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Reducing dietary emissions is critical for climate mitigation. Replacing beef, with its dispropor-
tionately high carbon footprint, with alternative proteins can align diets with sustainability goals,
ensure nutritional adequacy, and yield health co-benefits. However, as food choices are intertwined
with identity, cultural traditions, and social norms, understanding how these factors influence beef
consumption is essential. Using survey data from six European countries, we investigate drivers
and perceptions of beef consumption and identify barriers and enablers to its reduction. Our
analysis confirms a clear relation between norms and consumption, and reveals a significant gap
between perceived social norms and actual beef consumption levels, indicating the potential for
consumption reductions through norm-based interventions. The findings highlight the need for
targeted food demand policies sensitive to cultural contexts to maximize their effectiveness in
promoting sustainable diets.
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Reducing dietary emissions is critical for climate mitigation. Replacing beef, with its
disproportionately high carbon footprint, with alternative proteins can align diets
with sustainability goals, ensure nutritional adequacy, and yield health co-benefits.
However, as food choices are intertwined with identity, cultural traditions, and
social norms, understanding how these factors influence beef consumption is
essential. Using survey data from six European countries, we investigate drivers
and perceptions of beef consumption and identify barriers and enablers to its
reduction. Our analysis confirms a clear relation between norms and consumption,
and reveals a significant gap between perceived social norms and actual beef
consumption levels, indicating the potential for consumption reductions through
norm-based interventions. The findings highlight the need for targeted food
demand policies sensitive to cultural contexts to maximize their effectiveness in
promoting sustainable diets.
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Abstract

Reducing dietary emissions is critical for climate mitigation. Replacing beef, with its disproportionately
high carbon footprint, with alternative proteins can align diets with sustainability goals, ensure nutritional
adequacy, and yield health co-benefits. However, as food choices are intertwined with identity, cultural
traditions, and social norms, understanding how these factors influence beef consumption is essential.
Using survey data from six European countries, we investigate drivers and perceptions of beef
consumption and identify barriers and enablers to its reduction. Our analysis confirms a clear relation
between norms and consumption, and reveals a significant gap between perceived social norms and actual
beef consumption levels, indicating the potential for consumption reductions through norm-based
interventions. The findings highlight the need for targeted food demand policies sensitive to cultural
contexts to maximize their effectiveness in promoting sustainable diets.

Keywords
Beef Consumption, Sustainable Diets, Social Norms and Food Consumption, Food Systems
Transformation

Highlights
e Survey data from 6 European countries reveal widespread beef consumption norm misperceptions
e Individuals overestimate others’ beef intake, especially for distant social groups
e Norm misperceptions increase with own beef consumption and affect resistance to change
e Results suggest targeted, culturally sensitive policies may improve policy effectiveness

1. Introduction

Food systems are a major driver of climate change, accounting for roughly one-third of global
anthropogenic emissions and representing the largest source of methane emissions (Crippa et al. 2021;
Godfray et al. 2018). These emissions alone could jeopardize efforts to limit global warming within the
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Paris Agreement target (Clark et al. 2020). Animal products, particularly beef, contribute the most:
producing one kilogram of beef generates about eight times the CO:-equivalent emissions of pork, ten
times that of chicken, and twenty times that of eggs (Poore and Nemecek 2018).

Given current consumption trends in developed countries, significant emission reductions can be achieved
by partially replacing meat, especially beef, with alternative protein sources, with positive side-effects on
human health and nutrition. As a reference, the Planetary Health Diet designed— for both human and
environmental health— by the EAT-Lancet Commission includes only minimal (optional) amounts of
animal proteins, summing up to roughly one serving of red meat per week, including beef, lamb, and pork
(Willett et al. 2019).

In low- and middle-income countries, where per capita meat consumption often remains below nutritional
requirements (Parlasca and Qaim 2022), accommodating the Planetary Health Diet recommendation
would lead to increased consumption. In contrast, in high-income countries—where consumption far
exceeds nutritional needs— following the Planetary Health Diet would require a reduction in meat
intake, which would lower emissions and yield significant health benefits (Springmann et al. 2016).
Notably, Chapter 5 of the IPCC Land Report (Mbow et al. 2019) highlights the substantial emissions
reduction potential of voluntary shifts toward less meat-intensive diets in high-income countries, even
without institutional or supply-side changes. Understanding the drivers of beef consumption and its
reduction, and how these drivers interact with policies—such as price-based measures (e.g., meat taxes),
command-and-control instruments (e.g., meatless days in school canteens, intensive meat farming bans),
and behavioral interventions (e.g., altering menu defaults or repositioning meat products in stores)—is
crucial for designing effective and publicly acceptable interventions. France’s meatless school menus
(Henley 2021) and Denmark’s belch and manure tax (Sengupta and Fuente 2024) are illustrative examples
of policies that, respectively, failed or had a troublesome path due to a lack of wide public acceptance.

Beef consumption has been studied through diverse disciplinary lenses, including economics, psychology,
anthropology, and health sciences, with each discipline emphasizing different drivers from different
angles. Most of the empirical social science literature has explored, through surveys and administrative
data, the role of standard economic drivers, such as income and prices (Godfray et al. 2018; Marques,
Fuinhas, and Pais 2018; Sans and Combris 2015), and some key sociodemographics, such as age (Barrena
and Sanchez 2009; Pfeiler and Egloff 2018) and gender (Hopwood et al. 2024). Research has also
highlighted that factors such as knowledge (Stea and Pickering 2019), cultural traditions (Brulotte and
Giovine 2016), religious affiliation (Atkin, Colson-Sihra, and Shayo 2021), identity-related factors
(Randers and Thegersen 2023) and social norms (Wolfswinkel et al. 2024) are important to food choices.
Of these, knowledge-based factors and social norms have been identified as among the most important
drivers of meat consumption (Fesenfeld et al. 2023; Stoll-Kleemann and Schmidt 2017), while cultural
factors such as national identification have been shown to moderate the effect of social norms (Nguyen
and Platow 2021).

Dietary choices have also been investigated through the lenses of incentivized economic experiments.
These interventions help establish causal links but are mostly conducted on small-scale samples, focusing
on specific countries, social groups, and contexts. Most of these experiments have analyzed the
effectiveness of information provision interventions targeted at fostering sustainable diets through the
introduction of carbon footprint labels (Bilén 2022; Ho and Page 2025; Imai et al. 2022; Lohmann et al.
2022; Perino, Panzone, and Swanson 2014; Reisch et al. 2021; Schulze-Tilling 2025; Vlaeminck, Jiang,
and Vranken 2014). Results indicate that while these interventions can be effective, their impact is
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limited, suggesting that factors beyond lack of knowledge shape individuals' food choices and should be
addressed. While fewer experimental studies have focused on the effects of social norm interventions
(Kwasny, Dobernig, and Riefler 2022), most results suggest that providing (either static or dynamic)
information about the prevalence of low-carbon diets can, in some contexts, reduce meat consumption
intentions and behavior to a small but significant extent (Blondin et al. 2022; Loschelder et al. 2019;
Mortensen et al. 2019; Picard and Banerjee 2023; Sparkman and Walton 2017); in a few other cases the
correction of norm misperceptions led to no significant changes in eating patterns, due to vast
heterogeneity in individuals’ responsiveness to the interventions (Dannenberg, Klatt, and Weingértner
2024) or failure to translate updated beliefs into behavioral change (Moojen, Gillebaart, and Ridder 2024).
These results generally align with the broader empirical evidence on the role of descriptive norms -
perceptions of what others typically do - in shaping individuals' behavior in a variety of contexts. Indeed,
descriptive norms are often misperceived, such that people over- or underestimate the prevalence of some
behaviors among other people, and correcting such misperception may lead to changes in behaviours.
Outside the domain of dietary choices, experimental research on social norms has studied the effect of
correcting misperceptions about others’ behavior in order to encourage environmentally friendly,
pro-social or healthy behavior and support for related policies (Allcott 2011; Andre et al. 2024; Bicchieri
2006; Bonan et al. 2020; Constantino et al. 2022; Cookson et al. 2021; Mildenberger and Tingley 2019;
Neighbors, Larimer, and Lewis 2004).

In the context of beef consumption, we have limited knowledge about individuals' perceptions of others'
consumption patterns and the extent to which these perceptions align with reality. Identifying and
measuring the scope of norm misperceptions is crucial, not only to assess whether interventions providing
accurate information about others' behavior could effectively reduce beef consumption but also to gain
deeper insights into social dynamics and belief formation. Even if such interventions do not always lead
to immediate behavioral change, understanding these misperceptions can inform better policy design,
enhance communication strategies, and identify structural barriers that may hinder change. From a policy
perspective, this knowledge is also valuable for determining whether certain sub-groups should be more
intensively targeted to maximize overall effectiveness, improve public discourse, and potentially enhance
individuals’ welfare gains over the long term.

In this paper, we explore cross-cultural differences in beef consumption through a demographically
representative survey of six European countries (Denmark, Germany, France, Poland, Spain, and Italy),
where food demand and supply account for a relevant share of the population's ecological footprint (Galli
et al. 2023).

The survey gathers self-reported data on individual beef consumption, perceptions of others' consumption
(descriptive social norms), and perceptions of societal normative prescriptions (injunctive social norms).
Given the social nature of food and the observability of dietary choices in shared meals, we assess
descriptive norms across different reference groups, from the average person in the country to close
family members. Additionally, we collect data on beef consumption drivers, individuals’ willingness to
reduce beef consumption, past experiences with beef consumption reduction, and attitudes toward a
possible tax on high-emissions foods.

The paper is organized as follows. In Sections 2 and 3, we provide the background of our country
selection process and the methods. In Section 4 we present results and close with a policy discussion in
Section 5.
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2. Country Selection

In this paper, we collect novel survey data on beef consumption across six European Union countries
(Denmark, Germany, France, Poland, Spain, and Italy). A first motivation for the geographical scope of
the study is that the EU has been a frontrunner of climate action and has very ambitious climate
mitigation objectives for 2030, as well as a 2050 climate neutrality target. Achieving these goals requires
reducing emissions beyond the energy and industrial sectors, which have been the focus of most climate
mitigation policy interventions so far. Better understanding challenges and enablers of different climate
mitigation strategies across sectors, including consumer demand, is crucial to facilitating the achievement
of EU and global climate mitigation goals.

Focusing on EU countries also allows us to study contexts with high emission reduction potential in the
food sector. Indeed, in European countries, food systems are responsible for a third of the ecological
footprint, a metric that accounts for climate, land, water, and waste impacts (Galli et al. 2023).

Within the EU, we selected countries whose food systems have an ecological footprint at or above the
EU27 average, which makes them particularly relevant targets for dietary emission reduction policies. In
the countries in our sample, emissions from food systems are responsible for between 20% and 44%
percent of total emissions (Crippa et al. 2021). According to some scenarios, behavioral changes alone,
including shifting to more plant-based diets, could lead to around 41% of emissions reductions (Creutzig
et al. 2018). Finally, we selected countries with the objective of ensuring a geographically balanced
coverage, including Southern, Northern, Western, and Eastern European countries, which span over a
wide range of different diets and cultures.

3. Methods

3.1. Procedures and sample

Participants were recruited through the survey provider YouGov, which managed the whole data
collection and payment procedures. The data collection took place online, in the first weeks of October
2024. The survey data used in this study represents a subset of a larger data collection effort aimed at
investigating public support for a wide set of environmentally relevant policies. The data originally
included also a representative sample of the Swedish population; however, due to a translation error for
the items measuring beef consumption, data collected from Swedish respondents are omitted from the
current study. Our final sample consists of 6078 participants from Denmark, Germany, France, Poland,
Spain, and Italy, with approximately 1000 participants per country. Each country sample was stratified by
gender, age, education level, and urban/rural residence to be representative of each country’s population.
In September 2024, before the data collection started, the survey intervention was pre-registered on
AsPredicted (#190447). Ethical approval for the study was granted by the Swedish Ethical Review
Authority (DNR: 2024-02559-01).
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3.2. Measures

Demographic variables. Demographic information included some background characteristics provided by

YouGov, such as gender, age, education level, income, and country of birth. In addition, we gathered data
on political orientation using a 10-point left-right scale.

Beef consumption. Beef consumption was gauged by asking participants how many days per week they
usually consume beef, with the response alternatives: “Never”, “Less than 1 day per week”, “1-2 days per
week”, “3-4 days per week”, “5-6 days per week”, “Every day”. Main food consumption drivers were
gauged by a multiple-choice item in which participants could indicate the most important factors to them
when buying food. Response options, presented in randomized order across participants, included:
religious norms on food consumption, prices, nutrition and health, environmental impact, animal welfare
considerations, home country's culinary traditions, personal or family’s taste.

Descriptive norms. Perceptions about others’ beef consumption levels were gauged by asking participants
how many days per week they estimate that the average person in their home country [their family
members, their friends, and their colleagues] usually eat beef, with the different social groups presented in
randomized order across participants. Response options were the same provided to describe one’s own
personal consumption.

Injunctive norms. To measure normative perceptions on the acceptability of beef consumption we asked
the extent to which they agreed or disagreed with the statement “Everyone should make efforts to reduce
their beef consumption”. Answers were rated on a 7-points Likert scale ranging from “Completely
disagree” (1) to “Completely agree” (7).

Beef consumption reduction. Resistance to beef consumption reduction was gauged by asking participants
if they had ever attempted to reduce their beef consumption, and, if so, how difficult they found it [would
find it], rated on a 7-points likert scale ranging from “Not at all difficult” (1) to “Extremely difficult” (7).
A multiple-choice question was used to understand the drivers and resistance factors to beef consumption
reduction; response options (presented in randomized order across participants) included religious beliefs,
prices, nutrition and health, environmental impact, animal welfare considerations, and the availability of
alternatives.

High-emission food tax support. Participants were asked to report their attitude towards a policy entailing

a raised tax on high-emission foods including beef and dairy products, through a 7-points Likert scale
ranging from “Very negative” (1) to “Very positive” (7).

Cultural factors. We measured the relevance of national culture in shaping participants’ identity by asking
them to rate their agreement with the statement “The culture of my home country is an important part of
who I am”. We then elicited their perception of the importance of food in their home country’s culture
based on their agreement with the statement “Food is one of the key defining features of the culture of my
home country”. In both cases, agreement was rated through a 7-points likert scale ranging from
“Completely disagree” (1) to “Completely agree” (7).

3.3. Data analysis



We first report unweighted descriptive evidence on all the main variables of interest, with a special focus
on cross-country differences. Regression analyses allow us to evaluate the association between our main
outcome variables (current beef consumption, difficulty in reducing beef consumption, support for a tax
on high-emission foods) and elicited norms, net of the effect of socio-demographic characteristics and
cultural factors. We report the estimated regression coefficients in the main text and full regression results
in the Supplementary Material. All regression models include country fixed effects and controls for age,
gender and education; for a subset of the analyses, we also include controls for income and political
orientation (these analyses are conducted on a smaller sample, due to missing data on the latter
explanatory variables). All regression results are obtained with robust standard errors and from weighted
data; weights are used to correct for sampling biases and ensure that the sample accurately represents the
target population on gender, age, education, and region within each country.

4. Results

4. 1 Beef consumption

We find significant variation in beef consumption across the countries in our sample, with respondents
from Denmark and France reporting higher average consumption levels (between 1.5 days and 1.6 days
per week), followed by Spain and Italy (approximately 1.3), Germany (1.15), and Poland (0.9), as shown
in Figure SM1.1 in the Supplementary Material. Figure 1 displays the distribution and average of
self-reported weekly consumption within each of the six countries. For reference, the EAT-Lancet
Planetary Health Diet recommends limiting red meat—beef, lamb, or pork—consumption to
approximately one serving per week. This recommendation translates into consuming beef on fewer than
one day per week on average. In most countries in our sample, average consumption is above
recommended levels. Average consumption is highest in Denmark and lowest in Poland. Notably,
Germany and Poland are the only two countries where the largest share of respondents report consuming
beef less than once per week. This cross-country variation reflects the variation in beef supply measured
by FAO data (see Section SM1 in the Supplementary Material). As shown in Table SM1.2, and in line
with the previous literature, we document that —pooling across countries—frequent beef eaters (who
consume beef 3-4 times per week or more) are more likely to be men, individuals with only primary or
secondary education, low or medium income earners, and more right-wing.
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4.2 Social norms on beef consumption

We measure descriptive social norms regarding beef consumption, eliciting beliefs about the average
person's weekly beef consumption in each country. Figure 2 displays average beliefs about others’ beef
consumption alongside average levels of self-reported consumption among survey respondents from each
country. The gap between these two values quantifies the extent of norm misperception and shows that
respondents from all countries tend to overestimate how much beef the average person consumes in a
week by roughly one day or more. Variation across countries exists, with the smallest gap being in Poland
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(of roughly less than a day) and the largest gap in Spain and Italy (approximately one day and a half).
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Figure 2 - Norm misperceptions: Perceived average beef consumption in the country, in orange, and
average self-reported beef consumption, in yellow. Country averages (bars) and 95% confidence
intervals (whiskers). The average descriptive norm misperception is the distance between the two
bars within each country.

Moving beyond averages, Figure 3 shows how—across countries—the misperception of others’
consumption consistently increases with one’s own beef consumption: the more beef individuals
consume, the more they tend to overestimate consumption by the average person in their country.
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Figure 3: Variation in norm misperceptions: Misperceptions of others’ beef consumption based on
one’s own self-reported consumption. For each consumption level (displayed on the x-axis),
respondents’ misperception equals the vertical distance between the horizontal line (dark orange),
depicting the average self-reported beef consumption in the country, and the dot (light orange),
depicting the average perception of others’ beef consumption by respondents reporting that given
consumption level.

When comparing own beef consumption with perceived beef consumption levels of various reference
groups, we observe a consistent narrowing of the perceived consumption gap as social proximity
increases (see Figure 4). In other words, across all six countries, the largest gap emerges when comparing
respondents’ own consumption to their perception of what the average person in their country consumes,
and the gap gradually decreases as the reference social group becomes closer - i.e., colleagues, friends,
and family. This evidence suggests that people believe those closer to them, especially family and friends,
have eating habits more similar to their own. This is in line with a vast and growing literature in public
health and behavioral sciences exploring food behaviors and social networks, and suggests two processes
may be simultaneously at play. On the one hand, due to homophily, people tend to associate with



individuals with similar food habits (McPherson, Cook, and Smith-Lovin 2001). On the other hand, due
to peer influence, people may be more strongly influenced by those surrounding them (Christakis and
Fowler 2007). The consensus emerging from the literature is that both factors matter, but their relative
importance may vary by age group and type of dietary behavior. While our survey confirms the existence
of a clear network effect in beef consumption, more research is needed to explore which of the two
mechanism, if not both, are at play in this context.
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Figure 4. Perceived gap between one’s own consumption and that of other social groups: family
(yellow), friends (light orange), colleagues (dark orange) and the average person in the country
(pink). Box plots: the line inside the box denotes the median, and the upper and lower borders of
the box indicate the 75th and 25th percentiles of the distribution, respectively. Whiskers’ ends
identify the furthest observations within one and a half interquartile range of the upper/lower ends
of the box.

The sign of this gap varies by consumption level: infrequent beef eaters tend to believe that others
consume more than they do, whereas frequent beef eaters—respondents who declare to eat beef more than
once per week—perceive others as consuming less (see Figure SM2.1 in the Supplementary Material).

We also measure injunctive norms by collecting information on respondents’ agreement with the
statement that everyone should make an effort to reduce their beef intake, using a 7-point scale. This can
be considered as a proxy for the perception of the socially approved behaviour. Across all countries,
agreement with the statement is generally moderate, being the highest in Italy (with an average of 4.49)
and the lowest in Poland (with an average of 3.61). Across countries, those who never eat beef or
consume it less than once per week show highest levels of injunctive norms.
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4.3 Cultural drivers of beef consumption

Finally, wee asked respondents to assess the importance of food in their national culture and the role of
their national culture in shaping their identity. The results, presented in Figure 5, indicate that national
culture is generally perceived as important in shaping identity in all countries, with an average rating of 5
on a 1-7 scale, with slightly higher levels in Italy and lower levels in Germany. In contrast, we observe
larger cross-country differences in the perceived importance of food within national culture. In Germany
and Denmark, the average rating is just above 4, whereas in Spain and Italy, it is significantly higher,
around 5.5.
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National culture: 'My home country culture is an important part of my identity’ —— 95% C.1.
[ Food importance: 'Food is a defining feature of my home country culture' —— 95% C.I.

Figure 5 - Cultural factors: relevance of national culture in shaping identity (light pink) and
importance of food in home country culture (dark pink), by country. Country averages (bars) and
95% Confidence Intervals (whiskers).

4.4 Explaining beef consumption choice

We analyze the association between norms, cultural factors, and beef consumption, controlling for
socio-economic characteristics (Figure 6). Both injunctive and descriptive norms are strongly associated
with consumption, with a negative association of injunctive norms and a positive association of
descriptive norms: respondents who believe everyone should reduce their beef intake report eating less
beef, whereas those who perceive higher average beef consumption in their country tend to eat more beef.
In contrast, cultural factors—measured by the role of national culture in respondents’ personal identity
and the perceived importance of food in their home country's culture — do not show a significant
correlation with consumption.

Regarding sociodemographic factors, our findings align with previous research: men, younger
individuals, and those with lower education levels consume more beef, while income has no clear
directional effect. Political orientation is significantly linked to consumption, with right-wing respondents
reporting higher beef intake, even after controlling for key demographic characteristics.
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Figure 6 - Predicting beef consumption levels. Estimated coefficients from OLS regression models
predicting beef consumption levels, with country-fixed effects and robust standard errors. Pooled sample,
weighted data. Table SM4.1 in the Supplementary Material reports full regression results and additional
analyses.

4.5 Experience and difficulty with reducing beef consumption

To assess respondents’ experience and difficulty with reducing beef consumption, we first asked whether
they have ever reduced or attempted to reduce their consumption. Overall, roughly 45% of our
respondents report having reduced or tried to reduce their beef consumption in the past. Yet, some
differences emerge across countries: beef reduction efforts appear stronger in Italy and France, where
55% and 51% of respondents, respectively, have reduced or tried to reduce their beef consumption.
Conversely, substantially weaker figures emerge in Poland and Spain, where the share of beef reduction
efforts drops to 33% and 39%, respectively. We also ask respondents to rate how difficult they found it -
or would find it, should they have never tried - to reduce their beef consumption on a 1-7 scale.
Interestingly, the average rate of difficulty reported is slightly above 3, with some significant yet small
differences across countries, with France, Denmark, and Spain scoring above the mean. Among
respondents who have, or tried to, reduce consumption in the past, the difficulty rating is consistently
lower. Looking at the factors that did or would motivate respondents to reduce their beef consumption, the
two most important ones are prices and health considerations (see Figure SM5.1 in the Supplementary
Material) which, together with taste, are also the two most important drivers of food choices (see Figure



SM 6.1). This is true for both respondents who did and for respondents who did not make reduction
efforts. For the latter group, these are the only substantial pull factors, with prices soundly overtaking
health considerations. Among respondents who have made beef reduction efforts, prices and health
considerations are still the most, and equally, important, followed closely by animal welfare and
environmental considerations.

We also evaluate how norms and cultural factors influence respondents’ self-reported difficulty in
changing their eating habits (see Table SM4.2 in the Supplementary Material). Controlling for
socio-economic factors and country-fixed effects, we find that descriptive and injunctive norms have
opposing effects: believing that others consume more beef increases the perceived difficulty in cutting
back, while strongly believing that everyone should reduce beef consumption reduces the perceived
difficulty. Here, cultural factors also play a key role—individuals who view food as central to their
country’s culture and individuals with a stronger national identity report greater difficulty in reducing beef
consumption. In terms of socio-economic characteristics, as shown in Table SM4.3, we observe that those
who report having reduced or at least tried to reduce beef consumption are more likely to be women,
individuals aged 55 or more, with secondary or higher education, middle or high income, and more
left-wing.

4.6 Support for a tax on high-emission foods

Finally, we examine support for a tax on high-emission foods like beef. Support is, on average, relatively
low across all countries, averaging 3.3 on a 7-point scale (1 = Very negative, 7 = Very positive), with 4
indicating the neutral mid-point. Infrequent beef eaters (<1 day/week)
show significantly higher support (3.4) than frequent eaters (3.2), though
the difference is very small in magnitude. Country—1level differences are
also small, with the lowest support in Poland (3.09) and the highest in Spain (3.51). Figure
SM3.1 in the Supplementary Material displays these descriptive statistics.

When evaluating the effect of social norms on tax support, we find that injunctive norms are positively
associated with tax support, meaning that those who believe beef consumption should be reduced are
more likely to endorse the policy, while descriptive norms have no significant association with tax
support. We report regression analyses exploring the association of norms with tax support in Table
SM4.3 in the Supplementary Material.

S. Discussion and policy implications

Exploiting survey data across six high-income European countries, this paper provides novel insights on
beef consumption patterns and individuals’ perception of others’ consumption (descriptive norms). This
allows us to identify infrequent and frequent beef eaters and to observe how consumption habits shape
perceptions and other attitudes, within and across countries.

First, we provide a measure of beef over-consumption with respect to the recommendations of the
EAT-Lancet Planetary Health Diet. While our data share the typical limitations of self-reported



consumption measures (e.g. people may underestimate their beef intake when it is part of composite
meals or may underreport their actual consumption to align with perceived health norms or researchers’
expectations), they provide valuable information on the within-country distribution of individuals’
consumption and perceptions obout others' dietary habits. In addition, they provide a valuable
complement to FAO data on average per capita food supply estimates, which may overstate actual
consumption by including food waste at the retail or household level.

By comparing average self-reported consumption with the perception of what the average person
consumes, we identify a systematic misperception of descriptive norms. This misperception increases
with one's own level of consumption, such that the more individuals consume, the more they (mistakenly)
perceive others to consume as well. As the correction of norms misperception can have important
implications on behaviours, as shown in other domains (Bursztyn, Gonzalez, and Yanagizawa-Drott
2020), our data suggest a huge potential for such interventions in the surveyed countries. In addition, as
norms misperception is significantly associated with self-reported beef consumption and perceived
difficulty in reducing consumption, individuals who would be most affected by such interventions (those
with the largest norms misperception), would also be those with the largest room for reducing
consumption and with the most sizable expected health benefits.

Through the analysis of descriptive norms across different reference groups, we document patterns
consistent with homophily or peer influence: the closer the social group of reference the smaller the
distance between self-reported consumption and the consumption habit attributed to the reference group.
While our data doesn’t allow us to test which of these two mechanisms is driving the association, it
substantiates the idea that the impact of norm-based interventions might spread beyond the targeted
population through the network of targeted individuals.

While prices emerge as the most common enabler of beef consumption reduction, support for a
market-based policy (a tax on high-emission foods) is overall low across all countries and consumption
groups. However, we find that infrequent beef eaters do show a significantly higher support, despite the
size the of the difference being small in magnitude, in line with previous research showing that meat
consumption tends to correlate strongly with support for meat reduction policies (Ejelov et al. 2025;
Grimsrud et al. 2020; Pechey et al. 2022). In this light, initially employing social norm interventions to
reduce beef consumption at least to a small extent, might facilitate later support for more effective
price-based policies by triggering an initial reduction in consumption.

Finally, while cultural factors do not explain differences in consumption behavior after accounting for
country-specific effects, they do affect resistance to dietary change. The role of cultural factors in shaping
resistance further underscores the importance of tailoring food policy to institutional and cultural contexts
to enhance public acceptability and policy feasibility. For example, in the European context, this suggests
that while overarching guidance on dietary shifts can be set at the EU level, the design and
implementation of specific demand policies should be adapted at the national or even regional level to
account for cultural and institutional differences, thereby enhancing public acceptability and policy
effectiveness. For instance, highlighting traditional non-beef dishes or variations of national recipes that
substitute beef with other proteins could help promote the replacement of beef with lower-carbon animal
alternatives.

Further research could examine the long-term impact of sustained social norms interventions across
diverse contexts and conditions. Existing studies so far report mixed findings, with the correction of norm


https://www.zotero.org/google-docs/?vXIGX8
https://www.zotero.org/google-docs/?vXIGX8
https://www.zotero.org/google-docs/?1DymhD
https://www.zotero.org/google-docs/?1DymhD

misperceptions having either significant but small or negligible short-term effects on high-emission food
consumption choices. Beyond sociodemographic characteristics, dietary habits and cultural factors may
act as key moderators of these effects and changes in both these domains may take time to materialize.
Dietary shifts are indeed often gradual processes, also due to the relevance of the social dimension of
eating in our society, as also highlighted by our results on norm misperceptions and social proximity.
Relatedly, further research on how network effects propagate and what mechanisms dominate could help
in the design of tailored policies with maximal propagation effects. Moreover, testing norm-based
interventions across different contexts and subpopulations would also help clarify the conditions under
which they are most effective. Finally, additional research on the impact of norms interventions on policy
support could also shed light on the factors that enable broader public backing for ambitious measures to
reduce food-related emissions.

Data Availability

Survey data used in the analysis will be shared and made available upon request after the
publication and/or during the refereeing process.

Acknowledgements.

Data collection for this research was supported by Mistra Sustainable Consumption. Michela
Boldrini and Valentina Bosetti acknowledge funding from the European Union -
NextGenerationEU, under the framework of the GRINS — Growing Resilient, INclusive and
Sustainable project (GRINS PE000018 — CUP B43C22000760006). The views and opinions
expressed in this work are solely those of the authors and do not necessarily reflect those of the
European Union or other the granting institutions. The European Union cannot be held
responsible for any use which may be made of the information contained herein. We are grateful
to the audiences at the “Symposium on Advancing Sustainability Research with Experimental
Methods” and the 2025 EAERE Annual Conference for helpful comments.



References

Allcott, Hunt. 2011. “Social Norms and Energy Conservation.” Journal of Public Economics
95(9-10): 1082-95. doi:10.1016/j.jpubeco.2011.03.003.

Andre, Peter, Teodora Boneva, Felix Chopra, and Armin Falk. 2024. “Globally Representative
Evidence on the Actual and Perceived Support for Climate Action.” Nature Climate
Change 14(3): 253-59. doi:10.1038/s41558-024-01925-3.

Atkin, David, Eve Colson-Sihra, and Moses Shayo. 2021. “How Do We Choose Our Identity? A
Revealed Preference Approach Using Food Consumption.” Journal of Political Economy
129(4): 1193-1251. doi:10.1086/712761.

Barrena, Ramo, and Mercedes Sanchez. 2009. “Consumption Frequency and Degree of
Abstraction: A Study Using the Laddering Technique on Beef Consumers.” Food Quality
and Preference 20(2): 144-55. doi:10.1016/j.foodqual.2008.08.002.

Bicchieri, C. 2006. “The Grammar of Society Cambridge University Press.” New York, NY.

Bilén, David. 2022. “Do Carbon Labels Cause Consumers to Reduce Their Emissions?
Evidence from a Large Scale Natural Experiment.” Working Paper.

Blondin, Stacy, Sophie Attwood, Daniel Vennard, and Vanessa Mayneris. 2022. “Environmental
Messages Promote Plant-Based Food Choices: An Online Restaurant Menu Study.”
World Resources Institute.
https://www.academia.edu/download/93652937/environmental-messages-promote-plant-
based-food_20choices-an-online-restaurant-menu-study.pdf (February 19, 2025).

Bonan, Jacopo, Cristina Cattaneo, Giovanna d’Adda, and Massimo Tavoni. 2020. “The
Interaction of Descriptive and Injunctive Social Norms in Promoting Energy
Conservation.” Nature Energy 5(11): 900-909. doi:10.1038/s41560-020-00719-z.

Brulotte, Ronda L., and Michael A. Di Giovine. 2016. Edible Identities: Food as Cultural
Heritage. Routledge.

Bursztyn, Leonardo, Alessandra L. Gonzalez, and David Yanagizawa-Drott. 2020.
“Misperceived Social Norms: Women Working Outside the Home in Saudi Arabia.”
American Economic Review 110(10): 2997-3029. doi:10.1257/aer.20180975.

Christakis, Nicholas A., and James H. Fowler. 2007. “The Spread of Obesity in a Large Social
Network over 32 Years.” New England Journal of Medicine 357(4): 370-79.
doi:10.1056/NEJMsa066082.

Clark, Michael A., Nina G. G. Domingo, Kimberly Colgan, Sumil K. Thakrar, David Tilman, John
Lynch, Inés L. Azevedo, and Jason D. Hill. 2020. “Global Food System Emissions Could
Preclude Achieving the 1.5° and 2°C Climate Change Targets.” Science 370(6517):
705-8. doi:10.1126/science.aba7357.

Constantino, Sara M., Gregg Sparkman, Gordon T. Kraft-Todd, Cristina Bicchieri, Damon


https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv

Centola, Bettina Shell-Duncan, Sonja Vogt, and Elke U. Weber. 2022. “Scaling Up
Change: A Critical Review and Practical Guide to Harnessing Social Norms for Climate
Action.” Psychological Science in the Public Interest 23(2): 50-97.
doi:10.1177/15291006221105279.

Cookson, Darel, Daniel Jolley, Robert C. Dempsey, and Rachel Povey. 2021. “A Social Norms
Approach Intervention to Address Misperceptions of Anti-Vaccine Conspiracy Beliefs
amongst UK Parents.” PLOS ONE 16(11): e0258985.
doi:10.1371/journal.pone.0258985.

Crippa, M., E. Solazzo, D. Guizzardi, F. Monforti-Ferrario, F. N. Tubiello, and A. Leip. 2021.
“Food Systems Are Responsible for a Third of Global Anthropogenic GHG Emissions.”
Nature Food: 1-12. doi:10.1038/s43016-021-00225-9.

Dannenberg, Astrid, Charlotte Klatt, and Eva Weingartner. 2024. “The Effects of Social Norms
and Observability on Food Choice.” Food Policy 125: 102621.
doi:10.1016/j.foodpol.2024.102621.

Ejeldv, Emma, Jonas Nassén, Simon Matti, Liselott Schafer Elinder, and Jorgen Larsson. 2025.
“Public and Political Acceptability of a Food Tax Shift — An Experiment with Policy
Framing and Revenue Use.” Food Policy 130: 102772.
doi:10.1016/j.foodpol.2024.102772.

Fesenfeld, Lukas, Maiken Maier, Nicoletta Brazzola, Niklas Stolz, Yixian Sun, and Aya Kachi.
2023. “How Information, Social Norms, and Experience with Novel Meat Substitutes Can
Create Positive Political Feedback and Demand-Side Policy Change.” Food Policy 117:
102445. doi:10.1016/j.foodpol.2023.102445.

Galli, Alessandro, Marta Antonelli, Leopold Wambersie, Anna Bach-Faig, Fabio Bartolini, Dario
Caro, Katsunori |ha, et al. 2023. “EU-27 Ecological Footprint Was Primarily Driven by
Food Consumption and Exceeded Regional Biocapacity from 2004 to 2014.” Nature
Food 4(9): 810-22. doi:10.1038/s43016-023-00843-5.

Godfray, H. Charles J., Paul Aveyard, Tara Garnett, Jim W. Hall, Timothy J. Key, Jamie Lorimer,
Ray T. Pierrehumbert, et al. 2018. “Meat Consumption, Health, and the Environment.”
Science 361(6399): eaam5324. doi:10.1126/science.aam5324.

Grimsrud, Kristine M., Lindhjem ,Henrik, Sem ,Ingvild Vestre, and Knut Einar and Rosendahl.
2020. “Public Acceptance and Willingness to Pay Cost-Effective Taxes on Red Meat and
City Traffic in Norway.” Journal of Environmental Economics and Policy 9(3): 251-68.
doi:10.1080/21606544.2019.1673213.

Henley, Jon. 2021. “Meatless School Menu Sparks Political Row in France.” The Guardian.
https://www.theguardian.com/world/2021/feb/24/meatless-school-menu-sparks-political-r
ow-in-france (March 18, 2025).

Ho, Lisa, and Lucy Page. 2025. “Got Beef with Beef? Evidence from a Large-Scale Carbon
Labeling Experiment.” doi:10.2139/ssrn.4803757.

Hopwood, Christopher J., Jahn N. Zizer, Adam T. Nissen, Courtney Dillard, Andie M.
Thompkins, Joao Graga, Daniela Romero Waldhorn, and Wiebke Bleidorn. 2024.


https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv

“Paradoxical Gender Effects in Meat Consumption across Cultures.” Scientific Reports
14(1): 13033. doi:10.1038/s41598-024-62511-3.

Imai, Taisuke, Davide D. Pace, Peter Schwardmann, and Joel J. van der Weele. 2022.
“Correcting Consumer Misperceptions About CO , Emissions.”
doi:10.2139/ssrn.4307482.

Kwasny, Tatjana, Karin Dobernig, and Petra Riefler. 2022. “Towards Reduced Meat
Consumption: A Systematic Literature Review of Intervention Effectiveness,
2001-2019.” Appetite 168: 105739. doi:10.1016/j.appet.2021.105739.

Lohmann, Paul M., Elisabeth Gsottbauer, Anya Doherty, and Andreas Kontoleon. 2022. “Do
Carbon Footprint Labels Promote Climatarian Diets? Evidence from a Large-Scale Field
Experiment.” Journal of Environmental Economics and Management 114: 102693.
doi:10.1016/j.jeem.2022.102693.

Loschelder, David D., Henrik Siepelmeyer, Daniel Fischer, and Julian A. Rubel. 2019. “Dynamic
Norms Drive Sustainable Consumption: Norm-Based Nudging Helps Café Customers to
Avoid Disposable to-Go-Cups.” Journal of Economic Psychology 75: 102146.
doi:10.1016/j.joep.2019.02.002.

Marques, Anténio Cardoso, José Alberto Fuinhas, and Daniel Francisco Pais. 2018. “Economic
Growth, Sustainable Development and Food Consumption: Evidence across Different
Income Groups of Countries.” Journal of Cleaner Production 196: 245-58.
doi:10.1016/j.jclepro.2018.06.011.

Mbow, Cheikh, Cynthia Rosenzweig, Luis G. Barioni, Tim G. Benton, Mario Herrero, Murukesan
Krishnapillai, and K. Waha. 2019. “Chapter 5: Food Security.” IPCC special report on
climate change and land: 437-550.

McPherson, Miller, James M. Cook, and Lynn Smith-Lovin. 2001. “Birds of a Feather: Homophily
in Social Networks.” Annual review of sociology: 415—44.

Mildenberger, Matto, and Dustin Tingley. 2019. “Beliefs about Climate Beliefs: The Importance
of Second-Order Opinions for Climate Politics.” British Journal of Political Science 49(4):
1279-1307. doi:10.1017/S0007123417000321.

Moojen, Reinoud, Marleen Gillebaart, and Denise de Ridder. 2024. “Correcting the
Misperceived Social Eating Norm to Dispel Pluralistic Ignorance and Increase
Sustainable Food Choices: A Field Study.” European Journal of Health Communication
5(4): 77-93. doi:10.47368/ejhc.2024.404.

Mortensen, Chad R., Rebecca Neel, Robert B. Cialdini, Christine M. Jaeger, Ryan P. Jacobson,
and Megan M. Ringel. 2019. “Trending Norms: A Lever for Encouraging Behaviors
Performed by the Minority.” Social Psychological and Personality Science 10(2): 201-10.
doi:10.1177/1948550617734615.

Neighbors, Clayton, Mary E. Larimer, and Melissa A. Lewis. 2004. “Targeting Misperceptions of
Descriptive Drinking Norms: Efficacy of a Computer-Delivered Personalized Normative
Feedback Intervention.” Journal of Consulting and Clinical Psychology 72(3): 434—47.
doi:10.1037/0022-006X.72.3.434.


https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv

Nguyen, Angela, and Michael J. Platow. 2021. “I'll Eat Meat Because That's What We Do’: The
Role of National Norms and National Social Identification on Meat Eating.” Appetite 164
105287. doi:10.1016/j.appet.2021.105287.

Parlasca, Martin C., and Matin Qaim. 2022. “Meat Consumption and Sustainability.” Annual
Review of Resource Economics 14(Volume 14, 2022): 17—-41.
doi:10.1146/annurev-resource-111820-032340.

Pechey, Rachel, James P. Reynolds, Brian Cook, Theresa M. Marteau, and Susan A. Jebb.
2022. “Acceptability of Policies to Reduce Consumption of Red and Processed Meat: A
Population-Based Survey Experiment.” Journal of Environmental Psychology 81:
101817. doi:10.1016/j.jenvp.2022.101817.

Perino, Grischa, Luca A. Panzone, and Timothy Swanson. 2014. “Motivation Crowding in Real
Consumption Decisions: Who Is Messing with My Groceries?” Economic Inquiry 52(2):
592-607. doi:10.1111/ecin.12024.

Pfeiler, Tamara M., and Boris Egloff. 2018. “Personality and Meat Consumption: The Importance
of Differentiating between Type of Meat.” Appetite 130: 11-19.
doi:10.1016/j.appet.2018.07.007.

Picard, Julien, and Sanchayan Banerjee. 2023. “Behavioural Spillovers Unpacked: Estimating
the Side Effects of Social Norm Nudges.” (402).
https://www.Ise.ac.uk/granthaminstitute/publications/?search=&post_types%5B%5D=pub
lication&type=publication-type%7C435 (February 19, 2025).

Poore, J., and T. Nemecek. 2018. “Reducing Food’s Environmental Impacts through Producers
and Consumers.” Science 360(6392): 987-92. doi:10.1126/science.aaq0216.

Randers, Louise, and John Thagersen. 2023. “Meat, Myself, and |: The Role of Multiple
Identities in Meat Consumption.” Appetite 180: 106319.
doi:10.1016/j.appet.2022.106319.

Reisch, Lucia A., Cass R. Sunstein, Mark A. Andor, Friederike C. Doebbe, Johanna Meier, and
Neal R. Haddaway. 2021. “Mitigating Climate Change via Food Consumption and Food
Waste: A Systematic Map of Behavioral Interventions.” Journal of Cleaner Production
279:123717. doi:10.1016/j.jclepro.2020.123717.

Sans, P., and P. Combris. 2015. “World Meat Consumption Patterns: An Overview of the Last
Fifty Years (1961-2011).” Meat Science 109: 106—11.
doi:10.1016/j.meatsci.2015.05.012.

Schulze-Tilling, Anna. 2025. “The Effectiveness of Carbon Labels.”
https://www.crctr224.de/research/discussion-papers/archive/dp639.

Sengupta, Somini, and Charlotte de la Fuente. 2024. “Taxing Farm Animals’ Farts and Burps?
Denmark Gives It a Try.” The New York Times.
https://www.nytimes.com/2024/11/26/climate/denmark-methane-farm-animal-tax.html
(March 18, 2025).

Sparkman, Gregg, and Gregory M. Walton. 2017. “Dynamic Norms Promote Sustainable


https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv

Behavior, Even If It Is Counternormative.” Psychological Science 28(11): 1663—74.
doi:10.1177/0956797617719950.

Springmann, Marco, H. Charles J. Godfray, Mike Rayner, and Peter Scarborough. 2016.
“Analysis and Valuation of the Health and Climate Change Cobenefits of Dietary
Change.” Proceedings of the National Academy of Sciences 113(15): 4146-51.
doi:10.1073/pnas.1523119113.

Stea, Samantha, and Gary J. Pickering. 2019. “Optimizing Messaging to Reduce Red Meat
Consumption.” Environmental Communication 13(5): 633—48.
doi:10.1080/17524032.2017.1412994.

Stoll-Kleemann, Susanne, and Uta Johanna Schmidt. 2017. “Reducing Meat Consumption in
Developed and Transition Countries to Counter Climate Change and Biodiversity Loss: A
Review of Influence Factors.” Regional Environmental Change 17(5): 1261-77.
doi:10.1007/s10113-016-1057-5.

Vlaeminck, Pieter, Ting Jiang, and Liesbet Vranken. 2014. “Food Labeling and Eco-Friendly
Consumption: Experimental Evidence from a Belgian Supermarket.” Ecological
Economics 108: 180-90. doi:10.1016/j.ecolecon.2014.10.019.

Willett, Walter, Johan Rockstrém, Brent Loken, Marco Springmann, Tim Lang, Sonja Vermeulen,
Tara Garnett, et al. 2019. “Food in the Anthropocene: The EAT-Lancet Commission on
Healthy Diets from Sustainable Food Systems.” Lancet (London, England) 393(10170):
447-92. doi:10.1016/S0140-6736(18)31788-4.

Wolfswinkel, Sofia, Sanne Raghoebar, Hans Dagevos, Emely de Vet, and Maartje P. Poelman.
2024. “How Perceptions of Meat Consumption Norms Differ across Contexts and Meat
Consumer Groups.” Appetite 195: 107227. doi:10.1016/j.appet.2024.107227.


https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv
https://www.zotero.org/google-docs/?G1dPfv

Supplementary Material

SM1. Beef consumption
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Figure SM1.1 - Beef consumption (self-reported), by country. Country averages (yellow
bars), 95% Confidence Intervals (black whiskers).

FAQO Beef data

FAO (2023) reports annual per capita beef supply for 2021 as follows: Germany (14.04 kg),
Denmark (23.66 kg), Spain (12.67 kg), France (23.01 kg), Italy (15.98 kg), and Poland (1.70 kg).
Converting these values into weekly servings, assuming an average portion of 120 grams, we
find that the ranking of countries in our self-reported data—aside from minor reshufflings in the
middle—Ilargely aligns with FAO statistics. However, self-reported consumption in the survey is
generally lower than FAO figures, with an average discrepancy of about one serving per week.
This difference may arise because FAO data reflect per capita supply rather than actual
consumption (including food waste and non-human consumption), and/or because of differences
in the unit of measurement (imputed servings vs. number of days per week beef is consumed).
Additionally, survey respondents may underestimate beef consumption when it appears in
composite meals (e.g., minced meat, fillings, sauces). Lastly, we cannot exclude that the gap
might reflect a recent shift in beef consumption trends, which may not yet be fully captured in
FAO data.



Infrequent beef eaters Frequent beef eaters

Less than once per week | 1-2 times per week | 3-4 times per week or more
Gender:
Share of Men 40.2% 54.4% 58.2%
Age:
- Share of 18-34 18.7% 22.3% 35.4%
- Share of 35-54 33.1% 36.4% 40.7%
Education:
- Primary 27.8% 36.7% 40.6%
- Secondary 46.1% 37.9% 35.1%
Income:
- Lower (< 75% median) 40.7% 35.1% 39.5%
- Middle (75-200% median) 48.2% 52.0% 45.3%
Political orientation
Left-Right 10-point scale 5.1 5.6 6.3

Table SM1.2 - Socio-demographic characteristics by beef consumption habit, pooled sample (all
countries). Notes: The overall sample counts N=6.078 observations, except for income and political orientation,
due to the incidence of ‘Don’t know/Prefer not to say’ answers. For income [political orientation], the sample counts
N=5006 [5232] observations, and there is a non-response rate of 18.3[15]%, 17.15[12.4]%, and 16.5[13.6]%,
respectively, by consumption category (from the least to most frequent beef eaters).

SM2. Social Norms
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Figure SM2.1. The perceived gap between own consumption and that of other social groups,
separately by own consumption habit: Frequent beef eaters (average beef consumption above once
per week, dark orange) vs. Infrequent beef eaters (light orange). Pooled data from all countries
distribution (bars) by consumption habit group and average (dashed lines).

SM3. Exploring subsample variation in support of a tax on high-emission foods

We further explore variation in support for a tax on high-emission foods among frequent beef eaters
(those who report eating beef at least once per week) and infrequent beef eaters (those who report eating
beef less than one day per week) and variation across countries. Support for such a tax is higher among
infrequent beef eaters compared to frequent beef eaters. The difference is statistically significant but quite
small in magnitude (see Panel A of Figure SM3.1). Across countries, limited heterogeneity emerges, with
the highest levels of support in Spain, followed by Denmark and Italy, and the lowest levels of support in
Poland (see Panel B of Figure SM3.1).

Figure SM3.1 - Policy support for a tax on high-emission foods by beef consumption habits &
Country
Panel A: Average tax support by current consumption habit

Support for: Tax on high-emission foods
N
1

T T
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Average value in the group —— 95% C.I.

Panel B: Average tax support by country
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SM4. The role of norms and cultural factors

In this section, we explore the role of descriptive norms, injunctive norms, national identity, and the
perceived centrality of food in one’s culture. We examine to what extent these factors are associated with
beef consumption, the difficulty of reducing beef consumption, and support for a tax on high-emission
foods. Tables SM1-3 report the results of OLS regression analyses. All models include country fixed

effects and controls for age, gender, and education.

Norms, cultural factors, and beef consumption

Weekly Beef Consumption

(1) ©) (3) (4)
Descriptive Norm 0.274** 0.274™*  0.412***
(0.016) (0.016) (0.036)
Injunctive Norm -0.147*** -0.147***  -0.060***
(0.010) (0.010) (0.018)
Descriptive*Injunctive Norms -0.033***
(0.008)
Food Relevance 0.025 0.016 0.015
(0.016)  (0.017) (0.017)
National Identity 0.010 0.005 0.003
(0.015)  (0.016) (0.016)
Country Fixed Effects v v ' v
Sociodemographic Controls v v v v
Ajusted R-squared 0.210 0.085 0.210 0.217
Observations 4666 6078 4666 4666
Standard Errors Robust Robust Robust Robust

Standard errors in parentheses
*p<0.05,** p<0.01, *** p < 0.001

Panel A



Weekly Beef Consumption

(1) () (3) (4)

Descriptive Norm 0.269*** 0.268***  0.427***
(0.018) (0.017) (0.041)
Injunctive Norm -0.139*** -0.140***  -0.044*
(0.012) (0.012) (0.019)
Descriptive*Injunctive Norms -0.037***
(0.009)
Food Importance 0.029 0.020 0.019
(0.018)  (0.019)  (0.019)
National Identity -0.004 -0.006 -0.007
(0.017)  (0.018)  (0.018)
Left-Right Scale 0.073***  0.082***  0.073***  0.072***
(0.009) (0.008) (0.009) (0.009)
Lower Income 0.023 0.021 0.023 0.016
(0.046) (0.045) (0.046) (0.046)
High Income 0.090 0.066 0.090 0.087
(0.065) (0.063) (0.065) (0.065)
Country Fixed Effects v v v v
Sociodemographic Controls v v v v
Ajusted R-squared 0.238 0.116 0.238 0.247
Observations 3688 4498 3688 3688
Standard Errors Robust Robust Robust Robust

Standard errors in parentheses
*p < 0.05,** p<0.01, *** p<0.001

Panel B

Table SM4.1. Results of OLS regressions predicting weekly beef consumption. Weighted data and
robust standard errors. All models include country fixed effects and controls for age, gender and
education. Models in Panel B also include positioning of the left-right scale and income as predictors.

Descriptive norms are positively and significantly associated with beef consumption, indicating that
people who eat more beef tend to think that other people in their country also eat more beef. Injunctive
norms are instead negatively and significantly associated with beef consumption, indicating that people
who eat more beef tend to disagree more with the idea that everyone should make efforts to reduce their
beef consumption. The interaction between descriptive and injunctive norms is negative and significant,
suggesting people eat less [more] beef whenever a higher [lower] imperative to reduce beef consumption
couples with the perception that the prevalent consumption pattern in their country is (still) high. National
identity and the perception of food as central to one’s cultural identity have no statistically significant
association with beef consumption.

Has reduced or tried to reduce Never reduced or even tried
Weekly beef consumption
Modal answer (share) Less than once per week (44.3%) 1-2 times per week (37.2%)
Gender:
Male 42.1% 52.1%
Age:
- Share of 18-34 24.0% 21.0%




- Share of 35-54 32.6% 37.5%

Education:

- Primary 30.5% 34.4%
- Secondary 41.5% 41.8%
Income:

- Lower (< 75% median) 39.0% 38.2%
- Middle ( 75-200% median) 48.3% 49.7%

Political orientation
Left-Right 10-point scale 5.2 5.7

Table SM4.2. - Characteristics by beef consumption reduction experience, pooled sample (all
countries). Notes: The overall sample counts N=6.078 observations, except for income and political orientation,
due to the incidence of ‘Don’t know/Prefer not to say’ answers.

N ltural f 1 the difficul Juce beef .

Difficulty to Reduce Beef Consumption
1) () (3) (4)

Descriptive Norm 0.107*** 0.102***  0.158***
(0.018) (0.018) (0.046)
Injunctive Norm -0.301*** -0.299***  -0.264***
(0.017) (0.016) (0.029)
Descriptive*Injunctive Norms -0.013
(0.010)
Food Relevance 0.098***  0.088***  0.087***
(0.021)  (0.022)  (0.022)
National Identity 0.054**  0.059** 0.058**
(0.020)  (0.021)  (0.021)
Country Fixed Effects v v v v
Sociodemographic Controls v v v v
Ajusted R-squared 0.137 0.056 0.149 0.149
Observations 4200 5307 4200 4200
Standard Errors Robust  Robust ~ Robust Robust

Standard errors in parentheses
*p<0.05 * p<0.01, *** p<0.001

Panel A




Difficulty to Reduce Beef Consumption

(1) 0] (3) @

Descriptive Norm 0.117*** 0.112***  0.175***
(0.020) (0.020) (0.051)
Injunctive Norm -0.294*** -0.294***  -0.255"**
(0.019) (0.019) (0.032)

Descriptive*Injunctive Norms -0.015
(0.011)
Food Importance 0.114***  0.101***  0.101***
(0.024)  (0.025)  (0.025)

National Identity 0.049* 0.049* 0.048*
(0.023)  (0.023)  (0.023)
Left-Right Scale 0.076***  0.094**  0.066*** 0.066***
(0.013) (0.012) (0.013) (0.013)

Lower Income 0.064 0.035 0.082 0.079
(0.069) (0.066) (0.069) (0.069)

High Income 0.054 -0.063 0.042 0.040
(0.098) (0.094) (0.097) (0.097)

Country Fixed Effects v v v v
Sociodemographic Controls v v v v

Ajusted R-squared 0.156 0.078 0.168 0.168

Observations 3359 4042 3359 3359
Standard Errors Robust Robust Robust Robust

Standard errors in parentheses
* p < 0.05, ** p<0.01, *** p<0.001

Panel B

Table SM4.2. Results of OLS regressions predicting the difficulty of reducing beef consumption.
Weighted data and robust standard errors. All models include country-fixed effects and controls for age,
gender and education. Models in Panel B also include positioning of the left-right scale and income as
predictors.

Across different models, descriptive norms are positively and significantly associated with self-reported
difficulty in reducing beef consumption, indicating that people who estimate beef consumption to be more
widespread tend to perceive beef reduction efforts as harder. Injunctive norms are instead negatively and
significantly associated with self-reported difficulty in reducing beef consumption, indicating that people
who agree more that everyone should make efforts to reduce their beef consumption perceive beef
consumption reduction to be easier. The interaction between descriptive and injunctive norms is not
statistically significant. A stronger national identity and perception of food as central to one’s cultural
identity display a positive and statistically significant association with self-reported difficulty in reducing
beef consumption.



Norms, cultural factors, and support for a tax on high-emission foods

Beef Tax Support

(1) 2 3) (4)

Descriptive Norm 0.007 0.009 -0.030
(0.016) (0.016)  (0.036)
Injunctive Norm 0.452*** 0.451***  0.426***
(0.014) (0.014)  (0.025)
Descriptive*Injunctive Norms 0.009
(0.008)
Food Relevance -0.020 -0.024 -0.024
(0.020)  (0.021)  (0.021)
National Identity -0.050**  -0.046*  -0.046*
(0.019)  (0.020)  (0.020)
Country Fixed Effects v v v/ v
Sociodemographic Controls v v v v
Ajusted R-squared 0.226 0.020 0.229 0.229
Observations 4666 6078 4666 4666
Standard Errors Robust Robust Robust Robust

Standard errors in parentheses

*p<0.05 " p<0.01, " p<0.001

Panel A

High-Emission Food Tax Support

(1) @) 3) (1)
Descriptive Norm 0.021 0.022 -0.020
(0.018) (0.018)  (0.042)
Injunctive Norm 0.453*** 0.453***  0.428***
(0.016) (0.016)  (0.028)
Descriptive*Injunctive Norms 0.010
(0.009)
Food Importance -0.030 -0.020 -0.020
(0.023) (0.023)  (0.023)
National Identity -0.040 -0.041 -0.040
(0.023) (0.023)  (0.023)
Left-Right Scale -0.016 -0.069*** -0.012 -0.012
(0.012)  (0.012)  (0.012)  (0.012)
Lower Income 0.005 0.045 -0.001 0.001
(0.062) (0.062) (0.062)  (0.062)
High Income 0.127 0.195* 0.134 0.135
(0.088) (0.095) (0.088)  (0.088)
Country Fixed Effects v v v v
Sociodemographic Controls 4 v v v
Ajusted R-squared 0.235 0.036 0.237 0.237
Observations 3688 4498 3688 3688
Standard Errors Robust Robust ~ Robust ~ Robust

Standard errors in parentheses
*p<0.05, " p<0.01,*** p<0.001

Panel B

Table SM4.3. Results of OLS regressions predicting support for a tax on high-emission foods.
Weighted data and robust standard errors. All models include country-fixed effects and controls for age,
gender and education. Models in Panel B also include positioning of the left-right scale and income as
predictors.

Across all specifications, we find that descriptive norms are not significantly associated with support for a
tax on high-emission foods. As expected, injunctive norms are, instead, positively and significantly
associated with tax support, indicating that people who more strongly agree that everyone should make



efforts to reduce their beef consumption are more likely to be supportive of a tax on high-emission foods.
The interaction between descriptive and injunctive norms is not statistically significant. The perception of
food as central to one’s cultural identity displays no statistically significant association with tax support,
while a stronger national identity is negatively associated with tax support.



SMS. Self-reported enablers of beef consumption reduction

Figure SM5.1 - Self-reported enablers of beef consumption reduction.
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Panel A. Average from pooled data (all countries).
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Panel B. Average for respondents who have (right) and have not (left) made efforts to reduce beef
consumption in the past. Pooled data from all countries.

We explore self-reported enablers of beef consumption reduction. Figure SM5.1 reports the frequency of
answers to the question: “Which among the following did/would motivate you most to reduce your beef
consumption? You can select multiple options”. As shown in Panel A, across the whole sample, prices are



reported to be the most common enabler of beef consumption reduction, followed by health, animal
welfare, and environmental considerations. This is in line with previous research (Neff et al., 2018). The
availability of alternatives ranks fifth among our list of enablers, while religious beliefs do not seem to be
a very common enabler. Looking at the results of those who have not tried to reduce their beef
consumption yet, prices and health considerations are the only substantial pull factors, with prices soundly
overtaking health considerations.

SM6. Self-reported drivers of food choice
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Figure SM6.1 - Self-reported drivers of food choice. Average, pooled data from all countries.

We also ask directly our respondents to indicate what factors drive their food choices. The question was
the following: “When you buy food, which of the following are most important to you? You can select
multiple options.” As shown in Figure SM6.1, consistently across all six countries surveyed, people
mostly care about prices, their (and their family's) taste, and health considerations when buying food.
Only a residual share of respondents declare that animal welfare, environmental and religious
considerations, and national culinary tradition play a considerable role in their choices.

Questionnaire

English transcription of the survey items used in the analysis.



e Some consumption behaviors can have negative effects on either public health or the climate.
These effects could potentially be reduced by the use of different types of policies. What is your
attitude toward these proposals?

“Raised tax on high-emission foods, such as beef and dairy products.”

1. Very negative

2
3
4.
5.
6
7. Very positive

e How many days per week do you usually eat beef?

Never

Less than 1 day per week
1-2 days per week

3-4 days per week

5-6 days per week

Every day
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e How many days per week do you estimate that people in your home country usually eat beef?

Never

Less than 1 day per week
1-2 days per week

3-4 days per week

5-6 days per week

Every day

Don’t know
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e How many days per week do you estimate that your family members usually eat beet?

Never

Less than 1 day per week
1-2 days per week

3-4 days per week

5-6 days per week

Every day

Don’t know
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e How many days per week do you estimate that your friends usually eat beef?

1. Never
2. Less than 1 day per week
3. 1-2 days per week



4. 3-4 days per week
5. 5-6 days per week
6. Every day

7. Don’t know

e How many days per week do you estimate that your colleagues usually eat beef?

Never

Less than 1 day per week
1-2 days per week

3-4 days per week

5-6 days per week

Every day

Don’t know

Nk wh =

e Have you ever reduced or attempted to reduce your beef consumption in the past?

1. No
2. Yes
3. Not relevant

e How difficult did you find it to reduce your beef consumption?

1. - Not at all difficult
2
3
4.
5.
6
7. - Extremely difficult

e How difficult would you find it to reduce your beef consumption?

1. - Not at all difficult
2

3.

4.

5
6.

7. - Extremely difficult

e Which among the following did motivate you most to reduce your beef consumption? You can
select multiple options.

1. Religious beliefs
2. Prices
3. Nutrition and health



4. Environmental impact

5. Animal welfare considerations
6. Availability of alternatives

7. Other (please specify):

8. Don’t know

e  Which among the following would motivate you most to reduce your beef consumption? You can
select multiple options.

. Religious beliefs

. Prices

. Nutrition and health

. Environmental impact

. Animal welfare considerations
. Availability of alternatives

. Other (please specify):

. Don’t know
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e To what extent do you agree or disagree with the statement: “Everyone should make efforts to
reduce their beef consumption”?

1. - Completely disagree
2

3.

4.

5

6

7. - Completely agree

e How worried are you about climate change?

1. - Not at all worried
2.

3.

4

5. - Extremely worried

e To what extent do you agree or disagree with the following statements:
“The culture of my home country is an important part of who [ am.”
“Food is one of the key defining features of the culture of my home country.”

- Completely disagree

1.
2.
3.
4



5.
6.
7. - Completely agree

e When you buy food, which of the following are most important to you? You can select multiple
options.

. My religion’s norms on food consumption
. Prices

. Nutrition and health

. Environmental impact

. Animal welfare considerations

. My home country's culinary traditions

. My personal taste or my family’s taste

. Other (please specify):

. Don’t know
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