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Abstract: This study explores cross-cultural differences in consumers’ attitudes toward farm animal
welfare (FAW) in BRIC countries. Questionnaires administered in each country contained the fol-
lowing questions: (i) “It is important to me that animals used for food are well cared for”, (ii) “The
typical nationality thinks it is important that animals used for food are well cared for”, (iii) “Low
meat prices are more important than the well-being of animals used for food”, and (iv) “The typical
nationality thinks that low meat prices are more important than the well-being of animals used for
food”. Answers were given on a Likert scale (from total disagreement to total agreement). Data fit
multinomial logistic models using “Country” and “Gender” as factors and “Age” as a covariate. The
results showed that women had stronger pro-animal attitudes. Statements on the perception of FAW
importance had an agreement tendency that increased with age, while the opposite was true for
meat prices. Brazil showed the highest levels of individual pro-FAW attitudes, and the same trend in
relation to meat prices. Russia showed a slightly lower pro-FAW attitude, but the perception of the
compatriots” attitudes towards FAW showed the opposite. Russians in general disagree with low
meat prices in exchange for the detriment of FAW. Indians were the least supportive of FAW and,
together with the Chinese, were the least supportive of an increase in meat prices to improve FAW.
The Chinese showed prominent levels of neutrality towards FAW. These results may contribute to the
definition of food and trade policies and help to adjust the supply chain to consumers’ socio-cultural
and economic differences.

Keywords: farm animal welfare; BRIC countries; USA; consumers’ attitudes; consumers’ behaviour

1. Introduction

During the 21st century, human society has developed an increased interest in food
safety, production sustainability, and the welfare of farmed animals [1,2]. The research
developments, particularly in animal sentience recognition, together with the societal aware-
ness of the detrimental effects on animals caused by industrialised production systems,
have triggered debates [3,4] that have spread from Western societies all over the world [5].
The United Nations Sustainable Development Goals include farm animal welfare [6-8].
However, distinct cultures have different perceptions [9,10] and laws [11], and the debate
over animal welfare arises in international forums, such as the World Trade Organization
(WTO), causing disputes [12]. The WTO has, however, recognised the justification for trade
restrictions, following article 20 of the General Agreement on Tariffs and Trade (GATT)
achieved under the Uruguay Round. This ruling recognises states’ sovereignty to follow
their own animal health and welfare standards and, therefore, justifies trade restrictions.

The globalization of the economy is inevitable, and new players, such as the “BRIC”
countries (Brazil, Russia, India, and China), have gained increased importance. These
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countries alone accounted for more than 40% of the world’s population and over 50% of
world’s Gross Agricultural Production in 2018 [13]. The definition of food policies in the
BRIC countries may have implications in the world agricultural markets and in global food
security [14]. International cooperation is, therefore, necessary to overcome divergences
perceived by some as market protectionism, and by others as a consumers” demand [15].
The World Organization for Animal Health (OIE) aims to promote the development of
animal welfare standards based on scientific research. Communication with governments,
organizations, and the public is seen as paramount to promoting capacity building and
education for the development of animal welfare standards [16].

The implementation of ethical, sustainable, and safe animal production systems is
on the horizon of modern society, yet these values are still conflicting with economic
interests [17]. In certain countries, such as the UK [18] and the USA [19], the meat industry
faces external pressures related to animal welfare. There is a direct relationship between
animal welfare, meat, and the quality of other animal products [6,12,17]. Poletto and
Hotzel [20] differentiate between two distinct types of economies and socio-political nations:
the first spends a minor portion of their personal income on food and particularly on
animal protein; as for the second, the personal income spent on these goods accounts for
an important part of the household budget. Examples of the former are the USA and
EU countries with developed economies, with the latter consisting of the emerging BRIC
economies [21]. In these emerging economies, farm animal welfare (FAW) importance and
its contribution to safe and ethically sustainable farm animal production is still evolving
away from the standards demanded by developed economies [20].

The global population growth and the increasing incomes of middle-class consumers
continue to increase the demand for animal-based protein [22]. While some economies
demand higher FAW standards, with consumers willing to pay for these, in developing
economies, the price may still be a limiting factor, with productivity shadowing FAW [5].
A good illustration of the societal differences in animal protein demand between these
two economies may be achieved using Maslow’s hierarchy of needs [23]; while the former
is already at the self-esteem level, the latter may still be at the level of satisfaction of
physiological needs.

To establish food policies favouring higher levels of hierarchical needs and embracing
the cross-cultural differences of various global economies, one needs to understand the
factors behind these differences. This is the objective of this study. Using socio-economic
variables and consumer preferences, the paper aims to contribute to knowledge by explor-
ing the perspectives of BRIC consumers towards the trade-off between FAW and the animal
protein market.

2. Materials and Methods
2.1. Data Sourcing

Data were obtained from Faunalytics. This charity conducted an exploratory study [24]
of attitudinal and behavioural differences towards FAW among people in the “BRIC”
countries and the USA. Data [25] (Anderson, 2018b) are available from the Faunalytics
repository at Open Science Framework.

2.2. Collection of Data

Data were collected from the BRIC countries and the United States using question-
naires previously translated into the languages of the countries being studied. Two bilingual
translators executed the translation, and both versions were contrasted and revised for dis-
crepancy checking [26]. The questions in the survey were accurately written and submitted
for expert consultation before translation, as is required in cross-cultural surveys [27]. A
back-translation implementation was performed to potentialise the language equivalence
across countries. Simple and direct wording was a main concern, with the use of symmet-
rical response scales and positively and negatively framed questions [28]. The complete
details of the procedure of this survey can be accessed in the project pre-registration [29].
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The data were collected by the market research company YouGov® in May and June of
2018 and were characterised in the following way: The sample in the USA was nationally
representative of adults; the samples in Brazil and Russia were representative of adults
based around urban areas; the sample in India represented all urban adults; and in China,
the sample represented online adults. All participants in the survey were chosen randomly
from a panel of volunteers who were over 18 years old. Age and gender were balanced by
a stratification strategy.

Data collection included demographic variables (age, gender) and nine survey ques-
tions, of which four were used in this study. Interviewees were asked to what degree they
disagreed or agreed with the statements that follow:

“It is important to me that animals used for food are well cared for”
“Low meat prices are more important than the well-being of animals used for food”
“The typical nationality thinks it is important that animals used for food are well
cared for”

e  “The typical nationality thinks that low meat prices are more important than the
well-being of animals used for food”

The information was collected using a Likert scale: (1) strongly disagree; (2) disagree;
(3) neither agree nor disagree; (4) agree; (5) strongly agree.

Data were collected by professionals from the company YouGov®. The procedure
respected the ethics involved with a guarantee of anonymity and data protection and an
explanation for the interviewees of the purpose of the procedure.

2.3. Statistical Analysis

The original dataset was cleaned from outliers through the production of box plots
using the Tuckey method. As a result, 28 entries were removed and did not enter the
analysis. To research the disagreement or agreement with the statements, the Likert scale
entered a multinomial logistic regression as the dependent variable, a function of the
demographic variable’s country, age, and gender. The models were tested for significance
via the —2 log-likelihood chi-square test, and their parameters were tested via the Wald
chi-square test. The relative quality of the models was evaluated through the AIC (Akaike
information criterion).

The assumptions for the multinomial logistic regression models were evaluated as follows:

1.  The dependent variables were measured at a nominal level with at least three values,
which are verified by the use of a Likert scale.

2.  Independent variables can be ordinal, continuous, or nominal. Ordinal variables are
treated as continuous or categorical. This is verified, as all the variables are ordinal
and treated as continuous.

3. The dependent variable needs independent observations and mutually exclusive and ex-
haustive categories. Independence is guaranteed, as they arise from different individuals.

4. Multicollinearity between independent variables cannot be observed. The correlation
between independent variables was used to check this aspect.

5. The linearity between the logit transformation of the dependent variable and any contin-
uous independent variables was checked via the Box-Tidwell transformation test.

6.  Outliers were identified and removed.

2.4. Analytical Procedure

The models were adjusted with the five categories of the Likert scale, and afterwards,
to facilitate the interpretation of the results, some categories were aggregated: (1) strongly
disagree with (2) disagree and (4) agree with (5) strongly agree. Thus, we created three main
categories: disagree, neutral, and agree. These categories are represented in the graphs and
subject to result interpretation, analysis, and discussion in this study.
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The calculation of the probability (P;) of a citizen of a particular nationality to have
given a particular score for the evaluation of each of the statements is calculated with the
generic equation:

__ ep(Xipi)
1+ Y52 exp(XiBi)

P; is the probability for scoring each of the “i” scores (2, 3, 4, 5). The parameters of the

equations (B;X;) are assembled linearly in the form:

)

i

BinXm + B1X1 + B2 Xo + B3 X1 Xy + BaX1Xo + B5X1Xo + Be X1 Xo X ()

where:

Bm is the parameter for “Country: (China, Brazil, India, Russia, and the USA), with X,
being the dummy variable for this parameter. It takes the value “one” when the respective
country is in the equation and “zero” if not. B is the parameter of the covariate “Age”, and
X is the age. B, is the parameter for “Gender” (Female, Male), where X is the associated
dummy variable, taking the value of “one” for males and “zero” for females. B3, B4, and Bs5
are the parameters for the 2-way interaction terms (“Age x Country”, “Age x Gender”,
and “Country x Gender”, respectively), and B¢ is the parameter for the 3-way interaction
“Age x Gender x Country”.

Score 1 (strongly disagree) is the reference; therefore, for the calculation of P; in
Equation (1), the numerator assumes the value 1.

The logistic coefficients () for the dependent variables in each alternative score of
the statement were calculated and represent the expected degree of change in the logit for
each unit of change in the predictor. The logit is the membership odds for each score. The
closer to zero the logistic coefficient is, the lower the influence of the predictor in predicting
the logit. The odds ratio associated with each predictor is defined by exp(p). Predictors
increasing the logit have an odds ratio higher than “one”; in those without effect, it equals
“one”, and predictors decreasing the logit have an odds ratio lower than “one”.

3. Results
3.1. Study Limitations

This paper uses a quantitative research method, which facilitates the establishment of
relationships between dependent variables (gender, age, and country) and independent
variables (importance of FAW, trade-off between FAW and meat price, and perception of
the compatriots’ positioning regarding these questions). The obtained results provide a
cross-sectional picture of the situation, but do not necessarily represent or give an accurate
explanation of the reality. The study has limitations regarding the sampling effort of the
countries in the study. Despite the large sampling effort of around 1000 interviewees in
each country, the diversity of cultures is difficult to entirely cover with a survey. In addition,
the sampling strategy implemented by YouGov® is not purely random.

3.2. Descriptive Statistics

In total, N = 5172 persons were subject to analysis (China n = 966, Brazil n = 1027,
Russia n = 1002, India n = 1004, and United States = 1173), with a gender distribution of
n = 2586 males and n = 2586 females. The distribution of ages by country (Figure 1b) and
gender (Figure 1c) shows that the numbers were well-balanced for gender, while for age,
they were slightly skewed to younger ages in India and China. If consideration is given to
the variables together, a slight skewing can be observed towards older ages for Chinese
men. For the other countries, gender had a good balance (Figure 1a).
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Figure 1. Distribution of the variables: (a) age by gender and country, (b) age by country, and (c) age
by gender.

3.3. The Adjusted Models

The multinomial logistic models were successfully adjusted to the data. The main
effects were tested together using a forward stepwise inclusion of interactions. The Box—
Tidwell transformation test was not significant (p = 0.806) for the variable “Age”, confirming
the linear relation between “Age” and “logit(Age)” to meet model assumption five. The
correlations between the independent variables were exceptionally low (Table 1), and,
therefore, the inexistence of multicollinearity meets assumption four.

Table 1. Coefficients of correlations between the variables used in the models.

Age Gender Country
Age - 0.020 0.244
Gender 0.020 - 0.035
Country 0.244 0.035

The sections that follow address the adjusted models for each of the different state-
ments analysed. Each of the sections shows the degree of adjustment and the parameter
estimates of the models, as well as their graphic representations and interpretations.

3.3.1. It Is Important to Me That Animals Used for Food Are Well Cared for

For this statement, the model was found significant (p < 0.001), —2 log likelihood 4592,
chi-square (4053, 44df), and AIC 4680. The significant parameters were (—2 log likelihood,
chi-square, df, p-value): “Country” (4685, 93, 16, p < 0.001), “Gender” (4656, 64, 4, p < 0.001),
and “Age x Country” (4708, 116, 20, p < 0.001). The parameterisation is given in Table 2.
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Table 2. Parameterisation of the multinomial logistic model, “it is important to me that animals used
for food are well cared for”, adjusted to data.

Score Parameter B exp(p)

Country China 2.131** 8.424

India 1.193 ** 3.298

3 USA 1.735 ** 5.668
Country x Age

Russia, Age 0.036 * 1.037

Country Brazil 2.030 * 7.611

India 1.828 *** 6.222

USA 1.472 ** 4.358

Gender Male —0.480 ** 0.619
4 Country x Age

China, Age 0.05* 1.052

Russia, Age 0.053 *** 1.055

USA, Age 0.037 ** 1.037

Country Brazil 2.355 ** 10.534

India 1.311 *** 3.710

USA 1.334* 3.797

Gender Male —0.721 *** 0.486
5 Country x Age

Brazil, Age 0.045 * 1.046

China, Age 0.077 ** 1.080

Russia, Age 0.055 *** 1.056

USA, Age 0.040 ** 1.041

The scores given to the statement “it is important to me that animals used for food are well cared for”, used as the

i

dependent variable, are modelled as a function of the independent variables “Age”, “Country”, and “Gender”,
together with their interactions. Only significant (p < 0.05) parameters are shown. Score 1 is used as reference in
the model: * p < 0.05, ** p < 0.01, *** p < 0.001.

The different coefficients in the scores for the different countries were all > 0, meaning
that the odds of scoring values higher than those used as reference (1) were higher. China
has a higher coefficient for score 3, meaning that these participants were more likely to
answer a score of 3 to the statement than any other participants (higher degree of neutrality).
These participants were also the only ones with a significant parameter for score 2, meaning
that these were the participants more likely to answer score 2 for the statement. Hence, the
main concern of Chinese consumers could be the quality of the food instead of FAW.

On the other hand, Brazilian participants had higher coefficients for scores 4 and 5,
and were, therefore, more likely to answer the statements with higher scores.

Men had a negative coefficient for scores 4 and 5, meaning that this gender was less
likely to answer with higher scores when compared to women. Age had positive scores for
scores 4 and 5; therefore, the odds favoured these scores for older respondents. All of these
aspects are comprehensively illustrated in Figure 2.

The country with higher levels of agreement and lower levels of both disagreement and
neutrality was Brazil. The effect of age was noticed across all countries but India. Higher
levels of agreement (and lower disagreement and neutrality) occurred as age advanced.
The age effect was more pronounced in China and less so in Brazil. India was the only
country without age effects. In all countries, women had higher levels of agreement and
lower levels of both neutrality and disagreement than men did. Taking the USA as a
reference, Brazil’s agreement with the statement was well above; India’s was below (except
in younger ages); Russia had slightly lower levels of agreement; and China had lower levels
of agreement in younger age groups, but higher in the older population.
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Figure 2. Graphical representation of the multinomial logistic model fitted to the data. The scores 1
with 2 and 4 with 5 were aggregated. Probabilities associated with disagreement (scores 1+2), neither
agree nor disagree (score 3), and agreement (scores 4+5) were given to the statement “it is important
to me that animals used for food are well cared for”.

3.3.2. The Typical Nationality Thinks It Is Important That Animals Used for Food Are Well
Cared For

For this statement, the model was found to be significant (p < 0.001), by —2 log
likelihood 5352, chi-square (2187, 64df), and AIC 5480. The significant parameters were the
two-way interactions (—2 log likelihood, chi-square, df, p-value): “Country x Age” (5393,
40,16, p < 0.001), “Gender x Age” (5363, 10, 4, p < 0.05), and “Country x Gender” (5584,
232, 40, p < 0.001). The parameterisation of the model is given in Table 3.

Only interactions were considered in this model. Relative to “Country x Age”, Brazil
and Russia had higher odds for scores 4 and 5 and, therefore, a higher probability of
agreement. Figure 3 comprehensively illustrates the model.

Most individuals have a positive perception of their compatriots” attitudes towards
FAW. Worse perceptions were observed in India. Men were more reticent and showed a
higher perception of disagreement. Agreement increased in older people, and disagreement
decreased. The exception was India, where a higher degree of disagreement was observed
in older people.

In general, younger people were more neutral. India, overall, had a more neutral
opinion, especially among women, but also among men of older ages. Brazilian, Russian,
and American men had lower levels of neutrality. Agreement increased with age, with
India being an exception.

Women had a higher perception of agreement in Russia, China, and Brazil; in India,
the opposite was true. In the USA, the perception of agreement was higher in young men
and older women, but increased with age in both genders.

Compared to the USA, the perception of agreement was higher in Russia and Brazil
and lower in India. China was remarkably similar.

When comparing the national perception with the individual answers, the results
were not much different. However, in India, there was a slight age effect, similar to that
observed for other countries, with the exception of disagreement, where a tendency for an
increase with age was observed. There was also a trend of decreasing neutrality, except for
in Indian women, where an increase was observed. Consequently, the degree of agreement
decreased for Indian women. In Brazil, the national perception decreased when compared
with individual opinions, and in Russia, the national perception of agreement was higher.
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Brazil and Russia had higher levels of national perception of agreement; China, similar;
and India, lower, when compared with the USA.

Table 3. Parameters of the multinomial logistic model, “the typical nationality thinks it is important
that animals used for food are well cared for”, adjusted to data.

Score Parameter B exp(B)
Country x Gender
China, Male 2.194 ** 8.970
China, Female 3.607 *** 36.857
2 Country x Age
China, Age —0.050 * 0.951
Gender x Age
Male, Age 0.021 * 1.021
Country x Gender
China, Male 3.415 *** 30.429
China, Female 4.767 *** 117.530
India, Male 1.024 ** 2.784
3 India, Female 2.264 *** 9.624
USA, Female 1.238 ** 3.450
Country x Age
China, Age —0.043 * 0.958
Russia, Age 0.034 * 1.034
Country x Gender
China, Male 2.260 ** 9.588
China, Female 3.674 *** 39.413
India, Male 1.310 *** 3.708
4 India, Female 2.069 *** 7914
Country x Age
Brazil, Age 0.029 * 1.029
Russia, Age 0.039 ** 1.040
USA, Age 0.029 ** 1.030
Country x Age
5 Brazil, Age 0.041 *** 1.042
Russia, Age 0.053 *** 1.054
USA, Age 0.034 ** 1.034

The scores given to the statement “the typical nationality thinks it is important that animals used for food are well
cared for”, used as the dependent variable, are modelled by the independent variables “Country”, “Gender”, and
“Age”, together with their interactions. Only significant (p < 0.05) parameters are shown. Score 1 was used as a
reference in the model. * p < 0.05, ** p < 0.01, *** p < 0.001.
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Figure 3. Graphical representation of the multinomial logistic model fitted to the data. The scores 1
with 2 and 4 with 5 are aggregated. Probabilities associated with disagreement (scores 1+2), neither
agree nor disagree (score 3), and agreement (scores 4+5) given to the statement “the typical nationality
thinks it is important that animals used for food are well cared for”.
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3.3.3. Low Meat Prices Are More Important than the Well-Being of Animals Used for Food

For this statement, the model was found to be significant (p < 0.001), —2 log likelihood
5350, chi-square (2214, 44df), and AIC 5438. The significant parameters were (—2 log
likelihood, chi-square, df, p-value): “Age” (5370, 20, 4, p < 0.001) and the 2-way interaction
“Country x Gender” (6273, 923, 40, p < 0.001). The parameterisation of the model is given
in Table 4. Figure 4 comprehensively illustrates the model.

Table 4. Parameterisation of the multinomial logistic model, “low meat prices are more important
than the well-being of animals used for food”, adjusted to data.

Score Parameter B exp(B)
Age —0.007 ** 0.993
Country x Gender
Brazil, Male 0.341 * 1.407
China, Male 1.372 *** 3.943
2 China, Female 1.666 *** 5.291
Russia, Male 1.165 *** 3.205
Russia, Female 0.939 *** 2.557
USA, Male 0.817 *** 2.264
USA, Female 0.380 * 1.462
Age —0.012 *** 0.988
Country x Gender
Brazil, Male 0.352 * 1.422
China, Male 2.714 *** 15.091
3 China, Female 2.871 *** 17.652
India, Male 0.351 * 1.420
India, Female 0.330 * 1.391
USA, Male 1.344 *** 3.836
USA, Female 0.504 ** 1.655
Country x Gender
Brazil, Male —0.696 *** 0,499
Brazil, Female —1.299 *** 0,273
4 China, Male 1.405 *** 4.074
China, Female 1.163 *** 3.198
India, Female —0.498 ** 0.608
USA, Female —1.503 *** 0.223
Country x Gender
Brazil, Male —1.468 *** 0.230
Brazil, Female —2.115 *** 0.121
5 India, Male —1.266 *** 0.282
India, Female —1.328 *** 0.265
Russia, Female —2.274 *** 0.103
USA, Female —2.066 *** 0.127

The scores given to the statement “low meat prices are more important than the well-being of animals used
for food”, used as dependent variable, are modelled by “Gender”, “Age”, and “Country”, together with their
interactions. Only significant (p < 0.05) parameters are shown. Score 1 is used as reference in the model; * p < 0.05,
**p <0.01, ** p <0.001.

This statement was negatively framed in opposition to the first statement; and
therefore, the expected levels of agreement/disagreement were the opposite of those
observed for the first statement. Overall, this is exactly what can be observed. The
gender effect was the opposite, and the age effect tended to be the opposite as well.
Some minor differences, however, can be observed: China was the country with the
highest degree of both agreement and neutrality, and therefore the lower degree of
disagreement. None of the other countries was different from the USA, but Brazil and
Russia showed higher levels of disagreement. Levels of agreement increased with age in
India and China, especially in men.
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Figure 4. Graphical representation of the multinomial logistic model, adjusted to the data. The scores
1 with 2 and 4 with 5 are aggregated. Probabilities associated with disagreement (scores 1+2), neither
agree nor disagree (score 3), and agreement (scores 4+5) are given to the statement “Low meat prices
are more important than the well-being of animals used for food”.

3.3.4. The Typical Nationality Thinks That Low Meat Prices Are More Important than the
Well-Being of Animals Used for Food

For this statement, the model was found to be significant (p < 0.001) by —2 log likeli-
hood 5547, chi-square (1809, 60df), and AIC 6060. The parameters found to be significant
were the 2-way interactions (—2 log likelihood, chi-square, df, p-value) “Country x Age”
(5612, 64, 20, p < 0.001), and “Country x Gender” (5889, 342, 40, p < 0.001). The parameteri-
sation of the model is given in Table 5. Figure 5 illustrates the model.
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Figure 5. Graphical representation of the multinomial logistic model, adjusted to the data. The
scores 1 with 2 and 4 with 5 are aggregated. Probabilities associated with disagreement (scores 1+2),
neither agree nor disagree (score 3), and agreement (scores 4+5) are given to the statement “the
typical nationality thinks that low meat prices are more important than the well-being of animals
used for food”.
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Table 5. Parameterisation of the multinomial logistic model, “the typical nationality thinks that low
meat prices are more important than the well-being of animals used for food”, adjusted to data.

Score Parameter B exp(B)
Country x Gender
Brazil, Male 0.723 * 2.061
5 China, Male 1.468 * 4.339
China, Female 1.511* 4.533
Russia, Male 1.411 ** 4.099
Russia, Female 1.288 ** 3.413
Country x Gender
Brazil, Male 1.333 *** 3.794
Brazil, Female 1.206 *** 3.340
China, Male 2.570 *** 13.064
China, Female 2.907 *** 18.311
India, Male 1.189 *** 3.284
India, Female 1.447 *** 4225
3 Russia, Male 1.797 *** 6.034
Russia, Female 1.630 *** 5.105
USA, Male 3.040 *** 20.909
USA, Female 2.664 *** 14.360
Country x Age
Brazil, Age —0.017 * 0.984
USA, Age —0.018 * 0.982
Country x Gender
Brazil, Male 1.527 *** 4.604
Brazil, Female 1.555 *** 4.734
China, Male 1.267 * 3.549
China, Female 1.183 *** 3.263
India, Female 0.891 ** 2.438
4 Russia, Male 2.273 *** 9.705
Russia, Female 1.869 *** 6.481
USA, Male 3.153 *** 23.401
USA, Female 2.470 *** 31.130
Country x Age
Brazil, Age —0.022 *** 0.978
Russia, Age —0.025 ** 0.976
USA, Age —0.023 ** 0.977
Country x Gender
Brazil, Male 0.930 ** 2.534
Brazil, Female 0.885 * 2.422
Russia, Male 1.385 ** 3.994
USA, Male 2477 *** 11.908
5 USA, Female 1.654 #* 5.226
Country x Age
Brazil, Age —0.020 ** 0.980
Russia, Age —0.026 * 0.974
USA, Age —0.024 ** 0.976

The scores given to the statement “the typical nationality thinks that low meat prices are more important than the
well-being of animals used for food”, used as dependent variable, are modelled by the independent variables
“Gender”, “Age”, and “Country”, together with their interactions. Only significant (p < 0.05) parameters are
shown. Score 1 is used as a reference in the model. * p < 0.05, ** p < 0.01, ** p < 0.001.

Interestingly, the national perceptions of this statement show some differences from in-
dividual opinions. In general, the levels of neutrality tended to decrease slightly, impacting
the other scores. The level of agreement increased in younger ages for Brazilians, Russian
men, Indians, and especially Americans. We, therefore, infer that individuals in these
countries have a negative perception of their compatriots from an economical point of view.
The Americans are those with the best pro-FAW perception of their compatriots, especially
younger men. Brazilian women have similar perceptions to those of American women, but
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Brazilian men compare worse with the Americans. There were no age effects in the Chinese
and Indian populations, which resulted in similar levels of agreement for older Indians
and Americans. The Chinese were slightly below, but comparable with, the Brazilians for
older respondents. The levels of neutrality were especially high for the Chinese.

4. Discussion
4.1. Gender Effect

Women have a higher level of pro-FAW attitudes than men. This gender effect is felt
in all the questions, but there are exceptions: the Indian women'’s perception about their
compatriots for both questions, where an elevated level of neutrality was shown; and the
Brazilian women’s perception of their compatriots for the question regarding low meat
prices being more important than welfare.

Women are much more protective of animals than men [30]. Women are much more
likely to be involved in animal advocacy and protection; more likely to hoard animals; and
much less likely to hunt, fish, or engage in direct animal abuse [31,32]. When compared
to men, women have a higher degree of perception of animal sentience [33]. The human
animal has evolved with men and women having different societal roles. Men have been
more involved in hunting and, therefore, evolved less emotionally and developed more
utilitarian feelings towards animals; on the other hand, women have perceived animals
as food sources, but have also evolved being socialised to care and nurture, therefore
developing more moralistic feelings towards animals [34,35]. As this gender attitude
difference is innate, it is without surprise that our study observed the reported differences
between men and women. Even in Western societies, where women’s empowerment
prevails, these same differences have been observed [36]. Worldwide and regardless of
country or culture, these same gender-based differences have been identified [30].

4.2. Age Effect

For the first two statements focused on the individual and the national perception of
the importance of FAW, we observed a tendency for agreement to increase with age. The last
two statements focused on the individual and the national perceptions of the importance
of low meat prices; as opposed to better FAW, agreement was more prevalent in younger
age groups. In the individual perceptions, there was a slightly increasing tendency for
disagreement across ages, with USA and Brazil, especially American males, to have higher
slopes. In the national perception, the disagreement lines were flat except for the USA,
Brazil, and Russian men, where increased disagreements were observed as age advanced.
Low meat prices are, therefore, more important for younger ages, and overall pro-FAW
attitudes increase with age.

These results, somehow, come as a surprise. The younger generations have grown
up with advancements in animal rights, FAW claims, and legal recognition of animal
sentience, and are normally associated with higher pro-animal attitudes [1,37] and con-
sumer willingness to pay for better FAW standards [38]. The economic constraints faced by
these younger generations [39,40] may have impacted these results. It is well known that
younger generations are leading the move away from animal protein [41]; however, meat
consumption is growing in the emerging BRIC economies [42—45], and even in Western
societies such as the USA [46] and the OECD countries [45].

Interviewees in BRIC countries had the worst perception of their other compatriots
from an economical point of view, as introduced in the Section 3. They showed a lower level
of disagreement with low meat prices in opposition to higher FAW standards than what
they perceived regarding their compatriots. This perception may drive the youth to richer
meat diets, as there are several studies relating to perceived health with socio-economic
status, showing that people with subjective lower incomes have a worse perception of
their subjective health status [47]. Several studies have also concluded that other demo-
graphic variables (income, education) associated with wealth correlate positively with the
consumers’ demand for better FAW standards [48]; and as these variables did not enter this
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study, there is no means to further comment on an eventual bias. In addition, an important
aspect and eventual limitation of this study is that most of the studies reporting a negative
association between age and pro-FAW attitudes were conducted in Europe and/or the USA,
thus excluding emerging economies. It is exactly in these emerging economies that meat
consumption is increasing, as the youth in these countries aim for Western living standards.

4.3. Country Effect

The USA showed relatively high levels of individual pro-FAW attitudes, but were
surpassed, however, by the Brazilians and older Chinese. The Americans were between
the countries with the worst perception of their fellow countrymen in relation to positive
pro-FAW attitudes. The difficulties in passing Federal FAW legislation and the need for the
companies to self-impose trading standards demanded by strong pro-FAW movements, as
discussed by Mata and colleagues [11], may contribute to this perspective.

The consumption of meat in the USA is remarkably high in comparison to the other
countries in this study (Table 6). The USA is also the country with the highest GDP per
capita of the studied countries. Once most people in the USA feel economically comfortable
in relation to food, we could expect a trade-off between FAW and meat price to favour FAW.
This is, in fact, true; however, Brazilians and Russians (except the elderly) favour FAW even
more. In fact, in the USA, younger men are among the least supportive of high meat prices
to favour FAW, being only surpassed by the Chinese. The perception relative to compatriots
is definitively very odd, and Americans perceive their compatriots as unsupportive of a
trade-off for meat prices favouring FAW.

Table 6. Meat consumption and Gross Domestic Product (GDP) per capita in the BRIC countries and
the USA. Data retrieved from [48].

Country Consumption (kg) GDP ($)
USA 124.1 60,110
Brazil 99.83 14,525
Russia 76.61 25,926
India 3.78 6183
China 60.59 14,344

Consumption and GDP are per capita/year.

Our results tally those obtained by Neff and colleagues [49]; while studying the
reduction in meat consumption in the USA, these authors found that two-thirds of the
Americans would be willing to do so, but due to price and health reasons only. Environment
and FAW were options for a reduction in meat consumption for only 12% of the population.
Tonsor and Lusk [50] reported equivalent results, identifying price as a cause of major
concern and animal welfare as a cause of minor concern in meat purchasing. Consumerism
in the USA is still finding room for meat consumption expansion. The lobby of meat
producers is very strong and exerts influence on the public via TV commercials. Lewis [51]
refers to this influence in a study where he found that individuals more exposed to media
content dissociated meat from its animal origin more often and ate more meat. Itis predicted
that despite the high consumption of meat per capita in the USA, demand will still be rising
in the near future [50].

Brazil was the country in this study with the highest levels of individual pro-FAW
attitudes. The perception of the importance of FAW, relative to compatriots, however, did
not differentiate from the other countries in the study. In relation to the importance of low
meat prices, the pro-FAW attitude also prevailed. The only difference in the latter was that
the perception of compatriots’ attitudes was clearly above that of the other countries in this
study, while individual perceptions did not differentiate. These results were corroborated
by Magalhaes and colleagues [52], who reported welfare as one of the main confidence
attributes for Brazilians when purchasing and consuming beef.
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Despite being an emerging economy, Brazil is a nation where meat consumption levels
are high (see Table 6 for comparison). The natural resources, especially farming potential,
favour animal production; therefore, meat production has always been accessible. The
crucial issues are related to the lack of hygiene in local butchers and free fairs selling
uninspected meat, especially to consumers in rural areas with lower levels of education and
purchasing power [53]. In urban areas, consumers tend to have higher levels of education
and purchasing power and are also associated with higher levels of ethical concerns at
the time of buying meat, which takes place preferably in supermarkets [53]. Therefore,
according to the same authors, in rural areas, the main consumer concern was price, while
in urban areas, FAW and forest sustainability were more often the consumers’ choice. The
fact that the sample of the Brazilians was based on urban areas may reflect these results.
Brazilians have a long tradition of eating meat; however, the consumption per capita has
rapidly increased recently and Brazil is a main consumer of beef [54]. Brazil is the world’s
second-largest producer of beef and is the fifth-largest exporter of live cattle, with China
being a main destination [52].

Russia showed a slightly lower attitude towards FAW, especially in older respondents,
with India scoring just below. However, the perception of their compatriots” attitudes to-
wards FAW was completely different. Russians had the most favourable perceived national
attitude towards FAW, across all ages. Russians showed a higher level of disagreement
with the statement favouring meat prices to the detriment of FAW. It was also the only
country where the level of disagreement decreased with age. Therefore, in these findings,
the youth behaved differently when compared to the other BRIC countries and the USA.
The perception of compatriots’ attitudes also showed prominent levels of disagreement
with the statement favouring low meat prices, only overtaken by Brazil. However, the
agreement with low meat prices was remarkably high in older men.

The meat-eating patterns in Russia are above average. The consumption of meat and
dairy was promoted in the Soviet era and prevails today. Only the economic crises from
1990 to 1995 assisted in a decrease, which quickly reverted thereafter [55]. The officially
recommended meat intakes in Russia are remarkably high (70-75 kg/year) when compared
with other emerging economies, such as China (18.3 to 36.5 kg/year) and Western societies
such as the USA (62 kg/year) and Germany (31.3 kg/year) [56]. The meat market in Russia
has been developing towards self-sufficiency in meat production [57].

India is the only country where, relative to the two first statements, the agreement
did not increase with age. In the individual perceptions about the importance of FAW,
there was no age effect. However, the perception of the compatriots showed a decrease
with age for agreements with FAW importance. This same trend can be observed for the
statements referring to higher importance of low meat prices than FAW. Age had almost
no effect on disagreement; however, the agreement clearly increased with age. Relative
to the perception of the compatriots” attitudes, age effects are not observed. As discussed
before, this was somehow the expected result across all countries; however, as explained,
the opposite is the observed tendency.

Compared to the other countries in this study, Indians were the least supportive of
FAW, and together with the Chinese, were the least supportive of an increase in meat prices
to improve FAW. India is itself a multicultural nation, but with a predominantly Hindu
culture. The Hindu culture praises vegetarianism, and while strict vegetarianism is still in
the minority among Indians, the practice remains a societal ideal [58]. As a result, India is
among the countries with lower levels of meat consumption per capita/per year (Table 6).
However, an increase in consumption, especially of poultry but also including beef, has
been observed, particularly in younger generations and lower castes [59]. Purchase power
and the influence of Western culture have been identified as the main factors driving this
shift [59]. As a result, meat animal farming and the meat processing and retailing industry
have been growing considerably [60]. Indians, due to cultural and religious traditions,
traditionally have a pro-FAW attitude, and this moulds their perception of the population’s
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attitudes towards animals, including FAW [44]. However, this study shows that Indians
compare worse with the others relative to FAW.

The Chinese respondents showed elevated levels of neutrality towards FAW, especially
in youth, which impacted their overall attitude. However, this is the country where the
highest shift across ages was observed, with older individuals showing prominent levels
of support for FAW. This is mainly due to a decrease in the levels of neutrality. Similar
trends are observed with reference to the perception of the compatriots’ attitudes towards
FAW. With reference to the statements of the importance of low meat prices, neutrality
was, again, extremely high, and the country had extremely low levels of disagreement,
therefore supporting low meat prices. The perception of their compatriots’ attitude showed
similar trends.

Nutritional deprivation has been an important constraint in Chinese society through-
out its history, especially in rural areas [61]. Especially from the 1980s, the emergence of
the Chinese economy has tackled this issue. The growth in household income improved
the living standards, with an impact on the nutritional status of the population [62]. Meat
consumption has increased steadily, especially in rural areas, and dairy products have
become an important part of the diet [56].

4.4. The BRIC Countries” Role in International Trade

In the BRIC countries, culture and interests diverge despite the convergence of eco-
nomic indicators [63]. The trade of food between these countries is also different; China is
a leading food importer, but Brazil and Russia (not meat, but especially grain) are mainly
exporters [63,64]. China’s food imports were USD 9.9 billion in 2001 and increased to USD
126 billion in 2018, representing 8.3% of the food trade in the world [65]. These authors
identified China as the largest food importer from 19 countries, including Brazil and Russia.
As such, China is not a major exporter of meat; therefore, poor FAW does not directly
impact the economy. China is also a global leader in the production of animal protein
(poultry, pork, dairy, and wildlife products) [66]; however, there is a deficit of consideration
for farm animal welfare [67]. With its continued economic development, China’s growing
middle class is placing greater emphasis on the importance of food safety and quality,
especially after important scandals such as the deadly milk, the cooking oil cut with raw
sewage, or the clenbuterol pork poisoning [65,68].

Brazil is a major exporter of meat; therefore, restrictions may be imposed if the products
do not follow the FAW standards of the importing countries. In Brazil, the producers and
the food industry are being encouraged to engage in animal welfare-enhancing practices,
and to label their products with information on the husbandry system to reach out to
concerned consumers [69]. This fact, according to the same authors, has a potential impact
on the consumers’ attitudes towards FAW. In fact, as discussed before, Brazil is the country
in this study with the highest levels of individual pro-FAW attitudes.

The European Union proposed animal welfare standards in the WTO forum back in
2000; however, India (and other countries) opposed these, as they opted to prioritise the
alleviation of human hunger and poverty [70]. India stressed that countries should be left
to set their own standards, rejecting a FAW labelling proposal.

5. Conclusions

Consumers’ attitudes and behaviours towards FAW varied immensely between the
countries studied. This is a result of cultural and economic differences, but it is also a
reflection of the different pace at which animal welfare science is progressing in different
countries. Overall, these differences result in varying influences on the policymakers of the
different countries. For fair global trade, however, the production standards cannot differ;
otherwise, the trading competition rules become biased. Animal welfare standards, despite
being beneficial for the quality of animal products, have a cost. Countries with more ad-
vanced FAW policies may impose importing embargoes to protect internal production and
consumers. Trading barriers may be received reluctantly and perceived as protectionism.
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These, however, are legal under GATT article 20, which allows the imposition of trading
barriers on the basis of ethical reasons. Therefore, the harmonization of standards in the
WTO is desirable.
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