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In 2022, the value of United States (US) beef and beef product exports was $11.7 billion, and the US was the
world’s largest beef producer and second-largest beef exporter by volume. Therefore, we conducted surveys to
evaluate beef purchasing behavior among consumers in important and emerging US beef export markets,

Exports including Japan, the United Kingdom (UK), Germany, and Mexico. Results reveal differences in consumers’ beef
apan . . . . . .

Ge[;many purchasing behavior across countries. Most Mexican consumers purchase beef two-to-three times a week, while
Mexico consumers in other countries typically purchase it once a week. Using ordered probit models, we examined the

factors associated with beef purchase frequency in each country. Japanese consumers who consider price to be an
important factor when purchasing beef are less likely to purchase it frequently. German consumers, for whom
brands are important when buying beef, are more likely to buy it frequently. British consumers, who consider
hormone-free production to be important when purchasing beef, are less likely to buy it frequently. Mexican
consumers, who consider grass-fed production to be an important factor when purchasing beef, are less likely to
buy it frequently. Across all countries, individuals who purchase beef at supermarkets and from butchers are
more likely to purchase it more often. Results also indicate that various consumer demographics are associated
with beef purchase frequency across countries. The findings provide valuable insights for stakeholders regarding

United Kingdom

international consumer beef purchasing behavior.

1. Introduction

Cattle and calves are the most valuable agricultural commodity
sector in the United States (US) accounting for the largest share of cash
receipts (United States Department of Agriculture (USDA) Economic
Research Service (ERS), 2024). In 2023, cash receipts for cattle and
calves were $99 million, which represented approximately 20% of all
agricultural commodity cash receipts (USDA ERS, 2024). In 2022, the
US was the world’s largest beef producer and second largest exporter by
volume, and US beef and beef product exports were valued at $11.7
billion (USDA Foreign Agricultural Service (FAS), 2022a). Since 1976,
beef consumption in the US has experienced a significant decline
(Bentley, 2019); however, beef consumption is expected to remain
steady in the future (Drouillard, 2018). The static expected US domestic
demand for beef underscores the importance of evaluating export
markets.

Recognizing the importance of the US beef export market, it is

critical to examine the factors influencing international consumer
preferences for specific beef attributes and how frequently they consume
beef. Examining beef purchase frequency can provide valuable insights
into purchasing habits and contribute to demand analysis (Buason,
Kristofersson, & Rickertsen, 2020, 2021). Therefore, the goal of this
study was to evaluate beef purchase behavior in important and emerging
US beef export markets, including Japan, the United Kingdom (UK),
Germany, and Mexico. Specifically, the objective of this research was to
determine how frequently beef is purchased by international consumers,
which characteristics of beef they consider to be important when making
purchase decisions (e.g., country of origin, price, traceability), at which
outlets they usually purchase beef, and which consumer demographics
affect beef purchase frequency.

Understanding the factors affecting international beef demand is
critical in developing strategies to expand market opportunities for
future US beef demand growth. In 2022, US exports of beef to Japan,
Mexico, and the European Union (EU) were $2.3 billion, $968 million,
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and $247 million, respectively (USDA FAS, 2022). Thus, Japan, Mexico,
and the EU were the second, fourth and eighth most valued export
destinations for US beef, respectively (USDA, 2022). According to the
USDA FAS (2022c), beef is an important agricultural export good that
has future potential in the UK market. However, the US only exported
$3000 worth of beef and beef products to the UK in 2022 (USDA FAS,
2022c). While the US does not currently have a trade agreement with the
UK, this could be negotiated once the countries agree on issues such as
hormone treated beef (Stacey, 2023; US Meat Export Federation, 2023).

Beginning in 2020, an agreement between the US and Japan became
effective that will lower tariffs on US chilled and frozen beef from 38.5%
to 9% over 15 years (US Meat Export Federation, 2023). This reduced
tariff schedule is expected to increase the competitiveness of US beef
exports to Japan. US beef exports to Mexico are tariff-free as covered by
the US-Mexico-Canada Trade Agreement (USDA ERS, 2022). In 2019,
the US reached an agreement with the EU that will allow the US to
export $420 million of beef duty-free by the end of a seven-year period
(Office of the US Trade Representative, 2023). Germany is the largest EU
market for US beef under the EU import quota for high-quality beef. In
2020, the export of US beef (fresh/chilled and frozen) to Germany was
$31.8 million (USDA FAS, 2022d). Thus, to evaluate consumer beef
purchasing behavior in important existing and emerging markets for US
beef, we focused on Japan, the UK, Germany, and Mexico.

This study adds to existing literature that has examined consumer
beef purchase behavior at a global scale including countries such as
Canada, Japan, Mexico, the US, China, Spain, France, and Brazil (e.g.,
Tonsor, Schroeder, Pennings, & Mintert, 2009; Sdnchez, Beriain, & Carr,
2012; Henchion, McCarthy, Resconi, & Troy, 2014; Peschel, Grebitus,
Colson, & Hu, 2016; Lewis, Grebitus, Colson, & Hu, 2017; Ngapo, Brana
Varela, & Rubio Lozano, 2017; Ellies-Oury, Lee, Jacob, & Hocquette,
2019; Parra-Bracamonte, Lopez-Villalobos, Morris, & Vazquez-Armijo,
2020; Magalhaes et al., 2022; Sasaki, Motoyama, Watanabe, & Naka-
jima, 2022; Gao, Grebitus, & DeLong, 2023; Gao, Grebitus, & DeLong,
2024; Dahal, DeLong, Gao, Grebitus, & Muhammad, 2024). Results of
previous research indicate beef production process attributes (e.g.,
country of origin, organic, grass-fed) and product attributes (e.g., price,
brand, quality labels) affect consumer preferences and willingness to
pay (WTP) for beef. Most similar to this study is Dahal et al. (2024) who
examined factors associated with Chinese consumers’ beef purchase
frequencies. They found that factors, such as demographics, beef cut,
and retail outlet were associated with beef purchase frequencies.

This analysis builds on previous literature by conducting a cross-
country study to evaluate drivers of beef purchase frequency in major
US beef-importing countries and in potential markets. We focus on beef
purchase frequency because beef has a short shelf life; therefore, the
difference between purchase frequency and consumption quantity is
likely minimal. Research has also postulated that purchase frequencies
are a determinant of consumption habits and, thus, demand (Buason
et al., 2020, 2021; Dahal et al., 2024). Finally, this study also examines
how the beef retail outlet (point of sale) is related to purchase frequency
which will expand the literature on how consumer store choice is
associated with purchase frequencies (Bhatnagar & Ratchford, 2004).

2. Materials and methods
2.1. Design of the study

We conducted a cross-country study to evaluate the influence of
product attributes, production process characteristics, retail outlets, and
socio-demographic characteristics on beef purchase behavior among
consumers in Japan, the UK, Germany, and Mexico during 2022. Sur-
veys were created for beef consumers in each respective country
resulting in four unique, but similar, surveys. The surveys were created
with input from various beef industry stakeholders and experts. Based
on this input, each survey was slightly varied depending on the
uniqueness of each country’s beef market. The surveys were all pretested
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for readability by speakers of each country’s respective native language
prior to the full survey launch.

The four surveys were coded in the Qualtrics platform and completed
by Qualtrics consumer panels in the respective countries. Qualtrics
recruited panelists from a variety of sources with the goal of the samples
being representative of the general populations within each country.
The panelists were also compensated by Qualtrics for taking the survey
(Qualtrics, 2024). The survey was administered to consumers in their
home country language. Participants had to be 18 years or older, resi-
dents of the respective country, and consumers of beef to take the sur-
vey. There were 646, 656, 563, and 576 beef consumers in Japan, the
UK, Germany, and Mexico who completed the surveys, respectively. The
representativeness of the samples was compared to the population av-
erages in each respective country for age and gender (The World Fact-
book, 2024), household size (ArcGIS Hub, 2024), and educational
attainment (The World Bank, 2024a). The surveys were also pre-
registered (Wharton Credibility Lab, 2024) on aspredicted.org.

2.2. Conceptual framework and ordered probit model

Examination of consumer purchasing habits can provide valuable
insights into consumer preferences and contribute to demand analysis
(Buason et al., 2020, 2021). Considering that consumers make economic
decisions to maximize their level of satisfaction, we assume that they
purchase beef more frequently if the beef is produced according to their
preferences. Further, we assume that consumers’ beef purchase fre-
quency is affected by their socio-demographics and the retail outlet from
which they purchase beef (point-of-sale). Thus, we hypothesize that for
consumer i, in country j, their beef purchase frequency (Beef Frequency)
is a function of the following factors:

Beef Frequency; = f (Product Attributes;;, Production Attributes;,

Point of Sale, SocioDemographicsij> (@D)

i
where product attributes are beef attributes consumers consider to be
important when purchasing beef (e.g., price, marbling, brand), produc-
tion attributes are production processes consumers consider to be
important when purchasing beef (e.g., country of origin, grass-fed pro-
duction), point-of-sale indicates where consumers most often purchase
beef, and socio-demographics are characteristics of the respondents (e.g.,
age, household size, education, income). To compare income and edu-
cation across countries, income and education brackets were created as
described in Table 1 and Table 2. Socio-demographics are included as
independent variables to examine how differences in consumers’ de-
mographics affect beef purchasing behavior. Frequencies of purchasing
beef were never, less than monthly, monthly, every other week, weekly,
two-to-three times per week and more than three times per week. The
complete names and definitions of the variables are found in Table 1.

To analyze factors that affect consumers’ beef purchase frequency,
we applied an ordered probit model to the data of each country. The
ordered probit model is used when survey responses are ordinal, and is
an extension of the binary probit model (Daykin & Moffatt, 2002;
Fielding, 1999; Greene, 2000). For individual i, in country j, the ordered
probit regression is:

¥y =X+ e 2

where y; is an unobserved measure of beef purchase frequency, x; is a
measurable factor consisting of the independent variables outlined in
Table 1, § is a vector of parameters to be estimated, and ¢; is assumed to
be normally distributed. Beef purchase frequency has seven categories
(1 = never, 2 = less than monthly, 3 = monthly, 4 = every other week, 5 =
weekly, 6 = two-to-three times a week, 7 = more than three times per week);
therefore, we observe that:
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Table 1

Description of variables included in the ordered probit regression.
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Dependent variable

Description of variables

Beef purchase
frequency

Independent Variables

Product attributes
Price

Color

Traceability
Marbling

Brand

Date of expiration
Quality seal

Quality certification
Nutrition label

Production process attributes

Country of origin

Grass-fed

Grain-fed

Organic

Hormone-free

Animal welfare

Point-of-sale

Supermarket

Butcher

Discount store

Online

Co-op

Weekly market

Street Market

Socio-demographics

Age

Household size

Gender

Less than high school

High school & some
college

Bachelor’s degree

Master’s degree or
higher

Very low income

Low income

Modest income

High income

Very high income

Extremely high income

How often respondent purchases beef or beef products with 1 = never, 2 = less than monthly, 3 = monthly, 4 = every other week, 5 = weekly, 6 = 2-3

times per week, 7 = >3 times per week

1 if price is considered an important factor when purchasing beef, otherwise 0

1 if color is considered an important factor when purchasing beef, otherwise 0

1 if traceability is considered an important factor when purchasing beef, otherwise 0

1 if marbling is considered an important factor when purchasing beef, otherwise 0

1 if brand is considered an important factor when purchasing beef, otherwise 0

1 if date of expiration is considered an important factor when purchasing beef, otherwise 0

1 if a quality seal is considered an important factor when purchasing beef, otherwise 0

1 if quality certification is considered an important factor when purchasing beef, otherwise 0
1 if the nutrition label is considered an important factor when purchasing beef, otherwise 0

1 if country of origin is considered an important factor when purchasing beef, otherwise 0
1 if grass-fed is considered an important factor when purchasing beef, otherwise 0

1 if grain-fed is considered an important factor when purchasing beef, otherwise 0

1 if organic is considered an important factor when purchasing beef, otherwise 0

1 if hormone-free is considered an important factor when purchasing beef, otherwise 0

1 if animal welfare is considered an important factor when purchasing beef, otherwise 0

Consumer purchases beef at supermarket *
Consumer purchases beef at butcher *
Consumer purchases beef at discount store *
Consumer purchases beef online ?

Consumer purchases beef at co-op
Consumer purchases beef at weekly market ?
Consumer purchases beef at a street market *

Age of the respondent in years

Number of family members in household

1 if the respondent is female, otherwise 0
Has not passed high school or equivalent to it

Completed high school or equivalent to it and enrolled in college but did not complete
Completed bachelor’s degree or equivalent to it
Completed master’s degree or equivalent to it, or higher education than a master’s degree

Indicates income under €20,000 (Germany), ¥300,000 (Japan), £10,000 (the UK), and MXN $7000 (Mexico).

In Germany, Japan, the UK, and Mexico indicates income between the very low income and €50,000, ¥600,000, £25,000, and MXN $13,000.
In Germany, Japan, the UK, and Mexico indicates income between the low income and €80,000, ¥900,000, £50,000, and MXN $17,000.

In Germany, Japan, the UK, and Mexico indicates income between the modest income and €100,000, ¥1,200,000, £75,000, and MXN $21,000.
In Germany, Japan, the UK, and Mexico indicates income between the high income and €150,000, ¥1,500,000, £105,000, and MXN $25,000.

In Germany, Japan, the UK, and Mexico indicates income above €150,000, ¥1,500,000, £105,000, and MXN $25,000.

Notes: %0 = never, 1 = less than once a year, 2 = once or twice a year, 3 = a few times a year, 4 = monthly, 5 = weekly, and 6 = daily. Income in Mexico is individual-
level monthly income, income in Japan is monthly household income, and income in the UK and Germany is annual household income. For Germany, the education
level “less than high school” includes Haupt- oder Volksschule and Realschule. The level “high school and some college” includes Gymnasium and Abitur. The level
“Bachelor’s degree” includes Bachelor, and the level “Master’s degree or higher includes Master, Diplom and Ph.D.

Lif po <yy <t

2if py <y <ty

Yi= 3

7if e <Yy <ty

where the y’s are unknown parameters that are estimated by maxi-
mizing the log likelihood function. StataCorp (2023a) explains the
probability of each outcome and the StataCorp command oprobit was
used to estimate eq. (2) (StataCorp, 2023b). A separate ordered probit
model was estimated for each country that describes the relationship
between the dependent variable (purchase frequency with seven cate-
gories) and the independent variables.

To test for the presence of multicollinearity, the StataCorp command
coldiag2 was used to determine condition indexes. If the condition
indices of regression analysis variables are lower than 30, then there is

no known issue of collinearity (Belsley, 1991). We also conducted un-
paired t-tests using the ttest command in StataCorp to compare the mean
values of common variables across all four countries.

3. Results
3.1. Beef purchase patterns

Results regarding the frequency of beef purchases indicate that
consumers in Japan, the UK, and Germany most often purchase beef
weekly (Fig. 1). In Japan and Germany, this share was 31% and, in the
UK, 45% of respondents purchased beef once a week. In Mexico, the
highest share of participants (41%) reported purchasing beef two-to-
three times per week (Fig. 1), indicating Mexican consumers pur-
chased beef more frequently than the consumers in the other surveyed
countries.
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Table 2
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Survey respondent socio-demographics across the four countries compared to population averages.

Japan (n = 646) UK (n = 656) Germany (n = 563) Mexico (n = 576)
Sample Population Sample Population Sample Population Mean Population
Age (mean)" 45.85" 49.5 45.52° 40.6 46.24° 46.7 43.22° 30.6
Household size (mean) 2.88% 2.3 2.76% 2.4 2.21° 2.0 4.17°¢ 3.6
Gender (% female) 49.85%* 51.28% 49.54%" 50.25% 48.49%" 50.51% 49.83%" 51.02%
Education levels (%)
Less than High school 2.01% 8.23% 43.34% 5.21%
High school and Some College 33.59% 53.05% 25.58% 36.28%
Bachelor’s Degree 59.44% 26.68% 11.01% 51.91%
Master’s degree or Higher 4.95% 12.04% 20.07% 6.60%
Wage levels (%)
Very low income 26.93% 8.54% 17.05% 19.44%
Low income 35.29% 26.22% 47.60% 25.35%
Modest income 18.58% 34.6% 21.67% 14.76%
High income 10.53% 21.65% 7.28% 10.94%
Very high income 4.18% 5.95% 6.39% 8.68%
Extremely high income 4.49% 3.05% 0.00% 20.83%

Notes: ¢ Sample mean values with different superscripts within the same row differ significantly (P < 0.05). For example, age is significantly different between
Mexican respondents and Japanese respondents at the 5% level of significance. Education and wage level t-tests were not conducted due to frequency data being
presented and how the wage levels were constructed (see Table 1). { The population estimates are the median age. Age and gender population estimates are from The
World Factbook (2024). Household size population estimates are from ArcGIS Hub (2024). According to The World Bank (2024a), educational attainment of at least a
bachelor’s degree or higher of the population over the age of 25 in Japan, the UK, Germany, and Mexico was 25.5%, 37.3%, 28.3%, and 17.1%, respectively. Complete

variable definitions appear in Table 1.

50%
45%
45% o
41%
40%
35% 34%
3194981%
30%
9
25% 23% 24%
9
20% 18% 18% 94
6%
o 9
e 12% 12% 34
o
10% 10% 1094 9%
: 7%
6% 5%
9 9
59% 4% 4% 39% -
1% 19 0% D 1% ] :
0% — - - -
Never Less than once a Monthly Every other Weekly 2-3timesa week More than 3
month week times a week
M Japan (n=646) M UK (n=656) Germany (n=563) Mexico (n=576)

Fig. 1. Beef purchase frequencies in Japan, the UK, Germany, and Mexico.

3.2. Sample socio-demographics

Table 2 provides information regarding the surveyed consumer
socio-demographics and their comparison to the population averages
across the different countries. German, Japanese, and British re-
spondents were, on average, 46 years old, while Mexican respondents
were significantly younger with an average age of 43 years (P < 0.05).
The samples’ average ages were comparable to the population averages
across the countries with the exception of Mexican consumers (Table 2).
Mexican consumers in our sample were older than the Mexican popu-
lation average, but this can be partially explained by survey respondents
having to be over 18 to take the survey.

The sample average household size in Mexico was the highest among
the countries (4.17, P < 0.05); the other countries had an average
household size of <3 individuals. Average household sizes among our
sample were comparable to population averages across the countries

(Table 2). Gender among respondents from all countries was evenly
distributed with about 50% identifying as female, which is consistent
with population averages (Table 2).

Regarding education, in Japan, the UK, and Mexico, over 90% of
respondents had at least completed high school. In Germany, only 57%
of respondents had completed high school (Table 2). Note that school
education differs in the respective countries. In Germany, for example, a
three-tier school system exists with 9-, 10- and 12/13-years of school.
The 9- and 10-year school education is chosen by those who want to
pursue jobs that need a trade school degree. Since this is required for a
high share of jobs, the number of those who complete high school might
be considered comparatively lower than in other countries. In fact, 43%
of the population in Germany falls into the category of no high school
degree since 29% of Germans have a Haupt- or Volksschulabschluss (9
years of school education) and 24% have a Realschulabschluss (10 years
of school education) (Kurz and Knapp, 2024).
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According to The World Bank (2024a), in Japan, the UK, Germany,
and Mexico, 25.5%, 37.3%, 28.3%, and 17.1%, of the population over
25 years old have completed at least a bachelor’s degree. In comparison,
on average in our sample for Japan, the UK, Germany, and Mexico,
64.39%, 38.72%, 31.08%, and 58.51% of respondents have completed
at least a bachelor’s degree. Thus, for Japan and Mexico our sample is
more educated than the population average in these countries. This
result can be explained with more educated individuals having access to
a computer or smart phone to complete the online surveys (Grebitus,
Steiner, & Veeman, 2016). Income levels were unevenly distributed
among respondents in each country. For example, in Japan and Ger-
many, approximately 35% of respondents had a “modest” income or
higher while in the UK and Mexico, 65% and 55% of respondents had a
“modest” income or higher, respectively (Table 2).

The sampled income and education levels varied across country and
compared to population averages; therefore, these variables, along with
the other demographic variables, were included as independent vari-
ables in the models to examine how demographics affected beef pur-
chase frequency. Furthermore, other research using surveys to examine
consumer preferences for beef found their samples to be more educated
and of higher incomes than population averages, given that respondents
were beef eaters and needed a computer or smart phone to complete the
survey (Gao et al., 2023; Lin, Ortega, Ufer, Caputo, & Awokuse, 2022).

3.3. Beef product and production process attributes and point-of-sale

Table 3 presents respondents’ stated importance of product attri-
butes, production process attributes, and where consumers most often
purchase beef (point-of-sale). The majority of respondents across the
four countries consider price as an important factor when purchasing

Table 3
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beef. Among these countries, the respondents from Mexico (80%) and
Japan (79%) place a significantly higher importance on price than
consumers from the UK (74%) and Germany (72%) (P < 0.05). Mexican
respondents consider color (85%), traceability (60%), marbling (65%),
and brand (48%) important when purchasing beef, which are signifi-
cantly higher percentages than consumers in all other countries (P <
0.05). Ngapo et al. (2017) also reported that marbling is one of the most
important choice criteria for Mexican consumers. Nearly all Mexican
consumers (94%) consider the date of expiration as important when
purchasing beef, which is a significantly higher percentage of consumers
than in all other countries (P < 0.05). The highest percentage of re-
spondents who consider a quality seal as important when shopping for
beef is found in the UK (61%) and this is significantly higher than for
consumers in Japan (46%) and Germany (48%) (P < 0.05). Seventy-four
percent of Mexicans consider the nutrition label important when shop-
ping for beef and this value is significantly larger than for consumers in
other countries (where less than half of respondents consider this to be
important) (P < 0.05).

In terms of production process attributes, Germany has the highest
percentage of respondents (63%) who consider country of origin an
important factor when purchasing beef and this is a significantly higher
percentage than for respondents in Japan (56%), the UK (52%), and
Mexico (35%) (P < 0.05). This result could be explained by Mexico
importing beef primarily from the US while the other countries import
beef from a variety of countries. The highest percentage of respondents
who consider grass-fed to be important is found in Mexico (67%), and
this percentage is significantly higher than in Germany (48%) and the
UK (46%) (P < 0.05). Mexican consumers also have the highest per-
centage of respondents who value grain-fed beef (55%, P < 0.05).
Mexican consumers place the highest importance on organic beef (59%),

Survey respondent descriptive statistics of beef purchase frequency, attributes, and point-of-sale.

Japan (n = 646) UK (n = 656) Germany (n = 563) Mexico (n = 576)
Variables Mean St. Dev. Mean St. Dev. Mean St. Dev. Mean St. Dev.
Beef purchase frequency 3.61% 1.47 3.74% 1.16 3.21° 1.29 4.36° 1.00
Product attributes
Price 78.79%* 0.41 74.09%" 0.44 72.29%" 0.45 80.38% 0.40
Color 58.51%" 0.49 66.62%" 0.47 65.19%" 0.48 84.55%° 0.36
Traceability 31.89%" 0.47 47.56%" 0.50 49.91%" 0.50 60.07%" 0.49
Marbling 44.58%° 0.50 37.35%" 0.48 52.04%"° 0.50 65.45% 0.48
Brand 38.08%" 0.49 32.62%" 0.47 28.24%" 0.45 48.09%" 0.50
Date of expiration 65.94%" 0.47 74.54%" 0.44 69.80%" 0.46 94.27% 0.23
Quality seal 45.82% 0.50 61.28%" 0.49 48.13%" 0.50
Quality certification 59.29% 0.49 62.50%" 0.48 53.64%" 0.50 28.30%N4 0.45
Nautrition label 33.44%" 0.47 45.88%" 0.50 38.19%" 0.49 74.13%¢ 0.44
Production process attributes
Country of origin 55.57%" 0.50 52.44%" 0.50 63.41%" 0.48 35.07%° 0.48
Grass-fed 46.34%" 0.50 47.78%" 0.50 66.67%" 0.47
Grain-fed 29.88%* 0.46 34.60%* 0.48 35.70%* 0.48 54.69%" 0.50
Organic 28.95% 0.45 31.55%* 0.47 42.45%" 0.49 58.68%" 0.49
Hormone-free 46.28%" 0.50 60.37%" 0.49 66.79%" 0.47 82.47%° 0.38
Animal welfare 32.20%* 0.47 62.20%" 0.49 67.50%" 0.47 81.42%° 0.39
Point-of-sale
Supermarket® 3.90° 1.59 4.40° 1.13 3.90% 1.45 4.12¢ 1.45
Butcher® 1.55% 1.85 2.33" 1.95 2.59¢ 1.90 4,384 1.35
Discount store® 1.20° 1.84 1.90° 2.11 3.05¢ 2.01
Online® 0.99% 1.62 1.33° 1.93 0.63¢ 1.42
Co-op® 1.27 1.94
Weekly market® 1.35 1.80
Street market® 2.39 2.22

Notes: #>%4 In each country, sample mean values with different superscripts within the same row differ significantly (P < 0.05). For example, marbling is significantly
different across all the countries (P < 0.05). © 0 = never, 1 = less than once a year, 2 = once or twice a year, 3 = a few times a year, 4 = monthly, 5 = weekly, and 6 =
daily. M In Mexico, “quality certification” appeared as “premium quality” so it was not compared with t-tests to the other countries. Blank entries indicate the question
was not asked in that particular country. St. Dev. is standard deviation. Complete variable definitions appear in Table 1.
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and this is significantly higher than for consumers in Germany (42%),
the UK (32%), and Japan (29%) (P < 0.05). The importance of hormone-
free production significantly varied across consumers in all countries (P
< 0.05). The highest percentage of consumers considering hormone-free
beef to be important is found in Mexico (82%), followed by Germany
(67%), the UK (60%), and Japan (46%). Finally, Mexico has the highest
percentage (81%) of respondents who value animal welfare when pur-
chasing beef, followed by Germany (68%), the UK (62%), and Japan
(32%) (P < 0.05).

In terms of point-of-sale, on average, respondents from Japan, the
UK, Germany, and Mexico purchase beef from supermarkets (Table 3).
Consumers from the UK purchase beef at supermarkets significantly
more frequently than consumers in the other studied countries (P <
0.05). On average, respondents from Mexico most frequently purchase
beef from the butcher and at a significantly higher frequency than
consumers from all other studied countries (P < 0.05). German con-
sumers shop for beef at discount stores more frequently than consumers
in Japan and the UK (P < 0.05).

3.4. Factors affecting beef purchases in Japan, the UK, Germany, and
Mexico

The ordered probit regressions for Japan, the UK, Germany, and
Mexico are presented in Table 4. The model’s pseudo-R? values were
0.1611, 0.1695, 0.1839, and 0.0887 for Japan, the UK, Germany, and
Mexico, respectively. The Wald chi-square statistic (P < 0.001) was
significant for all estimated ordered probit regressions. The multi-
collinearity diagnostics showed that the Condition Indices of all the
variables in the model are below 30, indicating the absence of significant
multicollinearity.'

With respect to product attributes, results indicate Japanese con-
sumers who consider price to be an important factor when purchasing
beef are less likely to purchase beef frequently (P < 0.05). German and
British consumers who consider color to be important when purchasing
beef are more likely to purchase beef frequently (P < 0.10). Germans
who consider brand to be important are more likely to purchase beef
frequently (P < 0.05). Japanese respondents who regard expiration
dates and quality certification to be important factors are more likely to
buy beef frequently (P < 0.10) (Table 4). Germans who view nutritional
labels to be important are less likely to purchase beef frequently (P <
0.05).

With respect to production process attributes, Mexican consumers
who consider grass-fed production to be important are less likely to
purchase it frequently (P < 0.05). In the UK, consumers who view grain-
fed beef to be important are more likely to purchase beef frequently (P <
0.10). In Germany, consumers who consider organic to be an important
beef production attribute are less likely to buy beef frequently (P < 0.1).
British consumers who consider hormone-free production to be impor-
tant are less likely to buy beef frequently (P < 0.05). However, Mexican
consumers who consider hormone-free production to be important are
more likely to purchase beef more frequently (P < 0.10).

With respect to point-of-sale, consumers who purchase beef from
supermarkets and butcher shops are more likely to purchase beef more
frequently in all four countries (P < 0.01). Japanese consumers who
purchase beef from cooperatives (co-ops), British consumers who pur-
chase from discount stores and online stores, and German consumers
who purchase from discount stores are more likely to purchase beef
frequently (P < 0.01 for cooperatives and discount stores, and P < 0.05
for online stores).

In terms of socio-demographics, female consumers from Germany
and Japan, and older consumers from Germany and Mexico, have a
lower probability of purchasing beef frequently (P < 0.01). German

! The estimated condition indices were 13.59, 16.35, 16.75, and 19.08 for
Germany, Japan, the UK, and Mexico, respectively.
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consumers with larger households are more likely to purchase beef more
frequently. Consumers with a bachelor’s degree (as opposed to less than
high school education) in Germany (P < 0.10) and with a master’s or
higher academic degree (as opposed to less than high school education)
in the UK (P < 0.05), are more likely to purchase beef frequently.
Mexican consumers with extremely high-income levels, compared to
very low-income levels, are more likely to purchase beef frequently (P <
0.10).

4. Discussion

Results indicate there is heterogeneity among respondents from
different countries regarding their beef purchase frequencies and pref-
erences for different beef attributes. Consumers across the studied
countries typically purchase beef at least weekly with purchase patterns
being similar in Japan, the UK, and Germany. Mexican consumers pur-
chase beef most frequently with over 50% of purchases occurring two-
to-three times a week or more than three times a week. Consumers
across the studied countries consider many product and production
process attributes as important when purchasing beef. Mexican con-
sumers consider many attributes as more important than consumers in
the other more developed countries, which could be considered some-
what surprising since Mexico is a lower-income country compared to the
other studied countries (The World Bank, 2024b). However, Miranda-de
La Lama et al. (2017) also reported that Mexican consumers were
interested in animal welfare, and they showed a high level of empathy
with animal feelings and emotions.

The finding that Japanese consumers, who consider price to be
important, areless likely to purchase beef frequently could be due to
Japan’s relatively high cost for beef (Motoyama, Sasaki, & Watanabe,
2016). Magalhaes et al. (2022) also observed that extrinsic quality cues,
such as price, influenced beef consumption and purchase decisions in
Spain and Brazil. Price has also been found to be a primary consideration
for beef purchasers in Brazil (Giacomazzi, Talamini, & Kindlein, 2017).

Respondents from the UK and Germany, who considered color to be
important, are more likely to purchase beef frequently which is similar
to Acebron and Dopico (2000), who discovered that color is an essential
intrinsic quality cue. According to Grebitus, Jensen, and Roosen (2013)
and Grebitus, Jensen, Roosen, and Sebranek (2013) color is an impor-
tant factor when making meat choices. Consumers especially prefer light
red and cherry red beef color and associate brownish red beef color with
spoilage. The finding that brand importance in Germany is related to an
increased probability of more frequent beef purchases aligns with pre-
vious research that highlighted consumers’ perception of brands as an
indicator of safety and quality at the point of sale (e.g., Giacomazzi et al.,
2017).

In Japan, expiration date importance is associated with an increased
likelihood of beef purchase frequency. This is similar to research by
Erikson et al. (1998), which highlighted the significance of the expira-
tion date as one of the critical attributes Japanese beef consumers
consider when making purchase decisions. Somewhat similar, Lyford
etal. (2010) also found Japanese consumers have a higher willingness to
pay for quality beef compared to consumers in the US, Australia, and
Ireland, and quality beef is likely associated with fresher beef.

Organic beef labels are considered important among European con-
sumers because they perceive organic as a proxy for food safety, quality,
high animal welfare standards, and environmental issues (e.g., Cubero
Dudinskaya et al., 2021). However, it was found that Germans who
consider organic to be important are less likely to purchase it frequently.
Thus, frequent beef shoppers in Germany may be indifferent to organic
production. Meanwhile, German consumers who consider country of
origin important when shopping for beef are more likely to purchase it
frequently. Research has also found that consumers in Europe highly
value country of origin information (Cubero Dudinskaya et al., 2021).
Thus, this appears to be a label of value to frequent beef consumers in
Germany. However, nutrition label importance has a negative
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Table 4
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Ordered probit regression results for consumers from Japan, the UK, Germany, and Mexico.

Japan (n = 646) UK (n = 656) Germany (n = 563) Mexico (n = 576)
Variables Coeff SEM Coeff SEM Coeff SEM Coeff SEM
Product attributes
Price —0.243** 0.110 —0.025 0.102 —0.051 0.112 0.042 0.116
Color —-0.012 0.103 0.184* 0.105 0.179* 0.106 —0.096 0.136
Traceability —0.003 0.121 —-0.027 0.109 0.024 0.124 —0.093 0.119
Marbling —0.031 0.102 —0.043 0.100 0.086 0.106 0.047 0.111
Brand 0.172 0.118 0.056 0.107 0.276%** 0.126 0.024 0.106
Date of expiration 0.166* 0.099 —-0.079 0.112 —0.148 0.108 0.030 0.211
Quality seal 0.126 0.116 0.152 0.115 —0.026 0.128
Quality certification” 0.195* 0.108 —-0.126 0.122 0.163 0.129 0.12 0.112
Nutrition label 0.035 0.121 —-0.112 0.109 —0.282%* 0.124 —0.11 0.124
Production process attributes
Country of origin 0.010 0.107 —0.032 0.100 0.192* 0.112 0.012 0.101
Grass-fed 0.131 0.118 0.003 0.128 —0.236%* 0.120
Grain-fed 0.065 0.132 0.210* 0.119 —0.02 0.123 0.134 0.112
Organic 0.111 0.140 —0.115 0.109 —0.217* 0.118 0.009 0.113
Hormone-free 0.013 0.108 —0.267** 0.107 0.137 0.122 0.262* 0.138
Animal welfare —0.128 0.137 —0.140 0.112 0.006 0.123 0.134 0.134
Point-of-sale
Supermarket 0.339%** 0.032 0.470%** 0.042 0.275%** 0.036 0.189%** 0.034
Butcher 0.142%** 0.035 0.098*** 0.028 0.168*** 0.031 0.265%** 0.038
Discount store 0.008 0.034 0.144%** 0.024 0.093*** 0.027
Online —0.010 0.042 0.062** 0.025 0.048 0.042
Co-op 0.087%** 0.030
Weekly market 0.082%* 0.037
Street market 0.052** 0.023
Socio-demographics
Gender (female) —0.314%** 0.093 —0.108 0.090 —0.368*** 0.096 —0.108 0.108
Age —0.004 0.003 —0.002 0.003 —0.010%** 0.003 —0.012%** 0.004
Household size 0.010 0.022 0.039 0.031 0.174%** 0.044 —0.009 0.012
High school and some 0.027 0.306 0.164 0.163 0.109 0.119 0.055 0.213
college
Bachelor’s degree —0.040 0.302 0.181 0.178 0.278* 0.161 0.007 0.213
Master's degree and —0.116 0.354 0.479%* 0.210 0.010 0.133 0.156 0.275
higher
Low income —0.005 0.109 —0.079 0.171 —0.011 0.131 —0.033 0.140
Modest income 0.028 0.134 —0.002 0.167 —0.165 0.157 0.136 0.159
High income —0.006 0.161 0.124 0.180 —-0.122 0.214 0.052 0.176
Very high income 0.122 0.235 0.012 0.245 —0.214 0.228 0.087 0.191
Extremely high income 0.200 0.236 —0.321 0.302 0.284* 0.156

Note: ***, ** and * reflect 1%, 5%, and 10% level of significance. SEM = standard error mean and coeff = coefficients. ¥ In Mexico, “quality certification” appeared as
“premium quality”. Blank entries indicate the variable was not obtained in the survey for the respective country. The “less than high school” category was dropped from
the model so the other education categories are compared to it. The “very low income” category was dropped from the model so the other income categories are

compared to it.

relationship with purchase frequency in Germany.

Results show that there is heterogeneity in preferences for hormone-
free production across countries. Only in the UK are consumers who
consider hormone-free production to be important less likely to pur-
chase beef frequently. Meanwhile, we did not find this variable to affect
beef purchase frequency in Germany despite the EU currently having a
ban on hormone-treated beef (Congressional Research Service, 2024).
Only 67% of Germans considered hormone-free beef production
important when purchasing beef (Table 3), which, while a majority, still
indicates at least a third of consumers might be willing to consume
hormone-treated beef. Tonsor, Schroeder, Fox, and Biere (2005) also
found that beef consumers have shown heterogeneity in preferences for
hormone-free beef. Lusk, Roosen, and Fox (2003) found that British
consumers did not assign a significantly higher value to hormone-free
beef compared to French consumers. However, Alanis et al. (2022)
found that Mexican consumers highly prefer hormone-free meat. We
found that Mexican consumers who consider hormone-free production
to be important are more likely to purchase beef frequently.

UK consumers who consider grain-fed beef as important have a
higher likelihood of frequently purchasing beef while Mexican con-
sumers who value grass-fed beef are more likely to have a lower beef
purchase frequency. This may be attributed to the higher price of grass-
fed beef compared to grain-fed beef (Owens, 2021). In this regard, Parra-
Bracamonte et al. (2020) found that beef consumers in Mexico are
particularly price-conscious, which could explain the reduced purchase
frequency associated with grass-fed beef if it is more expensive.

In Mexico, extremely high-income individuals are more likely to
purchase beef frequently. Zhu, Chen, Zhao, and Wu (2021) also found
that higher-income individuals are more likely to purchase beef more
frequently. The findings that older individuals and females are less likely
to purchase beef frequently are consistent with previous studies that also
reported older individuals and females as having a decreased beef pur-
chase frequency (Giacomazzi et al., 2017; Lui, Parton, & Cox, 2006).
Respondents from Germany with larger households are more likely to
have a higher purchase frequency. Those results align with the findings
of Xue, Mainville, You, and Nayga (2010), who found that household
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size correlates with a higher willingness to pay for grass-fed beef. On the
other hand, Lui et al. (2006) found a negative relationship between
family size and higher purchase frequency. They observed that more
men in the family led to a higher purchase frequency. Respondents who
purchase beef from supermarkets are more likely to purchase beef more
frequently. Dahal et al. (2024) and Lui et al. (2006) also found that
consumers who purchase from supermarkets tend to buy beef more
often.

5. Conclusion

This study aimed to understand drivers of beef purchase frequency
among consumers in Japan, the UK, Germany, and Mexico. Given that
these countries represent both existing and emerging markets for US
beef, and considering the changing beef consumption patterns observed
in some of these countries (Organisation for Economic Co-operation and
Development (OECD), 2023; Euromeat, 2022), this study offers insights
for improving marketing strategies for beef exporters. Moreover, this
study holds the potential to benefit domestic beef producers in these
countries, enabling them to align their production with beef attributes
that domestic consumers prefer, and catering to their purchase patterns.
In sum, our findings provide information regarding consumer beef
purchasing behavior in countries in Asia, North America, and Europe.

It is worth noting that this study examined purchase frequencies
instead of consumption frequencies. However, given that beef is a
perishable item, it is likely that beef purchase frequencies are highly
correlated with actual beef consumption. It should also be mentioned
that we asked consumers about their beef purchase frequency and their
preferences for beef attributes in general, and not by cut. Therefore,
results would likely differ by specific beef cut. This is a limitation of our
research that future research could further examine.

Recognizing the varying factors influencing beef shopping behavior
in Japan, the UK, Germany, and Mexico is important for marketing beef
efficiently and effectively. For instance, tailored marketing campaigns
could highlight product and production process attributes that are
highly valued by each country’s consumers. Further, information from
this study is also important for retail outlets to understand expected beef
purchase frequencies of consumers. Information from this study has
implications for policymakers and beef industry stakeholders seeking to
optimize US beef marketing strategies in export markets.

Author statement

Informed consent was obtained for the surveys. Data involving
human subjects was not identifiable to individuals and was only used in
aggregate form.

CRediT authorship contribution statement

Bhishma R. Dahal: Writing - review & editing, Writing — original
draft, Visualization, Validation, Software, Methodology, Formal anal-
ysis, Data curation, Conceptualization. Karen L. DeLong: Writing —
original draft, Visualization, Validation, Supervision, Software, Re-
sources, Project administration, Methodology, Investigation, Funding
acquisition, Formal analysis, Data curation, Conceptualization. Shijun
Gao: Writing — review & editing, Writing — original draft, Visualization,
Methodology, Investigation, Formal analysis, Data curation, Conceptu-
alization. Carola Grebitus: Writing — review & editing, Writing —
original draft, Supervision, Software, Resources, Project administration,
Methodology, Investigation, Funding acquisition, Conceptualization.

Declaration of competing interest

None for all authors.

Meat Science 217 (2024) 109611
Data availability

Data will be made available on request.

Acknowledgements

This research was supported by funding from the United States
Department of Agriculture, National Institute of Food and Agriculture.
The authors wish to thank Koichi Yonezawa, Katherine Fuller, Paulina
Aceves and Graciela Jacqueline Martinez for assistance with survey
translation and background research.

References

Acebrén, L. B., & Dopico, D. C. (2000). The importance of intrinsic and extrinsic cues to
expected and experienced quality: An empirical application for beef. Food Quality
and Preference, 11(3), 229-238. https://doi.org/10.1016/50950-3293(99)00059-2

Alanis, P. J., Miranda-de La Lama, G. C., Mariezcurrena-Berasain, M. A., Barbabosa-
Pliego, A., Rayas-Amor, A. A., & Estévez-Moreno, L. X. (2022). Sheep meat
consumers in Mexico: Understanding their perceptions, habits, preferences and
market segments. Meat Science, 184, Article 108705. https://doi.org/10.1016/j.
meatsci.2021.108705

ArcGIS Hub. (2024). Average household size. https://www.arcgis.com/home/item.html?
id=f437e522a99e476ab262d701a4bf47fd.

Belsley, D. A. (1991). A guide to using the collinearity diagnostics. Computer Science in
Economics and Management, 4(1), 33-50. https://doi.org/10.1007/BF00426854
Bentley, J. (2019). U.S. per capita availability of red meat, poultry, and seafood on the
rise. In USDA Economic Research Service. https://www.ers.usda.gov/amber-waves

/2019/december/us-per-capita-availability-of-red-meat-poultry-and-seafood-o
n-the-rise/.

Bhatnagar, A., & Ratchford, B. T. (2004). A model of retail format competition for non-
durable goods. International Journal of Research in Marketing, 21(1), 39-59. https://
doi.org/10.1016/j.ijresmar.2003.05.002

Buason, A., Kristofersson, D., & Rickertsen, K. (2020). Demand systems and frequency of
purchase models. Applied Economics, 52(53), 5843-5858. https://doi.org/10.1080/
00036846.2020.1776836

Buason, A., Kristofersson, D., & Rickertsen, K. (2021). Habits in frequency of purchase
models: The case of fish in France. Applied Economics, 53(31), 3577-3589. https://
doi.org/10.1080/00036846.2021.1883541

Congressional Research Service. (2024). The U.S.-EU Beef Hormone Dispute. https://sgp.
fas.org/crs/row/R40449.pdf.

Cubero Dudinskaya, E., Naspetti, S., Arsenos, G., Caramelle-Holtz, E., Latvala, T., Martin-
Collado, D., ... Zanoli, R. (2021). European consumers’ willingness to pay for red
meat labelling attributes. Animals, 11(2), 556. https://doi.org/10.3390/
anil1020556

Dahal, B. R., DeLong, K. L., Gao, S., Grebitus, C., & Muhammad, A. (2024). Factors
affecting Chinese consumers’ beef purchase frequency. Agribusiness: An International
Journal., 1-23. https://doi.org/10.1002/agr.21906

Daykin, A. R., & Moffatt, P. G. (2002). Analyzing ordered responses: A review of the
ordered Probit model. Understanding Statistics, 1(3), 157-166. https://doi.org/
10.1207/515328031US0103_02

Drouillard, J. S. (2018). Current situation and future trends for beef production in the
United States of America—A review. Asian-Australasian Journal of Animal Sciences, 31
(7), 1007-1016. https://doi.org/10.5713/ajas.18.0428

Ellies-Oury, M.-P., Lee, A., Jacob, H., & Hocquette, J.-F. (2019). Meat consumption —
What French consumers feel about the quality of beef? Italian Journal of Animal
Science, 18(1), 646-656. https://doi.org/10.1080/1828051X.2018.1551072

Erikson, G. R., Wahl, T. L., Jussaume, R. A., Shi, H., Erikson, G. R., Wahl, T. L., ... Shi, H.
(1998). Product characteristics affecting consumers’ fresh beef cut purchasing
decisions in the United States, Japan, and Australia. Journal of Food Distribution
Research, 29(3), 16-25. https://doi.org/10.22004/AG.ECON.26842

Euromeat. (2022). Germany’s meat production, consumption, and exports are falling.
https://euromeatnews.com/Article-Germanys-meat-pr
oduction,-consumption,-and-exports-are-falling/4670.

Fielding, A. (1999). Why use arbitrary points scores?: Ordered categories in models of
educational progress. Journal of the Royal Statistical Society: Series A (Statistics in
Society), 162(3), 303-328. https://doi.org/10.1111/1467-985X.00137

Gao, S., Grebitus, C., & DeLong, K. (2023). Consumer preferences for beef quality grades
on imported and domestic beef. European Review of Agricultural Economics, 50(3),
1064-1102. https://doi.org/10.1093/erae/jbad009

Gao, S., Grebitus, C., & DeLong, K. L. (2024). Explaining Consumers’ Willingness to Pay
for Country-of-Origin Labeling for Beef with Ethnocentrism. Canadian Journal of
Agricultural Economics, 72(2), 149-166. https://doi.org/10.1111/cjag.12359

Giacomazzi, C. M., Talamini, E., & Kindlein, L. (2017). Relevance of brands and beef
quality differentials for the consumer at the time of purchase. Revista Brasileira de
Zootecnia, 46(4), 354-365. https://doi.org/10.1590/51806-92902017000400012

Grebitus, C., Jensen, H. H., & Roosen, J. (2013). US and German consumer preferences
for ground beef packaged under a modified atmosphere — Different regulations,
different behavior? Food Policy, 40, 109-118 (IF 6.08; 5-yr IF 6.110).

Grebitus, C., Jensen, H. H., Roosen, J., & Sebranek, J. G. (2013). Fresh meat packaging:
Consumer acceptance of modified atmosphere packaging including carbon
monoxide. Journal of Food Protection, 76(1), 99-107. IF 2.745; 4-yr IF 2.576.


https://doi.org/10.1016/S0950-3293(99)00059-2
https://doi.org/10.1016/j.meatsci.2021.108705
https://doi.org/10.1016/j.meatsci.2021.108705
http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0015
http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0015
https://doi.org/10.1007/BF00426854
https://www.ers.usda.gov/amber-waves/2019/december/us-per-capita-availability-of-red-meat-poultry-and-seafood-on-the-rise/
https://www.ers.usda.gov/amber-waves/2019/december/us-per-capita-availability-of-red-meat-poultry-and-seafood-on-the-rise/
https://www.ers.usda.gov/amber-waves/2019/december/us-per-capita-availability-of-red-meat-poultry-and-seafood-on-the-rise/
https://doi.org/10.1016/j.ijresmar.2003.05.002
https://doi.org/10.1016/j.ijresmar.2003.05.002
https://doi.org/10.1080/00036846.2020.1776836
https://doi.org/10.1080/00036846.2020.1776836
https://doi.org/10.1080/00036846.2021.1883541
https://doi.org/10.1080/00036846.2021.1883541
https://sgp.fas.org/crs/row/R40449.pdf
https://sgp.fas.org/crs/row/R40449.pdf
https://doi.org/10.3390/ani11020556
https://doi.org/10.3390/ani11020556
https://doi.org/10.1002/agr.21906
https://doi.org/10.1207/S15328031US0103_02
https://doi.org/10.1207/S15328031US0103_02
https://doi.org/10.5713/ajas.18.0428
https://doi.org/10.1080/1828051X.2018.1551072
https://doi.org/10.22004/AG.ECON.26842
https://euromeatnews.com/Article-Germanys-meat-production,-consumption,-and-exports-are-falling/4670
https://euromeatnews.com/Article-Germanys-meat-production,-consumption,-and-exports-are-falling/4670
https://doi.org/10.1111/1467-985X.00137
https://doi.org/10.1093/erae/jbad009
https://doi.org/10.1111/cjag.12359
https://doi.org/10.1590/s1806-92902017000400012
http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0100
http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0100
http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0100
http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0105
http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0105
http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0105

B.R. Dahal et al.

Grebitus, C., Steiner, B., & Veeman, M. (2016). Paying for sustainability: A cross-cultural
analysis of consumers’ valuations of food and non-food products labeled for carbon
and water footprints. Journal of Behavioral and Experimental Economics, 63, 50-58.

Greene, W. H. (2000). Econometric analysis (4th edition).

Henchion, M., McCarthy, M., Resconi, V. C., & Troy, D. (2014). Meat consumption:
Trends and quality matters. Meat Science, 98(3), 561-568. https://doi.org/10.1016/
j-meatsci.2014.06.007

Kurz and Knapp. (2024). Social Situation in Germany. Retrieved from: https://www.bpb.
de/kurz-knapp/zahlen-und-fakten/soziale-situation-in-deutsch
land/61656/bildungsstand-der-bevoelkerung/#: ~:text=92%2C1%20Prozent%
20verf%C3%BCgten%20%C3%BCber,Prozent%20die%20Fachhochschul%2D%
2FHochschulreife.

Lewis, K. E., Grebitus, C., Colson, G., & Hu, W. (2017). German and British consumer
willingness to pay for beef labeled with food safety attributes. Journal of Agricultural
Economics, 68(2), 451-470.

Lin, W., Ortega, D. L., Ufer, D., Caputo, V., & Awokuse, T. (2022). Blockchain-based
traceability and demand for US beef in China. Applied Economic Perspectives and
Policy, 44(1), 253-272.

Lui, H., Parton, K. A., & Cox, R. J. (2006). Chinese consumer’s perceptions of beef.
Australian Farm Business Management Journal, 3(2), 58-67.

Lusk, J. L., Roosen, J., & Fox, J. A. (2003). Demand for beef from cattle administered
growth hormones or fed genetically modified corn: A comparison of consumers in
France, Germany, the United Kingdom, and the United States. American Journal of
Agricultural Economics, 85(1), 16-29. https://doi.org/10.1111/1467-8276.00100

Lyford, C. P., Thompson, J. M., Polkinghorne, R., Miller, M. F., Nishimura, T., Neath, K.,
... Belasco, E. J. (2010). Is willingness to pay (WTP) for beef quality grades affected
by consumer demographics and meat consumption preferences? Australasian
Agribusiness Review, 18, 1-17. https://doi.org/10.22004/AG.ECON.125701

Magalhaes, D. R., Maza, M. T., Prado, I. N. D., Fiorentini, G., Kirinus, J. K., &

Campo, M. D. M. (2022). An exploratory study of the purchase and consumption of
beef: Geographical and cultural differences between Spain and Brazil. Foods, 11(1),
129. https://doi.org/10.3390/foods11010129

Miranda-de La Lama, G. C., Estévez-Moreno, L. X., Septlveda, W. S., Estrada-

Chavero, M. C., Rayas-Amor, A. A., Villarroel, M., & Maria, G. A. (2017). Mexican
consumers’ perceptions and attitudes towards farm animal welfare and willingness
to pay for welfare friendly meat products. Meat Science, 125, 106-113. https://doi.
org/10.1016/j.meatsci.2016.12.001

Motoyama, M., Sasaki, K., & Watanabe, A. (2016). Wagyu and the factors contributing to
its beef quality: A Japanese industry overview. Meat Science, 120, 10-18. https://doi.
org/10.1016/j.meatsci.2016.04.026

Ngapo, T. M., Brana Varela, D., & Rubio Lozano, M. S. (2017). Mexican consumers at the
point of meat purchase. Beef choice. Meat Science, 134, 34-43. https://doi.org/
10.1016/j.meatsci.2017.07.013

Office of the US Trade Representative. (2023). United States and the European Union
sign breakthrough agreement on US beef access to EU. https://ustr.gov/about-us/po
licy-offices/press-office/press-releases/2019/august/united-states-and-european-u
nion.

Organisation for Economic Co-operation and Development. (2023). Meat Consumption.
https://data.oecd.org/agroutput/meat-consumption.htm (Accessed on 27 January
2023).

Owens, R. (2021). Grain-fed vs grass-fed beef-What's the difference? North Carolina State
University. go.ncsu.edu/readext?809396.

Parra-Bracamonte, G. M., Lopez-Villalobos, N., Morris, S. T., & Vazquez-Armijo, J. F.
(2020). An overview on production, consumer perspectives and quality assurance
schemes of beef in Mexico. Meat Science, 170, Article 108239. https://doi.org/
10.1016/j.meatsci.2020.108239

Peschel, A. O., Grebitus, C., Colson, G., & Hu, W. (2016). Explaining the use of attribute
cut-off values on decision making by means of involvement. Journal of Behavioral and
Experimental Economics, 65, 58-66.

Meat Science 217 (2024) 109611

Qualtrics. (2024). Research Services Online Sample Panels and Samples. https://www.
qualtrics.com/research-services/online-sample/.

Sanchez, M., Beriain, M. J., & Carr, T. R. (2012). Socio-economic factors affecting
consumer behaviour for United States and Spanish beef under different information
scenarios. Food Quality and Preference, 24(1), 30-39. https://doi.org/10.1016/j.
foodqual.2011.08.008

Sasaki, K., Motoyama, M., Watanabe, G., & Nakajima, I. (2022). Meat consumption and
consumer attitudes in Japan: An overview. Meat Science, 192, Article 108879.
https://doi.org/10.1016/j.meatsci.2022.108879

Stacey. (2023). The Guardian. In US wants UK to open up its agricultural markets as part of
a new trade deal. https://www.theguardian.com/business/2023/oct/03/us-want
s-uk-to-open-up-its-agriculture-markets-as-part-of-new-trade-deal.

StataCorp. (2023a). Ordered probit regression. https://www.stata.com/manuals/rop
robit.pdf.

StataCorp. (2023b). StataCorp. 2023. In Stata statistical software: Release 18. College
Station, TX: StataCorp LLC.

The World Bank. (2024a). Educational attainment. https://data.worldbank.org/indicator/
SE.TER.CUAT.BA.ZS.

The World Bank. (2024b). The World by Income and Region. Retrieved from: https://dat
atopics.worldbank.org/world-development-indicators/the-world-by-income-and-re
gion.html.

The World Factbook. (2024). Country comparisons-median age. https://www.cia.gov/the-
world-factbook/.

Tonsor, G., Schroeder, T. C., Fox, J. A., & Biere, A. (2005). European preferences for beef
steak attributes. Journal of Agriculture and Resource Economics, 30(2), 367-380.
https://www.jstor.org/stable/40988077.

Tonsor, G. T., Schroeder, T. C., Pennings, J. M. E., & Mintert, J. (2009). Consumer
valuations of beef steak food safety enhancement in Canada, Japan, Mexico, and the
United States. Canadian Journal of Agricultural Economics/Revue Canadienne
d’agroeconomie, 57(3).

US Meat Export Federation. (2023). Free Trade Agreements. https://www.usmef.org/e
xport-data/free-trade-agreement/us-eu-trade.

USDA Economic Research Service. (2022). NAFTA’s impact on US agricultural trade: An
overview. https://www.ers.usda.gov/webdocs/outlooks/40355/31307_wrs0201c_
002.pdf?v=3966.

USDA Economic Research Service. (2024). Cash receipts by commodity. https://data.ers.us
da.gov/reports.aspx?ID=17845.

USDA Foreign Agricultural Service. (2022a). 2022 United States agricultural export
yearbook. https://fas.usda.gov//sites/default/files/2023-05/2022-Yearbook_0.pdf.

USDA Foreign Agricultural Service. (2022c). Opportunities for US agricultural exports to
the United Kingdom. https://fas.usda.gov/data/opportunities-us-agricultural-expo
rts-united-kingdom.

USDA Foreign Agricultural Service. (2022d). Exporter guide. In Market fact sheet:
Germany. USDA and: Global Agricultural Information Network (GAIN). https://apps.
fas.usda.gov/newgainapi/api/Report/DownloadReportByFileName?fileNam
e=Exporter%20Guide_Berlin_Germany_GM2022-0038.pdf.

USDA Foreign Agriculture Service. (2022). U.S. beef and beef products exports in 2022.
https://www.fas.usda.gov/data/commodities/beef-beef-products.

Wharton Credibility Lab. (2024). AsPredicted. https://aspredicted.org/.

Xue, H., Mainville, D., You, W., & Nayga, R. M. (2010). Consumer preferences and
willingness to pay for grass-fed beef: Empirical evidence from in-store experiments.
Food Quality and Preference, 21(7), 857-866. https://doi.org/10.1016/j.
foodqual.2010.05.004

Zhu, W., Chen, Y., Zhao, J., & Wu, B. (2021). Impacts of household income on beef at-
home consumption: Evidence from urban China. Journal of Integrative Agriculture, 20
(6), 1701-1715. https://doi.org/10.1016/52095-3119(20)63582-1


http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0110
http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0110
http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0110
http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0115
https://doi.org/10.1016/j.meatsci.2014.06.007
https://doi.org/10.1016/j.meatsci.2014.06.007
https://www.bpb.de/kurz-knapp/zahlen-und-fakten/soziale-situation-in-deutschland/61656/bildungsstand-der-bevoelkerung/#:~:text=92%2C1%20Prozent%20verf%C3%BCgten%20%C3%BCber
https://www.bpb.de/kurz-knapp/zahlen-und-fakten/soziale-situation-in-deutschland/61656/bildungsstand-der-bevoelkerung/#:~:text=92%2C1%20Prozent%20verf%C3%BCgten%20%C3%BCber
https://www.bpb.de/kurz-knapp/zahlen-und-fakten/soziale-situation-in-deutschland/61656/bildungsstand-der-bevoelkerung/#:~:text=92%2C1%20Prozent%20verf%C3%BCgten%20%C3%BCber
https://www.bpb.de/kurz-knapp/zahlen-und-fakten/soziale-situation-in-deutschland/61656/bildungsstand-der-bevoelkerung/#:~:text=92%2C1%20Prozent%20verf%C3%BCgten%20%C3%BCber
http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0130
http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0130
http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0130
http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0135
http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0135
http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0135
http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0140
http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0140
https://doi.org/10.1111/1467-8276.00100
https://doi.org/10.22004/AG.ECON.125701
https://doi.org/10.3390/foods11010129
https://doi.org/10.1016/j.meatsci.2016.12.001
https://doi.org/10.1016/j.meatsci.2016.12.001
https://doi.org/10.1016/j.meatsci.2016.04.026
https://doi.org/10.1016/j.meatsci.2016.04.026
https://doi.org/10.1016/j.meatsci.2017.07.013
https://doi.org/10.1016/j.meatsci.2017.07.013
https://ustr.gov/about-us/policy-offices/press-office/press-releases/2019/august/united-states-and-european-union
https://ustr.gov/about-us/policy-offices/press-office/press-releases/2019/august/united-states-and-european-union
https://ustr.gov/about-us/policy-offices/press-office/press-releases/2019/august/united-states-and-european-union
https://data.oecd.org/agroutput/meat-consumption.htm
http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0185
http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0185
https://doi.org/10.1016/j.meatsci.2020.108239
https://doi.org/10.1016/j.meatsci.2020.108239
http://refhub.elsevier.com/S0309-1740(24)00188-8/optJpf8cZuvNN
http://refhub.elsevier.com/S0309-1740(24)00188-8/optJpf8cZuvNN
http://refhub.elsevier.com/S0309-1740(24)00188-8/optJpf8cZuvNN
https://www.qualtrics.com/research-services/online-sample/
https://www.qualtrics.com/research-services/online-sample/
https://doi.org/10.1016/j.foodqual.2011.08.008
https://doi.org/10.1016/j.foodqual.2011.08.008
https://doi.org/10.1016/j.meatsci.2022.108879
https://www.theguardian.com/business/2023/oct/03/us-wants-uk-to-open-up-its-agriculture-markets-as-part-of-new-trade-deal
https://www.theguardian.com/business/2023/oct/03/us-wants-uk-to-open-up-its-agriculture-markets-as-part-of-new-trade-deal
https://www.stata.com/manuals/roprobit.pdf
https://www.stata.com/manuals/roprobit.pdf
http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0220
http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0220
http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0225
http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0225
https://datatopics.worldbank.org/world-development-indicators/the-world-by-income-and-region.html
https://datatopics.worldbank.org/world-development-indicators/the-world-by-income-and-region.html
https://datatopics.worldbank.org/world-development-indicators/the-world-by-income-and-region.html
http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0235
http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0235
https://www.jstor.org/stable/40988077
http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0245
http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0245
http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0245
http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0245
https://www.usmef.org/export-data/free-trade-agreement/us-eu-trade
https://www.usmef.org/export-data/free-trade-agreement/us-eu-trade
http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0255
http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0255
http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0255
https://data.ers.usda.gov/reports.aspx?ID=17845
https://data.ers.usda.gov/reports.aspx?ID=17845
http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0265
http://refhub.elsevier.com/S0309-1740(24)00188-8/rf0265
https://fas.usda.gov/data/opportunities-us-agricultural-exports-united-kingdom
https://fas.usda.gov/data/opportunities-us-agricultural-exports-united-kingdom
https://apps.fas.usda.gov/newgainapi/api/Report/DownloadReportByFileName?fileName=Exporter%20Guide_Berlin_Germany_GM2022-0038.pdf
https://apps.fas.usda.gov/newgainapi/api/Report/DownloadReportByFileName?fileName=Exporter%20Guide_Berlin_Germany_GM2022-0038.pdf
https://apps.fas.usda.gov/newgainapi/api/Report/DownloadReportByFileName?fileName=Exporter%20Guide_Berlin_Germany_GM2022-0038.pdf
https://www.fas.usda.gov/data/commodities/beef-beef-products
https://aspredicted.org/
https://doi.org/10.1016/j.foodqual.2010.05.004
https://doi.org/10.1016/j.foodqual.2010.05.004
https://doi.org/10.1016/S2095-3119(20)63582-1

	Consumers’ beef purchasing behavior across countries
	1 Introduction
	2 Materials and methods
	2.1 Design of the study
	2.2 Conceptual framework and ordered probit model

	3 Results
	3.1 Beef purchase patterns
	3.2 Sample socio-demographics
	3.3 Beef product and production process attributes and point-of-sale
	3.4 Factors affecting beef purchases in Japan, the UK, Germany, and Mexico

	4 Discussion
	5 Conclusion
	Author statement
	CRediT authorship contribution statement
	Declaration of competing interest
	Data availability
	Acknowledgements
	References


