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WILLINGNESS TO PAY FOR QUALITY ATTRIBUTES OF FRES
BEEF. IMPLICATIONS ON THE RETAIL MARKETINC

By Miriam Berge} Karina Casella, Ricardo Rodriguézand Damian Irrea*
National University of Mar del Plata. Argenti

National Institute of Agricultural Techrogy (INTA). Argentin

In recent decades, the demand for food worldwide uradergone significant changes t!
have highlighted the issue of the quality and seof food consumed. Aft international
food crisis associated with consumption of freshty@nsumer concerns about the que
and sdety of these products has b increased. However, the attributes for assessieg
safety of fresh meat consumption are directly observable; they are credence attrib.
The aim of this work is to investigate consumegstcgptions of safetin Argentina and
identify factors that help exgin consumers’ willingness to pdpr differen attributes
related safety of thdveef products including, a hypothetical hygiene certification
handling and retailing.

The results indicate a positivwillingness to pay forfresh meatattributes such as
personalized attention in a butcher counter, thespnce of a "safety certification” the

place of purchase and the bright red color on thedpict
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1. Introduction

In recent decades the preferences of consumemodfifas been changing and evolving to
higher levels of demand for quality attributes le fproducts. This process has advanced
more rapidly in developed economies, the effe¢hefincrease in real income on consumer
preferences, is gradually spreading to other ceamtas well (Sanchez et al.,, 2001,

Unnevehr and Roberts, 2002, Greis, and NoguierH),28ussain, and Dawson, 2013).

Food safety is included in an expanded definitibiood quality, and is currently one of
the main concerns of consumers globally. Sinceftices of the economics of quality,
issues related to food safety concerns arise asniattion asymmetry problems between

consumers and producers regarding the attributspemific characteristics of the product.

Food safety is an attribute so called "credencetrust; it reflects the inability of the
consumers, without incurring high costs to assesthbmselves the presence of such
attribute. Traceability systems or third-party tedtions are examples of market
mechanisms or signals to bridge the gap of infoonabetween agents or to reduce the
cost of verification. For the effective functioningf these mechanisms passing on
information about the "real" quality of productsisinecessary that consumers trust in these
signals that ensure the presence of the attriibtgsdifferentiate quality. The signals can
be divided into intrinsic and extrinsic attribut@3Ilson and Jacoby, 1972; Bernués et al,
2003). The former refers to the physical aspecthefgoods (color, taste, safety, shape),
while the latter are related to the product butrasepart of it (price, brand, origin, purchase
location, certification). Generally, the extringittributes are used to provide the consumer
the necessary signals to infer on the intrinsicliguattributes (Schroeder and Tonsor,
2012).

Grunert and Andersen (2000), Grunert et al. (208&novic et al. (2010), as well as,

Morales et al, (2013) emphasize the importanceaids as signals of quality. Consumers,



INTERNATIONAL CONFERENCE OF AGRICULTURAL ECONOMISTS

| ICAE |

AGRICULTURE IN AN INTERCONNECTED WORLD

who have successful previous experiences with adpreely on it to decide their future
purchases and choose the desired product quahtys, Tconsumers choose brands to lower
search costs and the perceived risk. In the casArgéntina, some empirical studies
(Casellas et al, 2004; Berges and Hedo, 2009) exansbnsumer perceptions and
willingness to pay for different types of qualitifrdbutes and found that brands are the tool
most valued by consumers to ensure quality. Theskenences justify business strategies
of companies managing brands to differentiate thducts and to reduce the intensity of

price competition with a better quality positionimgthe market.

Consumers infer the quality of the meat throughowsr signals such as color, aroma, type
of meat cut, fat color and packaging. However, sithere is a time restriction to decide on
the purchase, only few of these factors are imporia shaping perceptions of quality
(Latvala, 2010, Troy and Kerry, 2010). For produtdsing no extrinsic signals, the safety
assessment can be especially difficult and henoe spiestions arise. How do consumers
decide about product quality? How do preferencesngd depending on the decision
environment? What are the attributes based on wéocisumers build their perception of

quality?

In Argentina, beef is an interesting case to amalyansumer preferences regarding food
safety for many reasons case. For instance, ometd marketing consumers express a
preference for acquiring beef in butchers placere/is@opping is usually unpacked. In such
a case, the product has no marks or labels thalagisnformation about its origin,
nutritional composition, and / or any other qualtiribute. According to the Argentine
Beef Promotion Institute (IPCVA) 55% of the beefs@d in neighborhood butcher shops
and only about 20% in supermarkets and self-ses\steres. Another reason is due to the
high per capita consumption that Argentina holdk,16kilos in the first half of 2013
(CICCRA, 2013), which positions beef as one of theds that make up the basic food
basket of the entire population. Finally, althougtgentina has not starred in any recent
food crises related borne illness (FBD), is norgjea to this kind of problems. Argentina

has the highest rate of hemolytic uremic syndroligég) worldwide, associated with the
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infection of Shigatoxin-VerotoxigeniEscherichia coliwith 11 cases per 100,000 children
less than 5 years old (IPCVA, 2013). FBD and HUSsed by verocytotoxigeniE. coli
from food origin, including beef, have been fregiyeimplicated in worldwide food safety
crisis (Greis, and Noguiera, 2010).

The aim of this work is to estimate the willingnésgay for different quality attributes of
beef by which the consumer infers that the protieas buying is healthy or no risky to his

health and, therefore, they influence his decisobuy it.

Following the approach of stated preferences, wed us choice experiment (CE) that
allows a multi-attributes valuation independentlpdasimultaneously. This method
provides a better simulation of actual conditiomsvhich consumers make their purchase

decisions (Adamowicz et al, 1998)

2. Background

In early studies of demand, the interest of agnizal economists focused on predicting
prices and farm incomes but at present, is morentgd to the analysis of consumer
preferences and measures of well-being (Unnevegh.,e2010). There is a large body of
literature that analyzes the preferences of consunmegarding the attributes of quality and
safety in food and the factors that influence tiilingness to pay (Akaichi and Gil, 2009,

Papanagiotou, et al, 2013).

These subjects are mainly discussed to analyzeribeg policies of firms and product
differentiation, the combination of private qualgiandards and government regulations, as
well as, to design effective communication to conets in information campaigns on the

risks associated with food consumption.

The regulations that attempt to reduce the infoienaasymmetry in the market for fresh

meat vary considerably between countries, botiménform of certification or labeling and
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mandatory controls required, as well as, the asttis are responsible for performing these

quality or food safety checks (Teisl and Brian, @0Greis and Noguiera, 2010).

Loureiro and Umberger (2007) show that Europearsworers are much concerned about
food quality and food safety than US consumersthatlis why the EU policies are more
oriented to certifications of traceability of omgand production processes. Moreover, the
authors note that Australia, Canada and Japan tleveloped this type of certification
more than the US. Ortega et al. (2011), on therdthed, concluded that the preferences of
Chinese consumers about food safety are influebgetihe lack of trust in public control

structures.

In Argentina, there is a big gap with these coestriAlthough consumers are concerned
about food quality and food safety, the interest #re value they grant to the certifications
vary greatly depending on the information they psscand their socio-economic status
(Casellas et al, 2004). Traceability and food gafettification systems are not widely used
and the firms that have been developed them, theg tone in response to foreign markets
demands. The willingness to pay of argentinian goress by a certification of process to
ensure greater safety controls in food product®tow. The better-informed individuals
assume that the guarantees should be providethyréhee public system while for most, the
brand is synonymous with quality and food safetd éimey are not willing to pay for
additional certifications (Berges and Casellas 8@ ®&rges and Hedo, 2009).

Focusing on the beef market, a large number ofnat®nal studies have estimated the
WTP for certifications of product origin, processas uses of antibiotics and hormones,
and other attributes associated with the produatityuand safety. Most studies apply to
markets in developed economies, where beef is ynesttl packaged and labeled, and the
analysis focuses on information provided by prodabtls and product branding. Among
the works that highlight the importance of ceraiions and labels as a safety signal, in
markets with asymmetric information, focusing onetbenay be mentioned Barrera
Figueroa and Sanchez Garcia (2006); Loader and $Hd€199); Hui et al, (1995), Northen
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(2001).; Sanchez et al. (2001); Stefani and Heli2001); Latvala and Kola (2004), Loader
and Hobbs (1999), as well as, Morales, et al, (2008r paper contributes to extend the

research to the case of beef products retailecowitlabels at butcher shops.

3. Methodology

In order to know consumers’ preferences a choigeement modeling framework was
used. Thus, instead of asking consumers whethgrwoeld be willing to pay a certain
amount of money for a given attribute of a beetfst@athis method consumers were asked
to select their preferred alternative between theice options. Formally, this attribute-
based choice method is based on Lancastrian consineery (Lancaster, 1966) which
proposes that utility for goods can be decomposed separate utilities for their
component characteristics or attributes, and randdfty. Lusk and Schroeder (2004)
argument that using of CE methods has been inatehse=to CE allows reducing the over-
estimate of WTP.

3.1.Random Utility Theory

The CE method used to collect data in this invasibg is consistent with random utility
theory. Through the experiment, the purchase detistcreated allows to compare and
choosing among different alternatives, defined a®taof attributes (including price) that
describe the product. Attributes, alternatives endice sets are three factors that must be
determinate in a CE. An attribute describes one@spf an alternative, an alternative is a
bundle of attributes; two or more alternatives tibu® a choice set and a number of choice
sets compose a CE. The respondents are askeddsechoe alternative from each choice
set.

The scenario-making and the product descriptiongareerated using experimental design
techniques with the objective of minimizing the rhen of combinations of attributes
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presented to the respondents, in order to allowisstal identification of underlying

preference function.

In recent years the use of the method has increasealise i) it allows that the individual
valuation of each attribute be consistent withstoner theory of Lancaster (1966) and the
random utility, ii) under CE approach, the deaisioaking process is much closer to elicit
consumer’ WTP.

Random utility theory (Luce, 1959; Mc Fadden, 19%i}the typically approach widely

adopted by researchers in WTP studies. Accordinghi® theory, consumers choose
alternatives that give them greater utility reséiitto time and income. Consumer utility
could be defined by a deterministic component amdnaom component, as indicated by

the expression (1).
Uni = Vi + €ni (1)

WhereU,,; is n" individual’s utility of consuming alternativie V,; is the systematic part of
the utility function determined by the attributek adternativei as well as individual’

characteristics angl,; is a stochastic part following a certain distributi
Vni =V(Zni; Sps Bus 6ny  (2)
The systematic palt,; depends on:
- Consumers’ perceptions abouwttributes of the good,,;
- Consumen characteristicgs,,)

- The parameters that relate thesg And $ with the consumer’ utility.
RespectivelyB, y 6,

Assuming a linear relationship:

Vni =a;+ .Bnl-an + .BnZ-ZnZ + ot ﬁnk-an + 6111- (al'Snl) + 6n2- (aZ-SnZ) + ot
Snk- (ai-Snk) (3)

Whereq; is a specific constant for each alternative
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The random component includes unobserved attribates measurement errors. The
presence of the random component allows for prdisibiassumptions about consumer
behavior.

Assuming that individuals will try to choose aneattative that yields them highest utility,
individual n will choose the alternativeamong C alternatives, if only if, its utility, is
higher than the utility of the other alternative®rmally, the probability of this occurring

event is:
Pn(i|C) = Pr[Uy; > Upj] = Pr[(Vyi + &n) > (Voj + &nj)] Vi EC  (4)
Pn(ilC) = Pr[(enj — &ni) < (Vi = Vuj)] Vi € C (5)

Pn(i|C) = Pr[(e) < (Vi — Vaj)] Vi€ C (6)

With a certain probability distribution ef knowing the attributes of alternativandj ( Z;

and %;); consumer” characteristic§, and the chosen alternative, we can estimate the
value of the parameters B andd, and then, the willingness to pay for the presegioce
increased level ) of an attribute.

McFadden (1974) shows that if the error terms adependent and identically distributed

(IID) with a Gumbel distribution, the probability choosing alternativeis:

, _exp.(WWipn)
Pu(i|C) = Y exp.(uV jn) (7)

The probability of individuain choosing alternativé can been written as the following
closed-form conditional logit model (CLM), whereetlscale parametqr is inversely
proportional to the variance of the error term, aypuically assumed to equal one (Ben-
Akiva & Lerman 1985).
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We used the maximum likelihood estimation to estamténe utility parameters of the

systematic component;(fy o) (Greene, 2003).
3.2.Willingness to pay

In CLM model the coefficients cannot be directlyeirpreted as the direct effects of the
respective explanatory variables on the probabditychoosing each particular striploin

steak. Rather, they represent the direct effecteceted with each of the explanatory
variable on the utility function, which can be udedcalculate the mean WTP for each of
the attributes. Each of the estimates was calallat@ng the ratio of the coefficient

associated with the attribute of interest overghee coefficient. So that, to calculate the
mean WTP for each attribute, we have to estimaeatio By tripute/Brrice ). The ratio

is understood as a price change associated witlt énarease in a given attribute.
3.3. Choice experiment

Before designing the CE, we tested the attributes their levels and the feasible price
range in two focus group discussions (segmentdaddmyme) with six to eight consumers in
order to adjust different alternative includedhe thoice sets. Besides the questions related
to the experiment, the survey requested informategarding respondents’ purchasing
behavior and their attitudes about beef productd #sod safety and their socio-

demographics characteristics.

The survey was carried on in Mar del Plata citiNmvember 2011. The city is located in
Pampeana region and its population characterigteE€lose to those of the most important
cities in the central area of the country. Respotglavere interviewed randomly in
different neighborhoods selected by income level faiowing quotas by age, gender and
education level. The sample was representativéefcity population according with the
National Census 2001Finally, the sample included 232 respondents wbmpleted the
CE to calculate de WTP for safety and quality btties.

Lin the latter Census, 2010, population educativeléeare not available.
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In this choice-modeling experiment, participantsravgiven the opportunity to select
between three beef strip loin steak types: OptipBAnd C exhibiting different prices and
extrinsic attributes and Option D, the no-purchapéon, ‘neither Option A nor B is
preferred’. Strip loin was the product of choicénce it is commonly available in
supermarkets, meat shops, and restaurants withircdhntry and consumers are familiar
with this type of beef cut.

Four attributes with two levels were selected tortotuded in the CE: price, color, mode of
retail sale and certification of the place of paeh Detailed information regarding the

specific attributes and their levels are presemtedble 1.

The definition of those attributes was:

- Color: Bright red color - associated to freshrasgl less bright color.
- Price: The price per kilo of the strip loin steak

- Mode of retail sale: Product may be purchasedaged and displayed in the gondola or
at the counter. We select these alternatives ierora include Argentinean consumers’
preferences, packaged at the supermarket and abtheer (at the supermarket or at the
butcher shop). In our country, consumers value diadogue with the butcher and his

advices when they decide beef products purchases.

- Certified place of purchase: The place of purehsisows a guaranteeing to have been
inspected for a third party. Is an extra certiflcatof process that guarantee high hygienic
standard at the place of purchase.

With these four attributes and their two levels imsf, choice experiments were
constructed. The first step was to generate a fséf alternatives that can be randomly
combined to construct the choice sets presenteitheéointerviewed. Table 2 shows an

example of three of the 14 alternatives finallyes&td in one of choice sets (card %4)

% Two of the alternatives were discarded becausertdfgsented no feasible options in the market.
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Each individual was faced to four of the differetivice sets versions designed and 918

valid choices were obtained.

4. Results

Table 3 shows socio demographics characteristitiseofespondents.

In the first section of the survey, consumers weguested about their attitude towards
food safety and beef in particular. Most of themnstrin brand (34%) or in the place of
purchase (32%). Only the 18% referred to qualibela in the products. In addition, 12%
trust in government controls. The food that conssnperceive more risky are, in order
from highest to lowest, fish, mollusk, dairy protkjcpoultry, beef, pork and fruit and

vegetables.

Regarding risk perceived through the beef marketaigin, consumers report the

distribution and retail as the riskiest links o tthain.

The 47% of the respondents choose a trustworthghbut as their usual place to shop,
opposite to what might happen in others urban ceomy 5% acquire packaged meat.
However, “supermarket” was elected (34%) considgtire possibility of being served at
the counter in it.

All respondents or at least one member of the Hmldeconsume meat. Regarding the
frequency of consumption, the majority (51%) resfeh3 to 4 days a week, 27% between
1 and 2 times, 18% at least 5 days a week, and49lyaid not consuming every week.
Beef meat remains as one of the food most prefarrenur country, especially in the
Pampeana region, which Mar del Plata is a repraseatcity. Among the ways to prepare
it at home, the most chosen are cutlets (86% oés)asteaks (68%), stews (67%) and
grilled or baked meat (63%). Relatively fewer rasgents prepared hamburgers (36%) and
meatballs (4%).




INTERNATIONAL CONFERENCE OF AGRICULTURAL ECONOMISTS

AGRICULTURE IN AN INTERCONNECTED WORLD

The respondents rated their level of informatioowlyisks of disease and food poisoning
at 3.5 (from a 1 to 5 scale in increasing ordefjilevtheir knowledge of the care and "safe"
management of food at home in their opinion deskd8. Although 42% reported having

recognized or paid attention to safety related foeds - most of them through television-,
not all consumers are properly informed to whatageropriate handling practices at home
to reduce risks in food. We implemented a brieétan false questionnaire about common
practices at home and almost 30% of the respondkzited.

4.1. WTP Results

The CLM presented in the methodology was estimafiéitbut interactions, including only
the attributes that are combined in the choicerateves. The probability of choosing the

alternative A of a set E = A, B, C, D is as showifd), which is equivalent to (7)

_ exp(uVan)
Pn(AlE) = exp(uV an)+exp(uVpn)+exp(UVcn) ©)

Vin = ﬁchomij + ﬁzCertij + ﬁ3COlij + ﬁ4PT'iC€ij (9)

Where,Fcomis mode of retail sale&Cert corresponding to certificed place of purchase and

Col corresponding to color.

All coefficients (Table 4) are statistically sigeéint and have the expected sign. The utility
increases with personalized attention at the coumigh the presence of a healthy and
safety certification and the freshness of the pebdperceived by consumers for the bright

red color of meat. The utility will be lower at ligr prices paid for the product.

The WTP corresponds to the marginal rate of sultstit between an attribute and the
price, that is, it measures the change in the prezessary to compensate for the change in
the attribute keeping utility constant, while tlestof the attributes are not changed

3The marginal rate of substitution implié& = .. ipure * d(attribute) + Bprice * dPrice =0
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The table 5 shows the WTP for each attributes &aedSE calculated by delta method
(Kanninen, 1993 y Vermeulest al.,2008).

The results indicated that consumers are willingpay a positive premium of $ 4.48 in
average for a certification at the place of purehdhis certification of the existence of a
hygienic control of the shop reflects consumer gnegices for this attribute, especially in
cases where - like most retailed beef- productsale unbranded. The estimated value for
this attribute represents approximately 16% abbeddwest price of $ 28 per kilo of strip
loin at the survey period in Mar del Plata.

The results also show a mean willingness to paly 964 / kg (approximately 20% higher
than the price considered) for purchasing beehatcounter, opposite to the packaged —
displayed in gondola modality. Although actualleté are no relevant price differences
derived from these two forms of marketing, the WNd&ue observed might reflect, in
monetary terms, consumer preferences for butchgwsshnd interacting with the butcher
when deciding the purchase.

The third attribute included in the experimentghtired color had the lowest WTP ($3.91).
While this is a well-known attribute in consumeebanalysis, in our country seems to be
relatively less important than the other two atttéds studied. It is likely that the color be
relevant to infer food safety to the extent thatstoners have to compare fresh beef signals
for packaged - displayed in the gondola, but lcdeviance for the mode of sale at the

counter.

5. Conclusions

These findings and analysis are useful for undedstg how consumers evaluate and
choose between different attributes that allow theminfer about meat safety. This
information is important when investing in commat@roduct differentiation strategies or

public policies that promote the safety of meanhglthe value chain.
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The benefit of investing in additional security guaees depends largely on the structure
of consumer preferences, perception on the levdl effectiveness of the improvement
resulting from these additional guarantees and ¢bst structure associated with
implementation of certifications facing by produerTherefore, meat consumer
preferences and perceptions of risk contributedeniify the signals considered by the
consumers to infer quality and safety. Hence, iieisvant when deciding on what might be
the appropriate link to invest in certificationstime beef chain. This research shows that
consumers perceive major risks regarding food gafethe retail marketing stage, rather

than production or slaughterhouse levels.

Considering that information on food safety has e@maracteristics of a public good to the
extent that consumption of an individual "not ex¢tad" consumption possibilities of the
rest, the level of provision will be less than gueially desirable optimum. The existence
of a positive WTP as an incentive might increase #mount of safety available to

consumers, improving consumer welfare.

Future research should incorporate models thatitédei the interactions of WTP with
socioeconomic characteristics of consumers undfarent identified potential segments. It
would also be useful to advance in the design @lflityucertifications applicable to fresh
beef, which might be accepted by Argentine markmiblic institutions or private
companies; taking into account preferences for &ckpged" meat shown by the

consumers.
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Table 1. Beef attributes in the choice experiment

Attributes Levels

bri $28 per kilo of strip loin steak
rice
$34 per kilo of strip loin steak

Packaged - displayed in the gondola
At the counter (butcher)

Mode of retail sale

N With certification
Certified place of purchase ) o
Without certification
Bright red

Less bright red

Color

Table 2. Example of a choice sets

Card#4 — Suppose that you want to purchase strip iio steak to cook it at home.

Please select the alternative (A, B, C or D) thatdst matches yours preferences.

Mode ofretail sale

Alternative A

Self-service at the

Alternative B

Self-service at the

Alternative C

At the counter

gondola gondola
Place of purchase with
extra certification of process Without With certification Without
that guarantee high hygieni¢  certification certification
standard
Color of the bee Bright red Bright red Less bright red
Price $ 28 x kilc $ 34 x kilc $ 34 x kilc

. None of these product
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Table 3.Respondents characteristics in the sanMean and Standard Deviatic

Variables Description Mean SD Frequency
Age In year: 45,1¢ 17,1¢ -
Gender | 1if female; O if mal 0,54 -
Elementary(complete or not) 35%
EdLl:a(i/aglion High Schoc (complete or not) 40%
College (complete or not 25%
Single Adul 203%
Adults Couplenc child 16,8%
Hogfzegold Adults Couple with chilrer 36,6%
One adult and chirer 9,9%
Other: 16,4%
Low (Less than $250 15,5%
Household | Middle Low (Between $2500 and $60( 39,7%
Income | Middle High (Between $6000 and $100) 32,3%
High (More than $1000( 12,5%
Table 4. CLM Estimates
Variables B S.E. t P value
Mode ofretail sale (Fcom) 0.544¢ 0.040¢ 13.31: 0.000(
Certification Cert) 0.433( 0.048¢ 8.891 0.000(
Color (Col) 0.377¢ 0.049: 7.68( 0.000(
Price -0.096¢ 0.017: -5.64C 0.000(

Log likelihood: -1009.6247

Pseudo R 0.139

Observations: 91
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Table 5- Mean WTP ($ per kilo of steak) for eadhitawte

) Mean WTP
Attribute . SD
($ per kilo)
Mode of sale at the countdfdom) 5,64 2,02
With Certification Cert) 4,48 1,68
Bright red color Col) 3,91 1,44




