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Abstract:
Governments worldwide are exploring policies aimed at promoting healthier and
more sustainable dietary choices. This study examines the public acceptability of
two promising yet controversial policy interventions: the introduction of a meat tax
and the removal of meat subsidies. Drawing on existing literature about the impact
of policies on food consumption, particularly meat, we analyze data from a multi-
country survey conducted across five European countries. We employ ordered
logistic models and cluster analysis to examine factors influencing respondents’
support for these policies. Our findings highlight the role of value-based, diet-
related and socio-demographic factors. Notably, respondents from Spain, Portugal,
and the UK showed significantly greater support for these meat policies compared to
Latvians and Czechs. Age emerged as a key factor, indicating an increasing
likelihood of support for both policies among younger individuals. Moreover,
environmental and egoistic values were associated with increased odds of support,
while security concerns and hedonic values had the opposite effect. Education,
employment, or income did not emerge as significant predictors. Our study
underscores the complexity of public opinions toward meat policies and provides
valuable insights for policymakers seeking to design effective strategies to promote
healthier and more sustainable dietary behaviours in Europe.
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1 Introduction

Global trends reveal the pressing need to tackle meat consumption. According to the
Food and Agriculture Organization (FAO), global meat consumption increased by 52%
between 2000 and 2023, reaching 354 million tonnes. Despite the perception of stagnation
in Europe, its average per capita meat consumption increased from 70 kg per year in 2000
to 78 kg per year in 2022 (FAO 2024). This uptrend underscores the persistence of meat
consumption as a significant dietary choice across European populations, highlighting the
need to implement measures aimed at moderating its intake.

Many studies have linked high consumption of red and processed meat to various health
risks, including cardiovascular diseases, type 2 diabetes, and certain cancers (Abete et al.
2014; Chen et al. 2013; Feskens et al. 2013; Pan et al. 2012; Sinha et al. 2009; Etemadi
et al. 2017; Farvid et al. 2014; 2015). The International Agency for Research on Cancer
has classified processed red meat as carcinogenic to humans and unprocessed red meat as
probably carcinogenic, underscoring the health implications of meat consumption (Bou-
vard et al. 2015). Additionally, meat production significantly contributes to environmental
degradation, driving land use changes that result in biodiversity loss and species endan-
germent (Willett et al. 2020). The livestock sector is a major source of global greenhouse
gas emissions and freshwater use, contributing to pollution and release of pesticides (Ver-
meulen et al. 2012; Merrey et al. 2007; Tilman et al. 2001). Meat and meat products alone
account for 4-12% of the impact on global warming (Tukker and Jansen 2006).

As a consequence, public concern over the health and environmental impacts of meat
consumption has received significant attention in recent years, urging policymakers world-
wide to explore interventions aimed at reducing meat intake. Encouraging healthier and
more sustainable dietary choices has become a priority for governments (Willett et al.
2020), with fiscal policies emerging as potential tools to shape consumer behaviour in
this regard. Research shows that subsidies on healthy foods and taxes on unhealthy ones
can improve dietary habits and health outcomes (Afshin et al. 2017; Thow et al. 2014).
Funke et al. (2022) underscore the potential of consumption taxes on meat in addressing
various externalities, particularly in high-income countries where livestock farming and
meat consumption are prominent. Additionally, European modelling studies suggest that
taxes linked to greenhouse gas emissions can shift consumer preferences towards environ-
mentally friendly foods (Abadie et al. 2015; Bonnet et al. 2018; Edjabou and Smed 2013;
Sall and Gren 2015; Smed et al. 2007; Jensen and Smed 2007; Chouinard et al. 2007;
Allais et al. 2009; Thow et al. 2014; Roosen et al. 2022). A social cost-benefit analysis
from the Netherlands demonstrates that a meat tax, combined with subsidies for fruits
and vegetables, could yield significant societal benefits, including reduced healthcare costs,
improved quality of life and environmental gains (Broeks et al. 2020). Schénbach et al.
(2019) conducted a health impact assessment on the potential benefits of processed meat
taxation in Germany, finding that even modest taxes could significantly reduce cases of
ischemic heart disease, diabetes, and colorectal cancer, possibly saving thousands of lives.

Despite these promising findings, most studies focus on the design and potential im-
pacts of such taxes rather than on public support for these policies. Public opinion plays
a critical role in the success or failure of fiscal measures. While several EU countries apply
reduced VAT rates on food (EU 2024; Greenpeace 2021), including meat, public support
for additional taxes remains inconsistent. Similarly, the removal of meat subsidies has
been largely underexplored in the literature. This gap is particularly concerning given



that over 80% of EU agricultural subsidies currently support animal production or feed,
which contributes to 84% of the EU’s food-related greenhouse gas emissions (Kortleve
et al. 2024). This creates a conflict between existing subsidy structures and the EU’s
ambitious climate targets.

In practice, policies such as Spain’s VAT adjustments in 2011, which increased meat
taxes while reducing VAT on fruits and vegetables, provide examples of how fiscal measures
can be implemented to promote healthier diets (Romero-Jordan 2013). Recent discussions
in Germany and Sweden reflect a growing interest in implementing meat taxes as part
of broader environmental and health initiatives (BBC 2019; Charlton 2019). Surveys in
Western Europe also indicate a more favourable stance toward higher meat prices, provided
that revenues are used to reduce the cost of fruits and vegetables or support low-income
households (IPSOS 2023). However, Denmark’s attempt to introduce a saturated fat
tax faced strong opposition and was eventually repealed (Jensen et al. 2015). Hence, it is
important to evaluate public support for these policies, particularly in different regions and
socioeconomic groups, which is crucial to understanding the feasibility and effectiveness
of such interventions.

Our study aims to address this research gap by examining the opinions of meat-eaters
on two key interventions: the introduction of a meat tax (TAX) and the removal of meat
subsidies (noSUBS). We analyze respondents’ views in diverse socio-economic and cultural
contexts across five European countries: the Czech Republic (CZ), Latvia (LV), Portugal
(PT), Spain (ES), and the United Kingdom (UK). The objective is to uncover critical
demographic, economic, diet-related and value-based drivers linked to higher support of
meat tax introduction and meat subsidy removal among meat eaters. This is done in
two ways. First, we analyze the two policies independently using ordinal and multinomial
regression models. Second, we employ clustering techniques to construct a latent variable
summarizing respondents’ combined attitudes toward both policies and evaluating factors
correlated with being in a more supportive cluster. This provides valuable insights into
the determinants of public support or opposition to meat policies across different regions.

Our paper is structured as follows: in section 2, we provide background information
based on current research. Next, section 3 describes data and methods used in the analysis
and the empirical model is explained. The results of our analysis are presented in sec-
tion 4, where we discuss the factors influencing public opinions on meat policies across the
examined countries. Finally, section 5 contains a discussion of our findings, implications
for policymakers, and concluding remarks.

2 Literature review

Environmental policies, including those targeting meat consumption, are shaped by a
combination of demographic, personal, and policy-specific factors (Ejelév and Nilsson Hed
2020). While demographic variables, such as age and gender, often have modest effects on
policy acceptability, personal factors like values and ideology emerge as more consistent
predictors. However, research on some personal factors has often relied on smaller, non-
representative samples. To enhance the reliability and generalizability of findings in this
field, there is a need to prioritize larger and more representative samples, particularly
when examining underexplored factors.

A review of 200 studies found that public acceptability of the interventions aimed at
changing health-related behaviours varies with the targeted behaviour, intervention type,



and respondents’ characteristics (Diepeveen et al. 2013). Less intrusive interventions, par-
ticularly those focused on children and young people, tend to receive the most support.
Demographic factors also influence acceptability, with older respondents and women gen-
erally favouring more restrictive policies (Diepeveen et al. 2013).

According to research by Harguess et al. (2020), forming opinions regarding meat
policies (MP) requires an awareness of the socio-psychological and environmental factors.
For instance, moral and value-based considerations often play a significant role. Perino and
Schwickert (2023) found that concerns about animal welfare frequently outweigh climate
change motivations as drivers of support for meat taxes. Aligning policy narratives with
widely shared values, such as the ethical treatment of animals, may, therefore, enhance
public support.

Additionally, demographic characteristics like age, gender, and education play a role in
shaping attitudes toward meat reduction policies. Younger individuals are typically more
supportive of meat taxes (Kwasny et al. 2021; Sanchez-Sabate and Sabaté 2019). Values
such as environmental concern and altruism correlate positively with support, whereas
security and hedonic values are often linked to opposition (Graca et al. 2015a). These
findings highlight the importance of socio-economic and value-based factors in shaping
public opinion, though further research is needed to fully understand their relationship.

Case studies from specific countries illustrate how public attitudes toward meat-related
fiscal measures can vary based on cultural and economic contexts. In Switzerland, direct
fiscal measures like VAT increases on meat products were generally rejected, whereas less
intrusive strategies, such as sustainable diet education or stricter animal welfare regu-
lations, were more widely accepted (Richter et al. 2023). Research in the Netherlands
demonstrated that public support for meat taxes was higher when specific exemptions,
such as for organic products, were included, or when the tax was part of a collective EU
effort (Siegerink et al. 2024). These examples suggest that attitudes toward such poli-
cies can be shaped by regional values and priorities, highlighting the need to tailor policy
design and communication strategies to specific national contexts.

While broader research evaluates public attitudes toward various meat interventions,
studies specifically addressing support for the removal of meat subsidies or general meat
taxation remain limited. Much of the existing literature focuses on broader implications
or narrowly defined policy attributes, leaving significant gaps in understanding how socio-
demographic, value-based, and consumption-related factors shape public opinion on these
interventions. Moreover, “meat paradox”, where individuals express concern for animal
welfare but continue to consume meat, illustrates the cognitive dissonance that complicates
policymaking in this area (Loughnan et al. 2014).

Less intrusive measures, such as labelling and media campaigns, generally garner higher
public support due to their voluntary nature and lower sense of obligation (Pechey et al.
2022). However, their overall effectiveness is often more limited compared to fiscal in-
terventions, which can directly influence consumption behaviour (Richter et al. 2023).
Among these, Pigovian taxes—designed to internalize the environmental and social costs
of meat production—are recognized as some of the most efficient policy tools (Bryant
et al. 2024). Despite their potential, such direct interventions frequently face resistance
(Somerville et al. 2015; Thomas-Meyer et al. 2017; Reynolds et al. 2019; Richter et al.
2023; Bryant et al. 2024; Lentz et al. 2018). Their success depends on public acceptance,
which can be strengthened through transparency in revenue allocation, such as redirecting
funds toward public goods or environmental benefits (Grimsrud et al. 2019; Graga et al.



2020; Espinosa and Nassar 2021; Pechey et al. 2022).

Motivated by the challenges posed by high levels of meat consumption and the gaps
in existing research, our study examines public support for two key fiscal interventions:
the implementation of a meat tax and the removal of meat subsidies. We focus on how
socioeconomic, demographic, diet-related, and value-based factors correlate with higher
policy support, offering insights into the underlying determinants of public acceptability.
Furthermore, by examining cross-national differences across five European countries, this
research highlights the importance of cultural and regional contexts in shaping public
opinions on fiscal interventions targeting meat consumption.

3 Materials and methods

3.1 Data

The five European countries were selected because of their different political, geographical,
and socio-economic contexts, facilitating a more accurate representation of the broader
European landscape. Country subsamples are representative of national populations aged
18 to 65 years with respect to gender, age, region, and education.! Social-psychological,
sociological, and economic approaches were combined to design the survey and analyse
the data.

After the pre-survey and pre-testing, which included language, translation and pro-
gramming checks, the pilot survey was carried out in July 2018 (212-323 respondents by
country), and the main wave followed shortly after. For the analysis, incomplete and non-
valid (i.e., ”speeders”?) observations were excluded from the dataset. Table A.1 shows the
number of completed questionnaires as well as the number of excluded non-valid observa-
tions in each country. The overall number of completed valid questionnaires in the final
sample was 10,346.

Figure A.1 depicts meat and fish consumption trends among countries that are part of
our analysis and the global average values. Spain and Portugal exhibited a rapid surge in
meat consumption over the past six decades, with a subsequent slowdown in recent years.
Computing the percentage change in meat and fish consumption from 2000 to 2022 for
each country, Latvia experienced the highest increase (126% for meat and 86% for fish),
and Spain witnessed the most significant decrease (7.5% for meat and 5% for fish). The
remaining countries showed relatively moderate increases in meat consumption, ranging
from 7-12%. Since meat consumption in these countries spans from 83 to 105 kilograms
per capita per year, well above the world average of 45 kg per capita per year (FAO 2024),
it becomes evident that analyzing potential interventions is essential.

!There was a slight deviation from quotas in some sample proportions; hence, weights were derived to
make all analysed countries representative in terms of gender, age, region, and education.

2To identify speeders, we calculated the median duration of survey completion for respondents seg-
mented by country, age category, education level, and whether they participated before or after the ques-
tionnaire was shortened. Those who completed the survey faster than 48% of the median time for their
segment were labelled as speeders and excluded from further analysis.



3.1.1 Meat policies

Non-vegetarian® participants were presented with two proposed measures: implementing
a meat tax and removing subsidies for meat production. Through a 7-point Likert scale,
respondents expressed their views on these measures, spanning from strong opposition to
strong support, with options also available for “prefer not to answer” or “do not know”
(the last two denoted as DK). We categorized ordinal responses as opposed (1-3), neutral
(4), or supportive (5-7).

Figure 1 and Figure 2 illustrate the country-specific distribution of responses to ques-
tions concerning the introduction of a meat tax and the removal of meat subsidies. Our
survey revealed a higher resistance towards the implementation of a meat tax, with over
48% expressing opposition, 15% remaining neutral, 25% supporting the idea, and 12%
not knowing or preferring not to respond. However, notable disparities emerged across
countries. For instance, Latvians and Czechs exhibited the greatest opposition to the meat
tax (56% and 53% respectively), while Portuguese and Spaniards displayed comparatively
lower levels of opposition (36% and 38% respectively). Conversely, support for the meat
tax was most pronounced in the UK, Portugal, and Spain, with 26%, 31%, and 33%, re-
spectively (Figure 1). Similarly, attitudes towards stopping meat subsidies varied, albeit
with slightly lower opposition and higher support compared to the meat tax proposal.

Introduction of meat tax

UK - 6% 9%

Category

. opposed
. neutral
. support

DK
NA

PT- 1% 9%

LV- 1% 14%

ES- 1% 13%

CZ- 2% 13%

0% 25% 50% 75% 100%
relative frequencies

Figure 1: Respondents’ opinion on the introduction of meat tax. DK stands for 'did not
know’ or ’did not want to answer’. Respondents marked as '"NA’ represent vegetarians for
whom the question was not displayed.

For the econometric analysis, we used three-level variables representing opposition,
neutrality, and support for an intervention, excluding the DK category to keep the ordinal
nature of the variables. To ensure robustness, the DK category was included in models
designed for nominal categorical variables. The distribution of the opinions (with and
without DK) is illustrated in Table A.2.

3The number of missing observations (“NAs”) is equal to the number of respondents who do not eat
meat or fish since the question was not displayed to them.



Stopping meat subsidies

UK - 6% 13%

Category

. opposed
. neutral
. support

DK
NA

PT- 1% 10%

LV- 1% 19%

ES- 1% 15%

Cz- 2% 15%

0% 25% 50% 75% 100%
relative frequencies

Figure 2: Respondents’ opinion on the removal of meat subsidies. DK stands for ’did not
know’ or 'did not want to answer’. Respondents marked as 'NA’ represent vegetarians for
whom the question was not displayed.

3.1.2 Explanatory variables

Participants were asked to choose from 12 income ranges to indicate their total monthly
income after taxes and mandatory deductions. For those unsure or unwilling to share, there
were options labelled “I do not know” and “I would prefer not to respond”. To simplify
analysis, a numerical value was assigned based on the midpoint of each range. Missing data
points were filled in using a respective country’s average income. Since different currencies
were used across countries, incomes were converted to Purchasing Power Standard (PPS)
euros. The distribution of household income across countries is shown in Figure A.2.
The model includes socio-demographic variables such as gender, age, education, type
of residence, country, and unemployment status (detailed in Table A.3). Besides that, we
were interested in examining the effect of values and shopping behaviour on meat poli-
cies. Dummy variables denoted as food factors (FF) indicate whether a specific factor
(e.g., price, taste, convenience) is important when purchasing groceries? (Table A.3). Ad-
ditionally, we measured biospheric values (emphasizing environmental concern), hedonic
values (emphasizing pleasure and comfort), egoistic values (emphasizing personal resource
protection), altruistic values (emphasizing the welfare of others), and security values (em-
phasizing health, safety, and societal stability). For instance, biospheric values were mea-
sured using items such as preventing environmental pollution, respecting the earth, and
protecting the environment, rated on a 9-point scale from 7 (supremely important) to 0
(not important) and -1 (opposed to my values). Confirmatory factor analysis (CFA) was
conducted to validate these constructs, with a Cronbach’s alpha of 0.9 indicating high
reliability. The model’s fit was supported by approximate fit indices, and the root mean
square error of approximation (0.061) suggested a reasonable fit. Further details on the
CFA model and its fit statistics are available in Zverinova et al. (2020). Missing observa-

4Respondents were asked the following question: “When buying food, what would you say are the most
important factors that influence your choice?”. They were asked to choose all factors that applied to them.



tions for value variables were substituted with the mean value to handle any gaps in the
data. Their summary statistics are available in Table A.4 and Figure A.3.

Lastly, we utilized data from the food consumption section of the questionnaire to
express meat and fish consumption. The Short-Form Food Frequency Questionnaire
(SFFFQ), a standardised tool validated against an extensive Food Frequency Question-
naire and a 24-hour diet recall for the UK (Cleghorn et al. 2016), was used to elicit
respondents’ eating patterns. Based on pre-survey feedback, minor modifications were
made to the original SFFFQ by Cleghorn et al. (2016). Specifically, frequency questions
(e.g., “How often do you eat at least one portion of [a food group X]?”) were revised to
ask directly about specific portions consumed (e.g., “How many portions of [a food group
X] do you eat?”). These questions were supplemented with images depicting typical por-
tion sizes for each food category. Because of the time constraints, three groups from the
original SFFFQ were removed (see more in Zverinova et al. (2018)).

We categorized respondents into three groups based on their consumption of meat and
fish, creating the factor variables meat_eaters and fish_eaters. Following the approach
by Scarborough et al. (2023), low meat-eaters were defined as those consuming less than
50 g of meat per day, medium meat-eaters as those consuming 50 to 100 g per day, and
high meat-eaters as those consuming more than 100 g per day. Analogically, categories
were established for fish eaters. Figure A.4 shows the relative distribution of these two
variables.

3.2 Models and Methods

The Value Theory developed by Schwartz (1992; 1994) has been already applied in food
research (Cicia et al. 2021). In our paper, it provides a foundational framework for under-
standing the factors associated with public support for meat taxation and subsidy removal.
In the context of fiscal meat policies, five key value types are of particular interest: bio-
spheric, altruistic, egoistic, hedonic, and security values. Biospheric values reflect concern
for the environment and we assume they will correlate positively with higher support for
meat-reduction policies. Altruistic values emphasize concern for others’ welfare, which
might correlate with increased support for policies aimed at reducing meat consumption
because of ethical or health-related reasons. Because of social justice, equality and sta-
bility, we can assume a positive association between security values and support for the
policies. Hedonic values focus on pleasure and comfort, which can be tied to taste and
enjoyment and therefore, negatively impact support. FEgoistic values centre on personal
benefits, such as financial implications, and could negatively affect the support.

In addition to values, sociodemographic variables (e.g. income, education, gender and
type of residence) and food-related factors (e.g. price, taste, and convenience) are in-
cluded as predictors of public support. Socio-demographics capture structural differences
in policy acceptability, while food factors reflect practical and emotional considerations
that interplay with individual value orientations. Lastly, consumption patterns, specifi-
cally meat and fish intake, provide a behavioural dimension to the analysis. This enables
us to explore how dietary habits align with policy opinions.

We employ various statistical methods to analyze factors influencing public opinions
on meat policies, specifically the introduction of a meat tax and the cessation of meat
subsidies. First, we examine the two policies separately. Although a standard ordered
logit model (OLM) may be adequate assuming parallel lines, the Partial Proportional
Odds model (PPOM) becomes essential when this assumption is violated, making it a



better fit for our dataset (Williams 2006). While our dependent variable is ordinal, the
distances between adjacent categories, such as "oppose” to "neutral” and ”neutral” to
"support,” may be different. The PPOM addresses this variability by allowing certain
coeflicients to remain constant across categories while others can vary, providing a more
flexible approach to modelling ordinal outcomes. By accommodating non-parallel slopes
across categories, the PPOM ensures a more accurate representation of the underlying
dynamics influencing the ordinal outcome.
The PPOM, as a special case of the GOLM, can be written as:
exp(aj + X181 + X2ifB25)

PYk> 1) — s .:1,2,...,M*1,
(¥ > J) L+ exp(aj + X1;61 + X2:825) ’

where M is the number of categories of the ordinal dependent variable, Yik, which rep-
resents how supportive respondent ¢ is of meat policy k, where kK = TAX, noSUBS. The
coefficient «; is the intercept (scalar). Then, i and fa; are the vectors of estimates,
where some of the coefficients can be the same for all values of j (1), while others can
differ (f2;). Subsequently, there are matrices X1; and Xy; that formed by the independent
variables (specific to respondent 7).

To evaluate the validity of the parallel lines assumption across explanatory variables,
we conducted the Brant test, which enabled us to detect any variations in the slopes of
explanatory variables across different categories of the dependent variable.

When the dependent variable is nominal (classified as opposed, support, neutral, or
do not know /prefer not to answer), we employ the Multinomial Logit Model (MNLM).
Unlike the ordinal logistic regression models, which consider the ordinal nature of the
dependent variable, the MNLM simultaneously estimates binary logits among all pairs of
categories. This allows us to analyze the probability of belonging to each category relative
to a reference category, providing insights into the factors influencing nominal outcomes.

As a robustness check, we employed a Multivariate Ordered Logit Model (MVOLM),
which extends the traditional ordered logit model by jointly modelling multiple ordinal
outcomes. This method allows us to account for the correlation between responses to dif-
ferent meat policy interventions, such as a meat tax and the removal of meat subsidies. By
modelling these outcomes simultaneously, the MVOLM provides a more nuanced analysis
of the factors influencing public support for these policies, ensuring the robustness of our
results across different model specifications.

The choice of modelling approach depends on the nature of the dependent variable and
the research question. By comparing the results obtained from different models, such as
the OLM, PPOM, MNLM and MVOLM, we can assess the robustness of our findings and
identify any discrepancies that may arise due to model specification. This process ensures
that we choose the most appropriate model to accurately capture the relationships between
variables and provide reliable insights into public support for meat policies.

Various statistical measures and tests are employed to guide our model selection pro-
cess. The likelihood ratio test compares the fit of nested models, assessing whether the ad-
dition of explanatory variables significantly improves model fit. The log-likelihood function
measures a model’s goodness of fit to the observed data. Models with higher log-likelihood
values indicate better fit, but this measure alone is insufficient for model comparison. AIC
and BIC serve as complementary metrics, balancing model fit against complexity and pe-
nalizing overly intricate models. Lower values of AIC and BIC indicate superior model
fit while simultaneously considering the trade-off between goodness of fit and the number



of parameters. We report these test statistics (Table A.14, Table A.15), which enable
us to make well-informed decisions about selecting the most suitable model. For robust-
ness checks, we provide results from the model with socio-demographics only (Model 1)
and the model augmented by values (Model 2) in the Appendix (Figure A.5, Figure A.6,
Figure A.7, Figure A.8, Table A.11, Table A.12).

Lastly, we apply clustering techniques to create a latent variable that captures respon-
dents’ overall opinions on both policies (Figure 3) and assess the factors associated with
increased support for this combined measure. The profiling was conducted on respondents
who provided clear opinions on these policies (those who did not know or did not answer
were not clustered). Similarly to Grasso et al. (2021), we use a two-step cluster anal-
ysis, combining an agglomerative hierarchical clustering procedure and a non-hierarchal
(k-means) approach. It was employed due to its suitability for handling large datasets and
its ability to manage both continuous and categorical data effectively. The final number
of clusters (k) was chosen based on a combination of the elbow method, low values of the
BIC in the cluster analyses and interpretability. Then, a k-means clustering procedure
was performed with 100 iterations to refine the classification.

Meat Tax Meat Subsidy Removal

1.00 1.00

c QOpinion

2

i . opposed
g 050 0.50

o . neutral

a . support

0.00 0.00

Cluster

Figure 3: Segmentation of respondents based on their level of support for the introduction
of a meat tax and meat subsidy removal.

We analyze created MP clusters based on socio-economic and value characteristics, as
well as food factors and meat consumption patterns. To determine how various variables
influenced cluster identification, chi-square tests were employed for categorical variables
(Table A.5), while Kruskal-Wallis one-way tests were used for continuous variables (Ta-
ble A.6). Then, we examine factors influencing the likelihood of being classified into a
specific MP segment. Given that the dependent variable (segment membership) is not or-
dered, OLM or PPOM were not suitable. Therefore, we utilize MNLM, with the “Strong
Opponents” cluster serving as the reference group for comparisons with other segments.



4 Results

4.1 Policy-Specific Regression Analysis

The regression analysis was performed in R (R Core Team 2020).° The PPOM model was
employed to analyse public positions on meat tax introduction and meat subsidy removal
(classified as opposed, neutral, or in support). Estimated odds ratios (OR) provide insights
into the factors influencing these opinions (Figure 4).° In other words, we estimate the
likelihood of being in higher attitudinal groups (i.e., being neutral or in support) compared
to a lower attitudinal group (i.e., being opposed) for TAX and noSUBS.

Odds Ratios from PPOM for taxes Odds Ratios from PPOM for subsidy removal
fish eaters (high) 1 —_——— fish eaters (high) ! —_——
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Figure 4: Odds Ratios from PPOM regression for meat taxes (left) and meat subsidy re-
moval (right). XXX:1 represents the comparison between being opposed and being neutral
or supportive, while XXX:2 compares being opposed or neutral versus being supportive.

Income, unemployment, and town were not found to be significantly associated with
public support for TAX or noSUBS. As indicated in Figure 1 and Figure 2, significant
differences among countries were found - the odds of being more likely to be neutral or
in support vs being opposed to TAX are higher in Spain and Portugal, while the odds of
being in support vs being opposed or neutral are higher for Spain, Portugal and the UK.
On the other hand, ORs for TAX, as well as noSUBS, are lower for LV compared to CZ.
Higher ORs for noSUBS were found for the UK and ES compared to CZ.

The odds of being more likely to be neutral or in support vs being opposed to TAX
are higher for females compared to males (by 16%), but there is no statistical difference

SWe use the package stargazer (Hlavac 2018) for regression tables.
SRegression results can be found in Table A.7 and Table A.8.
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in their level of support for noSUBS. Holding other variables fixed, education does not
seem to correlate with support for TAX or noSUBS. However, age does have an influence,
indicating that older people are less likely to support TAX or noSUBS, with decreasing
odds observed in the 35-49 and 50-65 age groups compared to the 18-34 year-olds.”

Pro-environmental values (“biospehric”) and egoistic tendencies increase the odds of
being in the neutral or support category compared to being opposed.® Security concerns
and hedonic values, on the other hand, decrease the odds of being in the neutral or support
category compared to being opposed (for both policies). Among food factors, price, taste,
appearance and family have lower ORs, indicating a lower likelihood of being in support
(or neutral) vs being opposed to TAX and noSUBS. Conversely, valuing health, production
methods or safety in food is associated with a higher likelihood of support for TAX or
noSUBS.

As expected, meat consumption also affects support for these policies. Compared to
low-meat eaters, those who eat medium and high amounts of meat are less likely to be neu-
tral or supportive of TAX (by 40% and 48%, respectively) and noSUBS (by 32% and 42%,
respectively) compared to being opposed. On the other hand, higher fish consumption is
associated with increased ORs. Compared to those who eat no or low amounts of fish,
eating medium and high amounts of fish increases the likelihood of being supportive (or
neutral) towards TAX by 32% and 92% and towards noSUBS by 18% and 49% (compared
to being opposed).

For the robustness check, we compared PPOM estimates with those obtained from
the OLM (Figure A.9). The significance and direction of effects remain unchanged. The
main difference lies in some of the estimated values since PPOM provides estimates for
non-parallel slopes, offering a more precise picture than the single value for parallel slopes
given by the OLM. Additionally, we compared our results to MVOLM estimates (Fig-
ure A.10), which are roughly the same as those from OLM. The error structure revealed
a correlation of 0.75 between the unobserved factors influencing responses to the meat
tax and subsidy removal. This strong correlation suggests that the two policy preferences
share common unmeasured determinants but does not indicate direct dependency between
the dependent variables themselves. The similarity between MVOLM, OLM, and PPOM
results demonstrate that our estimates are robust regardless of the econometric model
used.

Moreover, we conducted an MNLM regression, which included the additional “I would
prefer not to respond/do not know” (DK) category. In this case, the neutral response to
the respective meat policy intervention served as the base category, unlike the opposed
category used as the base in the PPOM model. MNLM results (Table A.13) closely
mirror those of the PPOM model. Similar patterns emerge regarding the associations
of gender, age, and pro-environmental values with opposition or support for TAX and
noSUBS. For example, women, Portuguese respondents, and individuals with biospheric
or egoistic values were found to be less likely to oppose TAX compared to being neutral.
These findings align with the PPOM results, where females and individuals with pro-
environmental values were also more likely to support or be neutral toward TAX than to
oppose it.

Age remains a significant predictor in both models. Older respondents show higher

"For TAX, ORs are 0.73 and 0.6 for 35-49 and 50-65 age-group vs 18-34 year-olds. For noSUBS, ORs
are 0.85 and 0.68 for 35-49 and 50-65 age-group vs. 18-34 year-olds.
SFOI" biospheric, ORTAX = 1.147 ORnoSUBS = 1.16. For egOiStiC, ORTAX = 1.23, ORnoSUBS = 1.12.
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odds of opposing both TAX and noSUBS and lower odds of being supportive relative
to neutral—just as in the PPOM, where older age groups demonstrated lower odds of
favouring either intervention compared to the younger respondents. Higher education
levels (compared to the lower secondary) reduce the odds of being in the DK category (vs.
neutral), but otherwise, educational background plays a similar role across the models and
does not significantly influence support for either TAX or noSUBS.

Values such as security and hedonism maintain their positive association with opposi-
tion in both models, reinforcing the robustness of these findings. Egoistic and biospheric
respondents continue to show greater support for TAX and noSUBS in the MNLM, as
they do in the PPOM. Finally, meat and fish consumption patterns exert the same in-
fluence across both models. Higher meat consumption is associated with lower odds of
support (and higher odds of opposition) for TAX and noSUBS, while high fish consump-
tion decreases the likelihood of being opposed (and increases OR of support for TAX)
compared to neutrality. Overall, the MNLM results reinforce the key insights from the
PPOM model, with only minor variations due to the inclusion of the DK category and
the different base categories for comparison.

When comparing the DK category with being neutral, we found that Latvians (com-
pared to Czechs), older individuals (compared to younger ones), and females (compared
to males) are more likely to be in the DK category regarding TAX. Conversely, Portuguese
respondents, more educated individuals, and those who prioritize appearance and quality
when grocery shopping are less likely to be in the DK category than to be neutral. For
meat subsidy removal, the increased odds of being in the DK category versus neutral are
observed for Latvians, older individuals, and females. In contrast, high fish and meat
eaters (vs. low fish and meat eaters) those who prioritize appearance, Portuguese respon-
dents, and those with higher education levels are less likely to be in the DK category
compared to being neutral.

4.2 Cluster Analysis

By profiling respondents based on their opinions on the introduction of meat tax and
the removal of meat subsidies, three distinct groups emerged: strong opponents, mixed
neutrals, and strong supporters (Figure 3). These clusters differ significantly in terms of
various categorical variables, as indicated by chi-square test results (Table A.5). Addi-
tionally, Kruskal-Wallis one-way tests show that values are also highly correlated with the
clusters (Table A.6). While these tests do not provide information about the strength or
direction of the correlations, further analysis using MNLM regression allows us to quantify
these relationships.

The MNLM results align with the previous PPOM and MNLM models to some extent,
with some notable variations due to the different categorical bases (Figure 5). The mixed
neutrals group, compared to strong opponents, is characterized by higher odds of support
among Spanish respondents and those with biospheric values. Additionally, respondents
who find food production methods or health important when buying food are more likely
to be in the mixed neutral group, while medium and high meat consumption decreases
the odds of being in this category. Conversely, higher fish consumption increases the odds
of being in the mixed neutral group. Older respondents, especially those aged 50-65, are
less likely to be in this group, reflecting a similar age effect seen in previous models.

The strong-supporters cluster shows even stronger associations with biospheric and
egoistic values and fish consumption, while high meat consumption is associated with lower
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Figure 5: Odds Ratios from MNLM regression for clusters. Mixed Neutrals vs. Strong
Opponents (left) and Strong Supporters vs. Strong Opponents (right).

odds of being a strong supporter (vs. being a strong opponent). Spaniards, Portuguese,
and UK respondents are also more likely to fall into this group than Czechs. Hedonism and
security concerns negatively influence the likelihood of being a strong supporter. A similar
negative effect is seen in food factors such as price, taste, appearance, and convenience. If
health, safety, and food production methods are important factors when buying food, the
respondents have higher odds of being strong supporters versus strong opponents.

Examining the mixed neutrals versus strong opponents and strong supporters versus
strong opponents reveals consistent patterns, though the effects are more pronounced for
strong supporters compared to strong opponents. Overall, cluster results show consistency
with the previous PPOM and MNLM analyses, with slight differences due to the clustering
approach used in this model.

5 Discussion

Although taxes are effective in changing behaviours (Jensen and Smed 2013; Mytton et al.
2012), their implementation is often hindered by a lack of public acceptability (Richter
et al. 2023; Pechey et al. 2022). A lower level of acceptability for the introduction of a
meat tax has also been found in our survey. More than 45% oppose the introduction, 15%
are neutral and 24% support this idea (Figure 1). In the case of meat subsidy removal,
34% are against it, 30% are in favour, and almost 18% are neutral to this change in policy
(Figure 2).

To identify which groups are less supportive of these interventions, we conducted a set
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of regression analyses. The results suggest that socio-economic factors such as income,
unemployment, and type of residence are not significantly associated with preferences
towards TAX or noSUBS, which is in line with Grimsrud et al. (2019). In contrast, cross-
country variations are evident, with Spain, Portugal, and the UK exhibiting higher odds
of supporting TAX compared to the Czech Republic, while Latvia presents lower odds
for both TAX and noSUBS. Findings by Richter et al. (2023) and Siegerink et al. (2024)
also suggest that culturally sensitive and contextually tailored approaches are essential for
designing effective fiscal policies.

Education did not emerge as a significant predictor of support for TAX or noSUBS,
even though it was found to be significant by Grimsrud et al. (2019). We only found
that respondents with higher education are less likely to be in the DK category compared
to being neutral. Females showed higher odds of being supportive of TAX (similar to
Diepeveen et al. (2013)), but there was no significant relationship between gender and
noSUBS. Age, on the other hand, plays a notable role, indicating a decreasing likelihood
of support for both policies among older people, similar to Grimsrud et al. (2019).

Recognizing that older age groups are less likely to support these interventions, tai-
lored communication strategies should be developed to effectively convey the benefits of
such measures to this demographic (e.g. educational campaigns specifically designed for
older individuals, collaboration with senior community centres and healthcare providers,
intergenerational communication strategies).

Our findings indicate that environmental values are positively associated with support
for TAX and noSUBS, consistent with the findings of Pechey et al. (2022). However,
Whitley et al. (2018) did not observe a significant relationship between biospheric values
and support for meat policies, suggesting that the influence of environmental concerns
may vary depending on the specific policy context or framing. Instead, they identified a
positive association between altruistic values and support, which aligns with our results
for TAX (but not for noSUBS). Additionally, they reported a negative effect of egois-
tic values when framed as environmental or animal welfare protection policy (otherwise
non-significant). In our study, egoistic tendencies are positively correlated with support
for TAX and noSUBS. This discrepancy could reflect differences in framing or regional
contexts, suggesting that egoistic motivations may not uniformly oppose meat policies but
could align with certain aspects, such as economic self-interest or perceived personal ben-
efits. We show that security concerns and hedonic values are associated with a decreased
likelihood of support, similar to findings by Graga et al. (2015b). Addressing these bar-
riers (e.g. by enhancing the appeal, affordability, and perceived safety of plant-based
alternatives) might improve acceptance of meat policies among meat-eaters.

Food-related factors such as price, taste, appearance, and family values correlate with
lower odds of support while valuing health, production methods, or food safety increases
the likelihood of support for both TAX and noSUBS. Individuals with higher meat con-
sumption are less likely to support TAX and noSUBS compared to low-meat eaters, likely
reflecting resistance to policies perceived as threatening their dietary habits. By contrast,
higher fish consumption is linked to increased odds of support for both TAX and noSUBS.
This may be due to fish being perceived as a more sustainable or healthier alternative to
meat, aligning with pro-environmental or health-conscious attitudes. Also, viewing meat
and fish as substitutable sources of animal protein, individuals who consume more fish
might eat less meat. This potential substitution effect could explain why fish consumers
may be more receptive to policies targeting meat reduction, as their dietary preferences
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might already align with the intended policy outcomes. Overall, these findings are in
line with research on meat consumption, which similarly identifies resistance to reduc-
tion linked to cultural, personal, and social factors such as habits and pleasure or taste
(Macdiarmid et al. 2015; Graga et al. 2015a; Kmetkova et al. 2023).

Policy Implications

When considering policy interventions, taxes emerge as a controversial yet potentially ef-
fective tool in shaping dietary behaviours. Despite public resistance, well-designed meat
taxes can significantly influence consumption patterns (OECD 2023; Pineda et al. 2024).
Effective communication and framing of policies are essential for public acceptance (Fesen-
feld 2023). Clearly explaining revenue allocation, such as funding environmental projects,
could increase support in the case of carbon pricing (Klenert et al. 2018) and beef carbon
tax (Yang et al. 2024). Transparency in revenue use, including directing funds to low-
income households or animal welfare initiatives, can also enhance acceptability (Klenert
and Mattauch 2016; Funke et al. 2022). Complementary measures, such as discounts on
plant-based meals and information campaigns, may garner more public support (Fesenfeld
et al. 2020; Pineda et al. 2024). Research also indicates that meat taxes in Europe can be
designed to avoid overburdening low-income consumers (Klenert et al. 2023).

Policymakers can consider targeted strategies to address opposition from specific groups
with lower odds of support. Enhancing the taste and variety of plant-based alternatives
can be helpful for hedonism-oriented individuals. Addressing security concerns can in-
volve promoting plant-based products with strict safety standards, emphasizing their role
in food security in the context of climate change, and highlighting their reliability dur-
ing crises. Messaging focused on affordability and highlighting the economic advantages
of plant-based options, such as lower food costs compared to omnivorous diets (e.g., as
shown by Pais et al. (2022) in Portugal), might engage price-conscious consumers. Em-
phasizing the health benefits of reducing meat consumption, such as managing chronic
diseases and improving overall well-being, and advocating for policies where a meat tax is
accompanied by subsidies on nutritious plant-based products can make healthier options
more affordable and attractive to price-sensitive older individuals.

Despite the potential effectiveness of implementing higher tax rates on meat products
to curb GHG emissions from the diet, some studies indicate that the impact may be
modest. Simulation studies (Abadie et al. 2015; Bonnet et al. 2018; Edjabou and Smed
2013) reveal that even with measures like a high-level carbon tax on meat, the resulting
reduction in GHG emissions from the diet typically falls below 10%. Similarly, a recent
impact assessment report by (EC 2024) underscores that achieving a 10-30%° reduction in
the agricultural sector’s emissions by 2040, compared to 2015 levels, will be challenging.

Public scepticism about the link between meat consumption and climate change is
one of the barriers. Many individuals underestimate the environmental impact of their
diets (Vanhonacker et al. 2013; Lea and Worsley 2003; Tobler et al. 2011). Educational
programs addressing both the health and environmental implications of meat consumption
are essential. Studies (Jalil et al. 2020; Kwasny et al. 2021) demonstrate the effectiveness
of education in reducing meat consumption and encouraging plant-based diets, although
the generalizability of these findings (e.g. because of the studied population) requires
further exploration.

9Depending on the ambitiousness of a scenario.
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Behavioural interventions, such as nudging and choice architecture, offer additional
avenues. Techniques like placing plant-based options at eye level, making them the default
choice, using appealing descriptions (Rust et al. 2020), implementing ecolabels (Potter
et al. 2021) or nutrition labelling (Ikonen et al. 2020) have shown potential. However,
inconsistencies in label formats and limited evidence of their effectiveness require further
research (Ikonen et al. 2020). Integrating these strategies with systemic changes, coupled
with educational programs on vegetarian cooking and shopping (Kwasny et al. 2021),
could further encourage reduced meat consumption.

Overall, combining fiscal policies with educational campaigns, behavioural interven-
tions, and systemic changes has the potential to influence dietary behaviours. Policy-
makers must account for diverse consumer preferences, particularly across demographic
groups, and consider culturally sensitive approaches when designing meat-related policies
in Europe.

Limitations

One of the limitations of our study is its reliance on cross-sectional data, which limits
our ability to determine causality between variables. While cross-sectional data provide a
snapshot of the population at a specific point in time, they cannot capture changes and
developments over time. Longitudinal data, on the other hand, would have enabled us to
track individuals’ support for meat policies over an extended period, facilitating the explo-
ration of temporal trends and changes in opinions and consumption patterns. This would
have offered a more comprehensive understanding of how opinions about meat policies
evolve over time, providing valuable insights into the dynamics of dietary behaviours.

Another limitation is the reliance on self-reported data for calculating meat and fish
consumption. While widely used, self-reported dietary assessments are prone to inac-
curacies, often underestimating actual intake levels (Cleghorn et al. 2016; Bedard et al.
2004). To mitigate this issue, we employed the validated SFFFQ developed by Cleghorn
et al. (2016), which has been shown to improve the accuracy of dietary assessments. How-
ever, the potential for underreporting remains a concern and should be considered when
interpreting the results.

Additionally, since vegetarians were excluded, our findings primarily reflect the per-
spectives of the non-vegetarian population, which may differ in their policy preferences
compared to vegetarians or vegans. That being said, vegetarians and vegans do not par-
ticipate in meat consumption and thus do not contribute to the problem addressed by
the policy. Consequently, their exclusion might not significantly impact the study’s out-
comes. However, including them in future research could provide a broader understanding
of societal acceptability, as it is likely that vegetarians and vegans would be more sup-
portive of these policies. Therefore, expanding surveys to include vegetarians and vegans
is recommended to capture a more comprehensive view of public opinion.

Moreover, our study did not provide detailed descriptions of the policies, which may
have influenced respondents’ levels of support. Also, we explore public support for policies
before implementation; however, empirical evidence suggests support can shift once poli-
cies are enacted. Research indicates that perceptions of policy measures, such as TAX or
noSUBS, can change when people encounter the real-world impacts of these policies (Fes-
enfeld et al. 2020). Therefore, while our study provides initial insights, the evolving nature
of public opinion emphasizes the importance of continuous assessment and adjustment of
policies to ensure their effectiveness and alignment with societal preferences.
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6 Conclusion

Our study provides a valuable understanding of public support for policies aimed at re-
ducing meat consumption, particularly through the implementation of meat taxes and the
discontinuation of meat subsidies. Despite the potential effectiveness of these interven-
tions in promoting healthier and more sustainable dietary behaviours, our findings reveal
nuanced challenges and considerations for policymakers.

We identify the socio-economic, demographic, and value-based factors that correlate
with greater support for meat-reduction policies among meat-eaters. Income and edu-
cation are often assumed to play pivotal roles in shaping attitudes toward policies, par-
ticularly fiscal ones like taxes and subsidies. The insignificance of these variables in our
study challenges this narrative, suggesting that values or regional differences may be more
predictive of policy acceptability. Cross-country variations were evident, indicating a need
for tailored approaches to policy implementation across different regions. Education and
gender did not emerge as significant predictors, while age played a notable role, with older
individuals exhibiting a decreasing likelihood of support for both policies. Tailoring com-
munication based on values, such as environmental benefits or cost savings, could be more
effective in shaping public opinion.

By identifying value systems that influence policy support, this research bridges a
critical gap in sustainable food policy design. Environmental values and egoistic tendencies
were found to increase the odds of support for meat taxes and subsidy cessation, suggesting
the importance of framing these interventions within broader environmental and health
narratives. Conversely, security concerns and hedonic values decreased the likelihood of
support, emphasizing the need for targeted messaging to address perceived barriers.

While cross-sectional data provide some insights, longitudinal studies are needed to
capture changes in opinions and behaviours over time. Further, experimental research is
necessary to assess whether framing the issue and emphasizing the benefits of interventions
could increase the acceptability of effective but unpopular policies.

Policymakers must carefully consider the diverse needs and preferences of different
consumer groups and continually assess and adjust policy measures to maintain their
efficacy and alignment with societal preferences. Drawing on our findings, they can identify
groups less inclined to support meat policies. This understanding enables the development
of tailored and effective strategies that align more closely with the opinions and behaviours
of diverse demographic groups across Europe.
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Abbreviations

AIC Akaike Information Criterion

BIC Bayesian Information Criterion

CZ Czech Republic

DK Do not know or prefer not to respond
ES Spain

EU European Union

FAO Food and Agricultural Organization
FF Food Factors

GHG Greenhouse Gas

GOLM Generalized Ordered Logit Model
LV Latvia

MNLM Multinomial Logit Model

MP Meat Policies

MVOLM Multivariate Ordered Logit Model
noSUBS Meat Subsidy Removal

OLM Ordered Logit Model

OR 0Odds Ratio

PPS Purchasing Power Standard

PPOM Partial Proportional Odds Model
PT Portugal

SFFFQ Short-Form Food Frequency Questionnaire
TAX Meat Tax Introduction

UK United Kingdom

VAT Value Added Tax
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