = 0, and has to choose a numerical valuedfor order to solve the model.
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® This assumption is identical to that of Crampes Hpllander (1995b), who support the idea that
variable costs of quality are empirically more valet that fixed costs of quality, as most quality
standards pertain to materials and ingredients.

" Typically models of Gls assume that the PDO prodsiof higher quality and therefore more
costly to produce than the non-PDO product, buhdibomodel cost functions covering the whole
range of possible qualities for both products. &oeption is Menapace and Moschini (2012), who
assume that PDO producers have a comparative adpafdr the production of high quality while
non-PDO producers have a comparative advantagadqgoroduction of low quality, with all costs
being variable costs. Their assumption is intertdexbver the notion of “terroir”: “the fact thateh
nature and characteristics of the conditions ofipotion in the Gl region facilitate the attainment
of quality”. With our assumption, “terroir” is sees the combined result of accumulated know-
how, the reputation of the local product and spedivestments, rather than natural conditions in
the Gl region.

8 Marette et al. (1999), Marette and Crespi (20@3)yo and Pick (2004), Lence et al. (2007) and
Mérel (2009) consider that PDO certification erstailfixed certification cost.

® This is due to the lower quality level of the nafélable good and a better coverage of the

market.

gd(9+8c gy)

10 A sufficient condition is thag,,, > ;
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