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Health Claims Regulation and Welfare

Abstract

Regulation (EC) No 1924/2006, 20 December 2006jires functional foods
manufacturers operating in Europe to provide ewdedhat the health claims reported on the
packaging are truthful. However, most applicatiomgewed by the European Food Safety
Authority (EFSA) have been rejected, leaving foaahofacturers with the option of either
selling products deprived of their claims or digmmng their production. This paper analyzes
changes in welfare (both producers’ and consumgrat)would occur if the implementation of
Reg. (EC) No 1924/2006 resulted in a large-scaddtielaim de-labeling of functional food
products. To that end, we use one year (2007)ooithly scanner data of sales of conventional
and functional yogurt in the Italian market andsckete-choice random coefficient logit demand
model which accounts for consumers’ heterogenesiiyguthe MPEC algorithm developed by
Dubeet al. (2009) to improve numerical efficiency and accyrdo assess the issue. Preliminary
results show that both producers and consumerbearverely impacted if reporting health-
claims on functional products is not allowed; asm@sults indicate that consumers’ welfare
losses are twice as large than producers’ a longefiEFSA’s requirements might be required
to avoid such losses.

JEL codes: Q18; L66; M38

Keywords. Health claims regulation, EFSA, welfare, randorafticients, MPEC.



Health Claims Regulation and Welfare

1. Introduction

Among recent trends characterizing the competegivaronment of modern food
systems, food manufacturers have responded to g@rsuinterest and policymakers’ pressure
to improve the nutritional profile of their produanid to invest in the developmentfohctional
foods (Heasman and Mellentin, 200; Nestle, 2002). Tredasted value of the global market
for functional foods has been projected to reac@8dillion in 2013 (PricewaterhouseCoopers,
2009), benefitting from large growth rates, patacly in Europe: during the period 2004-2007
such growth rate has exceeded 10% in Western E\{f¢ygeEconomist2009) reaching in 2006
a value of approximately US $ 8 billion (Datamonit2007).

This phenomenon has attracted the attention ofeswid (see Siro et. al (2008) for a
literature review) who have evaluated differentesp of their markets. From the
manufacturers’ perspective, the introduction ofctiomal attributes comes with substantial costs
in R&D, ? and with the risk of sales cannibalization (Yu@apps, and Nayga, 2009). In order to
recover the former, and to avoid the latter, foahafacturers need to successfully differentiate
their functional products from the pre-existing eentional ones, which could eventually allow
them to achieve higher profit margins (Bonanno,01n sum, in spite of the potential hurdles
associated with their development, functional paotslppresent an opportunity for growth and

revitalization of mature markets (Heasman and Nithe 2001).

! Several definitions exist in merit to when a fqudduct can be said to have functional attribuSe Diplock, et
al. 1999, for an overview.

2 According to Menrad (2003), the development offtireetional yogurt Nestlé Lcl and the proactive gagine
Becel®, costed Unilever more than 50 million USgenty five times more than the cost of develomng
“conventional” food product.



From the consumers’ point of view, although therevidence that some consumers
show higher willingness to pay for food with headthhancing features (see for example Véest
al. 2002; Markosyaet al 2009), the role of knowledge and the reliabitifythe health claims
can make a big difference in the acceptance oetphesducts; in fact consumers’ uncertainty
regarding functional foods’ beneficial properties/é@ been pointed out in previous research (see
for example, Verbeke, 2005a, 2005b) as a poteswiadce of mistrust by consumers. In response
manufacturers invest in informative advertising paigns to educate the interested consumers.

As functional products have the characteristicretlence attributes (Grunert, 2005),
policymakers have considered taking actions tolegguheir market in order to reduce
information asymmetry and to protect consumersedent development on this front is
Regulation (EC) No 1924/2006, of the European Bamdint and of the Council of 20 December
2006, which requires functional foods manufactuggrsrating in European markets to submit
evidence (in the form of documented clinical tijaéthe truthfulness of the health claims
reported on the packagifigApplications are reviewed by a panel of expefthe European
Food Safety Authority (EFSA) who decides on theipraval. Since November 2009, when the
EFSA panel announced its first decisions on 523ms&ions, two thirds of which were negative,
pundits have suggested that the implementatioheoRieg. (EC) No. 1924/2006 can jeopardize
innovation and growth of the European food indystausing job losses and consumers’
confusion (Starling, 2009). For products whosensigbion has been rejected, health claims can
no longer appear on the packaging; manufacturershem either continue selling such products

deprived of the health claim or discontinue theaduction. Both scenarios, likely to result in

% As Svederberg and Wendin (2011) point out, theebelation aims to reduce information asymmetry @nd
provide consumers with claims that can be bettderstood. As article 5:2 statesTHe use of nutrition and health
claims shall only be permitted if the average comsucan be expected to understand the benefidiadtef
expressed in the clainfReg. (EC) No 1924/2006: Article 5:2).



lower profits, can discourage investments in fuorai products and cause welfare losses for
consumers. In fact, the absence of health clamth® packaging may lead to confusion
becoming less informed on relationship betweentheald food, an increased in the cost of the
information (i.e. an increase in search cost) asdpod manufacturers become discouraged in
investing in functional foods, in a decrease inrtbenber of varieties characterized by healthy
attributes (let alone a decline of product variesglf).

The fact that more stringent regulation can betardent for the adoption of health-
claims is not a novel concept (Parker, 2008)hough there is no analysis that quantifies such
phenomenon. From a theoretical standpoint, RoeShiettion (2007) show that, in the case of
vertically differentiated goods, if the governméas the exclusive authority to certify the
“quality” of the credence good and if the standdmdghis case the EFSA protocols) are too
strict, firms producing high-quality products (lmg case health-enhancing products requiring
R&D investments) may not be able to experiencetpesprofits; as firms will avoid
unprofitable products, losses in consumers welte also possible. There is however
evidence that reducing stringency in using heddmts as marketing tools, can have an “across
the board” benefit. Ippolito and Mathios (1990) for example, analggthe lift of the ban on
health-claim advertising on cereals in the U.Sirduthe mid-80’s, found that in response to the
lift of the ban, cereal manufacturers increaseditheelopment of fiber cereals, fiber

consumption increased and that differences in gapsion of cereals with fiber increased across

* Parker (2003) illustrates that, in the U.S. maritee adoption of health claims in food advertishmas been limited
(among the other factors) by the high level of rislated to the necessity to substantiate headims| opting for the
less stringent procedures necessary to use steditinction claims. Other factors are that, inth8., foods with a
superior nutritionally profile (i.e. fruits and vegbles), may not be advertised as much as ot flutritious)
categories; and that less nutritious food, alsbligigdvertised, are not as likely to qualify foralta claims.

® Ippolito and Pappalardo (2002) present a thoralligdtration of the effects of changes in healthirl regulation

in the U.S. during the 10-year period 1987-1997.



consumer-types, suggesting that advertising thigrhpeoperty of fibers, allowed consumers to
acquire more information “cheapf/”

To understand the severity of the stringency of £E$rotocols and the climate of
uncertainty that has spread across food compap&siing in the EU, an example may help.
Danone (who shared its support to the new regulatith other members of the Yoghurt and
Live Fermented Milks Association) withdrew in Ap#009 two article-13.5 submissions: a
digestive health claim for Activia (spoonable) ame immunity claim for Actimel (drinkable),
asking the EFSA for more guidance from about siiemequirements. The company re-
submitted an article 14 (disease reduction) claimAictimel in August 2009 and an article 13.5
health claim in November of the same year for Aativhich were, once again, denied be the
EFSA (Starling, 2010). That has pushed the compamyplement a “Zero Claims” policy in
most European markets, selling both Actimel andvAatwithout the possibility of advertising
their (alleged, according to the EFSA’s panel) theptoperties.

Surprisingly, to date, very little attention hagbeiven to understand the welfare
implications for both consumers and producers tegufrom the existence of functional
attributes in a given product category, and, asnsequence, of the changes in welfare that
could occur in response to the stringent approaahthe EFSA is taking in reviewing health
claims. Such an empirical investigation could jtewcritical information to policy makers in
Europe as well as for those considering the imptaati@n of similar regulations elsewhere.

This paper uses the Italian yogurt market as a stasly to evaluate welfare changes that

both manufacturer and consumers would experien&keliffunctional yogurts in this market

® Another point that Ippolito and Mathios (1990) reak that, as individual consumers may value hetiffarently,
they will be willing to incur different costs to tain information regarding the health content afds.
Furthermore, the type of information provided tmsomer could have unintended consequences. Sddenes
exists that, in the U.S. in periods when nutriemttent information was readily available to constsnéa
advertising, awareness of diet-disease relatiossigglined (Teisl, Levy, and Derby 1999).



were sold without advertising the presence of dtiv@ahancing functional component, i.e. a
“full health-claims de-labeling”, as extreme outewof the stringency of EFSA’s review
protocols. The Italian yogurt market is chosem aase study due to the fact that yogurt
manufacturers operating in Italy have heavily ingdsn developing and marketing functional
products and that, as illustrated above, theiratpmrs have been drastically impacted by the
stringency of Reg. (EC) No. 1924/2006.

The data used are one year (Jan 2007 — Dec. 206Wrahly observations of yogurt
sales for 64 products (48 conventional and 16 fanat) sold in thirteen Italian regions. The
demand model used is discrete-choice random caaftitogit model (Berry, Levisohn, and
Pakes, 1995; hereafter BLP; Nevo, 2001, Petrin2R0@hich, by incorporating consumer
heterogeneity via random terms, allows for a flexgubstitution patterns. The model is
estimated via Generalized Method of Moments withMPEC algorithm, to improve the
numerical efficiency and accuracy of the nesteddipoint algorithm in obtaining the BLP
estimator (Dubet al, 2009), accounting also for endogeneity of pricEse supply-side of the
model sees firms deciding prices in the short-moh @roduct formulations in the log-run.

Preliminary results presented show that both hay@gurt manufacturers and consumers
could be severely impacted by the implementatioa ffll ban on health claims. As consumers
may seek additional value in functional yogurtsjchitis shown through the lower own-price
elasticities of demand for these products, and faatwres benefit from higher margins by
investing in these products, the losses for bottiggacan be substantial. While the Italian
yogurt industry could have lost, in the year 20Q74.40 million Euro in profit, if the full de-
labeling had been in place, consumer’s welfare dbalve decreased by twice as much, or by -

229 million Euros.



2. TheMode
2.1 TheDemand Side
Considert markets ¢ =1,...,T ), each with consumersiE 1,...}); ), whose utility

from consuming theth alternative of yogurtj € 1,....J; ) is represented as

Up =-ap t XA +§ + ¢ (1)
wherep; is the price of alternativie, faced by all consumers in markex; is aK-dimensional
vector of observable characteristics of proguat and S are, respectively consumies taste
parameter for price and a conformable vector détparameters for the observable product

characteristic¥; is a random term characterizing unobserved prochentacteristics and argg

iS @ mean-zero stochastic error term.
We characterize consumers’ heterogeneity in equétipassuming that consumer value
all product attributes equally, except in the cafsgrice and of a “functional attribute” (defined

as XjH ). In general terméijH could either be continuous or discrete, as it@oepresent both

the content of a nutrient whose concentration tesalsome particular health benefit (i.e. fiber,
density of a particular vitamin etc...) or discrate.(presence of a beneficial, probiotic bacteria

etc...). Equation (1) can then be rewritten as:

Uy =—ap, + XIB“LCCJ -a'y R +:3rH||/H >J<_I e =€¥ TH Oty (2)



where the terd, = -ap, + X; 8+ ¢ is referred to as the mean utility of alternafivehile

4, +¢, is a deviation from the mean utility which inclsdendom terms to capture consumers
taste heterogeneity, g, =—a'vip, + 87y X" 7

As Berry (1994) and BLP (1995) show, the estimatban econometric model derived
from equations similar to (2), cannot be treatetth wiandard econometric techniques. To obtain
an estimable form of (2), we first assume thatiénme;; is distributed extreme-value type 1

independently across consumers and products, sththarobability of consumelin markett

choosing alternativg conditionally on the random ternws andv” i.e. the market share

function is:

expl-ap, + X;B+& —a'v p, + 4y )SH]

f.(X,n,d;H):
: I 1+ Z;:lexp[—apjl +X,B+& -a'vp, + [y )gH]

3)

where @ is a vector including all the parameters in the elodecond, one needs to integrate

equation (3) over the distribution of the randonm®P, :
$(X, 0.3:6,R) =] £(vim".8 (X p§ ). X, p6) P(Y (4)

As Berry (1994), BLP (1995) and Nevo (2001) dis¢cssgh integral has no closed form
solution. However, using appropriate assumptionthe form of the unobserved heterogeneity,
one can set up an “updating rule” so that the satedl shares form equation (4) will match the
ones observed in the data (see Nevo, (2001) fetailed illustration of the nested fixed point

algorithm developed by BLP (1995), or the recenBB@Ralgorithm, developed by Dule¢ al.

" The role of last term in the mean utility, the got-specific unobservabléj , is crucial as it will become the

structural error used in the implementation ofékBmation procedure (Generalized Method of Momesde the
“Data and Estimation” section for more details).



(2009)). More details on the estimation procedueepresented in the “Data and Estimation”

Section.

2.2 The Supply Side

The supply-side of the model follows a setup cdaesiswith firms adopting a two-stage
decision process (a’ la Sutton, 1998), where yoguamufacturers’ decide whether or not
investing in the formulation of new products (intreent stage) and then compete with the other
firms in the market in the second stage (competisiage).

For simplicity of exposition, the competition stagi#l be solved first, and the problem in
the investment stage will be solved second. J,&k the set of yogurts produced by
manufacturen. Assume manufactur@rmaximizes its profits by jointly setting prices fal the

products it produces (the market-specific intdexdropped for simplicity):
max7, =M > S, (= §)- F; ®)
i o,

whereM is the size of the total markef,is product’s (constant) short-run marginal cost &fd

is its long-run cost of product development (oprefulation), which, in this stage is assumed to
be fixed. Following Nevo (2001), and assuming firétes are the outcome of a Nash-Bertrand
equilibrium, the optimization problem in (5) leadsa vector of FOCs which can be expressed

as:

p-c=-Q7'Y)) (6)
Wherep —c is a vector of price-cost margirX,) is a vector of market shares, and each element

of the matrixQ is defined as

1 if k,jOJ, 3S.(.)
", and A, =—~.
0  otherwise o ap,

Q, =Q A, whereQ), :{ (7)



In the context of a multi-product Nash-Bertrandiblotium, Q" represents the

ownership matrix, while the elements dfare partial derivatives of demand with respec¢h&
vector of prices. Equation (6) defines implicithe Price Cost Margin (PCM) of each product
j0J . Following Nevo (2001), one can obtain differeatues of thd®CMs combining the

.
estimated parameters from equation (4) with difiestructures oR". The structure of the

ownership matrix chosen is such to impose prodiirag pricing (following Draganska and
Jain’s (2006) result), and assuming the existefte@mbroad product-lines, conventional and
functional @}, =10j,k0J,, X' = X.'=0).

In the long-run food manufacturers invest in rengsor updating the formulation of their
products by means of investments in R&D (the inoclu®f advertising cost to promote the
improvement of the products is a simple extensiah@® model and it will not be explicitly
considered). Lef;, an unspecified, general measure of product gu@liitained through R&D
investment) of produgtbe the decision variable in this stage. The Inmgeptimization

problem of manufactureris:

max7z, =M > S, (g - )= F; (8)
! g,

which leads to the following FOC

07T, 68 0 0 0
=y z °3 Pe(p-g)+ Z$ oB 9¢ >0 (@
oh, jahK ap oh oh ah) S7oh
dp; .dc; 0F
where a_h]ﬁ ﬁ =0,0j £k, i.e. where the cost structure and the abilityaise price above

costs will be impacted only for those products vehfssmulation is actually changing.

Using the notation above, the systendioFOCs can be rewritten in matrix form as:



(p-0)'Q+(p-9'QA+ I)A- $)J e @ =0 (10)

op, . a(.); . :

—if k,jO0J,  ~ . _ _ 0S — if k=]

wherep . = ’ ne Qr=Q .=, = =—2> 0(), =< oh )
A =10 otherwise AR T (i Ok otherwise

andi is a conformable row-vector of 1s.

Using the assumption of the existence of a mutidpct Nash-Bertrand short-run
equilibrium, i.e. equation (6), one Has- d' QA =[-QF.)]' QA =— §) A, which, substituted
into equation (10) gives the optimal long-run dexisof manufacturers in terms of formulation.

[Q7'sO)IQ=g)0cr OF (11)

Equation (11) depicts the long-run optimal conditior a manufacturer to change the
formulation of their products. Equation (11) wilht be estimated, however the optimality he
matrix of the own- and cross-price demand derieativan be estimated from equation (3) and

the =, can be simulated imposing manufacturers to chamgje formulation and then

recalculating equilibrium prices and shares, omeaf#tain an estimate of the shadow value of

including functionality in a product.

2.3 Simulating the impact of Reg. (EC) No. 1924/2006.

In order to calculate the effect of full de-labeglion producers and consumers, we follow
an approach similar to those used by Petrin (2888)Ackerberg and Rysman (2005). In the
first place, once all the parameters of the dengnhtion in (3) are obtained, we artificially set

XjH =0 across all functional products; i.e. consumersmallonger be able to obtain the

necessary information on the health content optioelucts. This scenario simulates the

rejection by EFSA of all health claims’ submissfesented.



In order to simulate such scenario, we first inegiation (6) and solve for the vector of
short-run marginal cost of production and calcutateew value of market sharg§. Thus,
using the artificial shares, we solve the non-lirmetem of equation in (6) to obtain a new
vector of equilibrium pricep™: bothS*® 2 andp®® are obtained considering a manipulated
choice set where all functional yogurts in the neaikre deprived of the possibility to advertise
their health claims.

Let S andp® be, respectively, the equilibrium price and shewector that one observers

before perturbing the equilibrium; for each of thgogurt manufacturer we calculate

A7(SR = M{Z - 9- & b ,-¢} (12)

which represents the Short-Run total changes idymers’ profits due to the full enforcement of
health-claims’ de-labeling as consequence of implaation of Reg. (EC) No. 1924/2006. The
long-run equilibrium considered in equation (11dicbalso be used to obtain the shadow price
of investing in functional attributes. That woudd useful if simulating changes in profits under
another extreme outcome of the implementation @f. ReC) No. 1924/2006, i.e. the
disappearance of all functional alternatives from inarketplace, which would leave
manufacturers unable to recover pre-existing imaests in R&D and advertisement, analysis
which is not developed here.

To complete the evaluation of the effects of fdtldbeling we also simulate changes in

consumers’ surplus under. Having obtained estisnatéhe demand parameters, we can
calculate the level of unconditional utility formsumeri asV;, =exp(@, + 4, ). Following

McFadden (1981), one could obtain a value of edentavariation (EV) by dividing the

difference of baseline indirect utility minus tladtthe de-labeling scenario for each individual by



the estimated price coefficient from the demand ehodveraging over all consumers (i.e. using
the sample analog of integrating over the randorarpater’s distributions) and using similar
notation of that in equation (12), the average \eaint variation for a consumer after full de-

labeling occurs is:

—del _ m Vdel _VO
EVi =nmit) -— 1
; a+a'y, 3

where a is the mean of the estimated price parameter frguation (3),a" is the coefficient of

the random component associated with it and the number of random drawswfrom its

distributionPv.

3. Dataand Estimation
3.1Data and Variables Description

We estimate the random coefficient discrete chdemmand model using a proprietary
scanner dataset provided by the Food Marketing@entre at the University of Connectitut
supplied originally by Information Resources Inamgted (IRI). The database includes 12
monthly observations of yogurt sales (quantities aaues) for the period January 2007 —
December 2007 in Hyper- and Super-markets locat¢iiteen Italian IRI regions covering
most of the national territoryThe data contains yogurt sales for 64 products(entional
and 16 functional), for major leading vendors ofjyds operating in the Italian market (Danone,
Granarolo/Yomo, Nestle, Mila, Muller, Parmalat, \gno, Private Labelreferred below as

brands), discriminating for flavor (plain, fruithd other flavors), fat content (skim and whole),

8 Ronald W. Cotterill, director of the Food MarkefiRolicy Center is thankfully acknowledged for giag access
to the IRI data.

° Some of the regions were excluded as their maskattaracterized by prevalence of local brandsgesiing that
the choice set for consumers in those regions doeilsuibstantially different than in the rest of tfadian territory.
The regions excluded are Sicilia, Sardinia, CatakBiasilicata and Trentino Alto Adige.



consistency (drinkable versus non-drinkable) aredpttesence of functional attributes, for a total
of 9,800 observations. Volume and value of satesiaed to calculate prices in €/Kg.

Following Di Giacomo (2008), the size of the potalhgogurt market is calculated assuming that
each consumer in each region consumes one serviagt25 grams — of yogurt daily. The total
number of resident population in each region isimtetd from the Annuario Statistico Italiano of
the Istituto Nazionale di Statistica (ISTAT), whishthen multiplied by 0.125 and by the number
of days in each IRl “month.” The total (potentiedarket is then used to calculate each product
market share of each alternative, along with thisida share for each market.

The product characteristics other than price aeduhctional indicator included in the
demand equation are an indicator of fat contenb({@)p one of “plain” flavor, one for drinkable
yogurts, two for fruit flavors (with pieces of fttand with pulp) and brand indicators (the
excluded one being Private Labels).

Table 1 presents average prices (€/serving) anllehahares for the 64 products used in
the estimation. From the data in Table 1 it emetigasDanone is, the leader in the Italian yogurt
market. However, although its position is cleaoamfunctional yogurts, among conventional
ones, the situation is more mixed. For examplea®iLabels and Granarolo compete for the
predominance among the “Fruit with pulp” yogurtivBte Labels and Danone compete for that
in “fruit with pieces” ones, while Granarolo seetaglominate that of flavored ones. With
respect to prices, yogurt manufacturer seem teubstantially similar prices across flavors
(with the exception of Muller and Nestle). Alsdhive the market leaders seem to benefit from
their position by charging higher prices (on aver@d9 €/serving Danone, 0.39 €/serving
Parmalat, 0.49 €/serving Granarolo, 0.44 €/seriingjer), the other vendors price their

products at levels that are close to the PLs’ prie@erage price of Mila’s product 0.34



€/serving; Vipiteno’s 0.32 €/serving; PLs’ rangifigm 0.29 to 0.37 € /serving) or that, vice
versa, PLs could perhaps compete more heavilytwike brands. Lastly, Danone and
Parmalat, price their functional alternatives ghleir than their conventional ones (average price
of Danone’s functional is 0.64 €/serving; Parmal&’58 €/serving) while both Nestle’s and
Granarolo’s (Yomo) conventional fruit flavored atiatives (and drinkable in the case of Nestle)

show similar prices across product lines.

3.2Estimation and Identification Strategy

Following Berry (1994) and BLP (1995) we estimdte demand using Generalized
Method of Moments (GMM). The population momentdibion exploited in the GMM is that
the product of exogenous instrument variables tighstructural error term in equation (2) is
zero. Following Nevo (2001) let’s define the veadb exogenous instruments s [z, ... Z].

This vector satisfie€[Z' a&)] =0 whereaw(6*) is a function of the true values of the

parameters of the modé* which, in our case is equivalent to the produ&tesiic

unobservable, . The vector of GMM estimate@ solves:

0= arg@mina)(é? )ZAZ w@) (14)
whereA is a consistent estimate &=[Z'aww' Z]. In order to solve equation (14) one needs to
calculate the vector of unobserved characterigiicsy means of obtaining values of the mean
utility o, so that the market share functions, as describeduation (4), and the observed

market shares are equal or tisgtX, ,d,;8) = S(.), which requires numerical methotfs.

19 Simpler specifications of how consumers’ hetereifgrenters equation (1) lead to closed form sohsiof the
market share function in equation (4). That ihé only source of heterogeneity was the extrenheevigpe |



The estimation of the demand equation is perforossag the MPEC algorithm
developed by Dubet al.(2009) using the optimization package TOMLAB-KNIDR Dube et
al. (2009) show that the nested fixed point algonitalso known as nested contracting mapping
algorithm) to solve for the market share functideyeloped by Berry (1994) and BLP (1995) is
susceptible to numerical issues due to nestedtcadis inner loop, such as inefficiency and
failure to navigate to global minimum. They prop®EC as a new computational algorithm
for implementing the BLP estimator. This new altfum recasts BLP’s GMM objective function
as a mathematical program with equality constr@mis the name MPEC), and hence
circumventing the need of nested inner loops aat #ssociated numerical issues. They show
through numerical theory and Monte Carlo simulatittmat MPEC could significantly improve
numerical efficiency and accuracy.

The GMM estimator explicitly accounts for the pdiahprice endogeneity by the uses of
instrumental variables. To this end, we use casiables related to manufacturing and retailing
costs of yogurt. Variations in these cost varialalee correlated with variations in prices but
uncorrelated with unobserved demand shocks. Silhtlee vendors considered in the analysis
operate on a national scale, part of our identificastrategy aims to use variation in yogurt
prices that is unlikely to be correlated with regibshocks which could, in principle, impact
both demand and supply. To that end we use th@afiig input prices as instruments for retail
yogurt prices: farm-level milk price (national, nibly, €/1), price of nuts the origin (national,
monthly, €/kg), farm-level, national price of frifitational, monthly, €/kg), from the DATIMA
database of the Istituto per lo Studio dei Meréatiicoli ISMEA) and the European import

price (CIF) of sugar (national, monthly, US $/Iby, Index Mundi. Additionally we control for

random componerm; , the mean utilityy; will be equal to In§;) - In(Sy) which results in the multi-nomial logit
demand model.



differences in retailing costs, by means of retaitkers’ per capita earnings (regional, annual, €

.000) by the Ministero dello Sviluppo Economicosewatorio Italiano del Commercio.

4. Empirical Results and Discussion
4.1 Estimated Parameters and Elasticitities

The results of the estimation of equation (4) aesented in Table 2. Along with the
estimates of the Radom Coefficient Logit, repoitethe last column on the right, the results of
two Multi-Nomial Logits (MNL) are also reported:*aaive” model where endogeneity of prices
is not accounted for (column “OLS”) and one whemdageneity is instead controlled for
(column “2SLS”). In spite of the low R-squarede ttoefficients are jointly significant at the 1%
level (statistic not reported); also, the p-valfi¢he Sargan test is close to 0.1, suggesting
orthogonality of the overidentifying instrumentastly, the value of thE-statistics for the joint
significance of the instruments in the first stagression exceeds the “rule-of-thumb” value of
10 indicated by Stagier and Stock (1997), rulingtbe presence of weak instruments problems.

The most considerable differences in estimatedficteits across models are in the
coefficients of price and functional indicatdfs The mean of the estimated price parameter in
the random coefficient model is approximately -8 wBile the random component of the price
coefficient (i.e. variation from the mean) is 4.@8th coefficients being significant at the 1%
level. This result indicates that taste heteroggm®es in fact play a considerable role in
impacting consumers’ price sensitivity in the kaliyogurt market. The empirical distribution of

the random price coefficient is reported in the fefnel of Figurel; from such distribution

1t should be noted that the results discusseolat@ned from a model including a random coeffitien the
“Fruit with pulp” attribute. We experimented witlifferent specifications of the model, includindfeient random
parameters for different attributes, obtainingmiost cases qualitatively similar results. Allowiiog random
coefficients for all the product attributes waseatdible due to the excessive computation time amegprequired.



(centered at -8.6), it can be noted that, althaugkt of the values are in the negative range, the
left tail of the distribution includes some positivalues of the price coefficients.

The mean of the estimated coefficient of the fuor@l indicator is approximately 0.43
(statistically significant at the 1% level), whilee coefficient of the random component
associated with it is small (-0.055), and not statally significant, indicating that consumers’
taste for the functional attribute, is not chareetal by substantial heterogeneity. Given the
narrow distribution of this parameter, as illustchtn the right panel in Figure 1, no consumers
will be likely to show a negative attitude towafdactionality.

With respect to the coefficients of the other htites the “plain” indicator shows
negative and statistically significant coefficiemsll estimated models, suggesting that, on
average Italian yogurt consumers appreciate flal/gogurts more than others. In fact the fruit
indicators are both positive, similar to the caaéint of the drinkable attribute. In terms of the
estimated coefficients for the vendor indicatonese of Danone and Muller are positive and
significant across models, while those of Parmdiia, Parmalat, Granarolo, and Vipiteno
show negative and statistically significant sign.

The median of the distributions of the estimated-gsice elasticities obtained using the
estimated parameters of the random coefficient k@i reported in Table 3. The values range
from -0.79 (Danone Plain Functional whole) to -2(P4rmalat, Fruit with Pulp, Conventional
Skim) for an average value of -1.64. These vadwegeasonable and are consistent with the
values reported by Di Giacomo (2008) in her analg$ithe demand for yogurt in the Italian
market, ranging from -0.88 to -2.66.

Overall, five patterns emerge from the values iblé&:



1 Functional vs. conventionalFunctional yogurts show lower values of own-prédasticities
than their conventional counterparts, across brdtadsrs, and fat content. This result
corroborates previous findings that consumers dhigiver willingness to pay for products
with health enhancing features (see for examplet\&tes 2002; Markosyaset al 2009)
and that the demand for functional products tendsetless elastic than for conventional
ones (Bonanno, 2010).

2 Drinkable the demand for drinkable conventional productseaps to be more inelastic than
that for other conventional alternatives, whilesihot clear whether this holds as well for
functional products, given the very small valuegstimated elasticities for Danone’s
spoonable functional yogurts.

3 Brand(vendo): the demand for Danone’s yogurts tends to bed&ssic than that for other
brands, across flavors, fat content and functipnaperties, with the exception of the
drinkable whole functional alternatives, where deenand for Danone’s products appear the
most elastic, perhaps due to its high prices.

3 Flavors the demand for fruit flavored yogurts shows (@rrage) higher values of elasticity
than that for other flavors (at times comparabte) plain, in particular that of “fruit with
pulp” alternatives, which show the largest valukslasticity.

4 Fat contentno unique trend emerges with respect to fat edraed; while the demand for
whole alternatives seems to be more elastic thaliglat ones, among plain, fruit flavored
(with the exception of the functional alternativyes)d drinkable ones, the demand for the
light alternatives appear more elastic among sornvate Labels.

A summary of the elasticities by brand and by preseof functional attributes, along

with profit margins calculated as in equation @presented in table 4. Besides corroborating



what illustrated above — Danone’s products bemgfitrom lower values of elasticity of demand,
and that functional products dhow less elastic dehthan conventional ones — the results
illustrate also that the price cost margins forftivectional products are 9 % (in the case of
Granarolo) to 32 % ( in the case of Parmalat) highan for their conventional counterparts.
Although the estimated average margins appear ([@agkarge as 90%), the reader should keep
in mind that these are short-run margins and tieyt tlo not take into account the presence of
fixed costs. Interestingly the profit margins dfraanufacturers that have not ventured in the
production of functional products show similar PGMee lowest of which is registered for
Private Labels (55.15%), which may perhaps indieateck of brand image for those
manufacturers that appear “less-differentiatediltexy in lower margins.

In sum, the results illustrated so far indicatd,tha Italian consumers appear less price
sensitive for functional yogurts, food manufactareray see the development of functional
alternatives as an opportunity to differentiatdrtpeoducts and benefit from higher margins. If
that is the case, the potential losses that thaiddacur if de-labeling is enforced could be

severe. The results discussed in the next septmnde evidence to support this intuition.

4.2 Impact of De-labeling on Firms’ Performance and Ceaomers’ Welfare

Table 5 presents the results of the counterfaetalysis simulating the impact of full
de-labeling enforced by the EFSA on yogurt manufi@rs operating in Ital{? In the first
place, the market leader of functional yogurts, & would experience a loss of 19% in shares
of functional products and only a 1.19% of thatofiventional ones. The outcome of full de-

labeling would therefore be that of the companyitgto lower considerably the prices of the

2 The results presented in Table 5 are obtainedidixz) counterfactual price and shares measurefoef the
drinkable alternatives, as the measures resultorg the simulation of de-labeling for these produgére too large
and therefore unrealistic.



conventional products to avoid losing market shasese the new equilibrium price of
conventional yogurts will drop more than those afiventional one). Overall, Danone’s short-
run profits in 2007 would have decreased by appnaxely 64 million Euros, or almost one
fourth of its total profitability, if full de-labéhg had been in place.

Other yogurt manufacturers would have fared béftten Danone. Granarolo, who would
have been forced to exit the market of functiomwrts, could have more than compensated the
losses from that front thanks to higher profitshia conventional segment, and overall, increase
its profits, while Parmalat, would have been ableeplenish the losses from the functional
segment with some gains from the conventional dwestle (who could have benefited from
higher prices in the conventional segment) woulkehaso incurred a substantial loss, in the
order of approximately 20 million Euros. Interegly, our counterfactual predicts losses also
for manufacturers who do not produce functionalytsy in particular for Vipiteno and Private
Labels. This result comes from the higher equilitor prices and lower shares, which are
perhaps the result of changes in the compositidhef consumer base. As some consumers
attracted by functional product may lose interesie-labeled products, manufacturers of
functional alternatives will lower their price withe result of price sensitive consumers
perceiving the un-labeled functional products noarenappealing to them. This could result in
the same less price sensitive consumers to love@rcbnsumption of conventional product
which could, in turn impact the profits of manufaetrs who avoided investing in functional
alternatives.

The overall losses in producers’ profit due to ladnforcement of de-labeling are
estimated in 114 million Euros, or approximatelyd4More than half of this loss would come

from Danone, approximately 20% from Nestle, angpp@&ent from Vipiteno and Private Labels



combined, which would see their position of lowegd alternative being jeopardized by the
lower prices of the de-labeled functional altervexdi

The estimated impact of full health-claim de-labglon consumers’ welfare is calculated
using equation (13), whose values are reportedhiet6. First, the values of the simulated
individual consumers’ utility shows that the averatifference in indirect utility would on
average be 0.072, resulting in cumulative decraasadélity of approximately 27% among
consumers. In order to show how these differencesilities differ across heterogeneous
consumers, the ratio exp)/expU;®) was calculated and its distribution plotted igufe 2.
From that histogram, it clearly emerges that mossamers show larger level of utility when
they are able to observe health claims of the prothey buy (the mean value of the ratio being
1.43).

Table 6. Impact of health-claims de-labeling onszaners — utility and Welfare

Individual utility changes N draws  Mean Std. Dev. Min Max
expUi®)-expU:°) 999 -0.0722 1.5413 -43.06 1.4765
Daily Individual Welfare Loss 999 -0.0137 0.2771 -6.0596 1.9586
Annual Average Individual Welfare Loss -4.9972

Total Welfare Losses -228.797

The resulting average welfare loss for each consisrd approximately -0.0137 € daily,
or approximately 5 € per year, which, aggregatimgraonsumers in the 13 regions considered
(market size is 45,784,960 people) results of arall/welfare effect of the full de-labeling

simulation of approximately -228.8 million €, whiglould be twice as the losses in profits.



Therefore, if the EFSA was operative in 2007, dnthad rejected all health claims among
functional yogurts in the Italian markets, the tal@adweight losses would have been of 343
million Euros.

The result that consumers would have been twiceoase off as manufacturers, should
however be taken with caution. In fact, our cotiattual assumes that consumers derive zero
utility from the presence of a functional attribatece health claims are removed from label and
packages. Itis likely, especially in the immediaftermath of the removal, that consumers still
know and thus enjoys the presence of functiongbates, even if these are not acknowledged in
the labels (that is, there will be some utility@sated with the functional attribute). Hence, our

welfare estimate should be viewed as an upper botindnsumer welfare loss.

5. Concluding remarks

As the market for health-enhancing food producfsaexls, policymakers have
considered updating regulatory schemes about helalitms on food products, so to improve
transparency and reduce the risk of asymmetrianmétion between consumers and producers.
A recent regulation of the European Union, RegatatEC) No 1924/2006, of the European
Parliament and of the Council of 20 December 20@fiates the submission of documented
clinical trials by food manufacturers that wanttove health claims on their products. The
European Food Safety Authority (EFSA), in chargeeviewing such submission, has adopted a
rather stringent approach, rejecting the majoritgaplication. Some pundits sustain that such
approach could jeopardize innovation and growtthefEuropean food industry as a whole.

Excessive stringency could also hurt consumerseagsch cost to obtain information on health



properties of foods will increase, and productetyricould also decrease (if manufacturers lose
interests in investing in functional products).

As food manufacturers whose application to carmgalth-claim are rejected by the
EFSA can still sell their products but without rejoay the claims on the packaging, we used a
case-study approach and analyzed changes in pnsdpcefits and consumers’ welfare that
could occur if all functional yogurts present i thialian market were to be sold without health-
claims on their packaging. In this preliminary Wwove illustrate the results of a counterfactual
analysis for a “full de-labeling” scenario usingwnd estimates for conventional and functional
alternatives yogurts in Italy obtained via a moahlch accounts for consumers’ taste
heterogeneity (mixed logit). The estimated logs@® health-claims de-labeling could be
substantial, which, for the year 2007, could hasilts in potential losses of 114 million Euros
of yogurt manufacturers’ profits (more than halitifoming from the market leader, Danone)
and twice as large losses (229 million Euros cica@pnsumers’ welfare. Although the latter
figure is an upper bound, as consumers may stiileae some satisfaction from the presence of
functional attributes, even if not advertised, msults indicate that there is, at least potentiall
concrete risk that both manufacturers and consuotansl be substantially hurt — especially the
former — by an excessive stringency of the impletaigon of Reg (EC) No. 1924/2006.

The analysis presented here is preliminary, aggsdot account for changes in long-run
profitability due to changes in fixed-cost relatedR&D and/or advertising which are substantial
in the market of health-enhancing food producttsoAa different, more severe outcome of Reg
(EC) No. 1924/2006 would be that of food manufaatsiidiscontinuing the production of
functional alternatives. In order to simulate ajsin producers’ profits and consumers’

welfare one should account for both the impos$ybdf recovering pre-existing R&D costs (on



the producers’ side) and the decrease in the nuofharieties in the market (on the consumers’

side). Next developments of this analysis willlide an investigation of such changes.
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Table 1 — Average Price and Market Shares (%) -uAhAverage (2007) across 13 IRI Italian Regions

Danone Parmalat Granarolo Nestle Mila Muller piténo PL

Conventional Price Share Price Share Price Share Price Share Price Share Price Share Price Share Price Share
Plain Skim 0.57 0.058 0.50 0.037 0.33 0.015 0.42 0.073 0.31 0.082 0.30 0.188

Whole 0.55 0.030 0.46 0.051 0.36 0.104 0.31 0.086 0.31 0.184
Fruit Skim 0.68 0.002 0.36 0.069 0.35 0.121
(Pulp) Whole 0.58 0.051 0.38 0.259 0.53 0551 0.65 0.086 0.31 0.086 0.41 0.030 0.32 0.335 0.32 0.332
Fruit Skim 0.55 0.532 0.49 0.059 0.38 0.049 0.34 0.112 0.52 0.102 0.32 0.057 0.35 0.210
(Pieces) Whole 0.52 0.004 0.40 0.083 0.41 0.092 0.34 0.069 0.42 0.086 0.32 0.043 0.29 0.207
Other Skim 0.60 0.069 0.37 0.027

Whole 0.43 0.026 0.57 0.327 0.33 0.063 0.45 0.004 0.33 0.127 0.32 0.127
Drink 0.56 0.074 0.64 0.019 0.41 0.104 0.49 0.242
Functional
Plain Skim 0.63 0.068

Whole 0.60 0.119

Unsp 0.58 0.016
Fruit Skim 0.62 0.106

Whole 0.62 0.403 0.56 0.006
Other Skim 0.66 0.027 0.54 0.006

Whole 0.64 0.533 0.59 0.072
Drink Skim 0.68 0.181 0.60 0.044

Whole 0.67 0.696 0.65 0.049 0.61 0.200 0.60 0.026

Note: Prices are expressed in (€/serving); Sersing = 125 gr.
Market shares are calculated using an estimatatrrket resulting from the daily consumption 86gdr of product per person



Table 2 Estimated Demand Parameters

VARIABLES OLS 2-SLE Random Coefficiel
meat Random Coef
Price -4.42°7 R -7.08¢  x** -8.61¢ *** 4,031 ***
(0.191 (1.124 (0.016 (0.008
Functiona 0.69¢  *** 0.96¢ *** 0.42¢ *** -0.05¢
(0.044 (0.121 (0.008 (0.203
Fruit Pulg 0.55(  *** 0.53¢ *** -10.64° *** -7.832 ***
(0.044 (0.045 (0.036 (0.019
Fruit Piece 0.167 *kk 0.051 0.21¢ ***
(0.043 (0.065 (0.001
Whole 0.70¢  x** 0.658  *** 0.741 ***
(0.028 (0.036 (0.000
Plain -0.15¢  *x* -0.25¢  x** -0.11: ***
(0.040 (0.058 (0.000
Drink 0.63c  *** 0.74C *** 0.512 ***
(0.048 (0.066 (0.001
Danont 0.581  x** 1.257  *x* 0.40z ***
(0.068 (0.287 (0.001
Granarolt -0.05¢ 0.45z ** -0.10¢ **
(0.063 (0.221 (0.001
Parmale -0.972: -0.661 *** -0.99z ***
(0.059 (0.142 (0.001
Nestle -0.247 ** 0.30( -0.27¢
(0.074 (0.239 (0.001
Muller 0.63¢  *** 0.97¢ *** 0.63¢ ***
(0.058 (0.152 (0.001
Mila -0.9471  *x* -0.867 *** -0.92( ***
(0.054 (0.062 (0.001
Vipitenc -0.67¢  *x* -0.68] *** -0.68% ***
(0.055 (0.055 (0.001
Constar -5.43¢  *x* -4.35¢ x** -4, 727 ***
(0.091 (0.458 (0.004
Observation 9,80( 9,80(
R-square 0.231 0.21¢
Partia-F (F-value’ 49.60t (0.000
Sergan (F-value’ 9.381(0.09%)

Note: Standard errors in parentheses; *** p<0.01p<0.05, * p<0.:
Instruments fc price farm-level milk price, FOB sugar rice, farn-levelfruit
price; average nut prices; retail earnings.



Table 3 — Median estimated own-price elasticittestgtistics in parenthesis)

Danone Parmalat Granarolo Nestle Mila Muller piténo PL

Conventional  Elast ¢-stat) Elast (t-stat) Elast t-¢tat) Elast ftf stat) Elast tfstat) Elast ftstat) Elast (t- stat) Elast t-§tat)
Plain  Skim -1.32 (3.11) -1.54  (5.53) -1.70 (19.321.70 (9.51) -1.68 (15.99) -1.67 (16.86)

Whole -1.40 (5.37) -1.64  (7.98) -1.70 (12.43) 68L. (15.65) -1.67 (15.40)
Fruit- Skim -1.98 (4.83) -2.94 (19.03) -2.91 (19.80)
Pulp  Whole -2.51 (10.71) -2.83 (10.08) -2.37 (283.112.15 (7.62) -2.78 (14.85) -2.89 (23.90) -2.563.p6) -2.56 (17.49)
Fruit - Skim -1.40 (4.22) -1.57 (7.45) -1.71 @2 -1.70 (14.13) -1.53 (5.25) -1.69 (14.04) -1.7113.52)
Pieces Whole -1.47 (4.79) -1.71 (13.52) -1.71  (P.76 -1.70 (13.91) -1.69 (9.74) -1.69 (12.73) -1.6815.37)
Other Skim -1.19 (2.69) -1.72  (12.11)

Whole -1.68 (10.10) -1.31  (5.46) -1.70 (14.02) .65l (8.46) -1.70 (14.42) -1.58 (6.66)
Drink -1.04  (1.95) -1.71 (10.72) -1.17 (2.95) -1.58 (6.66)
Functional
Plain  Skim -0.79 (1.76)

Whole -1.04 (2.31)

Unsp -1.27  (3.50)
Fruit ~ Skim -1.36 (4.11)

Whole -0.90 (2.28) -1.36 (3.89)
Other  Skim -1.16  (2.52) -1.50 (4.07)

Whole -0.93 (1.64) -1.26 (3.46)
Drink  Skim -0.90 (2.28) -0.94 (2.11)

Whole -1.58 (6.66) -0.87 (2.13) -1.13 (3.18) -1.1R2.79)




Table 4 — Summary of Elasticities and Price Costdifes (PCM)
across brands and functional attributes

Vendor Attribute Elasticity PCM  %PCM

Danone Conventional -1.54 0.43 64.75
Functional -1.07 0.64 88.33

Granarolo Conventional -1.69 0.35 62.22

Functional -1.50 0.44 71.30
Mila Conventional -1.88 0.22 55.81
Functional -1.50 0.50 72.95

Nestle Conventional -1.68 0.47 71.94
Functional -1.04 0.62 89.80

Parmalat Conventional -2.29 0.22 48.16
Functional -1.30 0.53 80.37

Muller Conventional -1.82 0.30 58.92
Vipiteno  Conventional -1.83 0.21 56.71

PLs Conventional -1.93 0.21 55.15




Table 5 — Impact of de-labeling of health claimsfanctional yogurts on profits and welfare

Price (€/serving)

Market Share (%)

SRAn™ (eq.12)

. 0 del pO-pae! oS- 0 del del
Vendor Attribute P P (%) 53 %) T T Ar
Danone Conventional 0.66 0.59 -10.61 0.1 0.13 -1.19 59.37 58.66 -0.71
Functional 0.72 0.65 -9.05 0.21 0.15 -26.24 178.25 117.87 -60.37
Granarolo Conventional 0.56 056 -0.5 0.19 0.21 1.09 87.06 96.15 9.09
Functional 0.61 055 -11.12 0.01 0.00 -100 3.71 0.00 -3.71
Mila Conventional 0.39 0.59 5453 0.09 0.05 -45.54 25.28 27.80 2.52
Functional 0.69 0.63 -9.04 0.02 0.01 -61.43 13.38 7.46 -5.92
Nestle Conventional 0.64 0.6 -2.25 0.05 0.08 26.07 32.28 45.76 13.48
Functional 0.69 064 -79 0.12 0.09 -28.11 101.08 68.08 -33.00
Parmalat Conventional 0.45 048 548 0.11 0.12 -4.99 32.06 39.34 7.27
Functional 0.66 0.6 -893 0.03 0.02 -51.12 22.14 14.66 -7.48
Muller Conventional 05 052 424 023 0.2 -253 92.07 84.13 -7.94
Vipiteno Conventional 0.36 0.63 72.81 0.12 0.03 -70.33 33.60 17.83 -15.77
PLs Conventional 0.37 0.65 74.07 0.17 0.06 -62.17 48.00 36.14 -11.85

TOTAL

728.34 613.94 -114.40




Table 6. Impact of health-claims de-labeling onszamers — utility and Welfare

Individual utility changes N draws  Mean Std. Dev. Min Max
expUi®)-expU:°) 999 -0.0722 1.5413 -43.06 1.4765
Daily Individual Welfare Loss 999 -0.0137 0.2771 -6.0596 1.9586
Annual Average Individual Welfare Loss -4.9972

Total Welfare Losses -228.797




Figure 1: Distributions of the coefficients asstethwith price and functional attribute
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Figure 2: Distributions of expl%)/expU;®) across consumers
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