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EFFECTS OF ADDITIONAL QUALITY ATTRIBUTES ON CONSUME R
WILLINGNESS-TO-PAY FOR FOOD LABELS

Abstract

Contingent valuation (CV), choice experiment (CE) axgeeimental auction (EA) or the
combinations of the three methods are often used byrobsea to elicit consumer willingness to
pay for food attributes (food labels). One concerruabging these approaches is that quality
attributes of food provided to respondents are assumed imdiemeof other attributes which are
not provided to respondents during the survey. The limited#es provided in a survey may
lead respondents to allocate their budgets to thosedmaitributes rather than allocate their
budgets to a larger number of product attributes to trulyatekieir preferences.

Surveys containing a series of online CEs were colleoted/¢stigate the effects of additional
beef steak attributes on consumer WTP in two diffekEhtmarkets. Random parameters logit
models are estimated for each CE in the questionnaitbswivey results from both samples.
The models with the different survey samples reveasistent results regarding changes in
WTP with more attributes added to the CEs. Consumer WiTthe most important attributes in
the CE decreases when the number of attributes insré&ase three to four, while the WTP for
the most important attributes increases when the nuailatribute increase from four to five.
The changes in the WTP for attributes depend on thaiiorships with the newly added
attributes to the CEs and the number of attributesis. C
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EFFECTS OF ADDITIONAL QUALITY ATTRIBUTES ON CONSUME R
WILLINGNESS-TO-PAY FOR FOOD LABELS

Consumer willingness-to-pay (WTP) for certain food gualttributes is an important
indicator of consumer response to food labels andeard&tant of the anticipated change in
demand under a food labeling program. Estimated WTP is gs&ad iaput or proxy for demand
change in welfare analysis of food policy and to prouseful information for food labeling
programs (e.g., Lubben 2005; Lusk and Anderson 2004). Therbéiag a better
understanding of, and more accurately determining, conseéx for food labels is important
for policy makers as well as food producers and processors

Contingent valuation (CV), choice experiment (CE) axgeeimental auction (EA) or the
combinations of the three methods are often used byrobsea to elicit consumer willingness to
pay for product attributes (e.g., Alfnes and Rickertsen 20G8g4I2004; Brester, Marsh, and
Atwood 2004, Fox et al. 1994; Fox 1995; Hossain et al. 2003; Hu22@&4, Huffman 2003;
Lusk et al. 2001; Lusk et al. 2004; Lusk, Roosen and Fox 2003; Loarer&/mberger 2003;
Loureiro and Umberger 2005). In the CV method, respondeatsravided with detailed
information on products and are asked if, or how mucly, wwaild pay for a new product. In
the CE method, products are described as bundles of kattalates varying in levels and
respondents are asked to choose among those alternd&m@sometric models are used to
estimate consumer willingness to pay for a specifiibate (e.g., Louviere, Hensher and Swait
2000; Lusk and Hudson 2004). In EA, consumers bid to exchangendewed product for a
product which has new attributes or they can bid directlgeveral competing goods.

Willingness to pay for the products can be elicited fcmmsumer bids (Lusk and Hudson 2004).


http://www.findarticles.com/p/search?tb=art&qt=%22Loureiro%2C+Maria+L%22
http://www.findarticles.com/p/search?tb=art&qt=%22Umberger%2C+Wendy+J%22
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http://www.findarticles.com/p/search?tb=art&qt=%22Umberger%2C+Wendy+J%22

Economists and market researchers have used thesedseitensively to elicit
consumer WTP for food labels on attributes such as teese of beef, country of origin of meat
and vegetables, organic foods, foods containing geneticallyfietbdrganisms (GMO), and
numerous other product attributes (Huffman 1996; Loureiro and k¢y@b2003; Loureiro
and Umberger 2005; Krystallis and Chryssohoidis 2005; Hossain2003; Hu et al. 2004; Fox
et al. 1994; Fox 1995) One concern in these studies idiffeaent quality attributes of food are
assumed to be independent of those attributes that apeavaded to the respondent in the
survey or experiment. For example, to estimate coesdfT P for country of origin labeling
(COOL) under CV or EA, respondents are asked to chodsede food with or without COOL
or bid for products with or without a label, no other infiation on safety, nutritional level,
guality, etc. on those products is provided. In CE, respasiaeske choices from the
alternatives which differ in numerous quality attributag, consumers lack information on other
attributes that they typically have in real world gpmg. In this study we estimate marginal
impacts of additional food quality information on conguwTP for food labels. In particular,
this study develops a conceptual argument for why and iltesttesing survey data how
marginal WTP to food product attributes in CE, CV or Eddgts depends upon the particular
food attributes presented to respondents on the labed. infbrmation is important because it
demonstrates that WTP estimates in CE, CV and EA stadécontingent on the set of product
attributes provided to respondents.

Consumer WTP for food attributes is used to determine defearfood products using
labels to reveal food attributes. Hallman et al. (20@3)dhown that research questions
reinforced consumer attention to the information térest. However in consumer WTP studies
only limited information on food quality attributes cangrevided to respondent#\ clear view

of how additional food quality attributes affect consuM& P for labels will help economists to
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better understand welfare analysis of food label paigigig WTPs from published studies as
well as enhance producer ability to make more appropriaisiales on labeling programs based

on WTP estimates.

Model Development
Random utility theory has been widely adopted in WTP studAssuming a linear random

utility function, consumer utility (U) could be defined:by
T

U, = Epj'*'z‘,:@ D¢ +& ) (1
k=1

wherep; is price, , is the K" attribute of alternative j for persond; is marginal utility of

price, S5, is marginal utility of the R attribute, anc; is a stochastic disturbancg.is the

number of attributes of alternative j.

Consumer i's WTP for the"kattribute is the amount of money that he/she would be
willing to pay to stay at his/her previous utility level whee K" attribute changes. Now
assume that thé'lattribute in alternative j improves from level 0 (withattribute k) to level
one (with attribute k), the WTP of consumer i to @tdlis change is the price premium he/she
would pay for this change such that the following equalitg$o

anow;zlﬂ.h Gy, + A, D5, =aEﬂ9+WTr-")+hTZl,@ Ox +4 Ok (2)

h#k hzk

Where the superscript 0 of attribiténdicates that the attributes is unavailable to the

product while superscript 1 indicates that the attributagadable to the product.

Solving (2) for WTP, we get

WTF*z—%()#k— %) - (3)



As a result, for a linear indirect utility and utiliftynction, consumer WTP fof'k

attribute is the negative ratio of the parameter'béttribute to the parameter of price:
wrp =-FPe
a

To test the effect of additional attributes on consud&P for attribute k in equation (1),
we assume alternative j has additional M-T attrib(késT). In this case, consumer i's random

utility function can be expressed as:

U =a B+ A Dak+24*m+licimz+ﬁ . 4)

k=T+1
Equation (4) implies that with more attributes added ¢éoctmsumer utility function, the

marginal utility of price and attributes change frano a” and fromgBto 3, respectively. In

addition, the marginal utilities of consumer i's claegistic changes froditod . With these
changes, consumer WTP for attribute k will changenfld TP = A toWTF = —’[’)i—i :

a a

If consumer WTP for one attributg is not affected by the other product attributes, then

consumer WTP fox, will not change, such tha(WTP* = —&)— (WTP = —’B—E) k& where
a a

¢ is a small positive number. If consumer WTP fibrilautex,, is not independent with other

product attributes, th¢wTF - WTB b & .



Model Estimation

In this study the random parameters logit model or miggd model is used to estimate WTP.
This model is highly flexible to allow us to simulate aagpdom utility model and it eliminates
limitations of standard logit models such as homogenestis among individuals and restricted
substitution patterns between alternatives. In additialike a probit model, the random
parameters logit model does not require a normal disiibotf the random component in the
utility function, which may result in difficulty in mael estimation when the number of
alternatives in a model is larger than four (Train 200&e@Ge 2002).

In a random parameters logit model, coefficients imdividual random utility function
are decomposed into random and nonrandom parameters. &tritarie that consumers are
assumed to have homogeneous preferences, a nonrandoretearnarassigned. For an attribute
that there is believed to be unobserved heterogeneiyg individuals, a random parameter can

be assigned. Particularly, consumer random utilitgtions can be rewritten as:
Uj=alp+¢ Of +8 x +4 =Y +¢ {5)
where a is the nonrandom parameter associated with product gficis;a vector of nonrandom
parameters associated with alternative attribfitefor which consumers have homogeneous
preferences; is a vector of random parameters associated wittatiee attributesy; , for
which consumers have heterogeneous preferences. radiganal multinomial logit model, the
stochastic componers; is assumed to be identical independent distributed @ith) a Gumbel
distribution which has probability density function (PDF)e;) = e [expte ).

In a condition where multiple alternatives exibe probability consumer i chooses one

alternative, such as j is the probability thatraléeive j can maximize his/her utility level. This



implies, B (Y = )= Pro(Y +§ >V +g Ukt )= Prolfg <& + V- MJ K ). Asshown

in Train (2005), and Louviere, Hensher and Swait (2004), tHeapitity has a closed form:

P = (6),

where u is the scalar parameter that accounts for the variahthe random component of
consumer random utility. Normallyy could be set to 1. However, if two models estimated
using different data sources such as different groupsafle are compared should be

estimated and accounted for in comparisons (Train 2005; Sacitouviere 1993).
Heterogeneous preference among individuals and correlatioss alternatives are
introduced through the random parameters in the utilitgtian. In equation (5), assuming

alternative j has m number of attributes with rand@mametep3, , and consumer utility has a

random or nonrandom constant, theng; can be specified g +I'y, = B +7, (Hensher,

Rose and Greene 2005). Whef =|a; f,..5, .8, | . accounts for the mean valuation of
attribute across individuald, is a lower triangular matrix, ang is the random term with mean

vector zero and covariance matrix I. The random fermor 7, captures the variations in

preference across consumers or the correlationsatieenatives (attributes). The full

covariance matrix of random parametgyss = var(B, +I'v, )=T" varfy Y =IT". Asaresul,

the specification of will allow us to have different assumptions of thed@m parameters, thus
the underlying assumption about variation in consumer @nedes. For example, if =0, then
the random parameters become nonrandom parametereanddel transforms to the
traditional multinomial logit mode. IF is a full lower triangular matrix, thenis a full

symmetric matrix with nonzero off diagonal elemenitsthis case, all the nonrandom
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parameters in the consumer utility function are dateel, and both the heterogeneous
preferences across consumers and correlation actobatas (alternatives) can be introduced in
the model (Greene 2002; Train 2005).

Because the assumption of the 1ID Gumbel distributicth@fandons; in the utility
function does not change, the probability that consurclenoses alternative j is the same as that

in equation (6). However, as a random te4nis introduced in the random parameter model,

the probability is conditional of . So, equation (6) can be rewritten as

v = _ (7),

wherev; =a [ +¢ Uf +S O¢ +J [, and 5, = B, +T, . The unconditional probability is
the integral ofv; out of the conditional probability:

R =Tty ®.

ik

k=1
The random terny; can take on different distributions such as normal,dognal, uniform or
triangular, and thus different types of random parametgtr models can be defined. However,

(8) is a multiple integral over , which does not have a closed form. In practice, it is

approximated by R repeated random draws from the underlyingdigin ofv, , and takes the

average, such that:

IS ©)

ij

With L observations, the simulated log likelihood fuoatis



L

Logl, =2,

1

Z;, id; (10),

k=1

po

which can be maximized to estimate the parameters suoagr random utility functions.
A generalization of the random parameters model iddw gdanels in the error term of the

random parameters, such thgt = B +T (v, +/4 ), where, is a vector of average coefficients
of beef attributes,y;, is the random error with independent and identical nbdr&ibution
across individual, alternativg and choice sdf andy; is the random error normally distributed

over individuali and alternativg, but not choice sets. This is particularly usefuhim ¢ase
where one consumer makes a sequence of choices, ardterations of one consumer are

recorded in multiple years.

Experimental Methods

Choice experiments (CE) are used in this study, bechissméthod is consistent with random
utility theory and Lancaster’s theory (1972) of utility>xamization. Most importantly, it is
easier to add additional quality attributes in a CE thanhithCV and EA approaches. Two sets
of attributes of beef steak (beef strip lion stealq &lsown as KC strip) were used to compose
alternative choice sets. The first set of attribubteluded price per 12-ounce steak, “Certified
U.S. Product” (COOL), “Guaranteed Tender” (Tenderness)at@nteed Lean” (Lean), and
“Days before Sell-by Date” (Freshness). This settobates were used to test the effects of
additional attribute information on consumer willingado pay in the case when a cue attribute
(“Certified U.S. Product”) is present. The second $ettoibutes included price, “Guaranteed

Tender”, “Guaranteed Lean”, “Days before Sell-by Dageid “Enhanced Omega-3 Fatty



Acids”. This set of attributes was used to test the anphadditional information on consumer
willingness to pay in the case where no cue attritrupedasent.

Four different steak prices were used in the choice arpats. The base price was
$6.93/Ib, which roughly matched market prices of beef strgkstdJSDA-ERS). Two higher
prices were obtained by increasing the base price by 33% anthé&ments and a lower price
was set by decreasing the base price by 33%. All othdruatts were selected to have two
different levels. The attributes and their levels ‘@ertified U.S. Product” vs. no origin label,
“Guaranteed Tender” vs. not guaranteed, etc. The lef/&B3ags before Sell-by Date” used
were “2 days” and “8 days”. The reason for keeping ttegradtive attributes to only two
different levels was to reduce the size of the cheigeeriments, thus to minimize respondent
fatigue when presented with too many choices in a simogt fiame.

To test the impact of additional attribute informatieonamnsumer WTP, we constructed
a sequence of choice experiments with the number éBbeibutes presented to the respondent
being 3, 4 and 5. This methodology was applied to both sattribiutes (with and without a
cue attribute). Thus, we had a total of six choice exyaits. For convenience, we call those
choice experiments constructed with both sets of hadges C1, C2, C3 (those with the cue
attribute) and W1, W2, W3 (without the cue attribute). fitmnber 1, 2 or 3 indicates the
number of attributes in the choice experiments (3, 45amm$pectively).

Because complexity associated with a larger numberaifelsets in the choice
experiment can adversely affect respondent decisionsfide2004; Hanley, Wright and Koop
2002), we tried to minimize the impact of the numberhaiice sets by designing all three
experiments with same number of choice sets. Ififdtestep, orthogonal fractional factorial
design was used to generate 3 sets of unlabeled altesmaithethe number of attributes being 3,

4 and 5, each set consisted of 8 original alternativEise first attribute of the alternatives had 4



levels, corresponding to the four prices of the beeikste The other attributes of alternatives
had 2 levels, corresponding to other attributes of teé sieaks. The designs of all the 3 sets of
alternatives had a D-efficiency of 100%. In the secaep, $he 8 original alternatives in each
set were randomly ordered to create 8 pairs of altesg({thoice sets) altogether with the
original alternatives. Because in logit models, oh& differences in attributes levels matter,
(Louviere, Hensher and Swait 2004), the random-ordered dltem&ave the maximum
difference with the original alternatives. The lasp was to label the numerical attribute levels
with corresponding attribute levels in beef steaksin@gne” alternative to each choice set was
also provided to make the choice task more realistiesgmndents might choose this option
when shopping (Lusk and Schroeder 2004). Overall, there8wemeice sets in each choice
experiment, and each choice set included three alteesd@ption 1”, “Option II” or, “Neither |
nor II” (None option).

To investigate the effects of additional quality attrilsub@ consumer WTP for an
attribute, two approaches: Between-subject comparisomeimiti-subject comparison could be
used. Both approaches have their advantages and disadvdhtaeand Schroeder 2004;
Carlsson and Martinsson 2001). We do both between-subpketitmn-subject comparisons.
This enables us to draw more robust conclusions on th&cis of additional attribute
information on consumer WTP estimation.

Two of the three choice experiments (C1, C2 and C3 orW2land W3) were selected
to include in one survey to construct a series of surveise first survey Al (B1) included
choice experiments C1 (W1), and C2 (W2), the second s&2€i2) included C2 (W2) and
C3 (W3). To make the comparisons between results etmditst choice experiment in the
first survey is referred to as A11 (B11), the second eheixperiment in the first survey is A12

(B12), the first choice experiment in the second suisé\21 (B21), and the second choice
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experiment in the second survey is referred to as A22 (B®R)ogether, we had four surveys
and each survey comprised two choice experiments. efieg A indicates whether the choice
experiment included the cue attribute (B if not), thet fsubscript indicates if the survey was the
first or the second survey, and the second subscriptidicf the choice experiment in the
survey is the first or second. To reduce respondegufaguestions regarding respondent

demographic characteristics were placed in betweemthehoice experiments in the survey.

Data and Results
In November, 2006, e-Rewards, Inc. an online-survey comganyout surveys to 2200
Chicago residents, each of the four surveys went to 550 qudimel members. We were
charged for each response therefore, budget constras#ssitated discontinuing the survey
when we achieved at total of 310 respondents. This resali®Hdcompletes of experiment Al,
76 of A2, 78 of B1, and 82 of B2. In December, 2006, the suweys also distributed via
email to 3932 faculty members, staff, and graduate studektmnaas State University (K-State),
Manhattan, Kansas. Each of the four surveys was e&&3 people using the online survey
system surveymonkey.com. This resulted in 211 complet&é$,df87 of A2, 198 of B1, and
171 of B2. Using two distinct locations and populationgHiersurvey helps us to determine
whether results are sensitive to location. Tablgpbnte summary statistics of demographics for
the eight surveys completed at Chicago and K-State.

For the Chicago sample, ANOVA (Analysis of Variant®)icated respondents of survey
A2 had a higher education level and fewer children thasetiMho completed survey Al (0.05
significance level). Respondents to survey B2 had ar@ducation level than those of survey
B1. The null hypothesis of equality of means of aleottlemographics between respondents to

surveys Al and A2, and B1 and B2 could not be rejected &t@besignificance level. For the
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K-State sample, ANOVA revealed no statistically digant differences in the means of all
demographics between respondents who completed the foeysur€ompared to the K-State
sample, the Chicago sample had older respondents, maategedower levels of education, less
single people, more adults and fewer children at homehigher income level.

For the Chicago and K-State samples, eight random ptgalogit models were
estimated for the choice experiments in the survegadt location, resulting in 16 total models.
In the estimation, the coefficient on product price estimated as a nonrandom parameter.
This was because the normal distribution has densibotimsides of zero, assuming a normal
distribution of the price coefficients would imply theame people would have positive price
coefficients, which would not be consistent with tiegative price-demand relationship. In
addition, not allowing the price coefficient to varydamly also assured that WTP estimated for
a particular beef attribute was normally distributedr(dor et. al. 2005; Lusk, Roosen and Fox
2003). The coefficients of other beef steak attribute® wWefined as random parameters with a
normal distribution to allow heterogeneous preferefmethose attributes across consumers.
Because each respondent made sequences of choice dewisioseveral (eight in our case)
choice sets, individual preferences were perfectlyetatied across the choice sets for a given
respondent. It was appropriate to use a panel data moalwothe correlation among
individual preferences in a sequence of choice decisions.

Our study uses unlabeled choice experiments in that theceparticular beef attributes
attached to all “Option I” or “Option II”. Each of the$wo alternatives is a combination of a set
of beef attributes. The main benefits of using unlabaledinatives are that they do not require
identification and use of all alternatives within thegble set of alternatives and the 11D
assumption of the random component in consumer utilitgtion is more likely to be met in an

unlabeled choice experiment than in a labeled one (HerRbse and Greene (2005)). Because
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in an unlabeled choice experiment each alternative mlmesontain a particular attribute, the
alternative specified constant in the consumer ufiliction does not have any meaningful
interpretation. We only include one alternative spedittonstant for the “None “option in the
consumer utility function. The constant can measheaifference in consumer utility level
when the “None” option is selected in comparison \thih other two alternatives.

The first four rows in Tables 2 and 3 report estimatesaans of random parameters in
the models with (Table 2) and without (Table 3) the ctrébate, country of origin, included.
Row 5 reports estimates of the non random paramégeice and row 6 is the constant for the
“None” option. The next 10 rows contain estimatethefdiagonal value and off diagonal

values in Cholesky matrlx, which gives the full covariance matrix of randomaraeteis,;

byZ=TT". The last four rows are the standard deviation of nangarameter distributions,
which are the square roots of diagonal values. imThe diagonal values & measure the
variations of preferences for beef attributes acresgondents. The off diagonal valuesof
measure the correlations between the random paramaticsting the correlations between
consumer preferences for one beef attribute and theatke For instance, if the covariance
between the random parameters of “Certified U.S. Prodinct “Guaranteed Tender” is negative,
then consumers’ choices of the alternative with tiied U.S. Product” are negatively affected
by the presence of the alternative attribute “Guaranteeddr”. However, if the covariance is
positive, then the appearance of “Guaranteed Tendénéiproduct increases consumer
marginal utility (random parameter) of “Certified U.So&uct”, thus positively affecting
consumer choice of the alterative with those tvinbaites.

For all choice experiments in surveys Al and A2 (Tabl¢h2) coefficients of all beef
steak attributes were different from zero at the 0.@bifstance level, except for the coefficients

on “Guaranteed Lean” in choice experiments A21 and A22,fenddefficients of “Days before
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Sell-by Date” in choice experiment A22. All the praeefficients were negative, indicating a
downward sloping price-demand relationship. All coeffigenitother beef attributes were
positive indicating an increasing probability of consumérsosing alternatives with the
appearance of other beef quality attributes. With both Eesmgignificant heterogeneous
preferences for beef steak attributes existed acrgssnésnts who completed the corresponding
choice experiment. Only respondents in choice experidZatat Chicago showed
homogeneous preferences for “Guaranteed Lean” and “CHgsebSell-by Date”.

For four choice experiments in surveys B1 and B2 excludiegtie attribute (Table 3),
with both Chicago and K-State samples, the coeffisiehtGuaranteed Tender” and
“Guaranteed Lean” were statistically significantlyfelient from zero (0.05 level), and
coefficients of “Days before Sell-by Date” and “Enhari@mega-3 Fatty Acids” were not
significant. Most of the signs of coefficients waeexpected, except for the negative sign of
“Days before Sell-by Date” in choice experiment B12 v@thicago sample and in choice
experiments B21 and B22 with the K-State sample. Howéwvese coefficients were not
statistically significant. K-State respondents hadistically significant heterogeneous
preferences for all beef steak attributes. Howevkicago respondents to choice experiment
B21 did not have significant heterogeneous preferenceB&ys before Sell-by Date”.
Consumer preference for “Guaranteed Tender”, “DaysrbeSell-by Date”, and ““Enhanced
Omega-3 Fatty Acids” were not significantly heterogenaousoice experiment B22.

Because the estimates in the random parameters lodélswere confounded with the
variance of the random term in the consumer randdity @itinction and the variance could not
be separated from the parameter estimates, direct cisompaf the estimates of parameters
across choice experiments did not enable us to compafteudépreference parameters. The

relative scale of the variance of the random termamtbdels must be isolated before we could
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compare true preference parameters (Swait and Louviere 1988)ever, the models being
compared had different numbers of independent variablese(tist four and four vs. five) so it
was difficult to find a perfect solution to pool the datani different experiments or to estimate
pooled models. As a result, we did not test the equElitpefficients across models.

Comparisons of WTP across different choice experimaatade a way to investigate
changes in consumer preferences. This is becausegdlinfates are the ratio of parameters of
product attributes and price which does not confound witkrdhance of the random term in the
random utility function. In addition, this ratio accosifdr both changes in price and attribute
coefficients when different numbers of attributes piresented in the choice experiments.

The Krinsky-Robb (1986) bootstrap method was used to generatevdld@s of
coefficients of each beef attribute with the estedatheans and variances. With those values,
1000 WTP could be simulated for each attribute of the steeks in every choice experiment.
Because the coefficients of beef attributes were asgumbe normally distributed and the
coefficient of price was a nonrandom parameter, thesraf attribute and price coefficients
were normally distributed. As a result, the meang/@P from different choice experiments
could be compared using standard t-tests. The total WT&hfalternative was also calculated
as the sum of the WTP for every individual attribut@ ichoice experiment. The total WTP
measures the amount of dollars a consumer would bagvith pay for a beef steak which had
all the attributes presented in the choice experiment.

The means of simulated WTP for each individual attripiatal WTP in each choice
experiment as well as the percentage of WTP for eatitidual attribute relative to the total
WTP in each choice experiment are reported in Tablgcluding the cue attribute) and 5
(excluding the cue attribute). The percentage WTP’s highlite relative importance of

individual attributes. Because of variation in WTPraates, some mean WTP estimates for
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individual attributes with WTP values near zero were negathen calculated with simulated
data.

Most of the WTP estimates were statistically défgrfrom zero (0.05 level), except the
WTP for “Days before Sell-by Date” in choice expegimts A22, B11 and B12 with the K-State
sample and the WTP for “Days before Sell-by Datethnice experiment B21 with the Chicago
sample. Most of the WTP were greater than zero, wimplies that the consumer would pay a
premium for a product possessing those attributes. A aisopaof WTP across different beef
attributes showed that consumers had highest WTP fantifiéd U.S Product”, followed by
“Guaranteed Tender”, “Guaranteed Lean” and “Enhanced Omé&g#yBAcids”. Consumer
WTP for “Days before Sell-by Date” was the smallasiq surprisingly, it was negative and
statistically significant in choice experiment B22 witle K-State sample, and in choice
experiment B12 with the Chicago sample. One possibl@eapbn is that the difference in the
levels (“2 days before sell-by date” and “8 days befolidogedate”) of “Days before Sell-by
Date” were not considered substantial to respondents,tsatrespondents ignored this attribute
when they made choice decisions. Consumer prefesdoceeef steak with more “Days before
Sell-by Date” depended on the presence of other attribiiésonsumers were more concerned
about. Compared to the WTP from the K-State sampieago consumers tended to have
greater WTP premiums for all beef steak attributes ptede For instance, in all choice
experiments in survey Al and A2 (Table 4), Chicago consunid? 1 all beef attributes were
two to three times (or more) greater than those 8téte consumers. The Chicago sample had
higher income, older respondents, more females, levetd of education, less single people,
more adults, and fewer children at home than the KeStainple. Perhaps some of these
demographic differences contributed to the differenc®¥Ti. Our finding of higher WTP

with Chicago respondents relative to those in the ceftidre country are consistent with
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Umberger et al. (2003), who found that consumers in Chiaage willing to pay a premium of
23% for U.S. labeled steak compared to a 14% premium by Deonsumers.

Both with-subject and between-subject comparisons of \AAPproportion of WTP
were conducted. Within-subject comparisons were acrogssecégperiments A1l and Al12
(B11 and B12) as well as A21 and A22 (B21 and B22). Between-subjeparisons of WTP
were across choice experiments A1l and A21 (B11 and B21¢lkasnA12 and A22 (B12 and
B22). A t-test with simulated total WTP and the WTPdach individual attribute was used in
both within and between subject compassions. The properif WTP for each individual
attribute in the total WTP were compared by the absehitees of the proportions.

Analysis of results in Table 4 and Table 5 showetlinhaost cases, the additional
attributes presented in the choice experiment affecegummer WTP for individual attributes
and total WTP. Among the total 56 comparisons, in onlytaigkes were the impacts of
additional attributes not statistically significar@onsumer WTP for most beef attributes
changed in an economically important way after mtirébates were added to choice
experiments. However, the changes in both the WHRtenproportions of WTP did not
monotonically change with the number of attributes éndhoice experiment. Changes in WTP
for a certain beef attribute depend on its relationship thie newly added beef attributes to the
choice experiment and the presence of other attributes.

With both the Chicago and K-State samples, within amgd®En Subject comparisons
showed that consumer WTP for “Certified U.S. Productreased when number of attributes
changed from 3 to 4 (when “Guaranteed Lean” was addee tchthice experiments). While the
WTP increased when the number of attributes changed4rmn® (“Days before Sell-by Date”
was added to choice experiments making). Both changetatistically significant for the

Chicago and K-State samples. Changes in importandeerfified U.S. Product” have the same
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pattern — the proportion of this attributes decreasedlamihcreased after the number of beef
attributes changed from 3 to 4 and then 5.

With-subject comparisons with Chicago and K-State sasrgillewed that the impacts of
number of attributes on consumer WTP for “Guaranteeul@@ were different from those
impacts on “Certified U.S. Product”. Consumer WTP“@uaranteed Tender” increased with
the number of attributes increasing. However, changg®iproportion of WTP for
“Guaranteed Tender” were different from those chang&¥TP — increasing and then
decreasing with the number of attributes changing from43aid 4 to 5. This indicates that
although consumer WTP for a certain attribute incré¢fasereased with the change in the
number of attributes, it did not necessarily imply the importance of this attribute changed in
the same direction. Between-subject comparisonsTd® Wom Chicago and K-State samples
were not consistent. With the K-State sample, cores WTP for “Guaranteed Tender”
continued to decrease as the number of attributes presegsised. In contrast, with the
Chicago sample, the between and within subject comparggo@ssame conclusions.

The difference between within and between subject cosgpaiwith K-State sample
may due to the substantial lower total WTP in choiqgeegrment A21. On interesting result was
that although the changes in consumer WTP from ChicagdeState samples were not same,
they were the same with regard to the changed in thmgron of WTP, which was same as
within subject comparisons.

After “Days before Sell-by Date” was added to the chekggeriments, both with and
between subject comparisons showed that consumer WTBudaranteed Lean” increased with
the Chicago sample and decreased with K-State sampleevdr, the changes in the proportion

of WTP for this attribute were the same for both saspithe proportions decreased as a result
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of larger increase in total WTP with Chicago samplelarger decrease in individual WTP from
Al12 to A21 or larger increase in total WTP from Al12 to A2t State sample.

For the choice experiment in survey B1 and B2, withinesttiigomparisons with both
samples showed that the changes in consumer WTEst@aranteed Tender” had the same
pattern as those in WTP for “Certified U.S. Product”eYWTP decreased and then increased as
the number of attributes increased from 3 to 4 and 4 ®ebveen-subject comparisons with K-
State sample drew different conclusions that consunid? Wr “Guaranteed Tender” continued
to decrease with the number of attributes increasingueder, the changes in the proportion of
WTP for this attributes was the same across with atwlda® subject comparison and Chicago
and K-State samples. That is, the proportions kepedsitrg with the number of attributes of
beef steak increasing, which indicated that “Guaranteederéplayed less and less important
role in consumer decision making when the respondentsbegl attributes information.

The changes in consumer perceptions of “Guaranteed ltaded between Chicago
and K-State samples. With the Chicago sample, bothnaatidl between subject comparisons
showed that consumer WTP for lean decreased and theased with the number of attributes
increasing. And the changes in the proportion of WarRHis attributes were opposite with the
change in WTP-- they increased and then decreasedheittumber of attributes increasing.
However, with K-State sample, both consumer WTP@uaranteed Lean” and the proportions
of WTP for “Guaranteed Lean” kept increasing with the benof beef steak attributes

increasing.

Conclusions and discussion
As consumer concern about food quality increases, psigeésmore studies on consumer

perceptions and WTP for food attributes are being condustevide information to policy
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makers, producers, and processors. However, most stadigs@consumer WTP for one
quality attribute is independent of other attributes andigedimited attribute information on
food products in consumer surveys and experiments. If W€enditional on the number of
food attributes provided to the respondent, information gadneom WTP studies may be
inaccurate reflections of real world behavior when cores make actual purchase decisions.
In actual purchase decisions consumers have a vafispyicces and types of information
regarding food quality attributes rather than the lichitdormation researchers provide to them
in surveys.

Our study investigated the impact of additional qualitgikattes information on
consumer choice decisions by measuring changes in conSdinte for attributes when more
attribute information was provided to consumers. Chexperiments were conducted with
samples from Chicago and K-State. Both within-subjectb@taeen-subject comparisons were
used to explore the effects of addition quality attriblteing present in a choice experiment. By
providing additional information on food attributes, somer WTP and preferences significantly
changed. However, changes in consumer preference &itrénte were results of impacts of
various factors, including the number of attributes incth@ice experiment and the relationships
between attributes.

One general conclusion was that when information ortiaddl food attributes were
provided, consumer WTP for the most economically imporaéributes (“Certified U.S
Product” in surveys Al and A2, and “Guaranteed Tender” ineygr31 and B2) in the choice
experiment were most largely affected. Furthermore&mnthe number of attributes in a choice
experiment was small, the impacts of an additionabate tended to be larger.

The impacts of an additional attribute on consumer éFRn attribute could be

classified into two sources: the impact on the total VEmé the impact on the economic
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importance of the individual attribute. Additional ddtites might increase or decrease total
WTP in a choice experiment, and they might also emeeor decrease economic importance of
an attribute in a choice experiment. As a resudt,ctiange in the WTP for an individual
attribute is a result of the two effects.

Consumer WTP for a cue attribute such as “Certified Ricgluct” tends to be affected
more than an independent attribute such as “Guarantee®Tdy introduction of additional
attributes. However, consumer WTP for the cue aiteibCertified U.S. Product” was always
the most economically important attribute even whertiaal attribute information was
provided. This implies that: (a) “Certified U.S Productsa#he most important attribute of
those used in our study that consumer were concerneg(bjittihere were other important
attributes of beef steaks which were ignored by our stuatyor (c) the signal of overall product
quality provided by this attribute could not be replaced by sippividing a number of
individual product attributes.

Another important result is that, no matter how conswvé&P changed with additional
attributes provided to respondents, the relative rank sktbeef steak attributes never changed.
“Certified U.S. Product” was always the most importaitibute, followed by “Guaranteed
Tender”, “Guaranteed Lean”, “Enhanced Omega-3 Fatty A@dd’“Days before Sell-by Date”.
This conclusion is especially useful to food companies witemd to launch new product lines
by adding more attributes to existing products. That is, thamgh consumer WTP for
individual attributes may be affected by other informatiohprovided to consumers in a
research study, the rank of the attributes is not teffielsy additional information. Thus, the
most important attribute should be considered firstenriw product, relative to the cost of

course of providing this attribute.
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The impacts of dimensionality of choice experiments@msumer WTP have been
investigated by Hensher (2006a, 2006b) under the context ofsparsation study. We drew
the same conclusion with Hensher that the numbattalbutes in choice experiment design
affects consumer WTP. The contribution of our stedihat we focus more on the context of the
attributes in the beef steaks rather than simply studpmglimensionality of choice experiment
design. The impacts of an additional attribute arermecl by the information provided by the
additional attribute rather than the increased dimensidhe choice experiment. From this
point, the effects of an additional attribute shouldbeotestricted to the method of choice
experiment; it should also apply to other WTP elicitatioethods such as contingent valuation

and experimental auction. In both cases, the probldmibéd information provision exists.
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Table 1. Means and Standard Deviations of Respondent Degraphics by Location and Survey

Locatior
Chicaac K-State
Variable Al A2 B1 B2 Al A2 B1 B2
Age® 43.3C 45.4¢ 44.3: 46.9¢ 41.3( 40.6¢ 40.2¢ 39.7¢
(12.10° (11.91 (12.30 (10.62 (13.62 (13.27 (13.06 (12.51
Income*® 6.57 6.3(C 6.3 5.9¢ 5.2C 5.2C 5.2t 5.1¢
(2.35 (2.12° (2.36' (2.27 (2.50° (2.44 (2.48' (2.53
# of Adults 2.01 2.0C 1.94 1.9¢ 1.91 1.87 1.8¢ 1.84
(0.81 (0.79 (0.72° (0.92° (0.78' (0.80° (0.76° (0.81
# of Childrer' 0.62 0.3C 0.47 0.4t 0.52 0.62 0.5¢ 0.5¢
(1.01 (0.69' (0.83 (0.77 (0.91 (0.99' (0.96' (0.97
Gender
Male 32 27 46 26 132 10C 114 90
Femalt 42 49 32 56 79 87 84 81
Educatior”
1 6 0 0 0 0 0 0 0
2 15 4 1 5 12 13 15 10
3 28 22 19 28 0 1 0 0
4 25 25 32 28 30 27 30 25
5 0 25 26 21 16¢ 14¢€ 152 13€
Marriaae
Sinale 19 21 19 20 59 52 56 60
Marriec 46 43 49 47 141 13C 13¢€ 99
Othel 9 12 10 15 11 5 4 12
Employment
Full Time 50 59 54 59 14z 12z 14z 11€
Part Tim¢ 9 3 13 10 16 9 10 13
Unemplovel 7 1 2 6 0 0 0 1
Studen 3 0 2 1 47 52 46 37
Retirec 5 3 7 6 6 3 0 4
# of responden 74 76 78 82 211 187 19¢ 171

# Reported statistics of Age, Income, # of Adults and @lufdren are mean values.
® The numbers in parenthesis are standard deviations.
¢ Age: Age in years
4Income: Household annual income level.
1=Under 10,000; 2=10,000 to 24,999...
13=300,000 to 399,999; 14=400,000 and more
°# of Adults: Number of adults living in home
"# of Children: Number of children living in home
9Reported statistics of Gender, Education, Marriage, and Emglatyare frequency of the variable levels among
respondents.
" Education: 1=% through & grade; 2=Some high School or high school graduate;
3=Some college/2 year associateedeg
4=Four year college degree; 5=Mast&h.D. degree
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Table 2. Random Parameters Logit Model Result for SurveyAl and A2, Including the Cue
Attribute “Country of Origin”

Location
Choice Experimel All Al2 A21 A22 All Al2 A21 A22
Independent Variab Coefficien
Certified U.S Produc 3.11 1.9¢ 2.2 2.5¢ 2.0¢€ 1.5¢ 1.3¢ 1.4¢
(0.00° (0.000 (0.00° (0.00° (0.00° (0.000 (0.00' (0.00
Guaranteed Tenc 1.57 1.3¢€ 1.6t 1.6t 0.7¢ 1.0¢ 0.65 0.6t
(0.000 (0.00° (0.000 (0.00° (0.00 (0.00° (0.00° (0.00
Guaranteed Le: 0.8t 1.0¢ 0.87 0.6t 0.34 0.1t
(0.01' (0.01' (0.00 (0.000 (0.12° (0.33
Days before Se-by Date 0.13¢ 0.01
(0.003 (0.78'
Price -0.34 -0.3z -0.41 -0.3C -0.4¢ -0.52 -0.57 -0.3¢

(0.000 (0.00 (0.00 (0.00° (0.00° (0.00° (0.00' (0.00
Constant fc the None Optic  0.1¢ 0.34 -0.32 1.7¢€ -2.2€  -2.6¢€ -3.65 -1.9¢
(0.56° (0.23° (0.23° (0.00° (0.00° (0.00° (0.00' (0.00
Diagonal values in Cholesky matrix
Ns Guaranteed U.S. Prod 1.51 1.2¢ 1.47 1.7¢ 1.82 1.52 1.4z 1.4t
(0.000 (0.00 (0.000 (0.00) (0.00° (0.00 (0.00 (0.00

Ns Guaranteed Tenc 1.4¢ 1.11 1.3¢ 0.0z 1.3t 1.41 1.41 0.97
(0.000 (0.00 (0.000 (0.75 (0.00° (0.00 (0.00 (0.00
Ns Guaranteed Le 1.44 1.44 0.44 1.7¢ 1.3¢ 0.5¢
(0.000 (0.000 (0.30 (0.000 (0.00° (0.02
Ns Day: before Se-by Date 0.0z 0.1¢€
(0.95 (0.00

Below diagonal values in L matrix. V = L*
Tender : U.S. Produs -0.22  0.32 0.54 0.27 0.7¢ 0.0¢€ -0.07 -0.07
(0.53° (0.41° (0.16¢ (0.40 (0.00° (0.76° (0.73° (0.73
Lean : U.S. Product 0.11 0.62 0.04 0.4¢ 0.57 0.3€
(0.80° (0.14 (0.91 (0.04 (0.01' (0.06
Lean : Tender 0.3¢ 0.2¢ -0.0¢ 0.61 0.67 0.32
(0.47° (0.53 (0.85 (0.00° (0.00° (0.20
Sell-by : U.S. Produc 0.1C 0.01
(0.09 (0.88'
Sell-by : Tender -0.1C 0.12
(0.06' (0.00
Sell-by : Lean -0.01 -0.0C
(0.90 (0.94'

Standard deviations of parameter distribut
Std Guaranteed U.S. Prod  1.51 1.2¢ 1.47 1.7¢ 1.82 1.52 1.4z 1.4t
(0.000 (0.000 (0.000 (0.00 (0.00° (0.CO) (0.00' (0.00

Std Guaranteed Ten 1.4¢ 1.1¢€ 1.4¢ 0.27 1.5€ 1.41 1.41 0.97
(0.000 (0.000 (0.000 (0.03 (0.00° (0.00 (0.00° (0.00

Std Guaranteed Le 1.4¢ 1.5¢ 0.4t 1.9z 1.62 0.77
(0.000 (0.01' (0.35 (0.000 (0.00 (0.01

Std Days before {1-by Date 0.14 0.2C
(0.10 (0.00
Log Likelihooc -438.¢ -467.¢ -458.C -499.1 -1423.¢ -1367.t -1247.« -1347.2

# of Ob: 74 74 76 76 211 211 187 187

#The number in parenthesis are p-values.
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Table 3, Random Parameters Logit Model Results for SurveysIBand B2, Excluding the Cue

Attribute “Country of Origin”

Location
Chicago K-State
Choice Experimel B11 B12 B21 B22 B11 B12 B21 B22
Independent Variab Coefficien
Guaranteed Tenr 2.17 2.35 1.7¢ 1.7¢ 1.65 1.74 1.2¢ 1.C7
(0.000 (0.000 (0.000 (0.00° (0.00 (0.00° (0.00° (0.00
Guaranteed Le: 0.¢8 1.21 1.0¢ 1.07 0.4¢€ 0.5k 0.79 0.7¢€
(0.000 (0.000 (0.00 (0.00° (0.00 (0.00° (0.00° (0.00
Days before Se-by Date -0.C3 0.Cc1 0.Cc1 0.0C -0.C6 -0.C6
(0.7) (0.90' (0.80 (0.€3) (0.11) (0.C5)
Enhanced Omer3 Fatty 0.2¢ 0.C6
(0.22° (0.74)
Price -0.4€ -0.57 -0.4¢ -0.22  -0.4¢ -0.29 -0.5¢ -0.49
(0.000 (0.000 (0.000 (0.00° (0.00 (0.00 (0.00' (0.00
Constar for the None Optic -1.8c -2.44 -2.5¢ -0.86 -2.44 -3.0F -4.5k -3.64
(0.00' (0.000 (0.000 (0.00° (0.00 (0.00 (0.00° (0.00
Diagonal values in Cholesky matrix
Ns Guaranteed Tenc 1.€3 1.07 1.04 1.C6 1.€4 1.11 1.11 1.37
(0.000 (0.000 (0.00° (0.cO) (0.00 (0.00 (0.00° (0.00
Ns Guaranteed Le 1.27 0.84 0.7¢ 0.18 1.29 1.27 1.2z 1.20
(0.000 (0.000 (0.000 (0.66° (0.00 (0.00 (0.00 (0.00
Ns Days before S¢by Date 0.23 0.C8 0.0t 0.18 0.2z 0.11
(0.000 (0.43° (0.79) (0.000 (0.00° (0.C2)
Ns Enhanced Ome-3 Fatty 0.27 0.44
(0.78) (0.02°
Below diagonal values in L matrix. V = L*
Lean : Tende 0.70 -0.1c -0.0¢ 0.17 -0.57 -0.22 -0.01 -0.C5
(0.00° (0.65° (0.82) (0.53° (0.00° (0.13) (0.c6) (0.84
Sell-by : Tender 0.14 0.1z 0.1C -0.C6 0.C9 0.0¢
(0.C8) (0.01° (0.C5) (0.12) (0.04 (0.01
Sell-by : Lean -0.11 0.C9 0.0¢ 0.0¢ 0.C3 0.c1
(0.18) (0.18  (0.t6) (0.00) (0.39° (0.87
Omeg3 : Tendet 0.c2 0.34
(0.97 (0.11
Omeqi-3 : Lean 0.54 0.4¢
(0.58' (0.01
Omeqg:3 : Sel-by -0.61 -0.0¢€
(0.47 (0.84)
Standard deviations of parameter distribut
Std Guaranteed Tent 1.€3 1.07 1.04 1.C6 1.€4 1.11 1.11 1.37
(0.000 (0.00° (0.00° (0.00° (0.00 (0.00' (0.00) (0.00
Std Guaranteed Le 1.4 0.8t 0.7¢ 0.24 1.41 1.31 1.2z 1.2C
(0.000 (0.00° (0.00° (0.47) (0.00 (0.00' (0.00° (0.00
Std Days before S+by Date 0.29 0.1¢ 0.14 0.21 0.24 0.14
(0.00° (0.07° (0.30 (0.00° (0.00° (0.Cc1)
Std Enhanced Oma-3 Fatty 0.86 0.74
0.47 (0.00
Log Likelihooc -506.¢ -446.C -538.0 -5926 -1327.¢ -1245.¢ -1111.« -11853
# of Ob: 78 78 82 82 19¢€ 19¢€ 171 171

& The number in parenthesis are p-values.
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Table 4 WTP Estimates in Survey Al and A2, Including the Cel Attribute “Country of Origin”

Location
Chicago K-State
WTP for..2 Al1° Al12 A21 A22 All Al12 A21 A22
9.09* 6.31* 5.26* 9.14* 4.61* 3.03* 2.33* 3.89*
Certified U.S. Product  (67.4%§ (47.9%) (44.6%) (50.6%) (73.5%) (49.9%) (60.4%) (67.3%)
4.40* 4.40* 3.97* 5.44* 1.67* 1.90* 1.09* 1.48*
Guaranteed Tender (32.6%) (33.4%) (33.7%) (30.1%) (26.5%) (31.3%) (28.2%) (25.6%)
2.47* 2.55* 2.98* 1.14* 0.44* 0.40*
Guaranteed Lean (18.8%) (21.7%) (16.5%) (18.8%) (11.4%) (6.9%)
0.51* 0.01
Days before Sell-by Date (2.8%) (0.2%)
Total WTP® 13.49* 13.18* 11.78* 18.07* 6.28* 6.07* 3.85* 5.78*

4WTP values are derived from models in Table 2. WTP gadwe for 12 oz beef steaks.
® Total WTP are the sum of WTP for all individual ditrie in each choice experiment.
¢ Report statistics are mean of 1000 simulated WTP edtinsat

" Values with star are significant different from zet&% significance level or lower.
®Values in parenthesis are the proportion of WTP fowviddal attributes in total WTP
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Table 5 WTP Estimates in Survey B1 and B2, Excluding theABwibute “Country of Origin”

Location
Chicago K-State

WTP for..2 B1T° B12 B21 B22 B11 B12 B21 B22
4.61* 4.06* 3.89* 5.86* 3.38* 2.89* 2.06* 2.07*

Guaranteed Tender 68.4% 66.3% 61.6% 56.8% 78.2% 73.9% 62.3% 55.5%
2.13* 2.10* 2.41*  3.42* 0.94* 1.02* 1.35* 1.66*

Guaranteed Lean 31.6% 34.3% 38.2% 33.1% 21.8% 26.1% 40.7% 44.4%
-0.04*  0.01 0.06* 0.004 -0.10 -0.12*

Days before Sell-by Date -0.6% 0.2% 0.6% 0.1% -2.9% -3.2%
0.98* 0.12*

9.5% 3.3%

Enhance Omega-3 Fatty Acids
Total WTP® 6.74* 6.12* 6.31* 10.32* 4.32* 3.91* 3.31* 3.74*
4 WTP values are derived from models in Table 3. WTP gadwe for 12 oz beef steaks.

® Total WTP are the sum of WTP for all individual ditrie in each choice experiment.

¢ Report statistics are mean of 1000 simulated WTP egtinsat

" Values with star are significant different from zet&% significance level or lower.

®Values in parenthesis are the proportion of WTP fowiddal attributes in total WTP
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