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Abstract
Purpose – This study aims to identify the marginal impact of introducing a signal attribute of pasture-
raised beef on consumer willingness to pay (WTP) for other independent attributes.
Design/methodology/approach – The study is divided into two steps. The first, qualitative, consisted
of investigating the values consumers have regarding beef production. To this end, 52 interviews with
Brazilian and US consumers were conducted using laddering. In the second, quantitative, six experiments,
(face to face and online) with 267 consumers of beef were performed.
Findings – As a result, the main value found for the Brazilians was security, while for the Americans was
self-direction. For consumers, the WTP for animal welfare was the most important in the choice experiments
where this information was present.
Originality/value – These findings offer an alternate beef differentiation, enabling it to be sold with
higher added value by integrating these.
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Paper type Research paper

1. Introduction
A single product has several attributes, as it has not only nutritional but also aesthetic
characteristics. Moreover, meats present these attributes in different relative proportions. As
such, it is not the product itself that offers utility to the consumer, but the features that this
product has (Lancaster, 1966). Several studies confirm the importance of identifying how the
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attributes of products lead to consumer purchasing decisions (Evans, 2007; Huber &
McCann, 1982). Attributes are pieces of information that consumers use to form quality
expectations. For instance, some create in consumers a strong preference that affects their
purchasing intentions (Steenkamp, 1990). Attributes can be classified as independent or
signal. The difference between these two categories is that signal attributes are those that
provide information about other attributes or the overall quality of a food, while
independent ones do not (Gao, 2007).

The choices that individuals make about food affect production systems (Furst, Connors,
Bisogni, Sobal, & Falk, 1996). Given the continuous income growth and the decrease of the
income share spent on food, consumers in developed countries have exhausted their basic
needs for food and have begun considering additional factors as important (Becker, 2000). In
a highly volatile market with different trends in consumer preferences, the “exploration of
consumer perceptions of new differentiated products for each process is critical” (Evans,
D’Souza, Collins, Brown, & Sperow, 2011, p. 247).

In literature, food quality is identified as a determinant of national competitiveness and it
is important for both producers and consumers (Steenkamp, 1990). Regarding quality, for
instance, pasture-raised beef has benefits for human health, the environment and animal
welfare (Evans, 2007). Therefore, the demand for beef and cow’s milk originating from
pasture-raised animals has grown. The reasons for this increase are, namely, the perception
of benefits related to health, concern regarding where and how cattle are raised, an intention
to support small and medium producers and the view that pasture-raised animals play
an important role in the preservation of soil and water (Pirog, 2004).

In the recent international literature of food consumption, several studies explore the
preferences of food attributes in different segments, namely, food for children (Li, Chen,
Chen, & Liu, 2019), bread (Gębski, Jezewska-Zychowicz, Szlachciuk, & Kosicka-Gębska,
2019), vegetables (Cliceri, Spinelli, Dinnella, Ares, & Monteleone, 2019), chocolate
(Palczak, Blumenthal, & Delarue, 2019), cured meats (Di Vita, Blanc, Brun, Bracco, &
D’Amico, 2019a; Di Vita, Pappalardo, Chinnici, La Via, & D’Amico, 2019b), sodium-
reduced food products (Nguyen & Wismer, 2019), rice (Ogunleke & Baiyegunhi, 2019),
honey (Testa, Asciuto, Schifani, Schimmenti, & Migliore, 2019) and Coffee (Cusielo, da
Silva, Tavares-Filho, & Bolini, 2019). Most of these studies were developed in the context of
European, North American and even Asian consumers. The purpose of this paper is to
explore the Brazilian context and compare northern and southern hemisphere consumers to
verify if there are differences between them.

Another gap in the literature that this paper intends to cover is regarding the new
consumer food attribute preferences, such as animal welfare (Koknaroglu & Akunal, 2013
and Hoag & Lemme, 2018). Recent studies have focused on different animals, namely,
poultry (Grandin, 2019), pigs (O’Malley et al., 2019), cattle (Jorquera-Chavez, Fuentes,
Dunshea, Jongman, & Warner, 2019) and venison (Ludwiczak, Bykowska-Maciejewska,
Składanowska-Baryza, & Stanisz, 2019). The empirical investigations are also based on
European (Heise & Theuvsen, 2018; Kirchner, Koštõ�al, Bil�cík, & Winckler, 2017; Nijland,
Aarts, & Renes, 2013) and North American (Clark, Stewart, Panzone, Kyriazakis, & Frewer,
2016; McCausland, 2014) consumers.

Finally, this paper investigates the Brazilian willingness to pay (WTP) for meat
attributes. In a bibliometric study, only 73 articles published between 1991 and 2014 were
found to contain the terms “WTP and food,” “WTP and food” (Chini, 2015). They consider
traceability (Dickson & Bailey, 2002; Umberger, 2004; Zhao, Quiao & Chen, 2010; Loureiro &
Umberger, 2003), food safety certification (Matsumoto, 2004) and green and organic food
(Wang, 2007; Makatouni, 2002). Recent literature on WTP in food is also broad and covers
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several attributes, such as luxury restaurants (Kiatkawsin & Han, 2019), sustainable food
(Powell, Jones, & Consedine, 2019), wine (Di Vita et al., 2019a, 2019b; Tait et al., 2019),
probiotics in food (Kolady, Kattelmann, & Scaria, 2019), eco-labels on fruit (Rihn, Wei, &
Khachatryan, 2019), palm oil (Vergura, Zerbini, & Luceri, 2019) and nutritional claims
(L�opez-Gal�an & de-Magistris, 2019).

By observing the relevance of a context where the consumer increasingly demands that
products are made using sound environmental practices that also increase food safety,
resulting in changes to consumer decision-making, the research problem can be defined as:
do consumer preferences for other attributes (independent attributes) change when
introducing animal welfare (signal attributes)? Thus, the objective of the study is to identify
the marginal impact on consumer WTP for pasture-raised beef when a signal attribute is
introduced to other independent attributes. The specific objectives are:

� To investigate consumer values regarding livestock production.
� To determine whether, with additional information, consumer WTP for the signal

attribute changes.

2. Theoretical foundation
Lancaster (1966) considers that consumer reaction to new products and quality variations is
one of the most important aspects related to consumer behavior in an economy. With the
increasing concerns about sustainability, nutritional aspects and health-related issues,
consumption patterns have been changing rapidly (Hoppe, De Barcellos, Vieira, & de Matos,
2012). According to Hoppe et al. (2012, p. 176), “food consumer behavior is directly linked to
culture, family, environment and also to economic reality.”

When it comes to understanding culture, the study of values is essential (Pato-Oliveira &
Tamayo, 2002). For Schwartz (1992, p. 4), values “are concepts or beliefs; pertain to desirable
end states or behaviors; transcend specific situations; guide selection or evaluation of
behavior and events; and are ordered by relative importance.” Schwartz (1992) classified
values into 10 types, namely, power, achievement, hedonism, stimulation, conformity, self-
direction, universalism, benevolence, tradition and security.

Values are important when evaluating products and their attributes. For Lancaster
(1966), a product consists of a set of attributes (not the product itself) that offers utility to the
consumer. The attributes for pasture-raised beef are described below. The aim of this study
is to show alternate frameworks for the attributes under consideration.

Consumer WTP is the maximum price a consumer would pay for a product, which
corresponds to the value he/she attributes to it (Kalish & Nelson, 1991; Wertenbroch &
Skiera, 2002). Understanding how consumers react to price changes or how much they
would be willing to pay for a new product or service is considered a competitive
differentiator because in addition to the predictive character, WTP identifies the value
assigned to a product or service. Understanding consumers is crucial to estimate demand,
optimize prices, create value, develop new products and make promotional decisions
(Anderson, Jain & Chintagunta, 1992; Wertenbroch & Skiera, 2002; Schmidt, & Bijmolt,
2019). Le Gall-Ely (2009) states that, if a price can be customized, knowing consumer WTP
can optimize volume and sales margins.

There is a relationship between WTP and the perception of benefits-positioning
strategies (Davvetas, Sichtmann, & Diamantopoulos, 2015; Cheah, Ting, Thaichon, Fam &
Bazylewich, 2020). Understanding consumer WTP contributes to an understanding of the
extent of the positive influences of perceived brand globalness and how it influences price
(Davvetas et al., 2015). In addition, consumer WTP can be increased by a positioning
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strategy that increases consumer satisfaction or loyalty (Cheah et al., 2020) or with price
discrimination based on costs and value delivered to customers (Homburg, Lauer &
Vomberg, 2019).

Consumer WTP a premium price for a brand with perceived quality, perceived value
over cost and uniqueness, can establish consumer-based brand equity (Low & Lamb,
2000). In addition, as a brand is an attribute set, it is important to understand the amount
of money that consumers are willing to pay for the main attributes of a brand, such as the
country of origin and sustainability (Koschate-Fischer, Diamantopoulos & Oldenkotte,
2012).

According to Stewart, O’Shea, Donaldson, and Shackley (2002), the literature on
consumer WTP is scarce, most studies focusing on whether there is an ordering effect when
multiple contingent valuations are requested in a single research instrument. The term
appeared in literature in the early 2000s, when WTP began to be used to determine the price
of public goods and services (Le Gall-Ely, 2009). For Kalish and Nelson (1991), this
maximum price is equal to the value of the product to the consumer, and is also considered
to be the consumer’s reservation price for the product. According to the authors, consumers
compare their reservation price with the price of each product they purchase, opting for the
one that offers a distinct advantage.

Consumers purchase a product from a set of alternates. Generally, the product chosen is
the one for which its WTP exceeds the purchase price (Wertenbroch & Skiera, 2002). For
Scholz, Dorner, Franz, and Hinz (2015), WTP is an essential contribution to business models,
forecasting and optimization, as it helps decision-makers define efficient pricing strategies.
Le Gall-Ely (2009) adds that, when there is no information or data available, such as when a
product is still under development or for public goods, WTP is an interesting alternate to the
price elasticity of demand. For Gao and Schroeder (2009), consumer WTP for certain food
quality attributes is an important indicator of consumer response, making an understanding
and estimation of it relevant to policymakers and producers. Furthermore, choice
experiments (CE) that compare various WTP scenarios offer detailed insights in the
investigation of consumer preferences (Gao & Schroeder, 2009).

According to Harper and Makatouni (2002), animal welfare is used as a proxy for other
attributes, such as the impact of health and safety. Gao (2007) showed that, as additional
attributes are presented to consumers, the WTP for a signal attribute changes. Thus, the
first hypotheses of this study are posited as follows:

H1a. Consumer WTP for the attribute “guaranteed animal welfare” is greater than for
other attributes.

H1b. Consumer WTP for the signal attribute “guaranteed animal welfare” decreases
when independent attributes are added.

Studies have found that tenderness is the most important attribute in beef choice (Feldkamp,
Schroeder, & Lusk, 2003; Goss, Holcomb, & Ward, 2002; Huffman et al., 1996; Lusk & Fox,
2000; Lusk, Roosen, & Fox, 2003). Based on these studies, this paper also aims to test the
following hypothesis:

H2. Consumer WTP for the attribute “guaranteed tenderness,” present both in the
pasture- and feedlot-raised beef, is greater than for the signal attribute “guaranteed
animal welfare.”

The literature review, presented in the following section, provided the basis for the
methodology of this study.
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3. Methodology
Consumer behavior is affected by inherent values and the image that consumers have about
a product, service or brand. In other words, consumer opinion is shaped by attributes.
Simonson and Drolet (2004) suggest that instead of estimating the value of a product to
target consumers and estimating its price accordingly, marketers should investigate the
factors that affect consumer price perceptions. Therefore, this study is divided into two
parts. The first aims to investigate the image that a consumer has when identifying the
attributes that compose different aspects of the beef chain and the value behind them. The
second is to estimate consumerWTP for such attributes.

3.1 Step 1: qualitative research with consumers
The first step was to investigate the values of beef consumers in Brazil and the USA
regarding beef production. To do so, the laddering technique was used to understand how
individuals translate attributes into significant associations, which involved a series of “why
is it important for you?” questions. The purpose of this technique is to determine sets of
relationships between the key elements of all attributes (A), consequences (C) and values (V)
(Reynolds &Gutman, 1988).

Reynolds and Gutman (1988) propose a sequence of steps for data analysis. First, it is
necessary to conduct a survey on consumer perception using the question “why is this
important to you?” repetitively. Then, content analysis and standardization of the key
elements should be conducted. After that, an implication matrix is created, which shows the
number of connections between key elements, accounting for the direct and indirect
relationships between them. Finally, means-ends chains are structured with a mapping that
is a diagram showing the connections between the attributes, values and consequences
(Pinto, Murakami, Pimenta, & Nunes, 2012).

In the first part of the questionnaire, the respondent named words that characterize beef
production, such as production, producer, consumer and marketing. After that, the
respondent was asked to assign importance and order attributes, the most important of
which were used for laddering. For example, if in the first part, when asked about words
that characterize production, the respondent replied “cattle,” in the second part he/she was
asked “why is the word ‘cattle’ the most important to you?” followed by “why is the answer
above important to you?”

To analyze the data, the content of the interviews was first examined through the
construction of a table that divided the responses into attributes (A), consequences (C) and
values (V). The attributes and consequences were grouped according to similarity. From this
table, a hierarchical value map was built using MECanalyst software, developed specifically
for laddering. The relationships with low incidences were disregarded and a cutoff point of
two was established. This covered around 80% of relationships, being consistent with
Reynolds and Gutman (1988), who recommend between 75% and 80%. Finally, values were
classified according to the 10 types of motivational domains of Schwartz (1992), namely,
power, achievement, hedonism, stimulation, self-direction, universalism, benevolence,
tradition, conformity and security.

The research sample included a total of 58 respondents (32 Brazilian and 26 American
consumers). However, as laddering does not accept incomplete answers, six were excluded,
resulting in a total of 52 respondents (30 consumers from Brazil and 22 from the USA). The
questionnaires for the North American consumers were conducted in February 2013, in
Columbus, Ohio and the sample comprised students and staff at Ohio State University. In
July and August of the same year, the research was conducted with end users in Campinas
and Piracicaba, a region in Brazil known for its high-level consumer demand. In Campinas,
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the questionnaires were conducted in the city’s downtown streets and at a leisure park. In
Piracicaba, the questionnaire was applied to college students and acquaintances of the
researchers.

3.2 Step 2: quantitative research – experiment in Brazil
Social science researchers have used experiments to identify, monitor and quantitatively
measure variables that affect the motivation of an individual or group (Holloway, & White,
1964, p. 63). In this study, a CE was conducted, in which pre-determined attributes are
chosen based on the belief that they will have a major impact on consumer decisions.
The CE simulates real-life purchasing situations, and is thus, expected to provide more
reliableWTP estimates than hypothetical valuation questionnaires (Tonsor, Schroeder, Fox,
& Biere, 2005). Respondents must choose an alternate to maximize their usefulness based on
the random utility theory (Gao, House, & Yu, 2010). They have choice alternates, in
which the products are defined by their attributes. Price is one of them and when individuals
make their choice, “they implicitly make trade-offs between the levels of the attributes of the
different alternates presented in a choice set” (Alpizar, Carlsson, &Martinsson, 2003).

Through CEs, the WTP for the choices made can be measured (Mahieu, Andersson,
Beaumais, Crastes, & Wolff, 2014). For Gao and Schroeder (2009), the WTP for certain food
quality attributes is an important indicator of consumer response and the understanding
and estimation of it is relevant to policymakers and producers. Further, comparisons
between the various WTPs in CEs allow the investigation of consumer preferences (Gao &
Schroeder, 2009).

3.3 Theoretical model and estimate
The theoretical model is based on consumer utility, showing that when there are changes in
the number of attributes in the utility function, consumer WTP for a specific attribute also
changes. Thus, the authors define a linear and random utility function, as shown in the
following equation:

Uij ¼ /i � pij þ
XT

k¼1
b ik � xijk þ « ij; (1)

where !i is the marginal utility of price by the person i, pij the price of alternate j by the
person i, b ik the marginal utility of k-th attribute, xijk the k-th attribute of alternate j by the
person i, « ij the stochastic disturbance of alternate j by the person i and T the number of
attributes of alternate j (Gao & Schroeder, 2009).

Consumer WTP (i) is the amount the individual will pay to maintain their level of utility
when the k-th attribute changes (Gao & Schroeder, 2009). Assuming that for the k-th
alternate, j improves from level 0 (without the attribute k, superscript 0 of the attribute x) to
level one (with attribute k, superscript 0 of the attribute x), the WTP of consumer i to accept
the price he/she would like to pay for this change is represented by the following equation:

/i � pij þ
XT

h¼1h 6¼k
b ik � x0ijk ¼ /i � pij þWTPk

� �
þ

XT

h¼1h 6¼k
b ik � xijk þ b ik � x1 ijk:

(2)

Solving equation (2) yields:
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WTPk ¼ � b ik

/i
x1ijk � x0ijk

� �
(3)

Thus, the linear function of the WTP utility for the k-th attribute is the negative ratio of the
parameter of k in relation to the price (Gao & Schroeder, 2009): WTPk ¼ � b ik

/i
. As the

objective of the study is to test the effect of additional attributes on consumer WTP for
attribute k, it is assumed in equation (1) that alternate j has additional M – T attributes
(M>T), which changes the linear and random utility function of consumer i to:

U*
ij ¼ /*

i � pij þ
XT

k¼1
b *

ik � xijk þ
XM

k¼Tþ1
b *

ik � xijk þ « ij: (4)

Additionally, when adding attributes to the function, the marginal utility of the consumer
changes from !i to /*

i and from b ik to b *
ik, changing the WTP for attribute k from

WTPk ¼ � b ik
/i

to WTPk* ¼ � b *
ik

/*
i
. Then, this model was used to verify whether “WTPk” is

different from “WTPk* .”
For the estimation, the mixed logit model, also known as the random parameters logit

(RPL) model was used, due to its flexibility to simulate any random utility mode, and also
the fact that it does not have the limitations of other logit models, such as homogeneous
preferences among individuals, the pattern of limited substitution between alternates or the
non-permission of the correlation on unobservable factors through the choice options of each
individual. In the RPL model, “the mean of the random parameters is estimated, together
with their variance, while in the standard logit, the variance is set equal to zero”
(Nahuelhual, Loureiro, & Loomis, 2004, p. 544). Thus, the attributes with random
coefficients will have a distribution around themean.

The bootstrapping procedure of Krinsky and Robb (1986) was used to generate 1,000
parameters that enabled calculating 1,000 WTPs for each attribute in all CEs, in addition to
estimating the average and variance. As the coefficients on meat attributes have a normal
distribution and the price is not a random parameter, the ratio between the coefficients on
attributes and price also has a normal distribution. Thus, the WTP averages for each CE
were calculated by a T-test (mean-comparison test). All statistical analyzes were performed
using the Software for Statistics and Data Science 13 software, except for the descriptive
ones, for which Statistical Package for the Social Sciences 19 was used.

3.4 Design of experiments and questionnaires
In the first step, questionnaires were distributed and a survey was conducted with 14 clients
of “beef passion” at their butcher’s store in São Paulo. In the second step, a survey was
conducted through Qualtrics, a web-based survey tool, which randomly alternated between
the four questionnaires (Table 1 below). The respondents accessed the link “Blog da Carne”

Table 1.
Alternates and

experiments

Questionnaire Choice experiments

A12 A11 A12
A23 A21 A22
B12 B11 B12
B23 B21 B22
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(meat blog), which was shared through social media. In the third step, 54 students of the
management course at Luiz de Queiroz College of Agriculture, Piracicaba Campus,
University of São Paulo also answered the questionnaires.

The total resulting sample comprised 267 consumers. According to Ward, Lusk, and
Dutton (2008), samples may be small, medium or large, with approximately 250, 500 or 1,000
respondents, respectively. The question “are you a vegetarian?” was used as a filter, and
only those who answered “no” could continue answering the questionnaire.

For the experiments, two sets of attributes of a prime steak were used, based on the study
of Gao and Schroeder (2009). The first set was used to test the effect on consumer WTP
when an additional signal attribute was introduced. In a CE, the minimum number of
attributes should be at least two and no more than five, as a larger number may lead to
information overload for respondents (Gao et al., 2010).

Five attributes directly related to pasture-raised meat were chosen according to the
hypotheses of this study. The sixth attribute was the price. The first set consisted of: price
per 100-gram steak, Guaranteed omega 3, guaranteed leanness and guaranteed Vitamin E.
The second, which was used to test the additional effect on consumer WTP if no signal
attribute were presented, included: Guaranteed omega 3, guaranteed leanness and
guaranteed tenderness.

Four different prices were used for prime steak, considering the average price, two higher
and one lower. For the animal welfare, Omega 3, Vitamin E, guaranteed thinness and
softness attributes, two levels were used, namely, yes and no, which refer to being present or
not.

To test the effect of adding animal welfare attribute information (attribute not known) a
sequence of CEs with three, four and five meat attributes that were presented to consumers
for both groups was devised. As can be observed, three experiments were constructed for
each group, totaling six experiments, namely, A11, A12 (21), A22 (with the unknown
attribute), B11, B12 (B21) and B22 (without the unknown attribute).

The first experiment had three attributes, the second four and the third five. The number
starts with three because it indicates the number of attributes present in each experiment of
choice. All three experiments had the same number of choices to reduce the complexity that
may affect respondents’ decisions. Orthogonal factorial fractional design was chosen to
reduce the number of alternates of the CE.

Three sets of alternates were chosen with the number of attributes for the alternates
being three, four and five. The first attribute has four levels, corresponding to the four
corresponding prices, and the other attributes have only two levels, “yes” or “no” (0,1). Thus,
there were three sets of alternates, each with eight original attributes. The number of
alternates in each set was three, four and five, respectively, and these drawings with all
three alternate sets have a 100%D-efficiency (Gao, 2007).

In the second step, the eight original attributes in each group were randomly ordered to
create eight pairs of alternates, i.e. sets of choices, along with the original alternates,
generating three CEs. In the last step, the numeric attribute levels were labeled with
corresponding attribute levels for the steaks. In addition, for each choice set, the “none”
alternate was added to make the choice more realistic, as consumers could choose this option
when shopping (Gao & Schroeder, 2009; Lusk & Schroeder, 2004). In Step 3, three alternates
of CE were generated. Thus, there were six experiments in total, three with the unknown
attribute and three without the unknown attribute.

For each of the eight choices in each experiment, there were three alternates (Option A, B
or neither). Two of the three experiments (A1, A2, A3 or B1, B2 and B3) were selected to
build a series of questionnaires: the first, A12, included experiments A11 and A12; the
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second, A23, included experiments A21 and A22; the third, B12, included experiments B11
and B12; and the fourth, B23, included experiments B21 and B22, as shown in Table 1.

4. Results
4.1 Laddering
The values of consumers regarding beef production were the object of investigation in the
first step. The content analysis identified four attributes, six consequences and three values
for Brazilian consumers and four attributes, eight consequences and five values for the USA
consumers. Table 2 organizes these elements by country.

For Brazilian consumers, the most important values related to livestock production are
universalism and security. The first had a greater number of incidences and shows that
respondents view production as a way to provide food for the general population. Moreover,
the value security showed that they link production to health and food safety.

In the case of US consumers, the main value was self-direction, followed by safety. The
first is connected to consumer choice. According to the respondents, despite production
having negative aspects, it is up to consumers whether to consume, what to consume and
also to seek information about the origin and production method. However, they considered
meat as a food necessity and that it should be safe.

Finally, consumers from both Brazil and the USA, in addition to the values that they
have for beef production, consider aspects concerning livestock that relate to signal
attributes and, in the case of this study, animal welfare, to be important. In the case of Brazil,
the concern for the values of health and security were considered important in the analysis.
These factors relate to this study, in which the preference for attributes such as animal
welfare, Omega 3, leanness and Vitamin E were identified. In addition to this qualitative
approach analysis, another one was carried out with beef exports.

4.2 Choice experiments
In October 2015, the three steps of the experiment were performed. First, the questionnaires
were administered to 14 customers of the “beef passion” butcher’s store in São Paulo. The
survey was also shared on social media through “Blog da Carne,” through which 210

Table 2.
Attributes,

consequences and
values for beef

production

Attributes Consequences Values

Brazil
1. Production aspects
2. Security
3. Animal
4. Quality

5. Feeling
6. Quality
7. Food
8. Health
9. Accessibility
10. Production aspects

11. Achievement
12. Universalism
13. Security

USA
1. Necessity
2. Production aspects
3. Negative
4. Animal

5. Animal
6. Production aspects
7. Origin
8. Financial/economic aspects
9. Choice
10. Feeling
11. Food
12. Necessity

13. Power
14. Self-direction
15. Universalism
16. Security
17. Achievement
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questionnaires were answered, of which 199 were complete, and thus, used in the analysis.
Finally, 54 questionnaires were answered by students of the management course at Luiz de
Queiroz College of Agriculture, Piracicaba Campus, University of São Paulo.

4.2.1 Results of econometric models. A total of 267 questionnaires were completed (78 of
A12, 62 of A23, 60 of B12 and 67 of B23). Eight logit models of random parameters were
estimated for each of the eight CEs. The alternate price coefficient is a non-random
parameter because if it were assumed that the price coefficients followed a normal
distribution, some people would have had positive price coefficients, which is not consistent
with the price–demand relationship. Not allowing the price coefficient to vary randomly
“also ensures that WTP estimates for a particular steak are normally distributed” (Tonsor
et al., 2005).

Coefficients on meat attributes used in the study were defined as random parameters
following a normal distribution to enable consumers’ heterogeneous preferences for these
attributes. The assumption that random parameters follow a normal distribution is the most
widely used (Nahuelhual et al., 2004). The normal distribution enables the coefficients to be
positive or negative, and, thus, the WTP estimates may be positive or negative (Lusk,
Roosen, & Fox, 2003; Nahuelhual et al., 2004; Tonsor et al., 2005; Train, 1998). Moreover, the
proportion of the sample for each signal is determined by the estimated mean and standard
deviations (Train, 1998).

The coefficients were also classified as correlated “because in CEs, each respondent
makes sequences of choice decisions with several (eight in our case) choice sets, individual
preferences are perfectly correlated across the choice sets for a given respondent” (Gao, 2007,
p. 55). Table 3 shows the coefficients on the attributes of the products under the four
questionnaires.

Aside from the Guaranteed omega 3 and Vitamin E, for choice A22, all coefficients were
different from 0 at a 5% significance level. The coefficient price was negative in all
situations of choice and the coefficients on the other attributes were positive, which is
consistent with the price–demand relationship. The standard deviation distributions of each
attribute show that there are heterogeneous preferences for meat attributes. However, the
attribute “Guaranteed omega 3” in CEs A12 and A21 and attribute “guaranteed leanness” in
A22were not statistically significant at 5%.

For the four CEs of questionnaires B12 and B23, coefficients on all attributes except
“Guaranteed omega 3” and “guaranteed Vitamin E,” both in B22, were different from 0 at a
significance level of 5%. The coefficients on price are negative in all choices and the other
attributes positive. Although the coefficient on “guaranteed Vitamin E” has a negative sign
in B22, it was not statistically significant.

In Table 4, the negative covariance between “guaranteed animal welfare” and “Guaranteed
omega 3” (A12), presented in the matrix of random parameters to questionnaires A12 and A23,
indicates that the presence of “guaranteed animal welfare” for steak would decrease consumers’
marginal utility for “Guaranteed omega 3” and vice versa. The negative covariance also
occurred for “guaranteed leanness” and “Guaranteed omega 3” (A12); “guaranteed animal
welfare” and “Guaranteed omega 3” (A21); “guaranteed leanness” and “Guaranteed omega 3”
(A21); “guaranteed leanness” and “guaranteed animal welfare” (A21); “guaranteed leanness”
and “Guaranteed omega 3” (A22); and “guaranteed leanness” and “guaranteed animal welfare”
(A22). The positive covariance among the other attributes indicates that the marginal utility of
a meat attribute positively affects the other attributes.

For questionnaires B12 and B23, the covariance matrix demonstrates that most of the
random parameters had positive relationships among them (Table 5). Attributes
“Guaranteed omega 3” and “guaranteed Vitamin E” in B12 and B21 and “guaranteed
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Vitamin E” and “guaranteed leanness” had negative covariances, which indicate a
negative relationship between these attributes for the choices presented. Respondents
showed heterogeneous preferences for all attributes of the B11 and B21 choices.
Attribute “guaranteed Vitamin E” was not statistically significant in the B12 and B22
choices.

In addition to the analysis of coefficients, the WTP estimate for each attribute in each CE
was carried out as follows.

4.2.2 Willingness-to-pay and the influence of signal attribute.With estimates of consumer
WTP for each attribute, the impact of inserting additional attributes for each CE can be
measured. Consumer WTP for a meat attribute is the ratio of the coefficient on the attribute
and price:WTPk ¼ b k

/ , where b k is the coefficient on the k
th attribute of an alternate and!

the price coefficient. A bootstrap procedure was used to generate 1,000 coefficient values for
each attribute of meat, so that 1,000 WTP were simulated for each attribute of each steak
and on each CE.

Tables 6 and 7 present the average WTP simulated for each attribute of each choice for
questionnaires A12 and A23 and B12 and B23, respectively. The total WTP is the amount
(in Brazilian Real) that a consumer would be willing to pay for a steak that had all attributes
present in every choice. All WTP estimates were different from zero at a 5% significance
level for questionnaires A12 and A23 (Table 7). The results showed that the WTP was

Table 3.
Coefficients

estimated for
questionnaires A12,
A23, B12 and B23

Independent variable of the choice experiment
A11 A12 A21 A22

Coefficient Coefficient Coefficient Coefficient

Price �0.169* �0.778* �0.097* �0.122*
Guaranteed animal welfare 6.492* 1.733* 1.576* 2.494*
Guaranteed omega 3 1.309* 0.811* 0.695* 0.982*
Guaranteed leanness 0.976* 0.657* 1.069*
Guaranteed vitamin E 0.673

Standard deviation of the distribution parameters
Guaranteed animal welfare 5.572* 1.535* 1.239* 3.389*
Guaranteed omega 3 1.778* 0.602 0.409 1.987*
Guaranteed leanness 0.8255* 1.432* 1.116
Guaranteed vitamin E 1.420*

Independent variable of the choice experiment B11 B12 B21 B22
Price �0.103* �0.829* �0.113* �0.104*
Guaranteed animal welfare 2.538* 1.063* 0.900* 0.098
Guaranteed omega 3 1.092* 1.928* 1.435* 1.300*
Guaranteed leanness 1.127* 0.746* �0.124
Guaranteed vitamin E 3.171*

Standard deviation of the distribution parameters
Guaranteed omega 3 1.926* 0.747* 0.993* 3.591*
Guaranteed leanness 1.906* 1.955* 2.090* 2.675*
Guaranteed vitamin E 0.774 1.132* 0.801
Guaranteed tenderness 3.492*

X2 A11 A12 A21 A22
107.85 22.79 21.04 45.83
B11 B12 B21 B22
54.94 31.94 45.02 95.48

Note: *Significance level of 5%
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Table 4.
Covariance matrix of
random parameters
for questionnaires
A12 and A23

A11
Guaranteed animal

welfare
Guaranteed
omega 3

Guaranteed animal
welfare

31.046

Guaranteed omega 3 5.414 3.160

A12 Guaranteed animal
welfare

Guaranteed
omega 3

Guaranteed
leanness

Guaranteed animal
welfare

2.357

Guaranteed omega 3 �0.285 0.362
Guaranteed leanness 0.474 �0.094 0.682

A21 Guaranteed animal
welfare

Guaranteed
omega 3

Guaranteed
leanness

Guaranteed animal
welfare

1.535

Guaranteed omega 3 �0.104 0.167
Guaranteed leanness �0.519 �0.430 2.051

A22 Guaranteed animal
welfare

Guaranteed
omega 3

Guaranteed
leanness

Guaranteed vitamin
E

Guaranteed animal
welfare

11.487

Guaranteed omega 3 2.600 3.948
Guaranteed leanness �0.219 �0.231 1.245
Guaranteed vitamin E 3.987 2.817 �0.172 2.015

Table 5.
Covariance matrix of
random parameters
for questionnaires
B12 and B23

B11
Guaranteed
omega 3

Guaranteed
leanness

Guaranteed omega 3 3.710
Guaranteed leanness 1.204 3.631409

B12 Guaranteed
omega 3

Guaranteed
leanness

Guaranteed
vitamin E

Guaranteed omega 3 0.559
Guaranteed leanness �0.357 3.823
Guaranteed vitamin E 0.358 0.876 0.600

B21 Guaranteed
omega 3

Guaranteed
leanness

Guaranteed
vitamin E

Guaranteed omega 3 0.985
Guaranteed leanness �0.586 4.367
Guaranteed vitamin E 0.758 1.181 1.281

B22 Guaranteed
omega 3

Guaranteed
leanness

Guaranteed
vitamin E

Guaranteed
leanness

Guaranteed omega 3 12.894
Guaranteed leanness 1.709 7.153
Guaranteed vitamin E 0.860 �0.195 0.641
Guaranteed tenderness 7.598 2.932 �0.573 12.194
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higher for the attribute “guaranteed animal welfare,” followed by “guaranteed leanness,”
“Guaranteed omega 3” and finally “guaranteed Vitamin E.”

Tables 6 and 7 also show the ratio of consumer WTP for each attribute of a choice,
calculated by the formulaWTPp ¼ WTPk

WTPTotal. As can be seen, the higher this ratio, the greater
the importance of the attribute. For example, for a steak in which only the attributes
“guaranteed animal welfare” and “Guaranteed omega 3” are present (A11), the first
accounted for 87.1% of the total WTP. “Guaranteed animal welfare”was the most important
attribute in all choices, which confirms theH1a.

With WTP proportions, it is possible to make comparisons within and between them. At
first, when adding an attribute (A12), the importance of WTP for “guaranteed animal
welfare” decreases between A11 and A12 (“guaranteed leanness” as an additional attribute),
as in A21 and A22 (“guaranteed Vitamin E” as a signal attribute). The WTP for
“Guaranteed omega 3” gains importance between A11–A12 (within) and A12–A21
(between), but loses it between A12–A22 (within) and A21–A22 (between).

In Table 7, all estimates of choices B11, B12 and B21 are different from zero at a 5%
significance level. It is observed that, without the signal attribute “guaranteed animal
welfare,” “Guaranteed omega 3” gains greater importance to the detriment of “guaranteed
leanness” in CE B11. However, the analyzes within (B11–B12) and between (B11–B21) and
B11 show that, when attribute “guaranteed Vitamin E” is added, “guaranteed leanness”
starts having greater importance for consumerWTP.

In experiment B22, while adding the attribute “guaranteed tenderness,” the WTP, and
hence, its proportions are negative for attributes “Guaranteed omega 3” and “guaranteed
leanness,” having no statistical significance. However, consumers were willing to pay R
$34.24 or more, at a significance level of 5%, for beef of “guaranteed tenderness.”

When comparing the results between questionnaires A12 and A23 (Table 6) with
questionnaires B12 and B23 (Table 7), respectively, the signal attribute “guaranteed animal
welfare” was the one with the highest proportion (importance) among the CEs. “Guaranteed
tenderness” presented a share of 184.2% in the B22 CE, but the two attributes were not

Table 7.
Estimates for the

WTPs of
questionnaires B12

and B23

Attributes B11 B12 B21 B22 B11 (%) B12 (%) B21 (%) B22 (%)

Guaranteed omega 3 22.21* 14.80* 8.77* �25.25 67.6 29.0 32.8 �135.8
Guaranteed leanness 10.66* 23.44* 12.93* 9.72* 32.4 45.9 48.3 52.3
Guaranteed vitamin E 12.79* 5.04* �0.12 25.1 18.9 �0.7
Guaranteed tenderness 34.24*

Total WTP 32.87 51.02 26.75 18.59 100 100 100 100

Note: *Significance level of 5%

Table 6.
Estimates for the

WTPs of
questionnaires A12

and A23

Attributes A11 A12 A21 A22 A11 (%) A12 (%) A21 (%) A22 (%)

Guaranteed animal welfare 3,906* 26.61* 15.93* 17.52* 87.4 54.0 53.7 45.0
Guaranteed omega 3 5.63* 10.98* 6.52* 7.57* 12.6 22.3 22.0 19.4
Guaranteed leanness 11.70* 7.23* 9.67* 23.7 24.4 24.8
Guaranteed vitamin E 4.18* 10.7
Total WTP 44.69 49.29 29.68 38.95 100 100 100 100

Note: *Significance level of 5%
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statistically significant, which makes this percentage not very concise due to two factors.
First, when considering the findings of Lusk and Fox (2000), Goss et al. (2002), Feldkamp et
al. (2003) and Hoffmann (2000) that tenderness is the most important attribute in a choice,
the WTP for other attributes may have suffered some sort of “rejection.” Second, the
“tyranny of choice,” defined by Sobal and Bisogni (2009) as “the excess or confusion of
information”may be an explanation for this result, as they are different attributes and one of
them (tenderness) has a preference that is statistically high.

Finally, comparisons within-subjects were made between CEs A11–A12, B11–B12, A21–
A22 and B21–B22, and comparisons between-subjects between experiments the A11–A21,
B11–B21, A12–A22 and B12–B22. For both types of comparisons, the T-test was used,
which determined the mean WTP difference between CEs. For example, the value 12.45 in
Table 8 was calculated from the difference between the means 39.06 (A11) and 23.61 (A12),
as shown in Table 6, using aT-test with a 5% significance level.

In Table 8, the positive values mean there was a decrease in WTP between the
experiments in question, while the negative ones increased. The results show that the
WTP for attribute “guaranteed animal welfare” decreased by adding “Guaranteed omega
3” between CEs A11–A12, A11–A21, A12–A22, but showed a slight increase in
experiment A21 with the introduction of “guaranteed Vitamin E” in experiment A22. In
general, as attributes are added, the WTP for “guaranteed animal welfare” decreases and
that of “Guaranteed omega 3” increases. Thus, by adding independent attributes, the
signal attribute, which serves as a proxy for other quality attributes loses WTP,
confirmingH1b.

When comparing the CEs of questionnaires B12 and B23, the WTP for attribute
“Guaranteed omega 3” also decreases with additional attributes. This finding is in line with
Gao (2007), who found that, as additional information is passed onto consumers, the WTP
for additional attributes decreases.

Finally, a T-test comparing the averages between the WTP of attributes “guaranteed
animal welfare” of experiment A22 and “guaranteed tenderness” of B22 was carried out
(Table 9). These experiments were chosen for having the same amount and attributes. Both
the WTPs of “guaranteed animal welfare” and “guaranteed tenderness” used a significance
level of 5%.

Table 8.
Comparisons within
and between-subjects

Type of comparison Within-subject Between subject Within-subject Between subject

Choice experiment A11–A12 A21–A22 A11–A21 A12–A22 B11–B12 B21–B22 B11–B21 B12–B22
Guaranteed animal
welfare 12.45 �1.59 23.13 9.09
Guaranteed omega 3 �5.35 �1.05 �0.89 3.41 7.41 34.02 13.44 40.05
Guaranteed leanness �2.44 6.09 �12.78 3.21 �2.27 13.72
Guaranteed vitamin E 5.16 12.92

Table 9.
Comparison between
the WTPs of animal
welfare and
tenderness

Type of comparison WTP Deviation

“Guaranteed animal welfare” (A22) 17.52 4.83
“Guaranteed tenderness” (B22) 34.24 8.53
Difference - T-test (5% significance level) �16.72

RAUSP
55,4

448



As a result, the WTP of attribute “guaranteed softness” was statistically higher than that of
“guaranteed animal welfare,”with a difference of 16.72, which confirmsH2.

4.3 Results of laddering and choice experiments
As values are crucial for evaluating products, and their attributes and consumer WTP
corresponds to the value given to them, understanding how the WTP for attributes are
related to the values is important to plan marketing campaigns, packaging and actions at
sales points. The results of the CEs showed that consumers are willing to pay more for beef
with “animal welfare guaranteed.” In addition, this attribute can be linked to the following
values: achievement, safety and universalism. Achievement is related to “feeling good,
healthy and happy when consuming meat produced with animal welfare in mind.” Safety is
“to make sure you are eating a safe beef because the production considered the animal’s
care.” In addition, Universalism is because you think about society and animals as a whole.

5. Final considerations
The purpose of this study was to identify the marginal impact of introducing a signal
attribute of pasture-raised beef to consumer WTP for other independent attributes. To this
end, two specific goals were set:

(1) To investigate the values of consumers regarding livestock production.
(2) To determine whether, with additional information, consumer WTP for a signal

attribute changes.

According to the specific objectives, the study was divided into three steps.
The first objective was achieved in the first step, under which 52 interviews were

conducted: 30 with consumers in Brazil and 22 in the USA. The results showed that
consumers from both countries (in addition to the values that they have for beef production)
consider aspects of the livestock. For Brazilians, security was the most important value,
being the result of concerns over health issues and food safety. For US consumers,
production is connected to consumer choice and the value of self-direction was considered a
necessity, andmust be carried out safely.

The second objective was achieved in Step 2 of this study, in which 267 beef consumers
participated in CEs distributed in the form of physical questionnaires and surveys. The
results show that WTP for the attribute “guaranteed animal welfare” was the most
important in all four CEs of questionnaires A12 andA23, which confirmedH1a.

By adding independent attributes, the WTP for the signal attribute decreased,
confirming H1b. This result is in line with the results of Gao (2007), who found that, as
additional information is passed onto consumers, the WTP for additional attributes
decreases. Finally, the comparison between the WTP of attribute “guaranteed animal
welfare” of CE A22 and “guaranteed tenderness” of experiment B22 showed that consumer
WTP was higher for tenderness than for animal welfare. Just as in Lusk and Fox (2000),
Goss et al. (2002), Feldkamp et al. (2003) and Hoffmann (2000), and in the responses of the
two experts, tenderness proved to be an important attribute for purchasing decisions.

Like the results of Umberger, Feuz, Calkins, and Sitz (2003), Conner and Oppenheim
(2008) and Harper and Henson (2001), this study showed that consumers are willing to pay
more for the attributes of pasture-raised meat, especially animal welfare. These findings
offer alternate beef differentiation, in which it can be sold at higher added value by
integrating these attributes.
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The present study filled a gap for studies regarding WTP and food consumers in Brazil.
The review of the random parameter model and the construction method of the experiment
may serve as a basis for other researchers interested in using this approach.

In addressing Brazilian consumer preference for beef produced on pasture, this
innovative study has made a theoretical and practical contribution. First, because there have
been few previous studies on the topic. Second, only isolated initiatives have been identified
that distinguish meat from pasture and meat from confinement, such as Nelore Natural and
Alianza del Pastizal.

The research is in line with Brazilian beef production as, according to ABIEC (2015), an
estimated 97% of the national herd is pasture-raised. However, as Interviewee 1 observed,
many slaughterhouses slaughter animals from different farms, thereby making control
difficult. Interviewee 1 additionally commented that there is a lack of regulation and
standardization regarding what is in fact confinement or pasture.

Based on its findings, the present study considers that meat produced on pasture is a
differential, presenting attributes that consumers are willing to pay for. However, the
experience of the two interviewees suggests that it is a product with potential for the
premium retail market, one which has total control over production or which produces, and
caters for a demanding, high purchasing-power clientele. Thus, it is concluded that, at least
in the short term, pasture-raised beef is an ideal product for boutique butchers.

In relation to marketing strategy, as long as the terms are not standardized and there are
no rules, terms that are already used by brands such as Korin, Granfine and Seara with
chicken meat, for example, “raised free in nature,”may be adopted.

It is important to note that the intention is not to replace confined meat with meat
produced from pasture-raised animals, but for the latter to serve a market niche. According
to the president of JBS, a leading Brazilian food industry, when referring to a new chicken
brand marketed by Seara, “there is space for both types of consumption and, as with the Da
Granja line, we want to serve consumers who appreciate light, healthy and practical
products” (VAZ, 2015, p. 1).

One conclusion of the study was that the more attributes a product has, the less
consumers are willing to pay for those attributes considered more important. For this
reason, packaging must be quantitatively and qualitatively designed, especially when there
is important information to be passed on.

Finally, this study recognizes certain limitations regarding the protocols adopted for its
consumer surveys. Although more than half of the participant sample was randomly
selected (downtown and in a park of Campinas), the other half was the result of convenience.
In the USA, the sample partly comprising undergraduate students. In Step 3, for example,
respondents answered by means of surveys and, although these were mainly distributed
through a specialized meat blog, the sample was significantly unrepresentative. The
questionnaires with college students also demonstrated a limitation: that is although
students may have greater access to information, they often have lower incomes. The
sample as a whole could also have been more comprehensive.

Jensen and Meckling (1994) discusses some theoretical model approaches to the study of
human behavior: among them, the economic model, sociological model, psychological model
and the political model. In the context of Brazilian consumer research, the psychological
model represents the mainstream. This study, based on the economic model or the homo-
economicus point of view, exploring WTP, could complement and broaden the
understanding of what are the specificities of the Brazilian consumer, and open a new front
of investigation for market researchers.
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One suggestion for future studies would be to apply other methods, such as conjoint
analysis and contingent valuation. Given the limited focus of this study, future research
could also test WTP considering other socio-environmental attributes applied to animal
protein or even other foods within the context of an emerging country. A study using an eye-
tracking method could effectively explore the importance consumers place on sustainable
attributes and investigate how consumers’ visual attention to sustainable attribute
information on foods might influence their WTP for beef choice. Using experiments, some
well-known and other “sustainable” brands could be tested to more clearly measure
consumer purchase intentions with respect to these products. The same socio-environmental
attributes researched in this study should be tested in other countries to understand
behavioral differences between consumers in emerging and non-emerging countries with
respect to sustainable attributes in beef. Finally, it is suggested that similar studies replicate
the model with a larger, more concentrated sample.
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