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I's Presentation Everything? Using Visual Presentation of Attributesin Discrete Choice
Experimentsto Measurethe Relative Importance of Intrinsic and Extrinsic Beef
Attributes

Abstract

A unique discrete choice experiment (DCE) is usezktimate the relative importance of
quality attributes to Australian beef consumens.tHe DCE, consumers choose their
preferred beef steaks from options varying in @éanumber of intrinsic (marbling and fat
trim) and extrinsic/credence (brand, health, forageat standards/quality, and production
and process claims) attributes. This study is thig known DCE to present these attributes
to consumers visually — in a manner that more stiglally simulates the retail choice
scenario for beef and allows us to evaluate thatied importance of attributes that
consumers use both consciously and unconsciousg wiaking product choices.
Respondents’ beef choices were analyzed usingatlelass scale adjusted choice model.
We address two import issues that have potents#ong implications for the validity of
estimated attribute values: intrinsic attributesedikely to be underestimated in their
importance if not presented visually; and DCEs tiatlude important attributes (such as
intrinsic characteristics) are likely to overestiteahe value of product characteristics. The
results suggest that visual attribute level preagah in DCEs results in less biased value
estimates. Therefore, it is not only importantémsider what attributes to include, but also
how you present the attributes.

Keywords:discrete choice experiment, visual attribute priegém, willingness to pay, beef,
extrinsic attributes, food labeling
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I's Presentation Everything? Using Visual Presentation of Attributesin Discrete Choice
Experimentsto Measurethe Relative Importance of Intrinsic and Extrinsic Beef

Attributes

I ntroduction
Increasingly, food industry leaders and policy mialae calling on economists to provide
insight on the relative importance and value coregrplace on certain food production,
quality and safety information and attributesis Iparticularly important for researchers to be
able to provide valid and accurate measures ofdla¢éive importance and marginal value of
attributes and information to consumers. For examaillingness-to-pay (WTP) estimates
from previous beef economic studies have influenggabrtant decisions such as labeling
policies (e.g. mandatory country-of-origin labelngpdustry investment in R&D to improve
guality (e.g. tenderness) and firms’ strategic hess decisions (e.g. brand development).
Various direct and indirect research methods haes lused by economists to
ascertain this information, however, discrete ch@gperiments (DCESs) are being used more
frequently. DCEs are often preferred over otherambrect measures (e.g. rating scales,
contingent valuation) because of their proven ghib simultaneously estimate relative
values for multiple product attributes and to pcedonsumers’ actual market behavior
(Lusk; Louviere, Hensher and Swait, 2000). Theahsets used in DCEs can be framed to
closely resemble purchasing scenarios where cormnrsuame forced to choose from a set of
products, each with different attributes. Thus,H3@Gre consistent with random utility theory
and Lancaster’s theory of demand which statesthigaitility a consumer derives from a
good is a function of the multiple attributes o tippod. Although DCEs offer advantages
over direct methods, several recent studies hawerskhat WTP estimates from DCEs are

strongly influenced by design dimensions such asitimber of choice sets, number of
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attributes, level of attributes and combinatioratifibutes (Gao and Schroeder, 2009;
Hensher, 2006; Hensher, Rose and Greene, 20081, Istauviere and Burke, 2007).

An important design issue that has received véttg kttention from economists in
the DCE literature relates to the fact that redeensctypically present attributes to consumers
in averbalcontext with different sets of information deperglon the goals of the research.
The marketing, psychology and consumer behavieralitire suggests that consumers’ choice
decisions are often influenced unconsciously bylpecb factors and consumers are unable to
articulate the importance or value they place atageproduct attributes when choosing
products (Bargh, 2002; Chartrand, 20D4ksterhuis et al., 200F:itzsimons et al., 2002;
Mueller, Lockshin and Louviere, 2010; Smead, Wileaxd Wilke, 1981). Visual attributes
such as brand logo and product package design trapasumers’ choices subliminally
(Breitmeyer, Ogmen and Chen, 2004). For examplelMr, Lockshin and Louviere (2010)
show that visual presentation of packaging attebutiggers unconscious processing of
important cues in wine choice decision making, emasumers are not able to introspect or
validly evaluate the importance of these cues vthew are presented only verbally.
Accordingly, verbal presentation and framing ofiktttes may be inappropriate when the
attributes being evaluated are non-utilitarianfraas, require a sensory experience,
misunderstood or used subconsciously (Fitzsimoa,e2002).

Although these studies show that consumers uncausgiprocess and use visual
cues when making product choices, the issuedfal versusvisual attribute presentation has
not been previously addressed in any of the recesih meat DCE valuation studies in our
economics literature. A disconnect remains betwbertonsumer behavior, social
psychology and marketing literature on consumercgsoand the related economics
literature using DCEs to explore consumer choioes$résh food products. Our research

contributes to the existing literature on attribuéduation methods and consumer behavior by
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addressing the experimental design issues discassaa related to attribute presentation.
Specifically, we estimate the relative importan€attributes to beef consumers using data
from a unique DCE where consumers choose theiepexf beef steaks from options varying
in a large number of intrinsic (marbling and fatnfr and extrinsic/credence (branding, health
claims, forage, meat standards, and benefit claattsputes. This study is the only known
DCE to present these attributes to consumistgally— in a manner that more realistically
simulates the retail choice scenario for beef almvs us to evaluate the relative importance
of attributes that consumers use both conscioustyuaconsciously when making product
choices.

Many of the product characteristics (mentioned abdlvat render verbal presentation
to be an inappropriate method for attribute framm®CEs, are relevant when considering
evaluations of fresh meat products such as beleérefore, verbal presentation of specific
‘visual’' quality cues when studying their role ionsumers’ beef purchasing decisions is very
likely to lead to biased estimates of their relatimportance and value. Consumers use
cues like price, marbling, fat content/trim, coéord labels to evaluate and predict beef steak
guality at the retail meat case (Grunert, 2006; Ergér et al., 2009). In the case of
marbling, consumers are often unable to orallyasbally express the importance that these
intrinsic attributes play in their purchase deaisidor beef. Thus they use marbling sub-
consciously when evaluating quality visually. &cf, consumers often do not understand the
positive relationship between marbling and eatiaglity, rather many view marbling as a
negative quality attribute. Furthermore, produnébimation related to production, process
and safety attributes (credence/extrinsic attriuiealso used by some consumers to
evaluate quality (Umberger et al. 2009). Verydits currently understood about how
consumers visually process and use this informatative to other visual cues when

making product choices at the retail meat counter.
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PreviousLiteratureon the Relevant Importance of Attributesin Beef Choices

Meat products such as beef pose an interestingipt@airchase scenario because quality is
multi-dimensional and involves sensory (experierase)vell as health, safety, convenience
and possibly production or process-related chanatitss. Many of these quality
characteristics are difficult or impossible for samers to ascertain at the point of purchase,
thus consumers use past experiences and visualtodfesm expectations about quality.
Visual quality cues can be intrinsic (e.g. marblifag content, lean, size, cut) or extrinsic
(e.g. price and other labelling information).

Numerous researchers have explored the factorgeiméing consumers’ beef
purchase decisions to determine what informatiey tise to develop expectations about a
fresh beef product’s quality at the supermarkedngtimers use a combination of intrinsic
and extrinsic cues to form quality expectations Gyunert (2006) and Umberger et al.
(2009a and 2009b) point out, consumers are inarglsising extrinsic cues to form
perceptions about quality. Consumers’ developmgrest in extrinsic attributes such as
health, safety, origin and production processes(e@rmedredenceattributes) is linked to
changing lifestyles, safety concerns and the irsge@aveight some consumers place on health
when purchasing food (Grunert, 2006). Beef comgmare beginning to take interest in how
they might use extrinsic information and cues teettap labelling and point of purchase
information to strategically market and brand thpewducts to differentiate themselves and
target consumers. Policy makers are also intetesteformation to guide decisions on
whether labelling policies need to be establishechanged to adapt to the changing
demands and use of this information in marketingtpeoducts.

As a result, in the last decade, numerous resaarblage conducted studies to gain
information on the relative importance of theselaites, as well as an understanding of

whether consumers are heterogeneous in their gemspuse and value of these attributes.
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The use and relative importance to consumers abwsextrinsic attributes such as health,
safety, origin and production processes (also téeredenceattributes) when purchasing
beef appears to vary depending on the country antéxt of the study. In the remaining
paragraphs of this section we focus only on studigsh use choice based methods to
estimate relative values for attributes.

To our knowledge, Lusk, Roosen and Fox (2003) wheedirst researchers to use
DCE methods to examine consumers’ willingness tofpabeef attributes. Specifically,
they used mail surveys and a DCE that varied icepaind four quality attributes: marbling/
intramuscular fat, tenderness, produced with onevit growth hormones, and/or animals
fed/ not fed genetically-modified corn to study ek, German, British and United States
consumers’ preferences for beef steaks. An infaonaheet was provided to consumers
explaining (verbally) each of the attributes beftirey began the choice experiment. In the
case of marbling, photographs were also includetearinformation sheet to illustrate
differences in marbling levels.

Lusk, Roosen and Fox (2003) used two modelling @ggres to estimate the impact
of attributes on consumer choices: a scale-adjustdtinomial logit model, and a random
parameters logit model to account for preferen¢erbgeneity amongst consumers. Their
results indicated that French and German consupnefsrred higher levels of marbling than
British and U.S. consumers. Consumers in all tmumtries were willing to pay relatively
large premiums (ranging from US$2.83/pound to US&a/pound) for “GM- free” and
“hormone-free” beef. French consumers were wiltmgay significantly more than
consumers from other countries for “hormone-freeéfpand French, German and UK
consumers willing to pay more than U.S. consumarsGM-free” beef. In terms of
preference heterogeneity for steak attributes, dframd German consumers exhibited

relatively homogeneous preferences, but U.K. ar®l tonsumers were heterogeneous in
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their preferences for “hormone-free” beef and tendss. As Lusk, Roosen and Fox (2003)
discuss, their results could be biased based oatthleute information provided to
consumers.

In a similar study, Lusk and Schroeder (2004) (3€&s to examine U.S.
consumers’ WTP for a slightly different set of quyahttributes: tenderness, natural, USDA
Choice and Certified Angus Beef. The major conititn of the Lusk and Schroeder (2004)
study is that it compares WTP estimates from hygtathl (no payment or purchase required)
and non-hypothetical (payment /purchase requiredtments. Although the hypothetical
WTP estimates for the differentiated products wegber than the non-hypothetical values,
the marginal WTP values were not significantly eliéint. The premiums for quality
differentiated steaks relative to unlabeled st@akged from around $1.36/pound to
$5.20/pound, depending on the model estimated. higiest premiums were for USDA
Choice or Certified Angus steaks, and the lowesinoums were for natural and guaranteed
tender steaks. The hypothetical values The DCEtopres/steak choices were presented to
consumers using verbal explanations of each oétfinbutes and consumers were not
presented with visual examples of each of the stegkions.

In the last five years, several other studies ezl DCESs to examine consumers’
WTP for different beef attributes of particularangst to the beef industry and policy makers
(Gao and Schroeder, 2009; Loureiro and Umbergé&7;2Z0onsor et al., 2005). Tonsor et al.
(2005) used a non-hypothetical DCE with verballaite descriptions and an RPL model to
determine French, German and British consumers’ W6F Fhormone-free,” “GM-free,”
source verified and domestic-origin beef. Althoulyd countries and attributes across studies
were similar, their results differed from Lusk, Bea and Fox (2003) in that they found
heterogeneous beef attribute preferences amongsp&an consumers’ and only French

consumers were willing to pay a statistically sfg@int premium for “hormone-free” and
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“GM-free” beef. Tonsor et al. (2004) attribute th&erences in WTP estimates and
preferences between their study and Lusk, Roosgfrax's (2003) study to the non-
hypothetical context and the heterogeneity of coress in their study.

Loureiro and Umberger (2007) examined U.S. conssnWeéi P for country-of-origin
labelling, traceability, food safety inspection @edderness guarantees using a DCE with
verbal presentation of attributes. Consumers pléoe highest premium on food safety
inspection, followed by country-of-origin labellettaceable and tenderness guaranteed. The
estimates for these attributes were relatively sotahpared to other consumer research
which using contingent valuation and/or experimeatgtions methods. They suggested that
the context that attributes were presented in theipus country-of-origin labelling studies,
specifically the exclusion of potentially importantrinsic and extrinsic quality attributes
(e.g. tenderness or traceability), caused the sdhrecountry-of-origin to be inflated. In
other words, consumers may have placed a high walweuntry-of-origin because they used
it as cue for food safety or quality. Thus, if samer WTP for origin is examined in an
absolute context, the estimated values may becaatiy high and industry and policy makers
may be misdirected to focus on costly labellinggotather than on improving quality or
safety.

Gao and Schroeder (2009) confirmed the hypothesiegby Loureiro and Umberger
(2007) and showed that consumers’ WTP for cettagf steak attributes varied depending
on the number and combination of attributes inalLitethe DCEs. They found that the WTP
estimates for country-of-origin, and other extrinaitributes (e.g. local, organic) that
consumers may use to infer information about qualitsafety, were affected more by the
addition of other attributes than were “indepentatitibutes such as guaranteed tender.
The Gao and Schroeder (2009) study makes an inmpaatribution to the understanding of

how WTP estimates from DCEs are influenced bylaita inclusion /exclusion, but similar
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to the other previous beef DCE studies discussedattributes in their study were presented
to consumers verbally and focused primarily oniesgic cues.

Although extrinsic cues continue to be of greatiest to the industry, previous
research has shown that consumers also use timsiotues, marbling, fat content/trim and
color to evaluate and predict beef steak qualithatretail meat case (Grebitus, 2009;
Umberger et al., 2009). As previously discussethesvisual product cues such as marbling
are likely to trigger sub-conscious and even autethavaluation processes that consumers
are not consciously aware of (Grunert, 2006).hinliest case, verbal presentation of visual
cues (i.e. stating ‘bright red’ vs. showing thisorpleads to ambiguous interpretation of their
importance by consumers. It is unlikely to trigtfee same subconscious processing by
consumers which occurs in a retail setting wheoelpets are typically evaluated visually.
Verbal presentation of visual cues is then likelydsult in underestimated effects. As far as
we know this is the first beef DCE study to visygdtesent all attributes to consumers.
Resear ch Methods and Empirical Analysis
The DCE was part of a larger online survey of rag@ustralian beef consumers.
Respondents were randomly recruited from a repetadtional consumer panel during June
2009. A nationally representative sample of corensrnwvas obtained. To qualify for the
survey, respondents were required to both purdbestand do the meat shopping for their
household at least monthly, and they could notiteetly involved in the beef industry or
market researchPrior to completing the DCE, respondents’ answeggstions which
assessed their socio-demographic characteristeat amd beef shopping behaviour, and
their knowledge, attitudes and perceptions of loeelity attributes as well as quality, safety
and production certifications and brands.

The DCE purchase occasion was framed by askingiooers to imagine they were

shopping at their normal retail outlet for a sinlpiorterhouse beef steak to cook for a
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weekend dinner with family or friends. In each iclecset respondents were shown photo-
realistic presentations of four steaks as they daplpear in the retail case. They were asked
to indicate which steak they would prefer to pusghhy clicking on that steak, and they were
then asked to indicate (yes/no) if they would sgadally purchase their steak choice.
Consumers were told that in the next 16 screenswvioeld be shown 16 shelves, each with
four packages of beef steaks. They were told sheli represented a shopping occasion.
They were shown an example “shelf” and asked tog®d through the following 16 screens.

To measure the relative importance/values of thiéates of interest, and still
simulate a realistic looking retail beef produdgi@l graphical enhancement techniques
were employed to alter intrinsic steak producilaites and labeling information of interest.
Each steak was packaged in an identical blackvrthyclear overwrapping, and with cut,
color, size/weight (400 grams), and “use by” datklltonstant across all steak choices. The
price and non-price attributes and levels includietie DCE were chosen after conducting a
substantial literature review, consumer focus gspand interviews with numerous industry
leaders.

The prices of beef steaks in Australia vary suligttiy at any given time depending
on the quality attributes of the beef, retail outygpe and location; thus, eight price levels
were used, ranging from $15.99/kg to $43.99/kge pfice was shown on the steak package
both as price per kilogram and total price for 408 gram steak — this is similar to how
retailers currently feature price. Intrinsic ditries included marbling (4 levels) and external
fat trim (4 levels). Non-price, extrinsic attrilestincluded: brands (national and regional),
health (Heart Foundation Approved tick), forageaggfinished, grain-finished), production
(hormone and antibiotic free, environmentally sunstle, certified humane) and
quality/safety certifications including Meat Standi® Australia (MSA) and Australian

certified. The DCE used ab@* OMEP design resulting in 64 choice sets with casiet
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size of four and statistical efficiency of 99.7%réet and Burgess, 2007). To avoid
respondent fatigue, respondents were randomlya#ddo one of four different versions of
16 choice sets. All of the attributes and theiels\are shown in Table 1 and an example of
one of the choice sets is shown in Figure 1.

Two general methods are available to researcheraddelling consumer choices:
the random parameters logit model (RPL) and latkass (LC) choice models. The two
models are related in the sense that the LC mantelerges to the RPL model when an
endless number of classes exists (Greene and He26l08). When choosing whether to use
a RPL or a LC model, the researcher must make a#gam about the underlying preference
structures of the consumers. The RPL model iscggog@te if consumer preferences are
considered to be like DNA and individually uniqiewever, if preferences are assumed to
be “lumpy” in that groups or segments of consunaeesassumed to have similar preferences,
then the LC model is suitable (Hynes, Hanley anarf&sx, 2008; Provencher and Moore,
2006). Previous research suggests consumer @nets for beef attributes are
heterogeneous across groups or segments, ratimenthadually. Therefore, the LC model
was chosen to analyse consumers’ beef choicegpasichultaneously approximate scale and
part worth utility parameters and class membersbip the DCE choices. Boxall and
Adamowicz (2002), Louviere et al. (2000) and SW&#94) provide a complete
mathematical derivation of the LC choice model.

Individuals do not typically respond to choiceshwtiihe same consistency, and error
variances may not be constant within or betweeparedents (Islam, Louviere and Burke
2007; Louviere, 2001). Unfortunately, neither BRRL model nor the LC model account for
respondents’ inconsistency (error variance) ama r@sult, the estimated utility parameters

are confounded with the unobserved distributiorrodr variances (Louviere and Eagle,
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2006). In other word, these models may overestrtia actual preference heterogeneity
(Louviere and Meyer, 2007).

The issues related to the incorrect assumptiodeoftical error variances can be
partially overcome using a scale extended LC m@detmunt and Magidson, 2008). This
relatively new development in LC choice modellirmmnsiders the error variance of
individuals. While each respondent could havenalividually specific error variance, the
scale extended latent class model approximatestmaoous error distribution with a
restricted number of scale classes, each with@uerscale parameter. The scale parameter
is identical within a scale class, but differs asralasses. Consistent respondents are
assigned a larger scale parameter than uncertameansistent respondents (Swait and
Louviere, 1993). The different scale parametersaac®unted for when estimating the class-
specific attribute part worth utilities, ensurirat the part worth values are not confounded
by consumers’ choice uncertainty (Magidson and \tetn2007). To deal with issue of
error variance, we used the syntax module of LaBit Choice 4.5 as it allows the
simultaneous estimation of both part worth utiitend a scale factor (Vermunt and
Magidson, 2008).

Results

Consumer Sample

In total, 1881 respondents qualified and compleleduestions in the survey. The sample is
comparable to the Australian beef market in terfmgeader, marital status, children in the
household, household size and employment statug NRogan Single Source Australia and
Meat and Livestock Australia, 2008). However, sample appears to have slightly higher
levels of household income and to be more educalablle 2 provides a summary and
allows a comparison of the socio-demographics ofsample relative to the Australian

population and the Australian beef consumer (Roygdn, 2008). It is important to note
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that this sample contains a higher share of SousttrAlians than the population — this was
done deliberately as one of the agencies fundiegakearch wanted a separate segmentation
of the South Australian market.

Chicken and beef are the meat products consumetfragaently with over 60% of
consumers purchasing chicken (67%) and beef (608ékly. Beef is consumed at home at
least once per week by 88% of the consumers. Mandesteak are the most frequently
consumed beef products, followed by diced beef fisticuts) and sausages. The majority
(69%) of respondents use supermarkets as theiapyisource of beef. Respondents were
asked to indicate their level of agreement (usidgomint scale, where 1 = strongly disagree
and 7 = strongly agree) with statements regardieg beliefs about various aspects of the
Australian beef supply system. Roughly 40% of comsrs strongly agreed or agreed and
with the statement ‘| am satisfied with the safeftyhe beef available’. Over one-half of
consumers (53%) strongly disagreed or disagredutivi statement that ‘Eating beef is risky
to my health’. Consumers’ responses to these statensuggest that Australian consumers
are generally satisfied with the safety of theiefogupply. Interestingly, only 27% of
respondents agreed or strongly agreed with thersttt: ‘I trust the government to ensure
that our beef is safe’. Therefore, while consunaeesgenerally satisfied with the safety of
their beef, they are not necessarily trusting efgbvernment to ensure safety.

In terms of their perceptions of the quality andsistency of the beef supply, 36%
and 10% of consumers, respectively, agreed orgly@greed with the statements that “| am
satisfied with the quality of beef available”, aithe quality of beef available is too
inconsistent’. It appears there is still roomtfog industry to improve the quality and
consistency of the beef supplied. Consumers giyerare not concerned about issues
related to beef production and the environmennanal welfare: 38%, 30% and 29%

agreed or strongly agreed, respectively, with statgs that buying locally/regionally
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produced beef is important, they were concernedtaiarmones and they were concerned
about antibiotics in beef production. Only 10%cohsumers agreed/strongly agreed with the
statement that “Beef production is harming the emment”. Conversely, only 19% and

21% of consumers agreed/strongly agreed with s&testhat beef production is
environmentally sustainable and the welfare of lae@hals is as good as can be expected,
respectively. Consumers appear to be unsure dheiuteliefs related to the environmental
impact of beef production and welfare of animals.

In terms of knowledge of beef cuts and qualityilatties, only 37% of consumers
agreed/strongly agreed that they have a good uadeliag of the most appropriate cut of
beef to use for different recipes/cooking method#en asked to identify ‘marbling’ in a
multiple choice question 73% correctly identifiednoling. However, when asked to
indicate which statements (out of 5) describedr theiceptions of marbling and fat trim with
respect to steaks, only 45% indicated that beliewatbling is good and that they look for
steaks with more marbling. Yet 30% indicated thatbling is not good and they want
steaks with as little marbling as possible. Or8¢dlsaid they do not pay attention to
marbling at all. Interestingly, only 23% of consensindicated they are aware of the origin
of their beef, even though country-of-origin isueqd to be indicated on beef products sold
in supermarkets. In fact, the majority of conswsn(@4%) indicated they are generailyt
aware of the origin of their beef.

Discrete Choice Experiment Results

Respondents’ beef choices were analyzed usingatlelass scale adjusted choice
model. The optimal number of underlying latemissles was chosen after considering the fit
statistics (Bayesian Information Criteria or BlIQua), the relative size of classes (segments)
and significant parameter differences between ldeses (Scarpa, Thiena and Tempesta,

2007; Ruto and Scarpa, 2008). Solutions with selesses, one random class and two scale
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classesii=1,2,=2.82, r;:=1,024, 3=857) were selected based on the Bayesian Infoomati
Criteria that favours parsimonious solutions (BI8;895). The scale factdt;, of the first
class is set to one for identification purposdgepresents the less consistent or more
uncertain class, of which 54.5% of respondents w&esggned. The second class represents
the part of the sample that chose more consistédblyp%) and thus it has a higher scale
factor,\,, and a lower error variance (Magidson and Verm20®,7). Estimated part worth
values for attribute levels for each class areahl& 3. Wald statistics indicate that all
attribute effects were significant at conventideakls; attribute level utilities also differ
between the classes. To estimate the relativeritawpce of attributes for each class, partial
R-squares were calculated using the log-likelihcastsociated with each attribute across all
levels (Louviere and Islam, 2008).

To determine the relative importance of attribdteghe entire sample, a class-
weighted average of each attribute’s importance caézilated and the weighted average
importance of each attribute is displayed in Tablé@verall, marbling was the most
important determinant of consumers’ beef steakad®(46.3% of the variance), followed by
price (34.7%) and fat trim (10.7%). It is intefagtthat collectively, the two intrinsic
attributes, marbling and fat trim accounted forromee-half (57%) of consumers’ variation in
beef steak choices. Less than 10% of the variatemaccounted for by the extrinsic/
credence attributes: health claims, brand, predictiaims, quality certifications and forage
claims.

Consumers’ average marginal willingness to payetah attribute and attribute level
is displayed in the far left column of Table 5. fSamers were willing to pay the largest
premiums for the lowest level of marbling and fantand on average, they placed large
discounts for higher levels (levels 4 and 6) ofloiag and fat trim. Considering the

extrinsic attributes, the premium for Meat Standakdstralia (MSA) quality certified was
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largest, followed by the premiums for the brand2418nd King Island, environmentally
sustainable, Heart Tick approved, hormone and iatitifree, and the Terra Rossa brand. It
is interesting that the Australian Beef certificatiwas relatively low and that the premiums
for Certified Humane and both forage claims areatigg on average.

The results discussed above only represent thelesamgrages, these values do not
account for preference heterogeneity across clags@asthree of the seven latent classes
marbling was the most important attribute, one mamly price-driven, one was most
strongly influenced by the size of the fat trim an used marbling, fat trim and price for
product evaluation. The WTP values for attribdteseach class are provided in Table 5.
Consumers WTP for marbling differs fairly substaltyi across classes, but only one class,
Class 3, discounted the lowest level of marblind was willing to pay a significant premium
for level 4 marbling (relatively higher level). &is 3 is also significantly discounted grass-
fed beef, and although insignificant, they werdingi to pay a premium for grain-fed beef.
Furthermore, they were the only segment willingpay a significant premium for Certified
Angus Beef. Based on their WTP values we woulceekthat Class 3 has relatively higher
knowledge and experience about beef and beef guadlrtbutes related to eating quality.

The variation in consumers’ premiums and discotortbrands is interesting in that
some consumers place large discounts on majof besaids (e.g. Woolworths and/or Coles)
and value certain regional and independent bra@disss 5 was willing to pay a premium for
relatively well-known independent brands, Terras2p¥King Island, Coorong and 1824, yet
they discounted Coles a major retail brand, CAAR] the newly developed brand, Dalriada.
Class 5 was also willing to pay the largest premafrany segment for MSA certified and
environmentally sustainable beef.

With respect to the quality certifications and progion claims, the AusQual

certification (mostly used at the wholesale levefeived significant discounts from nearly
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all (six of the seven classes) of consumers. Cuelg the MSA certified beef was valued
significantly and relatively high among credendeilattes by most consumers. None of the
classes were willing to pay significant premiumsAastralian certified beef. In terms of the
production claims, all classes placed significastaunts on certified humane, and only two
of the segments (Classes 6 and 7) were willingagogignificant premiums for hormone and
antibiotic free beef. The premiums for environnadigtsustainable were positive for all
classes and significant for four of the seven eass'he estimated values for credence
attributes were relatively small compared to thimsed in other beef DCEs, particularly
those for the country-of-origin, production andage certifications.

Conclusions and Discussion

The study highlights the importance of understagdiow consumers process information
when making food choices, and presents insighhervalidity of estimates from previous
studies using DCEs to determine WTP for food aites. No known studies have explored
the relative importance of such a wide variety afhbintrinsic and extrinsic attributes both
conjointly and visually. We address two import ssthat have potentially strong
implications for the validity of estimated attrilewalues: 1) intrinsic attributes are likely to
be underestimated in their importance if not preseerisually; and 2) DCEs that exclude
important attributes (such as intrinsic characties} are likely to overestimate the value of
product characteristics.

The WTP estimates found in this study for extringedence characteristics are
comparatively small, but intrinsic attributes anerrfid to be very important and premiums for
specific levels of marbling and fat trim (low in staases) are relatively high. While our
results may confirm the suggested effects of viattabute presentation and the inclusion of
a large set of attributes, they could also be a@hbgeAustralian consumers placing

considerably less value on credence attributestth&8nand/or European consumers. We

18
DRAFT, NOT FOR CITATION



contend that our research suggests visual attrlbuét presentation in DCEs results in a less
biased value estimates, and that it is not onlyoirtgmt to consider what attributes to include,
but also how you present the attributes. Furtheenibie relative importance and value to
consumers of the attributes examined in this stsidurrently of interest to applied
researchers, policy makers and industry internatipnAs such we expect our paper to draw
interest and discussion from a wide variety of nmgeattendees, including those interested in

food marketing, food policy, DCE methods, consubsdravior and extension.
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Table 1. Attributes and Levels used in the Discrete Choixpdéiment

Quality

Production Forage

Health

Price Brand Certification Claim Claim Claim Marbling  Fat Trim
Levels 8 8 8 8 4 4 4 4
Level 1 $15.99 Woolworths Aus(t;\?jlisa&%llj)ality Engi:gpa?:;%ﬁ”y Grass-Fed Heart Tick  Void (0) (Dzer\]/q?i]o)l
Level 2 $19.99 Coles A'\SSS ;“S;aér,:/?gg 10A?10t/?b|i_(l)(t)ircmlgr 2(23 & Grain-Fed None Level 2 5mm
Level 3 $23.99 Terra Rossa E:;Lﬁ%(?g;g% Certified Humane None None Level 4 10 mm
Level 4 $27.99 King Island Australian Beef None None None Level 6 20 mm
Level 5 $31.99 Coorong Angus Beef None None
Level 6 $35.99 1824 None None
Level 7 $39.99 Dalriada Diamond None None
Level 8 $43.99 Certified Australian None None

Angus Beef (CAAB)
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Table 2. Socio-demographic characteristics of the samplepeoed to the Total Australian
population and the total Australian beef consunmutation (Roy Morgan single source

data, 2008).
Total Beef Survey Sample
Population Roy Morgan (n=1,881)
State NSW 34.6% 33.9% NSW 27.2%
Victoria 24.9% 24.2% Victoria 19.4%
Queensland 19.8% 20.7% Queensland 15.3%
South Australia 7.6% 7.8% South Australia 25.5%
Western Australia 10.1% 10.4% Western Australia 9.5%
Tasmania 2.3% 2.3% Tasmania 1.6%
Northern Territories 0.7% 0.8% Northern Territories 0.4%
ACT* 1.2%
Area Capital Cities 61.9% 59.6% Metropolitan areas* 69.0%
Country Area 38.1% 40.4% Non-capital city* 31.0%
Gender Female 50.6% 63.7% Female 66.0%
Male 49.4% 36.3% Male 34.0%
Age 14-24 18.0% 5.7% 18-24* 6.7%
25-34 16.5% 15.3% 25-34 19.5%
35-49 26.9% 31.4% 35-49 33.4%
>50 38.6% 47.6% >50 40.4%
Marital status single 36.7% 26.8% Single/Div/Sep/Widow* 30.0%
married/ de facto 63.3% 73.2% Married/ partnership* 70.0%
Children at home yes 37.1% 35.4% yes 37.5%
no 62.9% 64.6% no 62.5%
Number of children 1 15.5% 14.8% 1 16.4%
2 14.1% 13.8% 2 15.1%
3+ 7.5% 6.9% 3+ 6.0%
Peoplelivingin HH 1-2 People in HH 40.8% 46.1% 1-2 People in HH 50.2%
3-4 People in HH 43.0% 41.0% 3-4 People in HH 38.5%
5+ People in HH 16.2% 13.0% 5+ People in HH 11.2%
Personal income Under $20,000 18.8% 20.6% Under $20,000 8.6%
(AUD) $20,000 to $29,999 11.8% 11.9% $20,001 to $40,000* 17.2%
$30,000 to $49,999 25.9% 24.8% $40,001 to $60,000* 17.1%
$50,000 to $69,999 18.7% 18.2% $60,001 to $80,000* 17.1%
$70,000 or More 24.8% 24.5% $80,001 or More* 40.0%
Education Some Secondary* 21.6%
Some Secondary 17.0% 16.1% Finished Year 12* 18.0%
Tech./HSC/Year 12 19.6% 19.2% Have Dip/Degree or Uni* 49.6%
Diploma or Degree 33.5% 35.0% Have Postgraduate Degree* 9.6%
Employment Full time work 39.3% 36.2% Full time work 41.8%
Part time work 20.6% 21.2% Part time work 21.3%
Not employed 40.1% 42.7% Not employed 37.0%
*Category differs from Roy Morgan
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DRAFT, NOT FOR CITATION



Table 3. Estimates of scale-extended Latent Class choicesmod

C1 C2 C3 C4 C5 C6 C7
% 20.3% 7.4% 11.1% 14.3% 14.2% 17.2% 8.4%
N 382 142 206 266 271 322 153
R? 74.0% 46.5% 35.3% 78.6% 42.9% 56.3% 46.5%
beta z sign. | beta z sign. | beta z sign. | beta z sign. | beta z sign. | beta z sign. | beta z sign.
Marbling
void 0| 5.84 20.56 0.00 -0.24 -1.08 0.28 -5.17 -9.280.00 | 0.32 163 010 -1.77 -12.09 0.0 2.68 16.21.000 -1.29 -8.30 0.00
level 2| 2.04 9.47 0.0d 2.91 852 0.00 0.10 0.60 50Q.50.94 490 0.00 0.76 9.37 0.00 1.46 12.62 0.00 6 1.19.57 0.00
level 4| -2.01 -7.28 0.0d 0.88 5.01 o.io 2.55 12.00.00 | -0.34 -1.81 0.07 1.00 11.41 0.00 -0.77 -7.75.000 0.96 7.07 0.00
level6| -5.87 -10.79 0.00 -355 -6.45 000 251 481. 0.00| -093 -4.89 0.00 0.01 0.16 087 -3.37 H#3.90.00| -0.83 -5.09 0.0(
Fat Trim
2mm| 0.91 7.13 0.00f 0.65 588 0.00 0.61 7.19 0j00 0.88.943 0.00| 0.93 8.91 0.00 0.95 9.22 0.p0 3.22 8.86 00
5mm| 0.50 4.02 0.0d 0.54 521 0.00 0.74 9.28 0.00240 1.26 0.21| 0.35 4.87 0.00 0.22 2.62 0/01 1.60 41 6. 0.00
10 mm| -0.39 -3.16 0.00 -0.18 -166 0.10 -0.23 -3.45.00 | -047 -2.15 0.03 -0.35 -3.97 0.00 -0.13 -1.580.11 | -0.93 -5.20 0.0d
20 mm| -1.02 -7.89 009 -101 -710 000 -1.13 -10.20.00| -065 -3.11 0.00 -0.93 -11.07/7 O0.p0 -1.04 558. 0.00| -3.89 -6.19 0.00
Forage Claim
Grass-fed| 0.24 3.16 0.0p 0.21 228 0402 0.07 1.31.19 0 -0.01 -0.07 0.94 -0.04 -0.66 0.51 -0.16 -2.31 .020 0.13 1.35 0.18
Grain-fed | -0.17 -2.12 0.03 -0.15 -1.7v8 0.08 0.06 111. 0.27| -0.07 -043 0.6 0.07 1.23 0.2 0.09 1.33 .180 -0.19 -2.03 0.04
None | -0.07 -0.85 039 -0.05 -0.63 0.53 -0.12 -2.510.01 | 0.08 050 0.62 -0.03 -0.51 0.61 0.07 1.29 (.20.06 0.82 0.41
Health Claim
Heart Tick | 0.18 2.93 0.0(¢ 0.17 249 001 0.22 5.040.00 | 0.12 1.09 0.2§ 0.16 3.47 0.00 0.24 4.66 0.00330 5.27 0.00
None| -0.18 -2.93 0.00 -0.17 -249 0.01 -0.22 -5.040.00 | -0.12 -1.09 0.2 -0.16 -3.47 O.IO -0.24 -4.660.00 | -0.33 -5.27 0.00
Brand
Woolworths| -0.28 -1.74 0.0 -0.15 -0.94 0.835 -0.30-3.00 0.00| 0.11 046 0.6 -0.13 -1.16 0p4 -0.08 .600 0.55| -0.46 -3.32 0.00
Coles| -0.24 -1.55 0.1 -0.13 -0.76 0.45 -0.21 -2.190.03 | 0.23 080 042 -0.38 -3.22 0.00 0.00 0.04 7Q.90.04 -0.25 0.80
Terra Rossg  0.33 2.08 0.04 0.17 1.14 0|25 0.13 1.39.18 | -0.28 -0.98 0.33 0.09 0.99 0.32 -0.01 -0.04 .97Q 0.06 0.43 0.67
King Island | -0.02 -0.11 0.9 -0.02 -0.17 0.87 0.302.85 0.00( 0.02 0.10 0.92 0.40 3.78 0.00 0.14 1.08 .28 0 0.40 2.82 0.00
Coorong| 0.22 1.54 0.1 0.10 057 0.7 -0.12 -1.23.220 -0.25 -0.86 0.39 0.26 2.09 0.04 -0.09 -0.74 6(0.40.02 0.14 0.89
1824 | -0.07 -0.49 0.6 -0.02 -0.12 0.90 -0.01 -0.140.89 | -0.10 -0.39 0.70 -0.06 -0.56 0.%8 0.39 3.29 00Q. 0.03 0.17 0.87
Dalriada| 0.08 0.48 0.6 -0.14 -0.88 0.8 0.02 0.210.84 | 0.45 159 0.11 0.02 0.16 0.87 -0.40 -3.11 0.00.06 -0.40 0.69
CAAB | -0.02 -0.13 0.90] 0.20 1.33 0.18 0.20 1.92 0{060.18 -0.69 0.49 -0.20 -1.63 O.IO 0.03 0.24 0{81.050 0.33 0.74
R?= 0.546; LL =-23,622; BIC(LL) = 48,895, n = 1,88fparameters = 219; Classification Error = 0.083dlagses, 1 random class (n=139) and 2 Scale Glasse
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Table3. Continued. Estimates of scale-extended Latent Class choiceemod

C1 c2 C3 c4 C5 C6 c7
% 20.3% 7.4% 11.1% 14.3% 14.2% 17.2% 8.4%
N 382 142 206 266 271 322 153
R? 74.0% 46.5% 35.3% 78.6% 42.9% 56.3% 46.5%
beta z sign. | beta z sign. | beta z sign. | beta z sign. | beta z sign. | beta z sign. | beta z sign.
Quality Certification
Aus Qual 0.05 0.34 0.74 0.07 0.53 0.60 0.13 126 021 | -0.16 -0.64 052 | -0.07 -0.69 0.49 | -0.12 -1.16  0.25 | -0.17 -1.17  0.24
MSA | -0.02 -0.16 0.88 0.42 3.02 0.00 0.06 0.63 0.53 0.53 233 0.02 | -0.04 -0.44  0.66 0.09 0.82 041 0.07 0.50 0.61
EQA 0.10 062 054 | -006 -040 0.69 | -0.04 -0.36 072 | -053 -199 0.05]| -0.13 -1.22 022 | -0.31 -2.30  0.02 0.12 0.85 0.40
Australian Beef | -0.03 -0.22 0.82| -020 -1.38 0.17 | -010 -1.05 029 | 019 070 048 | 0.30 269 0.01| 027 249 0.01]| -001 -0.05 0.96
None | -0.09 -0.88 0.38 | -0.24 -241 002| -0.05 -092 0.36]| -004 -022 0.83]| -005 -0.83 0.41| 0.08 1.08 028 | -0.02 -0.21 0.83
Production Claim
Enviro. Sustainable | -0.20 -1.26 0.21 | -0.03 -0.23 0.82 | -0.14 -1.47 0.14 | -029 -142 016 | 0.00 -0.02 099 | 0.36 319 0.00| -020 -1.62 0.11
Hormone/ Anti. Free 0.20 1.35 0.18 0.18 124 0.21 0.35 3.72 0.00 0.12 0.47 0.64 0.18 169 0.09 | -0.18 -1.54  0.12 0.19 1.42 0.16
Certified Humane | -0.10 -0.65 051 | -0.10 -0.69 0.49 | -0.03 -0.39 070 | -0.09 -045 0.66 | -0.19 -1.92 0.06 | -0.23 -1.96  0.05 0.13 0.90 0.37
None 0.10 1.13 0.26 | -0.04 -0.47 064 | -0.17 -2.99 0.00 0.25 1.79 0.07 0.01 0.10 0.92 0.05 0.71 048 | -0.12 -1.53 0.13
Price
$1599 | 0.86 576 0.00| 0.13 066 051 | 0.72 6.83 0.00| 7.95 1752 0.00| 266 1597 0.00 | 3.31 1558 0.00 | 0.59 3.83 0.00
$19.99 | 058 3.75 0.00| 039 268 0.01| 0.65 6.20 0.00| 6.01 1629 0.00| 216 1451 0.00 | 262 1560 0.00 | 0.77 453 0.00
$2399 | 073 391 0.00| 051 294 0.00| 0.38 403 0.00| 314 1110 000 | 193 1401 000 | 198 10.08 0.00 | 0.32 239 0.02
$27.99 | 0.18 097 0.33| 015 090 0.37| 0.02 0.17 0.86 | -040 -1.05 0.29 | 0.39 312 0.00 | 0.07 045 0.65| -0.02 -0.11 0.91
$31.99 0.18 0.89 0.37 0.01 0.05 0.96 | -0.02 -0.23 082 | -268 -6.06 0.00 | -0.45 -3.23 0.00 | -0.34 -2.68 0.01 | -0.11 -0.49 0.63
$3599 | -029 -142 016 | -0.18 -0.89 0.37 | -0.48 -4.07 0.00 | -408 -548 0.00| -1.15 -6.68 0.00 | -1.64 -9.27  0.00 0.07 051 0.61
$39.99 | -0.87 -577 000 | -042 -230 0.02 | -0.55 -5.10 0.00 | -403 -6.62 0.00 | -2.28 -9.32 0.00| -275 -10.52 0.00 | -0.65 -3.55 0.00
$43.99 | -1.37 673 000 | -058 -3.70 0.00 | -0.72 -5.80 0.00 | -592 -763 0.00 ] -3.27 -890 0.00 | -3.24 -1147 0.00 | -0.98 -5.48 0.00
R®= 0.546; LL =-23,622; BIC(LL) = 48,895, n = 1,88#parameters = 219; Classification Error = 0.083dlagses, 1 random class (n=139) and 2 Scale Glasse
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Table4. Aggregated attribute importance weightihgs

Attribute Importance
Marbling 46.3%
Price 34.7%
Fat Trim 10.6%
Health Claim 0.5%
Brand 0.5%
Production Claim 0.2%
Quality Certification 0.2%
Forage Claim 0.1%

' Weighted average of class wise importance meaduyredrtial contribution to model fit — LL.
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Table5. Marginal Willingness to Pay Estimates by LatentsSla

Average Class 1 Class 2 Class3 Class 4 Class5 Class 6 Class 7
Size n=1742 22.5% 21.6% 16.4% 11.8% 11.7% 8.8% 7.1%
Attributes WTP | WTP z$ |WTP z$ |WTP z$ | WTP z$ | WTP z$ |WTP $ |WTP z$
Marbling
void (0) 3.2 3.62 ** 15.7¢ 3.98 *** 19.4p -253 =+  -14.0p B1 *** 29.70| 6.88 *** 47.63 5.74 **= 86.14 0.27 1.0p
level 2 1.0] 0.50 *** 1.96 1.02 *** 411 1.37 *** 5.0p 1.12 *** 3.99 1.11 ** 5.01 1.44 % 4.48 0.91 *** 3.31
level 4 -1.32 -1.78 *** -7.3¢ -1.61 *** -7.3  1.62 *** 6.2y -50 **  -10.90| -2.90 **  -16.63 -2.20 *** -17.3q -0.04 -0.16
level 6 -2.9% -2.34**  .10.06 -3.40 ***  -17.2f -0.46 *** -5 -4.22 ***  -21.93 -5.09 **  -3533 -4.98 ** 4237 -1.14* -4.67
Fat Trim
Devoid 1.78 1.06 *** 3.72  1.79 ¥ 6.65 2.60 *** 9.8f 1.86 *** 54 1.92 = 8.05 2.27 *** 6.5 1.23 *** 4.21
5 mm 0.41 0.19 0.46 0.42 1.p2 1.26 *** 4[70 0.06 0.17 0.09 D.36.48 1.37 1.02 *** 35
10 mn -0.52 -0.36 -1.41 -042* -1.63  -1.16 *** -4.p3 -0.41 .21] -0.32 -1.3p -0.27 -0.45 -0.67 *** -2.61
20 mm -1.74 -0.89 *** -3.59 -1.79 *** -7.6p -2.70 ¥+ 1245 1.51 *** -4.82 -1.69 *** -7.82| -2.48 *** -8.94 -1.59 ***  -6.17
Forage Claim
Grass-fedl -0.3p -0.37 -1.p9 -0.24 -0[83 -0.47 * -1.66 -0.01 0.03 -0.35 -1.2p -0.48 -1.35 -0.08 -0{26
Grain-fed -0.03 -0.03 -0.11 -0.22 074 0.44 139 -0.53 3[1.40.22 -0.7¢ -0.01 -0.04 0.59 1.80
none 0.3 0.40 1.34 0.45 1B7 0.04 g.10 0.54 1.43 0.56 * 1.7949 0. 1.23 -0.51 -1.46
Health claim
Heart Tick 0.22 0.29 0.47 0.39 0p5 0.19 d.49 0.00 -p.01  0.00 -0.034 0.23 0.4f 0.21 0.48
Noneg -0.22 -0.29 -0.47 -0.39 -0.p5 -0.19 -g49 0.00 D.01 0.00 0.01 -0.23 -0.4f -0.21 -0.48
Brand
Woolworthd -0.04 0.16 0.94 0.35 *** 2.q9 -1.05 **=* -6.62 0.26 1.15 0.50 *** 3.29 -0.44 *** -2.61 -0.49 ***  -2.03
Coleq -0.37 0.18 141 -0.22 -134  -0.83 *** -5119 -0.10 -0.48.58 ***  -11.31] -0.54 *** -3.09 0.30* 1.64
TerraRossph 0.17 -0.06 -038 0.09 g.53 0.49 **=* 4.80 0.05 D.20.57 **=* 3.72| 0.08 0.34 0.08 0.44
King Islang 0.4% 0.80 *** 4.69 0.60 *** 3.7p 0.15 0.91 -0.17 0.84 0.39 *** 2.8 0.94 *** 493 0.12 0.71L
Coorong -0.27 -0.78 *** 421 -0.61 *** -3.51L 0.04 0.23 0.04 10| 0.64 *** 3.79 -0.56 *** -3.09 0.05 0.2f
1824 0.5 0.39 *** 2.30 0.50 *** 299 0.46 *** 26p 0.40* 1.43 .95 *** 5.83| 0.82 *** 4.66[ -0.05 -0.2
Dalriadd -0.2] -0.57 *** -3.68 -0.40 *** -2.5L 0.43 *** 2.5p 0.28 -1.38 -0.65 *** -4.64 0.02 0.10 -0.18 -1.p7
CAAB -0.18 -0.11 -0.6p -0.32 ** -1.88  0.30 *** 1.9 -0.20 -®BP -0.83 *** -5.42| -0.31 -1.54 0.17 0.98
Quality Certifications
AusQua -0.71 -0.47 *=** -2.77 -0.84 *** -5.1p  0.00 -0.03 -B2** -6.71| -1.48 *** -9.90( -1.23 *** -6.23| 0.25 1.2
MSA 0.60 0.39 *** 2.01 0.47 *** 2.5 0.10 0.56 1.24 *** 5.591  113** 7.62| 0.83 *** 5.07| 0.27 1.4d
EQA| -0.14 -0.33 ** -1.92 -0.07 -0.44 -0.05 -0.p8  0.12 0.55 1D. -0.69 -0.33 -1.66 -0.50 *** -2.82
Austral Beef 0.04 0.14 0.13 0.01 0j07 0.02 Q.12 0.08 0.3206-0. -0.3¢ -0.08 -0.41 0.13 0.67
Nons 0.2 0.27 095 0.44* 1.61 -0.06 -0{23 -0.16 -0.44 0.34 29|1. 0.81 *** 2.67 -0.14 -0.48
Production Claim
Enviro. Sustainable 0.34 0.35 * 1.B5 0.41 **=* 2p3 032* 69l 0.18 0.7¢6 0.61 *** 3.5 021 0.92 0.12 0J59
Horm. & Antibiotic Freg 0.1f 0.12 0.65 0.07 0j41 0.24 139.17 0.7 0.03 0.21 0.53 *** 244 031* 1.y3
Certified Humang -0.64 -0.60 *** -3.42 -0.62 *** -3.47 -0/5+** -3.28| -0.42 * -1.79 -0.96 *** -6.04 -0.86 *** -3.84 -0.57** -3.01
None 0.13 0.12 0.40 0.14 0.48 0.01 Q.04 0.06 D.18 0.32 1212 0.1 0.34 0.14 0.4p
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Imagine you are shopping for a Sirloin/Porterhouse beef steak at your favourite retail outlet for consumption at a dinner with family and/or friends on the weekend.

In the following screens you will be shown 16 shelves with four different meat cases each.

This is an example:

‘ e o 5 3
‘ 5 v ENVIRONMENTALLY ¢,
i SUSTAINABLE rs

f

'
A M

GRASS-FED BEEF '\\j- o
BEEF PORTERHOUSE STEAK g f

Select the beef steak you would be mest likely to choose. Please indicate your choice by clicking on the steak that is your most preferred alternative, it will be highlighted with a RED
frame.

Finally, please indicate if you realistically would purchase your most preferred alterative
You will be forwarded to the next shelf answering these questions and clicking the ">>" button.

Your progress through the 16 different shelves will be indicated in the lower right hand side of the screen.

Figurel. Example of Choice Set
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