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Functional Foods as Differentiated Products

Abstract

Food products providing health benefits beyondinoitr, or functional foods,
draw consumers’ attention and promise growth opmitres for innovator
food manufacturers. European functional food mactuiers may be facing
future challenges, mainly due to the European Unkegulation (EC)
N0.1924/2006 regulating food products’ health-ckimHowever, in spite of
the interest shown by academics to understand doeptance of these
products no study exists that analyzes the pralfityalof functional foods.
Using a relatively novel methodology — an adaptatd the LA/AIDS model
by means of Pinkse Slade and Brett's (2002) digtanetric (DM) method —
this article treats functional foods as differetstth products and provides
estimates of demand and profit margins for bothveational and functional
alternatives sold in the Italian yogurt market. eTesults indicate that, in this
market, the demand for functional products is ofteare inelastic than that for
conventional ones and that brand loyalty plays gom@le in consumers’
adoption of the functional alternatives. Resuls® auggest that, on average,
functional yogurts deliver higher margins than theginventional counterparts,
and that the increased profitability is due in &agart to the specific presence
of the functional attribute.
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Functional Foods as Differentiated Products

Consumers’ interest for nutraceutical food produdfeaturing both nutritional and
pharnmaceuticalproperties) has been growing, particularlyfiomctional foodswhose claim is to
provide health benefits beyond the traditional ients they contaih. The growth of the
functional foods’ market is remarkable: during feriod 2004-2007 the sales of fortified and
functional packaged goods have exceeded 10% ineeBurope The Economist2009), while
forecasts project the value of the global marketfémctional foods to grow by 56% over the
period 2007-2013, to reach $128 billion in 2013d@waterhouseCoopers, 2009).

In spite of the growing importance of the phenonmerittle formal research exists on the
economics of functional foods (see Siro et. al @F0r an exteensive review of the literature on
functional foods). Most of the existing researobuses on understanding consumers’ attitudes
toward functional products using survey data ratthem using actual observed purchasing
decision. A common finding of these studies ig tansumers with a positive attitude towards
functional foods also have a clear understandirtjaapositive perception of the health benefits
they provide (see for example Urala and Latheenr28Kki3, 2004, and 2007; Verbeke 2005;
Labrecque et al. 2008). Also, survey-based studies have found that comssirehow high
willingness to pay for food with health-enhancireatures and/or additional health properties
(see for example West et al. 2002; Larue et al42Barkosyan et al. 2007).

However, higher prices may be one of the major lesrtbr both consumers’ acceptance
and buying intention of these products (Childs &atyzees, 1997). As a consequence, if
functional foods’ manufacturers fail in their diféatiation strategyi.g. if the own- and cross-

prices elasticities of demand are large), consunmeay be less likely to purchase more



expensive functional alternative and/or more likaty switch to the conventional ones.
Surprisingly, to date, no study has investigatecisomers’ actual purchase decisions of
functional foods and the role of prices in suchislens.

Understanding consumers’ purchasing patterns fonctional and conventional
alternatives is of crucial importance to evalu&ie ihcentives motivating food manufacturers to
develop a line of functional products. In genefahctional foods are sold as differentiated
products by large food manufacturers with the dbjecto attract a new consumer base and,
often, to revitalize mature segments (Heasman aetlektin, 2001). If on the one hand the
higher margins gained from selling functional produhelp revive mature segments, on the
other hand they are necessary to recover 1) thge R&D costs incurred in the development of
the functional attributé 2) high marketing costs, and 3) those disecononfissope which may
arise from the excessive length of the productslifraganska and Jain, 2006%)nd from the
failure to support the already existing core pradiElerath et al. 2008).

Functional food manufacturers emphasize that hdadtefits obtained from repeated
consumption, to both increase the likelihood ofaating (and retaining) consumers with higher
willingness to pay as well as brand loyalty, aimtogset high barriers to entry and successful
differentiation. However, if brand loyalty is nathieved, this strategy may be risky. In markets
characterized by consumers’ experiencing switchgogts, firms compet&éead-to-headand
match their competitors’ strategies (Klemperer, 8)99which could result in other food
manufacturers developing products with similar tioral attributes to those of the successful
players in the market. In sum, functional foodsnofacturers aim to achieve higher margins

capitalizing on repeated purchases and brand loyait spite of the proliferation of functional



food products, no study has so far investigateatfanal foods’ profitability and the extent of
their differentiation?

The lack of formal analysis of the potential praffility of functional foods is surprising
especially in light of the rapid changes that tlhedpean functional food industry is experiencing
with the implementation of the Regulation (EC) N824/2006, 20 December 2006, regulating
food products’ health claims. Food industry pusi@dite concerned that the lack of transparency
of the protocols used by the EFSA review panel pragte a climate of uncertainty which could
jeopardize the future innovation and growth of Ehgopean food industry (Starling, 2009).
The burden of the uncertainty deriving by the impéatation of the Reg. (EC) No. 1924/2006
adds to the list of costs that manufacturers egpea when investing in the development and
marketing of functional products described above.

In order to provide a better understanding of theadhics that characterize the market of
functional foods, this study aims to 1) analyze rithle of product characteristics on consumers’
demand and price sensitivity for functional and \artional products; 2) to investigate the
determinants of consumers’ switching decision betweonventional and functional alternatives
(and vice versa) and; 3) to provide a first assessof the profitability of functional foods.

To achieve these objectives, Deaton and Muellbau€t980) LA/AIDS model is
modified following Rojas and Peterson’s (2008) adapn of Pinkse, Slade, and Brett's (2002)
Distance Metric (DM) method, and the model appte@ scanner database of yogurt purchases
in sixteen Italian regions including eighteen carti@nal and twelve functional produés.he
DM method follows the concept that products morgatht in a characteristics space are less
likely to be substitutes to one another. This rodthllows for a flexible substitution pattern

across products while keeping the analysis traetdblg., only one equation needs to be



estimated, even when a large number of productsdsrare considered, and the size of the
parameter space is also heavily reduced). Thantgbgurt market represents a good case study
since large yogurt manufacturers operating in th&sket (Danone, Parmalat and Nestle) have
heavily invested in adding new product lines inahgdmainly functional products. Table 1
contains a list of examples of functional yoguntddsin the Italian market during the period
2004-2007.

The results show that Italian consumers of funeiogogurts are on average less price
sensitive than those purchasing conventional cared,that brand loyalty plays a major role in
this market. Also, if motivated by a price increastra-brand shifting between functional and
conventional yogurts is more likely than acrosstds suggesting that the presence of different
functional attributes across brands enhances swgatosts. Lastly, the results suggest that, in
most cases, functional yogurts generate higher img&ripan their conventional counterparts,

principally due to the functional attributes theiass.

The Model

The demand for yogurts in the Italian market is sled following the Linear Approximated—
Almost Ideal Demand System developed by DeatonMamellbauer (1980). Leg[1(1,...,J ) and
t0(@,....,T) be product and time indexes, respectively. ggetbe the retail-level quantity

demanded for produgtat timet andp; its price, the total expenditure for yogurt at eimis

X, = q, P, , so that
j

J
(1) we=a+>hlog R +4 Iog%+ 6,



is product’sj expenditure share at timglogR" is Moschini's (1995)

where w; = DB
X

T

J
Laspeyers-type Price IndeXo@P" = Z\/\lf log p, where w! =T*» w, ), the as, bs and
j=1

=
Bs are parameters to be estimated @ an error term. After imposing all the restocts
dictated by theory, the estimation of a LA/AIDS demand system requiessimatingJ-1
equations and(J-1)/2 cross-price parameters which, for ladggdecomes a hardly manageable
process.

To circumvent the dimensionality issue, the crogsepparameterd, s are assumed to
be functions of the distance in attribute spaceveen producf and k. This approach, the
Distance Metric (DM) method, originally developed¢ Pinkse, Slade and Brett (2002) to
analyze spatial price competition in the U.S. whale gasoline market, has been first applied to
the analysis of demand in Pinkse and Slade’s (2604dy of the U.K. beer market. The
methodology followed in this paper draws largelynir Rojas (2008), Rojas and Peterson (2008)
and in part from Pofahl and Richards (2009) appbcs of the DM method to the LA/AIDS
model (which will be referred to as DM-LA/AIDS).

In this application of the DM method, I@f and ZJ.D be sets of product’s attributes,
measured in continuous space (calories, fat comtient.), andn discrete space (brand, flavors,
presence of a functional attribute), respectivelet J;; and d; be the measures of closeness
between productsandk, function of continuous and discrete attributespectively. Following
Pinkse and Slade (2004), Rojas (2008), and PofadhlRichards (2009)gj, is specified as a

function of the Euclidean distance in charactersssipace between prodiji@ndk:°



(2)
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where chl (z5) is thel-th continuous attribute of produgctk). Let zﬁ be an indicator variable

such thatz}f={1 if productj shows characteristic 0 otherwise}. The expression fo¥, is:

1if |z) - Z|=0
D — j
B 9% {Oif|z},>—4?|:1.

It should be pointed out tha¥; anddy play two very different rolesdy; is a global measure of
product closeness and it will show small, but nemzvalues even for products that are very
dissimilar. J;, is instead a local measure of closeness which thieegalue of 1 if andk have
the same attribute (i.e. they areighboring products), 0 otherwise. Before proceeding, one
technical note regarding equation (2) is needeat. cbntinuous attributes measured in different
units, their values (or their distances) shoulchbenalized to one to ensure that all the attributes
have the same weight in determining closenessceSmthis analysis all continuous attributes
will be expressed in the same unit, so no rescalitighe needed.

Using the closeness measurd§ andd; the cross-price parameter portion of the

LA/AIDS is reformulated as follow¥?

J J J
4 X bylogp,=blogp+A4 > 5 logp +¢ > . logp
k=1

k% j Kz |

which gives b, =A,85+¢,8%,...5, =A 37 +¢ 3°, where ¢,and A are parameters to be

estimated. Additionally, following Rojas (2008)caRojas and Peterson (2008), symmetry is

imposed to the cross-price parameters by assumidg=A,=..=4,=4 and



$,=¢,=..=¢,=¢ .Sinced; =J; andd, =g, one hasid; +¢J;, =b, =h, = A5 + 3,
which reduces the total number of cross-price patam to be estimated fra¥J-1)/2 to 2.

Following Pinkse and Slade (2004), Rojas (2008)] &vjas and Peterson (2008),

product attributes are interacted with own-prigggicept and expenditure coefficients so that

only one equation needs to be estimated. Impoaing &, +Zaq Z,, b=+ Zyl;ﬁ’ and
n |
B; = b5 +z B.7Z;,, where z*, Z’and z{ are different subsets of producf'sattributes™ the

final specification of the DM-LA/AIDS model is:

W, =8+ &% +log g(yﬁlZy. #]
(5) L N y
+AY dlogp.+ > ¢ > Jplogp, + Iogﬁ(ﬂo+2ﬁ|2fm)+ & -
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where the discrete closeness measures are indexed{8rand (Br); Flavor l); Drinkable

(Dr); Functional H)}.

The sign and magnitude of the estimatgts characterizes the structure of consumers’
switching behavior motivated by a price increaBer example, a large and positive estimate of
¢® would suggest that brand loyalty plays a majoe iial this market, since consumers would

respond to an increase in the price of the protluey currently purchase by switching to a

different product by the same manufacturer. Imgdrtfor this analysis is the sign and the
magnitude ofg" , the coefficient associated with closeness infiinetional attribute. Ifg" >0,
consumers will be more likely to switch within teame types of yogurts (either conventional or
functional). If insteadg" <O consumers will be more likely to switch from unétional to a
conventional yogurt (or vice versa). The otherflicients have similar interpretations.

The Marhsallian own-/f; ) and cross-4,, ) price elasticities are calculated as:



Yot 2 W7
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where WJ(W) is productj’s (k) expenditure share measured at the sample aveCageparing

the own- and cross- price elasticities for functiomad conventional yogurts, will help
understanding the role of price on consumers’ aacee of functional products in presence of
conventional alternatives.

In order to assess the profitability associated Witittional yogurts, one needs to specify
a supply-side relationship for the firms operatingthe Italian yogurt market and use the
estimated demand coefficients to calculate proftgms. Let Y, be the set of yogurts produced
by manufacturen. Assume manufacturer maximizes its profits by (jointly) setting pricésr

all the products it produces:

(1) maxz, = a,(p=6)-F;

wherec; is product’sj (constant) short-run marginal cost &fds its fixed costs. Assuming that
prices are outcome of a Bertrand-Nash equilibritiva,optimization problem in (7) will lead to a

vector of FOCs which can be expressed as:
8 p-c=Q7dp3.

Each element of the matr® is defined as
9 Q,=Q,4,,

1 if k,jOY,

whereQ’, andA ., are respectivel’, = : .
K K P P {O otherwisé p,



The matrix Q" represents, in the context of a multi-product Bexd pricing behavior,
the ownership matrix; while the elements &f are partial derivatives of the demand equation
with respect to the vector of prices. Equationd8fines implicitly the expression of the Price
Cost Margins (PCM) for each prodydilY,. Following Rojas and Petersen (2008), one can
obtain different values of theCMs combining the estimated parameters of the DMALBS
with different structures of2". Two scenarios will be considered here, the fissuames that the
price of each yogurt is the outcome of a singledpod Nash Bertrand equilibrium (or that
Q*jk =1 for j=k and O otherwise). Following Draganska and Jain’sO0§2 finding that
manufacturers who offer multiple product lines téactchoose uniform pricing strategies inside
the same product line, an alternative multi-prodNetsh-Bertrand pricing strategy will be
simulated considering the existence of three prblines, conventional spoonable, drinkable
functional and spoonable functional (formallp;, =1 0j,k OY,, z' - £'=0, andz}" - " =().

As introducing a functional component is a long-rsimategic decision, one could
differentiate (8) W.I‘.tZ]H, and obtain a comparative static expression détemgithe marginal
variation in (short-run) profitability when a funatial attribute is added to a product. Under the
assumption of single-product Nash-Bertrand pricimgge could obtain an estimable form of a
comparative static expression for a change in dhedilation of a product. Since the functional
attribute is represented by an indicator varialdee cannot differentiate (8) for such
characteristic directly (see Appendix 1 for the dation of such similar measure for continuous
characteristics). However, one can measure suchtigarias follows:

PCM. - PCM ey
(10) AO/OPCMJH = I ] = -n; {——+—} = _ *,711
PCM. ) 1,

J

10



where /7JJ represents the simulated own-price elasticity omaled for a functional yogurt

“stripped” of the functional component. An exampbay clarify. Assume that both the own-

price parameter and the expenditure parametenseofuinctional alternative are shifted by an

unspecified continuous characterigic and the functional indicator, . Then, 7; and /7JJ will

+ + . +
be 1; =-1+ Y yczi Vi 2 _(ﬂ0+ﬂczc +ﬂHzH) and n; :—1+yovv#_(ﬂo+ﬂczc) so

Wi i

W, W

-1
that one ha\%PCM" = {V=H—,8H }l:—hM—(ﬁo +,Bczc) :
Equation (10) measures the percentage of profigmanf a functional yogurt which is
directly attributable to the functional componenmder the single-product Nash-Bertrand
assumption, and due to this fact, it may be inttgat as a measure of the lower bound of the

actual increase in margins under the other prigtrgcture. Since consumers of functional

products are expected to be less price sensitige those of conventional ones, i.g, is
expected to be positive, equation (10) will showipee sign, with the caveat that the simulated
elasticityq;j <0 and y, —ﬂHWj>O. Alternatively, one could interpret (10) as thefiability

that a yogurt manufacturer would renounce to if filmectional products were stripped of the

health attribute, leaving everything else unchanged

Data and Estimation

Equation (5) is estimated using primarily a scandatabase provided by the Food
Marketing Policy Center at the University of Conti@et™ and the Univerista Cattolica del
Sacro Cuore di Piacenza, Italy, supplied originblyinformation Resources Incorporated (IR1).

The data include twenty-four monthly observatiohgagurt sales (quantities and values) for the

11



period January 2004 — December 2005 in Hyper- anmkiSmarkets located in sixteen Italian
IRl regional markets to cover most of the natiotedritory® for a total of 384 market
combinations. Thirty producfsare identified as combination of vendors (DandBegnarolo,
Nestle, Muller and Parmalat) which are referredbleds brands, flavor (plain, fruit and other
flavors), fat content (skim and whole), drinkablersus non-drinkable, and the presence (or
absence) of a functional attribute, for a total /520 usable observations. Volume and value of
sales are used to calculate prices in €/Kg; thaldate contains also average volume per unit and
a measure of market penetration (average numhtrno$ per product per store).

The continuous product characteristics used irattadysis are protein, carbohydrate, and
fat content (all referred to 100g of product). rikhtes’ data were collected from the
manufacturers’ websites or, when not availablemferww.ciao.itt a website where Italian
consumers share opinions and information on pueclegeriences, reporting at times the
nutritional content of food products as they appmathe nutritional labels. Table 1 presents
summary statistics of the data for the thirty praduconsidered in the analysis, including
product characteristics, price and expenditureeshaiOther product characteristics are average
volume per unit (Kilogram/unit) and a proxy for rkatr coverage (average number of items per
store).

Monthly and regional dummies are included in théinestion to capture seasonal
variations in yogurt consumption, and unobservabt@sss regions, respectively. Furthermore,
following Blundell and Robin (2000) and Dhar, Chawaand Gould (2003) category expenditure
is treated as endogenous. Following Blundell arabiR (2000) and Dhaet al. (2005)
expenditure is instrumented by regressing it oniamedhousehold income (from ISTAT), its

squared term, a (monthly) time trend and region rdies.
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Equation (5) is estimated via Generalized MethodMdiments (GMM) using cost
variables to account for the endogeneity of priddwe variables used as instruments are: farm-
level milk price (national, monthly, €/l) by thetitsto per lo Studio dei Mercati Agricoli
(ISMEA); a cost index of retail activities (regidnannual) and retail workers per capita earnings
(regional, annual, € .000) by the Osservatoriodited del Commercio; the industrial price of
heating oil (national, monthly, €/hl) by the Miresd dello Sviluppo Economico, Statistiche
dellEnergia; the commercial price of electricitythe source (regional, monthly, €/ Mw) by the
Gestore del Mercato Elettrico Italiano and the pamd price index for the dairy industry

(national, monthly) by ISTAT. The estimation wazedted using STATA v. 10.

Empirical Results

The empirical results summarized below and presdeintéable 3, represent the results of three
different specifications of equation (5). Averaggdume per unit and market penetration are
used to shift the interceptz{), while different product characteristics shifetbwn-price and
expenditure parameters. In the first specificatishich will be referred to as the full model, the
vector of log-price shifters are fat content, flavor indicators (fruit, oth&vors and plain), the
functional indicator and brand (vendor) indicatordjile the vector of category expenditure
shifters z¥ are protein, carbohydrate content, flavor indicsi{éruit, other flavors and plain), the
functional indicator and brand (vendor) dummies.eve3al alternative specifications were
estimated departing from the full model by exclgddfferent shifters, based upon significance
and their contribution to the Variance Inflationcka, which was monitored to mitigate

problems of potential collinearity in the modelhélresults of three specifications of the model,

the full model, one intermediate specification andtreamlined, restricted specification are
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presented in the text, although several alternatpecifications of the DM-LA/AIDS
specifications were estimated and the results aviailupon request.

From the summary statistics of the estimated mqgaesented in Table 3 it emerges that
the three specifications of the DM-LA/AIDS modelsos relatively high R-squared (0.7825,
0.7574, and 0.7470) respectively, and the orthdggnaondition of the overidentifying
instruments satisfied, in all the models with fhealue of the Hansen (1983)statistic being
0.0914, 0.0962, and 0.1003, respectively. Lagllg,average VIFs of the variables in the three
models are 48.53, 15.19, and 6.37, showing thatetsteicted model’'s result are likely not to be

affected by multi-collinearity.

Estimated Coefficients

The baseline own-price coefficients are all negawnd significant across specifications, and
qualitatively similar to one another. The estindateoefficients are, respectively -0.0634
(significant at the 5% level), -0.0521 (significaattthe 10% level), and -0.0657 (significant at
the 1% level). The coefficients associated with ifiteraction of log-price with the plain and
fruit indicators are not statistically significanthe coefficient of the interaction of price wite
functional indicator is positive and significant tine three specifications, with the coefficients
being similar in the full and intermediate spedafion (0.0195 and 0.0199, respectively) and
25% smaller in the restricted model (0.0156). ‘Ehessults indicate that, everything else
constant, Italian consumers are less price seaditiv functional yogurts than for conventional
ones. The interactions of the own-price with tlemdor indicators (Granarolo, Parmalat and

Muller) are negative and significant (with the epten of the Muller indicator in the full

14



specification), indicating that Danone, the maregider and Nestle, the other innovator in the
Italian market, may benefit from consumers showavger price sensitivity for their products.

The behavior of the cross-price closeness measigeslightly different across
specifications. The estimated coefficient assedatith Jj; are positive and significant ranging

from 0.0017 in the full-model to 0.0046 in the reged model, indicating that consumers
respond to price increases by switching to prodwitis similar nutritional profiles. Among the
discrete closeness measures, closeness in bramigesmas one of the strongest determinant of
the substitution pattern, suggesting that, whenvatgd by a price increase, Italian consumers of
yogurt tend to switch within products of the samanfacturer, pointing to a substantial level of
brand loyalty in this market (the coefficients agproximately 0.003 and significant at the 1%
level in the three specifications). Closeness uncfional attribute is also relatively strong
determinant of substitution, although the estimateefficient associate with it is significant in
only two of the specifications; this suggests thatian yogurt consumers will tend to buy
products in the same sub-category, or, in otherdsjothat price is not a large motivator for
switching between functional and conventional yogur

The role of closeness in flavor is unclear, agdasfficient is negative and significant in
two of the specifications (-0.0027 in the full mbdad -0.0109 in the intermediate specification)
while in the restricted specification the coeffities positive but relatively small (0.0008).
Closeness in drinkable attributes seems not t@tfifie substitution across yogurts in two of the
specifications, although the negative and staéilyicsignificant coefficient for closeness in the
“drinkable” attribute (-0.0015) in the restrictecbdel may suggest that, as the prices of a non-
drinkable yogurts increases, consumers could be iiiaely to buy a drinkable alternative (and

vice versa). In completing the exposition of tistireated parameters, most of the category
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expenditure’s interactions and the demand inteixegitifters (average volume per unit and
coverage) are significant at the 5% level, whit éxeeption of the interaction of the category

expenditure coefficients with protein, the funcabmdicator and the brand indicator for Muller.

Own-Price Elasticitie¥

Estimates of the own-price elasticties obtainetigi$b-a) are reported in table 4. The values of
estimated elasticities appear on average largahéfull specification, compared to those of the
restricted models. The estimated elasticitiehenftll specification range from -14.79 to -1.43,
for an average value of -5.18; the range of thstieities for the other two models are -11.88 to -
1.27 (average -4.34) and -11.01 to -1.43 (averddel), respectively. In spite of the different
magnitudes across models, the estimates are divaliyasimilar: across specifications Danone’s
functional/drinkable/whole is the product with theast elastic demand, while in the full
specification the demand for Granarolo conventigtain/skim shows the largest values, while
Nestle conventional/other flavors/skim shows thrgdat elasticities of demand in the other two
specifications of the model. It should be notednthn the restricted models Granarolo’s
conventional/plain/skim shows the second largeastility after Nestle conventional/other
flavors/skim, this last product showing the thiadgest elasticity in the unrestricted (full)
specification.

The estimated own-price elasticities are largen th@se obtained in previous analyses of
the yogurt market. For example, Draganska and (24l06) estimate own-price elasticities of
the demand for yogurts in the U.S. ranging from452to —6.25, while Di Giacomo presents
values of elasticities in the Italian yogurt markahging from -0.88 to -2.66. The different

magnitude of the estimates presented in table 4paocmd with those in the literature find
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justifications on two grounds. First, the discuspeesented above are obtained using a different
method (a nested-logit demand model) and, althaliffarent methods should not lead to such
dramatically different results, that even in theecaf the estimates presented in this paper, the
less the structure imposed on the own-price anerekfure parameters, (i.e. less characteristics
are interacted with price and expenditure) the Emnahe values of the estimated elasticities.
Secondly, the estimated elasticities are compatabit¢her studies that have focused on product
categories other then yogurts but used data ateh ¢¢ disaggregation similar to those used in
this analysis (see Pofahl and Richards 2089).

Although accepting the validity of estimated elasigs is subject to the caveats
illustrated above, the consistency in directiornasrmodel specifications indicates that they can
be used to define a roadmap to understand diffeeemt demand for the different types of
yogurts in the Italian market. In sum, five patteemerging from the values in Table 4 are:

1 —Functional vs. conventionatlemand for functional yogurts show lower valuéswn-price
elasticity than their conventional counterpartshalgh with some exceptions. Across model
specifications, functional plain and “other flavorgpogurts show larger values of own price
elasticities than their conventional counterpastsile the same does not apply for fruit yogurts
(both Danone’s and Parmalat’s).

2 — Drinkable functional drinkable yogurts show own-price dl@ges of demand below the
average values in each of the model specificatiovi the exception of Granarolo. In
particular Danone’s drinkable/whole shows the Idwes/n-price elasticity across model
specifications.

3 —Brand (vendo): the demand for Danone’s yogurts tends to bed&sstic than that for other

brands, across flavors, fat content and functipnaperties. For each of the possible flavors (or
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texture) considered the demand for Danone’s pradsciess elastic than that of other vendors’
with the exception of plain/conventional yogurt$iase the “whole” alternative by Muller shows
the lowest magnitude of elasticities.

4 —Flavors the demand for plain yogurts show (on averagghdr values of elasticity than that
for other flavors, for both conventional and funail yogurts alike.

5 —Fat content whole yogurts demand appears to be more ineldsit skim’s, across brands

and flavors.

PCMs and Contribution of the Functional Componentihte PCMs

The Price-Cost Margins calculated under the sipgbeluct Nash-Bertrand and the multi-
product portfolio pricing are reported in table &png with the variation in margins as in
equation (10). The values illustrated are thogsetlie restricted model; those of the other
specifications are available upon request by thledas.

On average, non-drinkable functional alternativagehan estimated PCM of 0.30 under
single-product Bertrand, similar to the average gimsr of conventional alternatives (0.29).
Under portfolio-pricing, however, the estimated ragee margins are larger for functional
yogurts (0.62) than for conventional ones (0.5Nluller conventional/fruit/skim shows the
lowest margins in both scenarios (0.09 and 0.1&he single-product Bertrand and portfolio
pricing, respectively). Nestle conventional/otlilawvors shows the lowest margins under the
three scenarios (approximately 0.06), while thedpobs showing the largest margins are,
respectively in the single-product Bertrand scemand the portfolio-pricing one, Danone
functional drinkable/whole (0.70), and Danone fumetfruit/skim (0.97). This last result can,

however be due to the structure of the simulatedfgdm strategy; in fact, under any multi-
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product Nash-Bertrand portfolio pricing scenarioe imargins would tend to become larger as
the number of products in each segment increase$ong as the cross-price elasticites are
positive. The reader can easily check that theease in margin is the largest for Danone’s
yogurts for which there are more products in ounsa.

The estimated contribution of the functional atitéto the PCM is substantial, ranging
from 9% of Danone drinkable/whole to 25% of Parrhalther flavors/whole. Interestingly
enough, the functional attribute impacts more tloa-drinkable functional yogurts than the
drinkable ones. As these variations in marginsadtained under the Nash Bertrand scenario,
and they could therefore represent the lower baafrithe actual variations under other pricing
scenarios, suggesting that the introduction of rectional attribute can potentially result in a

substantial benefit for functional food manufactare

Concluding Remarks
As consumers’ interest for nutraceutical food pidwgrows, food manufacturers may see the
development of functional products as an opporyutot revitalize mature markets. Despite
many stated preference studies have found trustcagdience being strong determinants of
consumers’ acceptance of functional foods, thesdiest have disregarded the fact that these
products are often present in the marketplace fésretiated products, and other mechanisms
(brand loyalty, switching cost) may impact thekelihood of success.

This article has analyzed the demand for functi@mal conventional products and their
profitability, using the Italian yogurt as a cadady via a relatively novel and parsimonious
methodology (the Distance Metric method). Ressiitsw that brand loyalty plays an important

role in the Italian yogurt market and that the ssscof functional products is heavily influenced

19



by it. Danone, the market leader, benefits largedyn this phenomenon, being able to exert

high margins for its functional products. Ressh®w also that consumers of functional yogurts

tend to be less price sensitive than those of atiw@al ones and that superior performances are
associated with the presence of a functional atteib Furthermore, both intra-brand and inter-

brand substitution across functional and conveatigogurts favors in most cases the products
with functional attributes, this result strengthemnithe existing evidence that consumers show
remarkable interest for functional products.

As “switching” between functional products produdsddifferent manufacturers appears
unlikely, the yogurt manufacturers operating in ttaéian market may be able to expand their
consumers’ base via introducing new functional pots, successfully avoiding sales
cannibalization. Lastly the results indicate thahsumers buying non-drinkable yogurts may
not be likely to switch to drinkable ones as prt@nges (and vice versa). This could suggest
that the success of drinkable yogurts may be daa acrease in the consumers’ base.

As the market for functional foods are in continsi@volution, there are several ways in
which this research could be expanded. Two of thegn 1) to use the European Union recent
regulation of health claims in food labeling, Regidn (EC) No 1924/2006 20, December 2006
(active in July 2007), as a natural experiment\alate the changes in both consumers’ and
manufacturers’ behavior as the new regulation mptetl by the European Country Members;
and 2) to model explicitly the strategic long-runveéstment decision of developing a functional

product, inferring on both short-run strategies mgj-run profitability.

20



Endonotes

! According to the European Commission’s Concertetioh on Functional Food Science in
Europe (FUFoSE), coordinated by the Internationfa &cience Institute (ILSI)d food product
can only be considered functional if together witie basic nutritional impact it has beneficial
effects on one or more functions of the human asganhus either improving the general and
physical conditions or/and decreasing the risk lné evolution of diseases(Diplock et al.
1999). Several others definitions exist: see AnaribDietetic Association (1999) or Sieb al.
(2008) for a summary.

2 Urala and Latheenméki (2003; 2004 and 2007) fotirad among Finnish consumers, the
perceived reward and the necessity for functionatl§ are strong predictors of the willingness
to use these products. Verbeke (2005) shows thtiteirBelgian market believing in the health
benefits of functional foods is the main positivetaiminant of their acceptance. Using samples
of MS students living in USA, Canada and Francéyreeque et al. (2006) found that health,
health-related benefits’ beliefs, and credibilifyimformation are the main positive determinants
of the acceptance of these products.

% Menrad (2003) reports that Unilever invested nthet 50 million US$ to develop the
functional yogurt Nestlé Lc1 and the proactive naairge Becel®, sum considerably higher than
the general estimated cost of developing a new fwoduct (2 million USS$).

* Functional food manufacturer have lengthened threiduct lines associating the new products’
brand to the vendor’s name or to another well distadd parent brand, as to use brands’ role of
guidance or trust typical of markets characteriagdcigh switching costs and large number of
alternatives (Rao, Qu and Ruekert 1999). Choi (1888ws that, by associating the quality of a
new product with an established brand name, a pnattuct monopolist can alleviate problems
of informational asymmetry leveraging on the repataof those brands already in the market
(informational leveragpe

®> The only exception is Maynard and Franklin (2088 used a combination of willingness to
pay survey, sensory evaluation, and feasibilityysisito infer on the potential profitability of
“cancer-fighting” dairy products.

® As of the November 2009, the EFSA announcedriss diecisions on 523 (out of 4,159) claims.
About 2/3 of decisions were negative; in particdl@ claims for probiotic ingredients were

denied, of which 170 could not be assessed beadiissufficient information (Starling, 2009).
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’ This situation of uncertainty has not spared lag@panies that have supported the general
thrust of the EU nutrition and health claims legigin: for example Danone (which shared the
support that the Yoghurt and Live Fermented Millsséciation gave to the legislation)
withdrew in April 2009 two article-13.5 submissiandigestive health claim for Activia
(spoonable) and one immunity claim for Actimel (dhable), seeking further guidance from
EFSA about scientific requirements. In August 2068 company submitted an article 14
(disease reduction) claim for Actimel and in Novembf the same year an article 13.5 health
claim to EFSA for Activia; the new dossier includasdence that the use of Activia could
provide digestive health benefits in women.

8 Each product is identified as a combination ofndrgvendor), flavor, fat content and the
presence (or absence) of the functional attribute.

® In order for the AIDS model to be consistent witle primitive preference structure under

which it is derived, the following conditions nethold: symmetry, = b ,0j,k, homogeneity

and adding-up) a, =1,) B, = 0;and) h, = C.

19 pinkse, Slade and Brett (2002) treat the distdnoetions as general and the model semi-
parametric. Pinkse and Slade (2004) showed thah lp@rametric and semi-parametric
specification of the model lead to similar results.

1 If one opted for using only one discrete measine substitution pattern would be restricted to

those goods that share a particular neighborhagidgumore than ond;, additively will reduce

the number of Os in the substitution coefficienttsing bothdj; and d;; will allow instead for a
more flexible (and complete) substitution pattern.
12 |nstrumentally to the purposes of this analysis, and 4, will be used additively, not

multiplicatively (as in Pofahl and Richards 2008)benefit of using an additive form is the ease
of interpretation of the estimated parameters.

13 Pinkse and Slade (2004) proposed the interacfipnoaluct characteristics with the own-price,
aggregate income and intercept’s coefficients btaio unique parameters and limit the number
of equations to be estimated, with the drawbadkakasing the risk of collinearity. In light of
this risk and to avoid reducing the flexibility thfe model, Pofahl and Richards (2009) estimated
the full set of simultaneous equations.

22



4 Ronald W. Cotterill, director of the Food MarkegiRolicy Center and Renato Pieri, director
of the Osservatorio Latte are thankfully acknowksdifpor granting access to the IRI data.

!5 |RI regions are defined consistently with the ficéil boundaries of the Italian regions except
“Piedmont and Val d’Aosta”, “Basilicata and Calairand “Abruzzo and Molise”. Trentino Alto
Adige was excluded due to the strong presencegodmal brands.

® The products chosen belong to firms operatingonatly with a “reasonably large” (at least
0.5%) expenditure share in the “national” markehe Tsub-categories are identified by
combination of fat content, flavor and “health” ¢emt (functional and conventional).

" The accuracy of the postings was evaluated bysaeferring available nutritional information
by www.ciao.it and manufacturers’ websites which, in the casessidered, resulted to be
accurate.

18 For brevity a discussion of cross-price elasti@tpmitted. Tables with cross-price elasticities
for all the estimated models are available upon@sgfrom the authors.

19 For example, in her robustness checks, Di Giac(@008) uses different nesting structures
finding that when a more complex nesting structarassumed (yogurts are nested across three
types, children’s yogurt, regular yogurts and sakegiyogurts), the average values of elasticity
increase reaching -3.17, 70% larger than the aeeralyies she discusses in the paper.

20 pofahl and Richars (2009) found brand-level etigtiin the fruit juice market to vary
between -3.15 and -14.18.
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Table 1. Examples of health claims, products and &ge components of functional yogurts
sold in the Italian market.

Claimed health benefit Brand/Product Manufacturer  Active component

Strengthening the intestinalActimel Danone Lactobadllus Casei Immunitass

tract and/or the immune LC1 Protection  Nestlé Lactobacillus Jonhsonii L/

system Kyr Parmalat Lactobacillus Paracase

Helping the functional of th Activia Danone Bifidus Actiregularu

intestinal tract Fibresse Parmalat RegoPlus&

Reducing the absorption  Danacol Danone hvth |

of cholesterol Yomo Abc Equicol Granarolo Phythostero

Others Essensis Danone Borage Oil and phytosterc
Omega 3 Plus Parmalat Carditop ®

Source author’s elaboration on IRI Infoscan data; maotufeers’ websites.
Note: all the claims refer to a period prior to timplementation of Regulation (EC) No
1924/2006 20, December 2006.
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Table 2. Product Characteristics, Average Price an@xpenditure Shares by Brand

Calories Proteins Carbs Fat Price
Brand Flavor  Type (Kcal) (€/kg) w
Conventional
Danone Plain Skim 49 6.1 5 0.1 4.41 1.15
Danone Plain Whole 99 3.3 12.5 3.7 4.37 1.35
Danone  Fruit Skim 52 4.1 7.9 0.1 4.4 12.11
Danone Othefs Skim 58 4.4 8.9 0.1 5.24 2.87
GranaroloPlain Skim 39 4.7 4 0.1 3.81 0.84
GranaroloPlain Whole 68 3.5 3.5 4 3.5 0.94
GranaroloFruit Skim 75 3.9 13.7 0.1 4.02 1.49
GranaroloFruit Whole 103 3.2 12.5 4.1 417 9.15
GranaroloOthers Whole 117 3.7 15.1 4.3 4.38 3.02
Mueller Plain Whole 109 51 11.3 45 2.91 4.08
Mueller  Fruit Skim 76 4.6 13.4 0.1 3.94 1.08
Mueller  Fruit Whole 111 2.9 16.1 3.6 3.37 10.1
Mueller  Others Whole 118 4.4 15.8 4.4 3.45 2.62
Nestle Fruit Skim 40 4.2 5.6 0.1 4.05 1.63
Nestle Others Skim 73 4.3 13.4 0.2 4.86 0.57
Parmalat Fruit Skim 59 5.2 9.4 0.12 3.47 1.68
Parmalat Fruit Whole 109 3.4 15.5 3.7 3.19 6.24
Parmalat Others Whole 119.2 3.28 15.36 4,72 3.45 85 0.
Functional
Danone Plain Skim 48 4.9 6.1 0.1 4.98 1.07
Danone Plain Whole 72 4.2 51 3.5 4.96 1.4
Danone  Fruit Skim 52 4.4 7.5 0.1 5.32 1.08
Danone  Fruit Whole 104 3.7 13.6 3.4 5.32 3.7
Danone Others Whole 103 3.8 135 3.3 5.31 7.67
Parmalat Fruit Whole 103.2 3.12 14 3.84 491 0.77
Parmalat Others Whole 106 3.1 14 4.2 5.01 1.02
Functional/drinkabl
Danone  DrinkableSkim 29 2.7 3.7 0.1 5.55 3.79
Danone Drinkablewhole 73 2.7 11.8 1.2 5.54 11
GranaroloDrinkable Whole 77 3 12 1.9 5.3 1.2
Nestle Drinkable Skim 62 2.7 12.7 0.08 5.29 1.55
Nestle Drinkable Whole 77 2.6 14.5 0.9 5.21 3.98

Source: Calories, Proteins, Carbohydrates (CarzsFat content come from nutritional labels
collected from various sources. Price and experelghareW) are author’s elaboration on IRI
Infoscan data: January 2004 — December 2005 awerage

Note: Product characteristics are measured in g/dd@roducts. “Others” indicate “other
flavors”.
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Table 3. DM-LAAIDS — Estimated Parameters and relagd statistics: — price parameters

Variables Full Intermediate Restricted
Log p; -0.0634 = -0.0521 = -0.0657
(0.0299) (0.0320) (0.0246)
Log pi*Fat -0.0024  wx» 0.0016 *= 0.0020 =
(0.0003) (0.0001) (0.0003)
Log pi*Flavor 0.0227 -0.0095 0.0090 =
(0.0262) (0.0307) (0.0025)
Log pj*Functional 0.0195 = 0.0199 0.0156 =
(0.0097) (0.0054) (0.0038)
Log pi*Plain -0.0203 -0.0222
(0.0248) (0.0306)
Log pi*Fruit 0.0396 0.0218
(0.0248) (0.0289)
Log pj*Granarolo -0.0319 -0.0104  #x -0.0097 =
(0.0050) (0.0004) (0.0006)
Log pj*Parmalat 0.0295 #xx -0.0015 #x -0.0037  #x*
(0.0037) (0.0005) (0.0011)
Log p*Muller -0.0032 -0.0031  #*+ -0.0030 **
(0.0054) (0.0007) (0.0012)
Closeness Carbs/Fat/Prot0.0017  #* 0.0037 = 0.0046 =
(0.0004) (0.0005) (0.0013)
Closeness Brand 0.0030#*+ 0.0027 = 0.0028 =
(0.0001) (0.0001) (0.0002)
Closeness Flavor -0.0027 #x* -0.0109  #x 0.0008 =
(0.0010) (0.0008) (0.0004)
Closeness Functional 0.0018 0.0039 0.0021 =
(0.0014) (0.0019) (0.0005)
Closeness Drink 0.0002 0.0008 -0.0015 #*
(0.0015) (0.0019) (0.0003)
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Table 3. DM-LAAIDS — Estimated Parameters and relagd statistics: price parameters

Variables Full Intermediate Restricted
Log (x/P") -0.0024 = -0.0039 #** -0.0036  **
(0.0006) (0.0005) (0.0004
Log (x/P“)*Prot 5.63E-04  *** 5.40E-04 *** 5.67E-04 ***
4.21E-05 3.08E-05 3.09E-05
Log (x/P-)*Carbs 3.02E-05 8.21E-06 -1.86E-05
6.65E-06 8.18E-06 1.48E-05
Log (x/P")*Flavor -0.0035  ***
(0.0003)
Log (x/P-)*Plain 0.0017  *
(0.0001)
Log (x/P-)*Fruit -0.0050
(0.0004)
Log (x/P-)*Functional -0.0009
(0.0007)
Log (x/P-)*Parmalat  -0.0031 =
(0.0004)
Log (x/P-)*Granarolo 0.0025 =
(0.0006)
Log (x/P-)*Muller -0.0001
(0.0006)
Average Vol. Unit 0.0552 *** 0.0574 *** 0.0359 ***
(0.0030) (0.0031) (0.0112)
Coverage 0.0083 *** 0.0085 *** 0.0079 ***
(0.0001) (0.0001) (0.0001)
Constant 0.0120 0.0054 0.0034
(0.0248) (0.0259) (0.0273)
R-squared 0.7825 0.7574 0.7470
HansenJ-test f°s)] 9.4806 p-vak0.0914) 9.3478p-vak0.096)9.2289 (p-val=0.1003)
F-test joint significanc§(6,11463)=77.94 F (6, 11478)_'54-94 F (6, 11477)_-12.15
of instruments (p-val= 0.0000) (p-val= 0.0000) (p-val= 0.0000)
Mean VIF 48.53 15.19 6.37

Note:*, **, and *** represent 10, 5 and 1% significanievels. Standard errors in parenthesis

32



Table 4. Estimated Own-Price Elasticites

Brand Flavor Type Elasticity t-Ratio Elasticity t-Ratio Elasticity t-Ratio
Conventional Full Model Intermediate Restricted
Danone Plain Skim -8.33 -15.85 -7.46 -37.71 -6.72 -3.12
Danone Plain Whole -7.90 -16.68 -6.09 -33.91 -5.35 -2.78
Danone Fruit Skim -1.52 -6.14 -1.43 -5.39 -1.55 -7.55
Danone Others  Skim -3.22 -3.08 -3.14 -42.92 -2.98 -3.83
Granarolo Plain Skim -14.79 -43.18 -11.05 -41.62 -9.95 -3.46
Granarolo Plain Whole -14.26 -43.28 -9.26 -36.93 -8.13 -3.02
Granarolo Fruit Skim -7.41 -4.26 -5.18 -2.42 -6.05 -3.72
Granarolo Fruit Whole -2.14 -7.53 -1.60 -4.63 -1.73 -6.25
Granarolo Others  Whole -4.45 -5.20 -3.12 -43.02 -2.89 -3.82
Mueller Plain Whole -3.40 -52.16 -2.72 -48.40 -2.47 -3.69
Mueller Fruit Skim -7.13 -3.04 -6.05' -2.09 -7.29 -3.08
Mueller Fruit Whole -1.74 -6.84 -1.48 -4.76 -1.61 -6.05
Mueller Others  Whole -3.92 -4.01 -3.18 -39.12 -2.93 -3.12
Nestle Fruit Skim -493 -2.67 -4.20° -2.13 -5.05 -3.31
Nestle Others  Skim -12.35 -2.32 -11.88 -31.73 -11.01 -2.78
Parmalat  Fruit Skim -3.04 -1.86 -4.19 -2.20 -5.14 -3.34
Parmalat  Fruit Whole -1.69 -3.77 -1.77 -3.42 -2.01 -4.60
Parmalat Others Whole 627 -1.95 -7.45 -29.61 -6.94  -2.40
Functional

Danone Plain Skim -7.01 -14.15 -6.05 -14.76 -5.66 -2.88
Danone Plain Whole -6.18 -16.61 -4.46 -14.33 -4.07 -2.58
Danone  Fruit Skim -5.09 -2.65 -3.97 -1.60 -5.64 -2.88
Danone Fruit Whole -2.40 -4.26 1.72 -2.38 -2.17 -3.63
Danone Others  Whole -1.67 -6.15 -1.47 -25.43 -1.45 -5.65
Parmalat Fruit ~ Whole 466  -1.70 456  -1.32 -7.07 231
Parmalat Others Whole 340 -1.87 -4.57 -10.22 -4.58 -2.22
Functional/drinkable

Danone Drinkabl&kim -2.16 -3.97 -1.84 -2.62 -2.32 -4.17
Danone Drinkabl&vhole -1.43  -7.57 -1.27 -5.25 -1.43 -7.37
Granarolo Drinkablg/hole -7.68 -5.43 427 -1.93 -5.65 -3.21
Nestle Drinkablé&kim -3.87 -2.87 -3.08  -1.77 -4.25  -3.10
Nestle Drinkabl&Vhole -2.16 -4.14 -1.77 -2.63 -2.21 -4.13

Note: “Others” indicates “other flavors”. All vads without a superscript are significant at a
1% level. Superscripts are used to indicate vatugisare significant at the 5% (a); 10 % (b)
level of significance or not significant (c).
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Table 5. Estimated Price-Cost Margins and Variationn Profitability

Brand Flavor  Type Bertrand Portfolio A%PCM].H
Conventional

Danone Plain Skim 0.15 0.68 -
Danone Plain Whole 0.19 0.74 -
Danone Fruit Skim 0.65 0.66 -
Danone Others  Skim 0.34 0.53 -
Granarolo Plain Skim 0.10 0.53 -
Granarolo Plain Whole 0.12 0.58 -
Granarolo Fruit Skim 0.17 0.50 -
Granarolo Fruit Whole 0.58 0.59 -
Granarolo Others  Whole 0.35 0.47 -
Mueller Plain Whole 0.20 0.20 -
Mueller Fruit Skim 0.09 0.13 -
Mueller Fruit Whole 0.41 0.50 -
Mueller Others  Whole 0.14 0.69 -
Nestle Fruit Skim 0.62 0.64 -
Nestle Others  Skim 0.34 0.56 -
Parmalat Fruit Skim 0.19 0.31 -
Parmalat Fruit Whole 0.50 0.51 -
Parmalat Others  Whole 0.14 0.51 -
Functional

Danone Plain Skim 0.18 0.93 20.46
Danone Plain Whole 0.25 0.84 21.44
Danone Fruit Skim 0.18 0.97 20.45
Danone Fruit Whole 0.46 0.63 16.26
Danone Others  Whole 0.69 0.72 12.31
Parmalat Fruit Whole 0.14 0.18 22.45
Parmalat Others  Whole 0.22 0.23 25.09

Functional/drinkable

Danone Drinkable&skim 0.43 0.54 15.08
Danone DrinkabléVhole 0.70 0.70 9.00
Granarolo DrinkabléVhole 0.18 0.18 18.65
Nestle DrinkableSkim 0.24 0.33 19.28
Nestle DrinkableNhole 0.45 0.46 15.06

Note: “Others” indicates “other flavors”.
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Appendix — Comparative statics — variation in prodict formulation

Under the single-product Nash Bertrand equilibriaesumption, product’s margin is

determined ap, —¢, =—-p —. | being a functional product, the variation of it®fft margin
i

for a change in the functional attribute is:

p. 0P _p 9
ay Pi-6)_on _9¢ _ MeF o7 _ dp1, pog
0z] 07" 07 1y’ oF 1 17 0,2

. —-C
Reorganizing and using the fact that, by definittorh—— hi S =

i, one obtains:
P T

(A2) dp; G dg _ g

0z p a?_ m*og’

which, manipulating and using (6-a) gives equat{@a).

Since, in this scenario, changes in marginal codit e transferred to price via a
proportionality factor defined a®; :/7jj/(1+/7jj) one hag, :qu. The expression of the
contribution of the functional attribute to theqa@iof yogurij is:

op; _ ab; ac, -

A - ) .
(A3) oz" az,.“cl+a¢b”

dividing both sides byp, and rearranging, it gives:

op, 1 0¢c 1 _db; 1.

RTINS

indicating that (11) measures the variation inigbtb price above cost due to the presence of

the functional attribute.
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