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The old man and the meat:
on gender differences in meat consumption across
stages of human life

Abstract

It is not a radical new insight that men eat more meat than women do. However, one piece of
the puzzle was previously missing: the development of a gender bias in total and red meat
consumption across stages of human life. To identify the gender bias across stages of human
life, we apply a multiple-group regression across seven age classes. Data for the empirical
analysis stem from the US National Health and Nutrition Examination Survey. Regression
results reveal that gender differences in meat consumption cannot be observed for infants (age
class 1, ages 0—4). This implies that as long as one’s gender identity is not developed, the gender
bias in meat consumption is non-existent. The gender bias becomes only slightly visible during
childhood (age class 2, ages 5—11). Afterwards, differences between genders in total and red
meat consumption rise until early adulthood (age class 4, ages 21—35) and remain relatively
constant after this (age class 5, ages 36—50; age class 6, ages 51—-65). During the stage of late

adulthood (age class 7, ages 66—80), however, the gender bias decreases.
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1. Introduction

Meat consumption provides multiple societal challenges. Fundamentally altering the ratio
between plant-based and animal-based food in our diets may be the only lever to bring
agricultural production to some level of sustainability with respect to greenhouse gas emissions
(Garnett, 2011). Reducing meat consumption would have multiple benefits for public health
(Popkin, 2009) and would solve some of the problems that ethicists raise when they question
the practice of killing animals for human consumption (Singer, 1975; Regan, 1983).

It is crucial, therefore, to understand the underlying reasons for meat demand. The most stable
pattern in this respect is likely the difference between genders: men eat considerably more
meat than women do (Gossard and York, 2003) and much more red and processed meat, which
has an even greater environmental footprint (Clonan et al., 2016). Understanding the
underlying reasons for gender differences in meat consumption, therefore, is a good starting
point for determining the underlying reasons for meat demand.

This paper uses age as a potentially important intermediate variable. While age itself usually is
not an important predictor of the amount of meat consumed, we are interested in whether the
gender bias regarding meat consumption remains stable during the different phases of life.
While we display the state of knowledge about the gender gap in meat consumption in Section
2, we develop our hypotheses on the influence of age on the gender gap in Section 3. The data
and method for testing these hypotheses are presented in Section 4. The results are discussed

in Section 5, and Section 6 concludes the paper.

2. Meat consumption and masculinity

The notion that food items can signal masculinity or femininity enjoys great acceptance among
sociologists. Linden flower tea (Vartanian, 2015), Caprese salad (Cavazza et al., 2015), or Sushi
(McPhail et al.,, 2012), for example, have been described as feminine food. Conversely,
masculine food items may include Chunky Fudge Cake ice cream (Vartanian, 2015), beer
(Kirkby, 2003), meat in general (Gottlieb and Rossi, 1961; Yentsch, 2008; Rothgerber, 2013),
and red meat in particular (Grabo, 1988; Kubberad et al., 2002; Herman and Polivy, 20009;
Sumpter, 2015) receive the most frequent mentions by far as typical food options for men.
These societal connotations are more or less in accordance with reality. The fact that men eat
more meat than women do is consistent for a large number of countries, and even the relation
between male and female consumption amounts is similar, whereas, for example, the impact
of education on meat consumption differs considerably, between countries (Prittila et al.,
2007).

While it is easy and common to exploit such gender-specific differences in advertising
campaigns (Parkin, 2006; Knoll et al., 2011; Castonguay and Bakir, 2019), it is much less easy
to find the underlying reasons for them. Do biological differences between men and women,

such as testosterone levels (Pohlmann, 2014), have an impact on food preferences? Or should
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we lean toward Buerkle’s (2009) suggestion that beef consumption among men is just a socially
constructed way to fortify masculinity?

Some authors have shed light on this question by using personal values as a mediating variable.
Mertens et al. (2020), for example, find that men who support Machiavellianism and believe
in the importance of power eat more meat than others. Similarly, Hayley et al. (2015) identify
the belief in power and the values of security and conformity as mediating variables between
men and meat consumption. For women, universalism is the value that predicts little meat
consumption. This information may make it understandable that exposure to the meat-animal
condition in an experiment by Dowsett et al. (2018) contributed to less meat consumption for
women and more for men.

A variable that may have been neglected to understand the gender difference in meat
consumption is age. How gender roles evolve and what impact this may have on meat

consumption will be explored subsequently.

3. Age as a mediating variable in the gender bias
If the possibility exists that the difference in meat preference between genders is biologically
determined or co-determined, it is important to briefly recall the evolution of gender
differences over the course of life. As is well known, we only have our primary sexual
characteristics once we are born. The first secondary sexual characteristics, such as the second-
to-fourth finger length ratio, develop around at the age of 4 (Hisasue et al., 2012), which is also
when the individual’s sense of being male or female develops (Bradley and Zucker, 1997). In
the following years, most other secondary sex characteristics are formed, most prominently
briefly before and during puberty (McIntyre and Edwards, 2009). If biology forms the
differences in meat consumption between genders, these differences would emerge during
childhood and adolescence and remain relatively constant after this.
The pattern of gender differences in meat consumption would probably look different if it was
only culturally induced. Although parents may react to food avoidance by their children with
slight changes (Goodell et al., 2017), they strongly determine their children’s diet during
childhood (Sendergaard and Edelenbos, 2007; Abiba et al., 2012). These early influences are
shaped to geographical patterns (Zellner et al., 1999) and must be considered as cultural
induction. However, parents are always the main actors to transmit cultural norms to the next
generation. Pink and blue colors in the clothing of US girls and boys from the fourth month
onwards (Del Giudice, 2017) serve as a case in point for a cultural norm that parents play a key
role in maintaining. If the gender differences in meat consumption were due to the fact that
parents, in one way or another, encourage their sons or discourage their daughters to eat meat,
gender differences would form quickly and probably remain stable over the course of life.
This makes it conceptually promising to take a closer look at the evolvement of gender
differences over different age classes. For the definition of age classes, we refer to Armstrong’s
3



(2019) 12 stages of human life. Armstrong’s 12 stages of human life, however, include the stages
pre-birth (Stage 1), birth (Stage 2), and death (Stage 12), which are obviously not relevant for
our analysis. Accordingly, Table 1 shows Stages 3—11 of human life and the corresponding age

classes 1—7 used for the empirical analysis.

Table 1: Stages of human life and corresponding age classes

Stages of Description Age class Description
human life

3 Infancy (Ages 0—3) 1 Infancy (Ages 0—4)

4 Early Childhood (Ages 4—6) 2 Childhood (Ages 5—11)

5 Middle Childhood (Ages 7—-8) 2 Childhood (Ages 5—11)

6 Late Childhood (Ages 9—11) 2 Childhood (Ages 5—11)

7 Adolescence (Ages 12—20) 3 Adolescence (Ages 12—20)

8 Early Adulthood (Ages 21-35) 4 Early Adulthood (Ages 21-35)

9 Midlife (Ages 36—50) 5 Midlife (Ages 36—50)

10 Mature Adulthood (Ages 51-80) 6 and 7 Mature Adulthood (Ages 51-65) and Late
Adulthood (Ages 66—80)

11 Late Adulthood (Age 80+) 7 Top-coded at age 80

We slightly modify Armstrong’s 12 stages of human life to achieve equally balanced age classes
regarding the number of observations. According to Bradley and Zucker (1997), individuals
develop a sense of being male or female at age 4. Age class 1, therefore, refers to Infancy (0—4
years). Stages 4 to 6 (early, middle, and late childhood) are combined into age class 2,
Childhood (ages 5—11). Stage 7 corresponds to age class 3, Adolescence (ages 12—20). Stage 8
corresponds to age class 4, Early Adulthood (ages 21—35). Stage 9 corresponds to age class 5,
Midlife (ages 36—50). Stage 10 is spilt into age class 6, Mature Adulthood (ages 51—65 years),
and age class 7, Late Adulthood (ages 65—80 years). Individuals 80 and over are top-coded in

data used at 80 years of age.

4. Data and method

4.1.Data

For our empirical analysis, we use data from the National Health and Nutrition Examination
Survey (NHANES) of the National Center for Health Statistics (NCHS) of the United States
(NCHS, 2020). The main aim of the NHANES is to collect the health and nutrition status of
adults and children living in the United States. For this purpose, each year approximately
7,000 participants are randomly selected. The NHANES comprises the following two parts:
first, an interview containing questions on socio-demographic characteristics, individual
nutrition behavior, and health; second, a physical examination consisting of medical, dental,
and physiological measurements as well as laboratory tests administered by medical
personnel. The sample is selected to represent the US population with respect to all ages
(NCHS, 2017).



For our purpose, we use the total nutrient intake file generated through the dietary interview.
The total nutrient intake data cover types and amounts of food and beverages consumed
(measured in grams) during a 24-hour period prior to the interview (NCHS, 2017). Individual
nutrition data are collected over two separate days. Food and beverages consumed are
classified according to an official food coding scheme (US Department of Agriculture, 2004).
Additionally, total nutrient intake data contain information on time of eating, where the food

was obtained, and whether the food was eaten at home or not. Respondents’ socio-

demographic data were matched with the total nutrient intake data.

Table 2: Description and summary statistics of the data

Variables Description Mean/ SD Min. Max.
Freq. %

Dependent variables
(1) Share of total meat Share of total meat consumption = (total 16.6 14.1 0.0 100.0
consumption (%) meat consumption in grams / total food

consumption in grams excl. beverages) x

100
(2) Share of red meat Share of red meat consumption = (red 7.0 10.3 0.0 100.0
consumption (%) meat consumption in grams / total food

consumption in grams excl. beverages) x

100
Total meat 337.6 313.,3 0.0 4,122.0
consumption (grams)
Red meat consumption 142.1 214.6 0.0 3,303.9
(grams)
Total food consumption 2,168.4 1,041.6 0.0 14,422.9
excl. beverages (grams)
Independent
variables
Gender (binary) 1 =male; 0 = female 0.5 0.5 0.0 1.0
Age (continuous) From o to max. 80 years 32.4 24.6 0.0 80.0
Education household 1 = less than gth grade 10.3
reference person 2 = 9g—11th grade (incl. 12t grade with no 15.3
(ordinal) diploma)

3 = High school graduate/GED or 22.8

equivalent

4 = Some college or AA degree 20.0

5 = College graduate or above 22.6
Household income 1 =under US$ 20,000 22.7
(ordinal)

2 = US$ 20,000 to US$ 44,999 30.7

3 = US$ 45,000 to US$ 64,999 13.6

4 = US$ 65,000 33.0
Household size (count)  From 1 person to max. 7 persons 3.8 1.7 1.0 7.0
Married household 1= married; 0 = otherwise 0.6 0.5 0.0 1.0
reference person
(binary)
Share home Share home consumption = (food 71.9 26.6 0.0 100.0

consumption (%)

consumption at home in grams incl.
beverages / total food consumption at

5



home and outside in grams incl.
beverages) x 100

Ethnicity (nominal) 1 = Mexican American (base outcome) 18.6
2 = Other Hispanic 10.9
3 = Non-Hispanic White 37.8
4 = Non-Hispanic Black 22.1
5 = Other Race (incl. Multiracial) 10.6
Age class 1= 0to 4 years 13.6
2 = 5to 11 years 14.2
3 =12 t0 20 years 14.6
4 = 21to 35 years 14.9
5 =36 to 50 years 15.1
6 = 51t0 65 years 14.8
7 = 65 years 12.8

Table 2 presents the description and summary statistics of our data. For the empirical analysis,
we compute following three new variables: first, the share of total meat consumption in
relation to total food consumption (excl. beverages); second, the share of red meat
consumption in relation to total food consumption (excl. beverages); and third, the share of at-
home consumption (incl. beverages) in relation to food and beverages consumed outside the
home and at home. To calculate the share of total meat consumption, we include all meat types
of the official food coding scheme (food coding scheme chapter 2 “Meat, Poultry, Fish, and
Mixtures”). Meat types considered “red meat” can be found in Table A1 in the Appendix.
Regarding socio-demographic characteristics, some of the variables are directly related to the
respondent (age and sex), whereas others (education, income, and marital status) relate to the
household reference person or the household, respectively. Especially for respondents under
20 years of age, education, income, and marital status are not available. Therefore, we consider
variables referring to the household reference person.

For the empirical analysis, we use data from five survey waves, covering the years 2007 to 2016.
After data cleaning (dropping missing values), in total, our dataset consists of 41,262
observations. Even though the data have a time dimension through combining five survey
waves, we do not observe the same respondents over time. Consequently, the data used cannot

be characterized as panel data.

4.2. Method: Multiple-group regression

4.2.1. Model specification

To estimate the effect of gender (and other explanatory variables) on the share of meat
consumption across seven age classes, we apply a multiple-group regression analysis. The

specification of the model to be estimated is as follows:

Yy =B+ B,GEN; + B,EDU;; + ﬁgHHIit + ﬁ4HHSit + ﬁEMARl-t +BSHC; + Ap+ Ap + &



where i denotes the respondent at time (wave) t. Y;; represents the share of meat consumption
in relation to total food consumed (in %). The equation is separately estimated for (1) share of
total meat consumption (in %) and (2) share of red meat consumption (in %). As a robustness
check, we estimate the equation separately for the amount of total meat consumed (in grams)
and the amount of red meat consumed (in grams). Results with amounts of meat consumed in
grams as the dependent variable can be found in Table A2 in the Appendix.

GEN is a binary variable that takes the value of one if a respondent is male and zero if a
respondent is female. EDU is an ordinal-scaled variable depicting the educational level of the
household reference person. The ordinal-scaled variable household income is represented by
HHI. HHS depicts the count variable household size. MAR is a binary variable taking the value
of one if the household reference person is married and zero otherwise. SHC represents the
share of home food consumption (incl. beverages) in relation to food consumption (incl.
beverages) at home and outside the home. In addition to socio-demographic characteristics,
we include time (wave) fixed effects (FE) A; and ethnicity fixed effects A, in the regression
analysis. In general, including fixed effects allows for controlling for unobserved time-invariant
factors. In this context, especially a respondent’s ethnic or cultural background is assumed to

influence nutritional behavior (Kleiser et al., 2009; Pour et al., 2014).

4.2.2. Choice of estimation technique

The two dependent variables are fractional response variables, which need to be bounded
between zero and one (0 < Y < 1). Therefore, estimating the model outlined in the previous
chapter by means of ordinary least squares (OLS) regression is not feasible because this
method does not guarantee that predicted values lie within the boundaries of 0 and 1. Figure 1
indicates that data are strongly skewed to the right and zero values are frequent; thus, OLS
regression is clearly not appropriate. Against this background, Papke and Wooldridge (1996)
suggest estimating a generalized linear model (glm). In Stata, this can be done by using the glm
command. The glm command allows a flexible specification of the distributional family of the
dependent variable (e.g., Poisson or negative binomial) and the transformation function (e.g.,
identity or log). To estimate the effect of explanatory variables on the share of meat
consumption across seven age classes, however, seven separate equations must be estimated.
To simplify this technical procedure, we use the generalized structural equation modeling
(gsem) command implemented in Stata 16 (StataCorp., 2019) to fit the proposed model. In
contrast to the glm command, the gsem command provides a group option, allowing seven

equations being estimated in one step. Note that parameters and standard errors do not differ

tIn general, the gsem command is more flexible than the glm command. As one of the major advantages,
gsem allows fitted intercepts and parameters to be constrained or to be equal across groups by specifying
the ginvariant() option.
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between the two proposed approaches as long as group-specific intercepts and parameters are

not constrained.
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Figure 1: Density distribution of the dependent variables (1) share of total meat consumption (in %)

and (2) share of red meat consumption (in %)

To choose the correct distributional family, we conduct the following four tests suggested by

Rodriguez (2020):

First, we test the basic assumption of a Poisson distribution where the mean and
variance are the same. For the two dependent variables, we detect over-dispersion. In
the case of (1) share of total meat consumption (in %), the variance (198.3) is 12 times
larger than the mean (16.6), and in the case of (2) share of red meat consumption (in
%), the variance (118.3) is 14 times larger than the mean (8.7).

Second, we estimate a simple Poisson regression and test the goodness of fit (Note: age
class is included in the equation as an ordinal-scaled variable). The null hypothesis that
Poisson is the correctly specified model must be rejected because, for both dependent
variables, we obtain a significant p-value (0.000) from Pearson’s chi-square test.
Third, we estimate a simple negative binomial regression. The corresponding
likelihood ratio provides a test of the over-dispersion parameter alpha. For both
dependent variables, alpha is statistically significantly different from zero.

Fourth, we compare fit indices the Akaike information criterion (AIC), Bayesian
information criterion (BIC), and the log-likelihood (LL) for the following two models:
Poisson with robust standard errors and Negative binomial with robust standard
errors. Overall, the model specification Negative binomial with robust standard errors

is superior (comparative fit indices AIC, BIC, and LL are presented in Table 3).

Consequently, we choose Negative binomial as the distributional family, which allows for over-

dispersion. By specifying Negative binomial, the log-link function is commonly used as a

transformation function. Parameters are estimated by maximum likelihood with robust

standard errors.



Table 3: Comparative fit indices AIC, BIC, and LL for the two model variants

Estimation technique and model variant AIC BIC LL
Poisson and (1) Share of total meat (in %) 566,054 566,960 -282,922
Poisson and (2) Share of red meat (in %) 548,131 549,037 -273,961
Negative binomial and (1) Share of total meat (in %) 307,539 308,504 -153,657
Negative binomial and (2) Share of red meat (in %) 227,128 228,095 -113,452

5. Results and discussion

Table 4 presents the results of the multiple-group regression for the two dependent variables
(1) Share of total meat and (2) Share of red meat. For the interpretation of model estimates, we
report the average marginal effect (AME) of an explanatory variable. The AME indicates the
percentage point change in the fractional response variable when the explanatory variable

considered is increased by one unit (other explanatory variables are assumed to be held

constant).

Table 4: Results of the multiple-group regression for the two dependent variables

(1) Share of total meat consumption (in %) and (2) Share of red meat consumption (in %)

Independent (1) Share of total meat (in %) (2) Share of red meat (in %)
Variables B Robust Std. AME B Robust Std. AME
Error Error
Gender
Age class 1 -0.005 (0.030) -0.0 -0.075 (0.056) -0.2
Age class 2 0.056%** (0.021) 0.7 0.058 (0.036) 0.3
Age class 3 0.086%** (0.021) 1.5 0.221%%% (0.036) 1.7
Age class 4 0.153%** (0.020) 3.2 0.291%%* (0.034) 2.8
Ageclass 5 0.168%** (0.018) 3.4 0.282%** (0.033) 2.5
Age class 6 0.179%** (0.018) 3.5 0.335%** (0.034) 2.8
Age class 7 0.158%** (0.021) 2.7 0.239%%* (0.038) 1.7
Education of household reference person
Age class 1 -0.048%** (0.016) -0.3 -0.042 (0.029) -0.1
Age class 2 -0.025%* (0.011) -0.3 -0.024 (0.019) -0.1
Age class 3 -0.040%** (0.010) -0.7 -0.075%** (0.017) -0.6
Age class 4 -0.043%** (0.010) -0.9 -0.090*** (0.017) -0.9
Ageclass 5 -0.046%*** (0.009) -1.0 -0.079*** (0.016) -0.7
Age class 6 -0.052%%* (0.008) -1.0 -0.071%%* (0.013) -0.6
Age class 7 -0.046%*** (0.009) -0.8 -0.074%** (0.016) -0.6
Household income
Age class 1 -0.038%** (0.017) -0.3 -0.125%%* (0.032) -0.3
Age class 2 -0.032%** (0.011) -0.4 -0.078%** (0.019) -0.4
Age class 3 -0.020% (0.011) -0.4 -0.047%* (0.019) -0.4
Age class 4 -0.023%* (0.010) -0.5 -0.055%%* (0.017) -0.5
Age class 5 -0.016* (0.009) -0.3 -0.047%*¥ (0.017) -0.4
Age class 6 -0.027%** (0.009) -0.5 -0.057%*%* (0.017) -0.5
Age class 7 -0.022%* (0.010) -0.4 -0.051%% (0.020) -0.4
Household size
Age class 1 0.027%* (0.012) 0.2 0.083%** (0.022) 0.2
Age class 2 -0.008 (0.008) -0.1 0.010 (0.014) 0.1
Age class 3 -0.042%** (0.008) -0.7 -0.051%%* (0.014) -0.4



Age class 4 0.020%** (0.007) 0.4 0.024** (0.012) 0.2

Age class 5 0.003 (0.006) 0.1 0.026%* (0.011) 0.2
Age class 6 0.001 (0.006) 0.0 0.019* (0.011) 0.2
Age class 7 0.011 (0.009) 0.2 0.001 (0.017) 0.0
Married household reference person

Age class 1 -0.050 (0.036) -0.3 0.057 (0.056) 0.1
Age class 2 -0.004 (0.024) -0.1 0.026 (0.043) 0.1
Age class 3 -0.057%* (0.025) -1.0 -0.046 (0.042) -0.4
Age class 4 -0.056*** (0.021) -1.2 -0.086%** (0.037) -0.8
Age class 5 -0.042% (0.021) -0.9 -0.047 (0.038) -0.4
Age class 6 -0.013 (0.020) -0.3 0.014 (0.037) 0.1
Age class 7 0.036 (0.023) 0.6 0.107%** (0.042) 0.8
Share of home consumption

Age class 1 -0.006*** (0.001) -0.4 -0.009*** (0.001) -0.2
Age class 2 -0.001%* (0.001) -0.1 -0.001 (0.001) -0.0
Age class 3 -0.002%** (0.000) -0.4 -0.004%** (0.001) -0.3
Age class 4 -0.002%** (0.000) -0.5 -0.003%*** (0.001) -0.3
Age class 5 -0.002%** (0.000) -0.3 -0.003%*** (0.001) -0.3
Age class 6 -0.002%** (0.000) -0.3 -0.001 (0.001) -0.1
Age class 7 -0.003*** (0.001) -0.6 -0.005%** (0.001) -0.3
Time FE Yes Yes

Ethnicity FE Yes Yes

No. of observations

Age class 1 5,652 5,652

Age class 2 5,901 5,901

Age class 3 5,960 5,960

Age class 4 6,040 6,040

Age class 5 6,243 6,243

Age class 6 6,115 6,115

Age class 7 5,356 5,356

*p<o0.1; **p<o0.05; **p<o0.01.

5.1. The gender bias in meat consumption across stages of human life

In general, the results confirm our expectation that differences in total and red meat
consumption between genders increase until early adulthood (age class 4) and remain
relatively constant after this. In late adulthood, however, the gender bias decreases.
Interestingly, the gender difference in meat consumption cannot be observed for infants (age
class 1, ages 0—4). For both models, the negative effect of gender is statistically not significant.
This implies that as long as the gender identity has not developed, the gender bias in meat
consumption is non-existent. The gender bias becomes only slightly visible during childhood
(age class 2, ages 5—11), where boys exhibit a 0.7 percentage point higher share of total meat
consumption. Regarding red meat, the gender bias is statistically not significant. For men, red
meat, therefore, seems to gain attractiveness during puberty, when differences in masculinity,
femininity, and sex role intensify (Galambos et al., 1990). While male adolescents show a 1.5
percentage point higher share of total meat consumption, the share of red meat consumption
is higher by another 0.2 percentage points. In early adulthood (age class 4, ages 21—-35), men

attempt to live up to idealized notions of what it is to be a man by demonstrating initiative and
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assertiveness (Diamond, 2004). Accordingly, especially for the share of total meat
consumption, we observe a steep increase in the gender bias from adolescence to early
adulthood. Men in early adulthood have a 3.2 percentage point higher share of total meat
consumption than women. Levant (1992) characterizes the subsequent stage, midlife (age class
5, ages 36—50), as “the crisis of masculinity.” On the one hand, men are mandated to become
good providers for their families and to be strong and silent. On the other hand, society expects
them to take on roles that violate the traditional male code. New skills, such as nurturing
children, revealing weakness, and expressing their most intimate feelings, are required. As a
result, many men seem to experience a loss of self-esteem and an unnerving sense of
uncertainty about what it means to be a man. Consequently, the gender bias regarding the
share of total meat consumption only slightly increases, whereas the gender bias regarding the
share of red meat consumption slightly decreases. Despite undergoing a partly positive
reconstruction of masculinity toward a “loving, enlightened and egalitarian” man in the
following stage of mature adulthood (age class 6, ages 51—65), traditional attitudes and
behaviors that bolster male power are still maintained (Terry and Brown, 2009). The gender
bias, therefore, remains at approximately the same level. Men in mature adulthood exhibit a
3.5 percentage point higher share of total meat consumption than women and a 2.8 percentage
point higher share of red meat consumption. Regarding the stage of late adulthood (age class
7, ages 66—80), Spector-Mersel (2006, p. 73) states that “Capitalistic societies do not provide
clear final phases for their exalted masculinity stories.” Elderly people crossing the barrier of
age 65 are perceived as ungendered and uniform by Western societies. Images of older men
especially indicate an inverse correlation between masculinity and aging. Consequently, the

gender bias in total and red meat consumption significantly decreases.

5.2. Further controls

For the shares of both total meat consumption and red meat consumption, the effect of
education of the household reference person is consistently negative across age classes and, in
most cases, statistically significant. This implies that the shares of total and red meat
consumption decrease with increasing education of the household reference person. For the
share of total meat consumption, we observe an increasing effect of education until age class 4
(Early Adulthood) and it remains relatively constant afterwards. For instance, for age class 1
(Infancy), a unit increase in education decreases the share of total meat consumed by 0.3
percentage points, whereas in age class 5 (Midlife), a unit increase in education decreases the
share of total meat consumed by 1.0 percentage point. For the share of red meat, we identify
an increasing effect of education until age class 4 (Early Adulthood) and it decreases constantly
afterwards. Findings of other studies on the effect of education on meat consumption point in
a similar direction. For instance, Daniel et al. (2010) report lower meat intake, particularly red

and processed meats, with increasing education. The findings of Zeng et al. (2019) indicate that
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individuals with higher education consume smaller amounts of unprocessed red meat
compared to those with lower education.

The effect of household income on the share of total and red meat consumed is consistently
negative and statistically significant across all age classes. This implies that the shares of total
and red meat consumption decrease with available household income. The age-class-specific
(average marginal) effects of household income range between -0.3 and -0.5. Regarding the
effect of household income on meat consumption, Guenther et al. (2005) provide mixed
evidence. While individuals in higher income households consume relatively more chicken,
individuals in low-income households consume more processed pork products. Gossard and
York (2003) find that beef consumption rises with income, whereas income does not affect
total meat consumption.

Regarding tendency, larger households consume more meat. Especially for the share of red
meat consumption, we mostly observe statistically significant positive effects of household size
across age classes. Except for age class 3 (Adolescence), however, for both the shares of total
and red meat consumed, the effect of household size is statistically significantly negative.
Guenther et al.’s (2005) findings only indicate a higher probability of beef consumption for
larger households (four persons or more) compared to households with two to three persons
and one-person households. However, for the other meat types considered, findings suggest
non-significant relationships between household size and the probability of meat
consumption.

Although men in Western societies usually control family decisions, including the inclusion of
meat in meals, meat is often a contested food between marital partners. Food negotiations
between partners often conflict about whether, what types, when, and how much meat is
consumed (Sobal, 2005). In this context, Eng et al. (2004) demonstrate that divorced and
widowed men exhibit lower vegetable intake. Therefore, in households where the reference
person is married, the shares of total and red meat consumed should be lower. Findings
predominantly suggest a negative relationship between marital status of the reference person
and the shares of total and red meat consumed across age classes. However, only four class-
specific estimators are statistically different from zero at the 10% level. Interestingly, for age
class 7 (Late Adulthood), we observe a statistically significant positive effect of marital status
of the household reference person on the share of red meat consumed. Persons living in a
household where the reference person is married show a 0.8 percentage point higher share of
red meat consumption.

Tonsor et al. (2010) provide empirical evidence on the relationship between food consumed
away from home (eating out) and meat consumption. Their results reveal that increasing
consumption of food away from home enhances pork and poultry consumption while reducing
beef consumption. Across all age classes, our findings consistently indicate a negative and

mostly statistically significant effect of home consumption on the shares of total and red meat
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consumed. In other words, the higher the share of food consumed at home, the lower the share
of meat consumed. For instance, in age class 7 (Late Adulthood), a 10 percentage point increase

in at-home consumption decreases the share of total meat consumed by 0.6 percentage points.

6. Conclusion

The gender bias in meat consumption has been intensively studied, and the result was
unsurprisingly always the same: Men eat more meat than women do. However, one piece of
the puzzle was missing—namely, the development of a gender bias in total and red meat
consumption across stages of human life. By applying a multiple-group regression, we were
able to identify a positive and increasing association between meat consumption and evolving
masculinity from infancy to late adulthood. In particular, findings reveal that as long as the
gender identity has not developed (ages 0—4), the gender bias in meat consumption is non-
existent. The gender bias becomes only slightly visible during childhood (ages 5—11). During
the masculinity intensifying stages of human life—namely, adolescence (ages 12—20) and early
adulthood (ages 21—35)—the gender bias in meat consumption strongly increases. In the
subsequent midlife (ages 36—50) and mature adulthood (ages 51—65) stages of human life, the
difference between genders reaches its peak. Crossing the barrier of age 65, there may be an
inverse correlation between masculinity and aging. This development might explain why the
gender bias decreases during the last stage of human life (ages 65—80).

Meat production and consumption are associated with environmental degradation and
growing ethical concerns. Contemporarily, the relationship between (hegemonic) masculinity
and meat consumption is challenged by alternative images of masculinity. In this context,
vegan and vegetarian diets are gaining increasing popularity among males even though these
diets are considered feminine by Western societies. Our findings indicate that the gender bias
in meat consumption is non-existent, stagnates, or even decreases as long as the gender
identity is not developed. This analysis is certainly not proof of the primacy of biology in
explaining gender differences in meat consumption. Rather, it indicates that biological
differences between genders may play a crucial role. This is not making attempts easier to lead
men toward nutritional alternatives to meat. Possible pathways will be a rewarding field of

future research.
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Appendix

Table A1: Meat types considered as red meat

Food code Description

210 Beef, not further specified (nfs)

211 Beef steak

213 Beef oxtails, neckbones, short ribs, head

214 Beef roasts, stew meat, corned beef, beef brisket, sandwich steaks
215 Ground beef, beef patties, beef meatballs

216 Other beef items (beef bacon, dried beef, pastrami)

217 Beef baby food

220 Pork, nfs; ground, dehydrated

221 Pork chops

222 Pork steaks, cutlets

223 Ham

224 Pork roasts

225 Canadian bacon

226 Bacon, salt pork

227 Other pork items (spareribs, cracklings, skin, miscellaneous parts)
228 Pork baby food

230 Lamb, nfs

231 Lamb and goat

232 Veal

233 Game

234 Lamb or veal baby food

2711 Beef in gravy or sauce (tomato-based sauce; gravy; cream, white, or Soup-based

sauce; soy-based sauce; other sauce; Puerto Rican)

2712 Pork with gravy or sauce

2713 Lamb and veal with gravy or sauce

2721 Beef with starch item (potatoes, noodles, rice, bread, Puerto Rican)
2722 Pork with starch item

2723 Lamb, veal, game with starch item

2731 Beef with starch and vegetable (potatoes, noodles, rice, bread, Puerto Rican)
2732 Pork with starch and vegetable

2733 Lamb, veal, game with starch and vegetable

2741 Beef with vegetable, no potatoes

2742 Pork with vegetable, no potatoes

2743 Lamb, veal, game with vegetable, no potatoes

2751 Beef sandwiches

2752 Pork sandwiches

2753 Poultry sandwiches

2761 Beef mixtures baby food

2762 Pork mixtures baby food

2763 Lamb, veal mixtures baby food

2811 Beef frozen or shelf-stable meals
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2812 Pork or ham frozen or shelf-stable meals

2813 Veal frozen or shelf-stable meals
2831 Beef soups

2832 Pork soups

2833 Lamb soups

Table A2: Results of the multiple-group regression for the two dependent variables

(1) Total meat consumption (in grams) and (2) Red meat consumption (in grams)

Independent (1) Total meat (in grams) (2) Red meat (in grams)
variables B Robust Std. AME B Robust Std. AME
Error Error
Gender
Age class 1 0.051% (0.031) 6.6 -0.008 (0.056) -0.3
Age class 2 0.104%** (0.021) 26.7 0.120%** (0.036) 12.8
Age class 3 0.352%%* (0.023) 123.1 0.490%** (0.036) 75.8
Age class 4 0.361%** (0.021) 151.1 0.506%%* (0.034) 96.0
Age class 5 0.373%** (0.020) 160.0 0.487%%* (0.033) 90.1
Age class 6 0.360%** (0.021) 148.5 0.524%%* (0.035) 88.7
Age class 7 0.272%** (0.024) 94.3 0.334%** (0.040) 45.6
Education of household reference person
Age class 1 -0.022 (0.017) -2.9 -0.011 (0.029) -0.5
Age class 2 -0.003 (0.011) -0.6 0.002 (0.019) 0.2
Age class 3 -0.005 (0.011) -1.9 -0.037%* (0.018) -5.7
Age class 4 -0.009 (0.010) -3.7 -0.064%** (0.017) -12.1
Age class 5 -0.007 (0.010) -3.2 -0.031% (0.016) -5.9
Age class 6 -0.006 (0.009) -2.6 -0.035%* (0.013) -6.0
Age class 7 -0.020%* (0.010) -7.1 -0.016 (0.018) -2.3
Household income
Age class 1 -0.034** (0.017) -4.4 -0.138%** (0.031) -5.4
Age class 2 -0.029%* (0.011) -7.4 -0.070*** (0.020) -7.4
Age class 3 -0.013 (0.012) -4.5 -0.033* (0.019) -5.0
Age class 4 -0.014 (0.010) -5.8 -0.056%** (0.016) -10.6
Ageclass 5 -0.002 (0.010) -0.9 -0.036%* (0.017) -6.7
Age class 6 -0.017% (0.010) -7.1 -0.003 (0.017) -0.5
Age class 7 -0.006 (0.012) -2.2 -0.012 (0.022) -1.7
Household size
Age class 1 0.024% (0.013) 3.1 0.083%%* (0.022) 3.3
Age class 2 -0.008 (0.008) -2.1 0.013 (0.015) 1.4
Age class 3 -0.042%** (0.008) -14.7 -0.050%%% (0.014) -7.7
Age class 4 0.015%* (0.007) 6.2 0.023% (0.012) 4.3
Age class 5 -0.006 (0.007) -2.5 0.017 (0.011) 3.2
Age class 6 -0.006 (0.009) -2.4 0.013 (0.012) 2.2
Age class 7 -0.012 (0.010) -4.2 -0.018 (0.018) -2.7
Married household reference person
Age class 1 -0.027 (0.035) -3.6 0.090 (0.067) 3.5
Age class 2 0.042* (0.025) 10.9 0.018 (0.043) 2.0
Age class 3 -0.017 (0.028) -5.9 -0.021 (0.042) -3.2
Age class 4 0.017 (0.022) -7.0 -0.018 (0.038) -3.4
Age class 5 -0.017 (0.023) -7.2 -0.009 (0.038) -1.6
Age class 6 0.005 (0.023) 2.2 0.018 (0.039) 3.1
Age class 7 0.054** (0.026) 18.7 0.145%%* (0.044) 21.1
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Share of home consumption

Age class 1 -0.004%*** (0.001) -5.1 -0.007*** (0.001) -2.9
Age class 2 0.000 (0.001) -0.6 0.000 (0.001) -0.1
Age class 3 -0.002%** (0.000) -5.2 -0.004*** (0.001) -5.5
Age class 4 -0.002%** (0.000) -6.5 -0.003%** (0.001) -5.5
Age class 5 -0.001%** (0.000) -5.7 -0.002%** (0.001) -4.0
Age class 6 -0.001%%* (0.000) -4.8 -0.001 (0.001) -1.2
Age class 7 -0.003*** (0.001) -9.1 -0.003*** (0.001) -4.7
Time FE Yes Yes

Ethnicity FE Yes Yes

No. of observations

Age class 1 5,652 5,652

Age class 2 5,901 5,901

Age class 3 5,960 5,960

Age class 4 6,040 6,040

Age class 5 6,243 6,243

Age class 6 6,115 6,115

Age class 7 5,356 5,356
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