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Correlates of Goal Setting for the Reduction of Meat Consumption

The leading cause of poor health is malnutrition, including obesity and
undernutrition. Climate change will worsen all of these conditions and systemic
changes will be needed to improve these threats to human health and the
environment (Swinburn et al., 2019). Worldwide, food production is responsible for a
big part of all human-made greenhouse gas emissions, with meat products having
the highest emission rates per kilogram of food (Poore & Nemecek, 2018). The
necessity of cultivating crops for feeding the current livestock population (Mottet et
al., 2017), drives agricultural expansion into natural ecosystems, resulting in the loss
of critical carbon storage, water regulation, and biodiversity (Houghton & Nassikas,
2017). Although meat offers substantial nutritional value (Laskowski et al., 2018;
Pereira & Vicente, 2013), overconsumption of red and processed meat leads to an
increased risk of coronary heart disease, colorectal cancer and type 2 diabetes
(Fanzo & Davis, 2021; Micha et al., 2012; M. C. Stern et al., 2024; World Health
Organization, 2015). To avoid these health risks, sustainably feed the growing global
population and slow climate change, reducing meat consumption is essential. This is
particularly important in high- and middle-income countries where alternatives are
available and meat intake is high (Adesogan et al., 2020; Willett et al., 2019).

Nevertheless, achieving population-wide reductions in meat consumption is
not straightforward, being fundamentally an individual decision (Stephens et al.,
2014). While health, economic, and environmental reasons are the main described
motivators for individuals to decrease their meat intake (Gracga et al., 2015; Whitton et
al., 2021), numerous other factors have also been identified as predictors of intention
to reduce meat consumption. For instance, studies have shown that women are more
inclined to reduce meat consumption compared to men (e.g., Greenwell et al., 2024;
Hielkema & Lund, 2021; Reist et al., 2023). Personal, descriptive, and injunctive
norms (e.g., Carfora et al., 2017, 2020; Chen, 2022; Coker & Van der Linden, 2022;
Krispenz & Bertrams, 2020) and the HEXACO personality traits of openness to
experience and conscientiousness (e.g., Hopwood et al., 2024; Reist et al., 2023;
Soutter et al., 2020) have demonstrated consistent positive relationships with a
higher intention to reduce meat consumption. In contrast, an individual's current level
of meat consumption has been shown to have a negative association with their
intention to reduce it (e.g., Carfora et al., 2017, 2020; Coker & Van der Linden, 2022;
Krispenz & Bertrams, 2020).



While numerous studies have investigated factors related to intended meat
reduction, research exploring the extent to which individuals are willing to reduce
their consumption is limited (Cheah et al., 2020). Examining these factors using meat
reduction goal setting allows for a measurement of the level of participants’
willingness to reduce meat intake. Goal setting may also serve as a crucial
mechanism for translating meat reduction intention or willingness into actual behavior
(Epton et al., 2017) and adheres to the individual nature of dietary decision taking
(Stephens et al., 2014). This thesis aims to address the existing research gap about
the level to which individuals are willing to reduce meat consumption, by exploring
the relationship between several predictors and the extent of meat reduction

willingness through participants setting a specific reduction goal.
Meat Production and the Environment

The environmental consequences of high meat production and
overconsumption are well established. During the 2018—-2020 period, greenhouse
gas emissions from meat production accounted for approximately 54% of total
agricultural emissions in the world (Food and Agriculture Organization of the United
Nations, 2021). In the meta-analysis by Poore & Nemecek (2018) greenhouse gas
emissions across the entire supply chain (including e.g., land use, farming,
transportation and losses) were examined and revealed that compared to most other
foods, meat products have the highest greenhouse gas emissions per kilogram of
food (see Figure 1). Particularly beef from livestock production has very high
emissions, which generates approximately 99.5 kg of carbon dioxide-equivalents per
kilogram of meat (including non-CO2 gases weighted by their warming potential over
a 100-year time scale). This is 22 times higher than the emissions from rice (~4.5 kg).
For better visibility, Figure 1 represents all meat products and a selection of other
commonly consumed products rather than the full dataset of 43 food types. Among
the food types analyzed by Poore & Nemecek (2018), seven of the 10 highest-

emission foods were meat or fish products.



Figure 1

Greenhouse Gas Emissions per Kilogram of Food Product

Beef (beef herd) 99.48 kg
Lamb & Mutton 39.72 kg
Beef (dairy herd) 33.3 kg
Cheese 23.88 kg
Porc 12.31 kg
Poultry 9.87 kg
Eggs 4.67 kg
Rice 4.45 kg
Milk 3.15kg
Tomatoes 2.09 kg
Wheat & Rye 1.57 kg
Potatoes 0.46 kg

0 25 50 75 100

Note. Data adapted from Poore & Nemecek (2018). Greenhouse gas emissions are
measured in kilograms of carbon dioxide equivalents (kg CO2-eq), meaning that non-
CO2 gases are weighted based on their warming potential over a 100-year timescale.

The graph includes emissions across the supply chain.

An aspect to consider when discussing livestock emissions is the significant
amount of land required for their production. The expansion of agriculture into natural
ecosystems has contributed to the loss of environmental benefits such as carbon
storage, water regulation and biodiversity (Houghton & Nassikas, 2017). It is
uncertain how global agricultural land will adapt to the rising demand for crops and
pasture as the population and incomes continue to grow (Bahar et al., 2020). From
1850 to 2015, global cropland and pasture have already increased by 110% and 59%
respectively while global forest expansion decreased by 17% (Houghton & Nassikas,
2017).

To ensure global food security for the growing population while limiting land
use, agricultural land should be used as efficiently as possible. Ruminants (such as
cattle and sheep) have the ability to convert grass, which can grow in poor soil

conditions, into food such as meat and milk (Szczebyto et al., 2022). According to a



study from Mottet et al. (2017), 65% of grasslands dedicated to livestock cannot be
converted into cropland due to unsuitable soil and environmental conditions. This
means that a certain level of livestock is important to use available land efficiently,

especially in regions with unfavorable soil and climatic conditions for crops.

However, this does not imply that the current scale of global livestock is
sustainable, because existing pastureland alone cannot feed the animals. To produce
1 kg of meat, ruminants (such as cattle and sheep) require 2.8 kg of human-edible
crops (Mottet et al., 2017). If no additional crops were introduced and the United
States exclusively raised grass-fed beef, the existing grasslands could sustain only
27% of the current beef supply (Hayek & Garrett, 2018). Poultry and pigs cannot be
fed on grassland and therefore rely even more heavily on cropland. Producing 1 kg of
meat from non-ruminant animals (such as poultry and pigs) requires 3.2 kg of human-
edible crops (Mottet et al., 2017). For example soybeans, whose production has been
linked to deforestation in Brazil's Amazon (Delaroche et al., 2023), are mostly used to

feed the large pig and poultry populations (Fraanje & Garnett, 2020).
Meat Consumption and Health

Meat is a nutrient and energy dense food and a source of protein as well as
other nutrients that are easily absorbed from it, such as vitamin B12, iron and zinc
(Laskowski et al., 2018; Pereira & Vicente, 2013). These nutrients are especially
important for young children, pregnant women and elderly people (Wyness, 2016).
However, meat is not essential for a sufficient intake of these nutrients, provided that
a diverse range of other foods is available and incorporated into the diet (Godfray et
al., 2018). This means that meat remains a crucial source of nutrition in low-income
countries where meat substitutes are rare and meat consumption is already
significantly lower than the global average (Afshin et al., 2019; Fanzo & Davis, 2021),
but reducing meat consumption specifically in high- and middle-income countries
could offer substantial benefits (Adesogan et al., 2020; Stoll-Kleemann & Schmidt,
2017).

Several studies have established a connection between the consumption of
red and especially processed meat (processed meat refers to meat that has been
salted, cured, smoked or undergone other processes to enhance flavor or improve
preservation) and an increased risk of coronary heart disease, colorectal cancer and
type 2 diabetes (Fanzo & Davis, 2021; Micha et al., 2012; M. C. Stern et al., 2024;



World Health Organization, 2015). Coronary heart diseases, the leading cause of
death worldwide, account for 45% of adult fatalities in high-income countries and
around 25% in developing nations (Bundesministerium flr Soziales, Gesundheit,
Pflege und Konsumentenschutz, 2021). The International Agency for Research on
Cancer classified red meat as ,probably carcinogenic to humans” and processed
meat as ,carcinogenic to humans” based on the evidence of 2015. Their analysis
concluded that each 50 g of daily eaten processed meat increases the risk of

colorectal cancer by 18% (World Health Organization, 2015).
Combining Sustainability and Health

To address global nutrition, the EAT-Lancet Report, developed by a
multidisciplinary team of experts (such as in nutrition, health, political science, and
environmental sustainability), analyzed dietary patterns promoting both human health
and environmental sustainability (Willett et al., 2019). The proposed diet included a
high intake of vegetables, fruits, and whole grains, moderate intake of seafood and
poultry and minimal consumption of red and processed meat. The report
recommends approximately 7 g of beef/lamb, 7 g of pork, and 29 g of poultry per day
for a balanced diet based on a 2,500 kcal/day intake. No exact numbers have been
given for processed meat. Global meat intake far exceeds these recommendations,
with an average daily intake of around 27 g of red meat and 4 g of processed meat,
though there are significant regional differences (Afshin et al., 2019). For example, in
high-income North America, red meat intake is around 50 g/day, while in South Asia,
it remains below 5 g/day. The United States Department of Agriculture (USDA)
estimates the daily meat intake for citizens of the United States to be around 166.5 g

across all types of meat (United States Department of Agriculture (USDA), 2025).

Afshin et al. (2019) calculated in their meta-analysis the optimal meat intake
as the level that minimizes the risk of mortality from disease. Following these
calculations, global consumption of processed meat is 90% higher than the optimal
amount of consumption and the consumption of red meat is 18% higher than the
optimal intake. In their meta-analysis, high-income countries in North America have
the highest consumption of processed meat, followed by high-income Pacific Asia

and Western Europe.



Between 1961 and 2011, global meat consumption rose from 23.1 kg' to 42.20
kg per person and year, especially due to countries with high purchasing power, such
as Australia, Canada or countries of the European Union (Sans & Combris, 2015).
While the general trend continued until 2020, some countries such as New Zealand,
Switzerland, Paraguay, Nigeria and Ethiopia, demonstrated a decline in meat
consumption between 2000 and 2020 (Whitton et al., 2021). In Paraguay, Nigeria,
and Ethiopia this is traced to the reduced affordability of meat for the population
(Whitton et al., 2021), while in New Zealand and Switzerland, the decrease was
attributed to the growing popularity of vegetarianism (Greenwell et al., 2024;
Schipbach et al., 2017). It has been shown that the relationship between meat
consumption and income follows an inverted “U-shape”, at a certain level of income

meat consumption stagnates or even declines (Vranken et al., 2014).

Austria is another country showing a decline in meat consumption. In 2023,
the per capita meat consumption was 86.6 kg, marking a reduction of 1.7 kg
compared to 2022 and of 10.9 kg since 2013 (Statistik Austria, 2024). Austrian
inhabitants have also shown increasing interest in becoming vegetarian or vegan
(Ploll et al., 2020). While there is a growing willingness to reduce meat consumption,
it is still approximately double the 2011 global average of around 42 kg (Sans &

Combris, 2015), indicating that there is considerable room for further improvement.

All these findings highlight the urgent need to reduce meat consumption as
well as production - for the sake of public health, environmental sustainability, and

future food security.
Factors Influencing Meat Consumption

Meat consumption is deeply ingrained in many societies and individuals’ daily
lives and not everyone is willing to reduce their intake (Szczebyto et al., 2022).
Decreasing meat consumption can be difficult due to the daily need of eating, which
leads to a strong habit and requires effort to modify (Rees et al., 2018; Zur &
Klockner, 2014). This decision is primarily driven by environmental and health

reasons (Cheah et al., 2020; Turnes et al., 2023). The willingness and intention of

'These numbers are not comparable to the daily meat intake above, as they are based
on retail weight per capita and do not account for consumer waste, including losses
from food service, home preparation (such as trimming and cooking) and spoilage
(Fehrenbach et al., 2016; Godfray et al., 2018; McMichael et al., 2007).



meat reduction is correlated with various factors including gender identity, norms,
personality and current meat consumption (Carfora et al., 2020; Coker & Van der
Linden, 2022; Reist et al., 2023; Zur & Klockner, 2014).

Gender Identity

Gender identity plays a significant role in the amount of meat consumption.
Studies show consistently higher intake among men compared with women (Coker &
Van der Linden, 2022; Latvala et al., 2012; Lea et al., 2006; Oliveira & Calheiros,
2015; Szczebyto et al., 2022; Turnes et al., 2023) and male study participants show
greater meat attachment (Gracga et al., 2015). Women are more likely to change their
consumption patterns (Kemper, 2020) choose vegetarian or vegan diets (Greenwell
et al., 2024; Hielkema & Lund, 2021; Reist et al., 2023; Verain & Dagevos, 2022) and
adhere to their vegetarian diets more strictly (Rosenfeld, 2020). They also show
higher levels of intention and willingness to reduce meat consumption than men
(Seffen & Dohle, 2023). A reason for this discrepancy might be that eating meat is
associated with masculinity (Rosenfeld, 2020; Rothgerber, 2013) and that men tend
to engage in more health-related risky behaviors compared to women, such as
smoking, physical inactivity, low fruit and vegetable intake, and higher consumption of
fatty meat (Barreto & Figueiredo, 2009).

Norms

Reducing meat consumption may be perceived as an inconvenience and as a
behavior that does not just align with individual self-interest, as it is a common
component of many dishes and is good tasting to a lot of people (Cheah et al., 2020;
Zur & Klockner, 2014). Such behaviors can be explained by personal and social
norms, which act as further motivational factors from other people or someone’s own
belief system (P. C. Stern et al., 1999; Thagersen, 2008).

Personal Norms. Personal norms refer to an individual’s moral beliefs and the
self-imposed rules or standards that guide their behavior and therefore act as an
internal compass (De Groot et al., 2021). Personal norms influence pro-
environmental intentions such as reduced consumption of clothes, buying
environmentally friendly products and travelling in environmentally friendly ways
(Joanes, 2019; Onwezen et al., 2013). Research has shown that personal norms can

mediate the relationship between social norms and pro-environmental behavior



(Doran & Larsen, 2016; Han et al., 2018; Schultz et al., 2016). De Groot et al. (2021)
found out that participants with stronger personal norms are more likely to reduce
their meat consumption, regardless of their perceptions of social norms towards meat
consumption. A significant correlation between moral beliefs and the intention to
reduce meat consumption has been established (Zur & Klockner, 2014) and several
studies correlated personal norms and intention to reduce meat consumption and
reported significant correlations ranging from r = .36 to .59 (Carfora et al., 2020;

Onwezen et al., 2013; Wang & Scrimgeour, 2021)

Social Norms. Social norms are another important part of the influence of
behavior and intentions (De Groot et al., 2021). Social norms are ,rules and
standards that are understood by members of a group, and that guide and/or
constrain social behavior” (Cialdini & Trost, 1998, p. 152). They are propagated
through informal communication (Kincaid, 2004) and can be codified through rules
and laws, though often they are not and remain implicit (Pristl et al., 2021). Social
norm interventions often rely on making salient two specific types of social norms,
injunctive and descriptive social norms (De Groot et al., 2021). Injunctive social
norms are ,the expectation or subjective probability that a given referent individual or
group (e.g., friends, family, spouse, coworkers, one’s physician or supervisor)
approves or disapproves of performing the behavior under consideration.“ (Ajzen &
Schmidt, 2020, p. 20). Descriptive norms, on the other hand, refer to beliefs about
what is actually done by others (Lapinski & Rimal, 2005). For example, in the context
of meat consumption, descriptive social norms reflect beliefs about how many people
in one’s environment are reducing their meat intake, while injunctive social norms
refer to one’s perception of how meat reduction is viewed or approved of within their

social environment.

Studies have found that both descriptive and injunctive social norms are
relevant to a variety of pro-environmental behaviors such as the use of plastic bags,
organic food purchase, energy conservation, recycling and acceptance of
environmental policies (Bertoldo & Castro, 2016; Cialdini & Jacobson, 2021; De
Groot et al., 2013; De Groot & Schuitema, 2012) as well as having an influence on
the reduction of meat consumption (Cialdini & Jacobson, 2021). In an experiment of
Sparkmann & Walton (2017), individuals chose more meatless lunch options at the
Stanford university cafe when they were informed that other US citizens and

members of the university make an effort to limit their meat consumption.
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Zur & Klockner (2014) found no correlation between injunctive social norms
and the intention to reduce meat consumption, however, they did identify a
correlation with descriptive social norms. Several other studies linked meat reduction
and descriptive social norms, such as a study on meat reduction in Denmark, which
found that knowing three or more people who had recently reduced or stopped their
meat consumption, increased the likelihood of becoming a meat reducer. Most
participants with no intention to reduce meat intake did not know anyone in their
social environment who had done so (Hielkema & Lund, 2021). When people at the
front of a queue choose a vegetarian dish, it increases the likelihood that others will
also choose a vegetarian main course in a workplace restaurant, especially when the
participant had high intentions to follow a vegetarian diet beforehand (Hammami et
al., 2023).

Theory of Planned Behavior as Model to Explain Norms in Meat
Reduction. Social norms in relation to meat reduction have been mostly researched
within other models. Multiple studies analyzing the intention or willingness to reduce
meat consumption are using the Theory of Reasoned Action (TRA) from Fishbein &
Ajzen (1975) (Chen, 2022; Kamal & Leby, 2023), but especially the Theory of
Planned Behavior (TPB) from Ajzen (1991) (Carfora et al., 2017, 2020; Chen, 2022;
Coker & Van der Linden, 2022; Krispenz & Bertrams, 2020; Onwezen et al., 2013;
Rees et al., 2018, 2018; Severijns et al., 2023; Wang & Scrimgeour, 2021). The TRA
explains intention and subsequent behavior through two components: attitude toward
the behavior and subjective norm. Attitude is shaped by beliefs about the anticipated
outcomes of an individual’s behavior and their evaluation, while the subjective norm
is formed by beliefs about others’ expectations (Fishbein & Ajzen, 1975). The TPB,
illustrated in Figure 2, extends the TRA by incorporating perceived behavioral control,
which is influenced by beliefs regarding factors that can either facilitate or act as

barriers to the performance of the behavior (Ajzen, 1991).

Subjective norms can be seen as very similar, but not equal to injunctive and
descriptive social norms and are a construct specifically used in the TRA and TPB
(Cialdini & Jacobson, 2021). They are defined as ,the belief that a significant person
or group of people will approve and support a specific behaviour” (Kamal & Leby,
2023, p. 236). Subjective norms can be understood as norms that are influenced by

an individual’s immediate social environment in comparison to the general social
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environment’s influence of social norms (Ajzen & Schmidt, 2020; Cialdini &
Jacobson, 2021).

Figure 1
Theory of Planned Behavior (TPB)

- N

Attitude toward
behavior

Subjective
norm

Perceived
behavioral
control

Intention ]—[ Behavior ]

Note. Theory from Ajzen (1991)

The TPB has been demonstrated to be a useful model for examining the
attitudes of various dietary groups, including meat eaters, meat avoiders,
vegetarians, and vegans (Povey et al., 2001). Most studies found significant
correlations between subjective norms and the intention or willingness to reduce
meat consumption, ranging from r = .18 to r = .57 (Carfora et al., 2017, 2020; Chen,
2022; Coker & Van der Linden, 2022; Kamal & Leby, 2023; Krispenz & Bertrams,
2020). The studies by Rees et al. (2018) and Wang & Scrimgeour (2021) found no

significant correlation between subjective norms and meat reduction intention.
Personality

Research frequently assesses personality using two models: the Big Five and
the HEXACO model. The Big Five model is typically measured by the Big Five
Inventory (Costa & MacCrae, 1992), which consists of the dimensions neuroticism,
agreeableness, conscientiousness, openness to experience and extraversion. The
HEXACO model is assessed via the HEXACO Inventory (De Vries, 2013), and
consists of emotionality, agreeableness, conscientiousness, openness to experience,
extraversion and the new dimension honesty-humility. Several studies have used the
Big Five or HEXACO model to test environmental attitudes (Hirsh, 2010; Hopwood et
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al., 2024; Milfont & Sibley, 2012; Reist et al., 2023; Tai-Yi & Yu, 2017). A meta-
analysis by Soutter et al. (2020) combined data from 38 sources to examine the
relationship of Big Five and HEXACO personality traits to pro-environmental attitudes
and behaviors. Among the traits studied, openness to experience and honesty-
humility showed the strongest correlations with pro-environmental attitudes (r = .22
and .20, respectively) and behaviors (r = .21 and .25, respectively). Agreeableness,
conscientiousness and extraversion have also shown correlations, but to a much
lesser extent. In a separate meta-analysis, Reist et al. (2023) have been
differentiating the Big Five personality traits between omnivores, vegetarians, and
vegans. Based on 15 studies, the results indicated that vegans were significantly
higher in openness to experience (d = .40) and agreeableness (d = .17) than
omnivores and significantly higher in openness to experience (d = .14) than
vegetarians. Honesty-humility was not examined, as it is not part of the Big Five

model.

Hopwood et al. (2024) examined the relationship between the HEXACO model
and the intention to eat less meat among omnivore participants. Those who scored
higher in honesty-humility and openness to experience demonstrated a small but
significant association with a greater intention to reduce meat consumption

(openness to experience, r = .18; honesty-humility, r = .1).
Meat Consumption

Both health and environmental research recommend including past behavior
in robust models assessing food choice intention and behavior (Carfora et al., 2020).
Several studies have found that the frequency of meat consumption negatively
predicts the intention to eat less meat. Higher meat consumption was linked to a
lower intention to reduce it, showing significant correlations ranging from r=-.11to r
= -.52 (Carfora et al., 2017, 2020; Coker & Van der Linden, 2022; Krispenz &
Bertrams, 2020; Seffen & Dohle, 2023; Turnes et al., 2023; Zur & Kldckner, 2014).
While Hielkema & Lund (2021) found no significant association between meat
reduction intention and current level of consumption across three meat eating groups
(meat reducers, those intending to reduce, and those with no intention), Turnes et al.
(2023) identified a different pattern. Their study showed that individuals who
consume meat less frequently are significantly more willing to reduce their intake for

environmental reasons (81.6%), compared to only 18.4% of those who consume



13

meat daily. In fact, consuming meat less frequently than every day was associated

with a four times greater likelihood of intending to cut meat intake.

A reason for the negative correlation might be because people who eat less
meat already have a lower attachment to it and are therefore more willing to reduce
the consumption (Szczebyto et al., 2022). Another factor could be that meat eating
behavior is strongly correlated with meat eating habits, because eating patterns are
highly repetitive and thus most likely a routine, which are harder to change (Zur &
Klockner, 2014).

Goal Setting, Intention and Dietary Behavior Change

Behavioral intention has been extensively studied in the context of reducing
meat intake (e.g., Hammami et al., 2023; Harland et al., 1999; Hopwood et al., 2024;
Hunter & Rdds, 2016; Zur & Klockner, 2014). Intentions, which can be seen as ,one’s
motivation or decision to try to perform a focal behaviour” (Prestwich et al., 2008, p.
49), have shown to play an important role in behavior (Ajzen, 1991). Intentions
encompass both the individual’s level of commitment (determination to reduce meat
consumption) and the level of set goal (the amount of reduction individuals are willing
to undertake) (Sheeran & Webb, 2016). However, intention does not always translate
into action, and there is often a gap between the desire to reduce meat consumption
and actual behavioral change, called the intention-behavior gap (Hassan et al., 2016;
Sheeran & Webb, 2016).

Setting a goal might be an important mechanism to close this intention-
behavior gap, as goal setting has shown to be a small but consistent predictor of
successful changes across a large range of behaviors in the meta-analysis by Epton
et al. (2017), which examined 384 effect sizes from 141 studies. Setting a goal might
therefore serve as an important mechanism for translating intention or willingness
into action such as meat reduction behavior. Furthermore, goal desire has been
shown to positively moderate the intention-behavior relationship in the context of fruit
intake, alcohol consumption, and snacking (Prestwich et al., 2008). Supporting this,
the literature review by Shilts et al. (2004) which analyzed 28 studies using goal
setting to modify dietary or physical activity behaviors, indicates that goal setting is an

effective strategy for promoting dietary behavior changes.
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Behavioral intention and willingness have been extensively studied in the
context of reducing meat intake (Hammami et al., 2023; Harland et al., 1999;
Hopwood et al., 2024; Hunter & Rdds, 2016; Zur & Kléckner, 2014) and goals and
behavioral intentions are strongly linked (Prestwich et al., 2008; Sheeran & Webb,
2016). However, no study has analyzed potential factors explicitly linked with the
level of goal for pro-environmental behavior or dietary change, especially regarding
meat consumption. The lack of research exists despite setting goals having shown a

positive impact in changing behavior.

This thesis addresses this research gap by analyzing several potential factors

influencing goal setting for meat reduction.
Present Study

Reducing meat consumption offers significant health and environmental
benefits (Poore & Nemecek, 2018; World Health Organization, 2015). The
importance and relevance of this topic are reflected in the extent of the recent
research analyzing potential influences on meat reduction. Studies have looked into
willingness to reduce meat (Kamal & Leby, 2023; Wang & Scrimgeour, 2021), meat
attachment (Graga et al., 2015) and especially meat reduction intention (e.g.,
Hopwood et al., 2024; Krispenz & Bertrams, 2020). However, the primary focus of
these studies has been on whether individuals are willing, attached to, or intend to
reduce meat consumption, rather than on the amount of reduction meat eaters are
willing to undertake. The strength of using goal setting as the meat reduction
construct lies in the potential to compare individuals with different levels of meat
reduction intentions, from individuals wanting to make small reductions to more

substantial ones.

This research gap of understanding the factors influencing the quantity of meat
reduced by meat eaters has also been pointed out by Cheah et al. (2020). Notably,
the study by Zur & Kléckner (2014) stands out as one of the few assessing meat
reduction intention by considering the extent of reduction (ranging from no intention
to reduce, to reducing consumption to special occasions only, avoiding specific types
of meat, intending to become vegetarian and intending to become vegan). Setting a
meat reduction goal might be an effective way to analyze the amount people are

willing to reduce.
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The main goal of this thesis is to contribute to a better understanding of which
factors shape the amount to reduce meat consumption using a sample of Austrian
students. The recent decline in meat consumption in Austria indicates a growing
willingness to reduce intake (Statistik Austria, 2024 ). Therefore, it is a good sample to
analyze potential factors influencing goal-setting behavior by asking the research

question: Which variables have an impact in setting a goal for meat reduction?
Potential Predictor Variables

This thesis examines multiple variables which have shown significant links in
past research with the intention or willingness to reduce meat consumption. The aim
is to explore their relationship with setting a specific meat reduction goal. Because of
the large number of hypotheses, they are summarized in Table 1. The variables

including these hypotheses will be described as ,main variables” in this thesis.

Table 1

Hypotheses of the Thesis

Variable Hypothesis

H1 Gender Women set significantly higher goals for meat reduction than
identity men.

H2 Personal Higher scores in personal norms correlate with setting higher
norms goals for meat reduction.

H3 Descriptive Higher scores in descriptive social norms correlate with setting
social norms  higher goals for meat reduction.

H4 Injunctive Higher scores in injunctive social norms correlate with setting
social norms  higher goals for meat reduction.

H5 Honesty- Higher scores in honesty-humility correlate with setting higher
Humility goals for meat reduction.

H6 Openness to  Higher scores in openness to experience correlate with setting
Experience higher goals for meat reduction.

H7 Meat A higher meat consumption correlates with setting lower goals
consumption  for meat reduction.

Gender ldentity. Research consistently shows a gender gap in meat
consumption and attitudes. Men tend to exhibit greater meat attachment (Gracga et
al., 2015) and are less willing to reduce their meat intake (Seffen & Dohle, 2023).
Conversely, women consume less meat and are more likely to adopt vegetarian diets
(Coker & Van der Linden, 2022; Greenwell et al., 2024; Hielkema & Lund, 2021;
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Latvala et al., 2012; Lea et al., 2006; Oliveira & Calheiros, 2015; Reist et al., 2023;
Szczebyto et al., 2022; Turnes et al., 2023; Verain & Dagevos, 2022). Based on this
data, the first hypothesis (H1) is that female participants will set higher goals for meat

reduction than male participants.

Norms. Both personal and social norms play a significant role in influencing
meat consumption and reduction. Personal norms, reflecting internalized moral
beliefs, have been linked to increased intention and willingness to reduce meat intake
(Carfora et al., 2020; De Groot et al., 2013; Onwezen et al., 2013; Wang &
Scrimgeour, 2021; Zur & Kléckner, 2014). Similarly, descriptive and injunctive social
norms have been shown to promote pro-environmental behaviors, including meat
reduction behavior, willingness and intention (Bertoldo & Castro, 2016; Carfora et al.,
2017, 2020; Chen, 2022; Cialdini & Jacobson, 2021; Coker & Van der Linden, 2022;
De Groot et al., 2013; De Groot & Schuitema, 2012; Hammami et al., 2023; Hielkema
& Lund, 2021; Kamal & Leby, 2023; Krispenz & Bertrams, 2020; Sparkman & Walton,
2017; Zur & Klockner, 2014). Based on these findings, this thesis expects that higher
scores in personal norms, descriptive social norms, and injunctive social norms

correlate with setting higher goals for meat reduction (H2, H3, H4).

Personality. Of the HEXACO and Big Five personality traits, particularly
openness to experience and honesty-humility, have been linked to pro-environmental
attitudes and behaviors (Hirsh, 2010; Hopwood et al., 2024; Milfont & Sibley, 2012;
Reist et al., 2023; Soutter et al., 2020; Tai-Yi & Yu, 2017) Individuals with higher
honesty-humility and openness to experience also show a greater intention to reduce
meat consumption (Hopwood et al., 2024). Therefore, this study hypothesizes that
honesty-humility (H5) and openness to experience (H6) will correlate with setting
higher goals for meat reduction. To establish better consistency, the hypothesis labels
for the HEXACO model were changed from H5a and H5b to H5 and H6, deviating
from the pre-registered report. The other personality dimensions will be included as

exploratory variables.

Meat Consumption. The current level of meat consumption of an individual
significantly influences future intentions and behavior. Higher meat consumption is
generally associated with a lower intention to reduce intake (Carfora et al., 2017,
2020; Coker & Van der Linden, 2022; Krispenz & Bertrams, 2020; Seffen & Dohle,
2023; Turnes et al., 2023; Zur & Klockner, 2014). This may be due to lower meat
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attachment and the habitual nature of eating patterns (Szczebyto et al., 2022; Zur &
Kléckner, 2014). Therefore, this study expects a negative correlation between meat
consumption and goal setting, meaning that higher meat consumption will be

associated with setting lower goals for meat reduction (H7).
Exploratory Variables

This thesis includes several variables that have shown contradictory results in
previous research or have had little research done on in the context of meat
reduction. These variables will be analyzed without a hypothesis to provide further

insights into their potential role in influencing meat consumption goals.

Self-Efficacy. Self-efficacy, defined as the ,belief in one’s capabilities to
organize and execute the courses of action required to produce given attainments”
(Bandura, 1997, p. 3), has been a widespread variable in psychology. It has been
proposed that individuals’ efficacy expectations are the major determinant of goal
setting, willingness to expend effort, and goal persistence (Eccles & Wigfield, 2002).
However, comparing findings across studies has sometimes been challenging due to
varying conceptualizations and operationalizations of self-efficacy (Hamann et al.,
2024).

In the context of meat reduction, some studies applying the Theory of Planned
Behavior (TPB) to analyze meat reduction intention have used self-efficacy
questionnaires to operationalize perceived behavioral control (Chen, 2022; Coker &
Van der Linden, 2022), most did not (Carfora et al., 2017, 2020; Kamal & Leby, 2023;
Krispenz & Bertrams, 2020; Onwezen et al., 2013; Rees et al., 2018, 2018; Wang &
Scrimgeour, 2021). While in the study of Chen (2022) self-efficacy correlated the
strongest with intention to reduce meat (r = .57), compared to the other TPB
constructs. Coker & Van der Linden (2022) found self-efficacy to be the weakest
contributor for intentions and it did not significantly predict behavior. Hopwood et al.
(2024), who analyzed self-efficacy outside of the TPB model, found no correlation

between generalized self-efficacy and intention to eat less meat.

Self-Control. Self-control, which is essential for regulating one’s behavior in
order to achieve specific goals (Diamond, 2013), may play a key role in pro-
environmental behaviors. These behaviors, including meat reduction, often

necessitate overcoming immediate gratification and investing greater effort compared
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to conventional, non-environmental choices (Jankowski et al., 2024). A systematic
review by Colombo et al. (2023) found a positive link between self-regulation
processes with pro-environmental behavior. Moreover, self-control has been
suggested as a crucial trait for maintaining long-term environmental goals (Wyss et
al., 2022). While research indicates a connection between self-control and broader
pro-environmental behaviors, empirical studies specifically examining its role in meat

reduction intentions remain limited (Wehbe et al., 2022).

Non-Zero-Sum Beliefs. A zero-sum game is a mathematical model in game-
and economic theory that represents a situation involving two competing entities,
where one party’s gain is exactly balanced by the other party’s loss, with the result
that the net benefit of the game is zero (Moulin & Vial, 1978). Examples include
games like poker or chess. Zero-sum beliefs are the psychological perspective
referring to the assumption that one person’s gain must come at the expense of
another’s loss (Andrews-Fearon & Davidai, 2023). Zero-sum-beliefs lead to beliefs of
resource scarcity and encourage less cooperative behavior, even in contexts where
gains are not necessarily mutually exclusive, and therefore non-zero-sum (Meegan,
2010).

Burgstaller & Florack (2025) demonstrated that non-zero-sum beliefs predicted
individuals’ willingness to make sacrifices for the environment, even after accounting
for social trust, belief in a just world, and social dominance orientation. Drawing on
the ego-/ecosystem theory (Crocker & Canevello, 2015), they argued that individuals
believing that all parties are able to profit from a situation, tend to adopt an
ecosystem perspective, characterized by interconnected thinking and consideration
of others. This perspective, in turn, fosters a greater willingness to make sacrifices for
collective benefits, such as environmental protection, compared to individuals with a
self-centered egosystem perspective. Therefore, a potential link may exist between

non-zero-sum beliefs and individuals’ intentions to reduce their meat consumption.

Willpower Beliefs. Lay theories about willpower, the belief that willpower is
either a limited or nonlimited resource, affect self-control and goal striving in everyday
life (Francis & Job, 2018). Individuals who perceive themselves as having limited
willpower often struggle with effective goal pursuit, facing difficulties in both initiating
and maintaining their goals (Bernecker et al., 2017; Gollwitzer, 2014). In contrast,

individuals who believe willpower is non-limited, demonstrate higher engagement in
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daily pro-environmental behaviors (Jankowski & Job, 2023) and increased effort on
environmental tasks (though a causal relationship has not been established)
(Jankowski et al., 2024).

Method

The thesis has been preregistered on the Open Science Framework, where the

code of the analysis can be found as well (htips://osf.io/g4zv5/). The ethics Committee

of the Departmental Review Board of the Institute of Work, Economic, and Social
Psychology at the University of Vienna approved this study, as part of the long-term

study in which this present work is embedded (approval code = 2023/W/023).
Procedure and Study Design

This thesis uses data from a larger two-month longitudinal daily experience
sampling study focused on the willingness to reduce consumption of animal products.
The variables analyzed were collected within that broader study, but are examined as
independent analysis in this thesis, drawing specifically from the pretest, the baseline
and the first day of intervention data of the two intervention groups. This thesis is only
focusing on data regarding meat products and not the other animal products tested in

the original study.

Data collection for this thesis occurred in October and November 2024 and
consisted of three phases. Initially, participants completed a pre-study questionnaire
via an online survey using the Qualtrics Survey Software, this survey included all
variables besides the meat consumption and meat reduction goal setting variables.
This was followed by 14 days of daily meat consumption assessments using SEMA3
(O’Brien et al., 2024), a platform for designing and administering longitudinal daily life
surveys on smartphones. Each day, participants were assigned a random two-hour
window between 09:00 and 22:00 to complete the questionnaire. Push notifications
were sent at the beginning and five minutes before the end of this window as
reminders. On the 15" day, the participants established a personal meat reduction
goal for the following four weeks. While data collection continued after the goal
setting survey, only the pre-study, the meat consumption assessment and the goal-

setting data are relevant to this thesis.

Sample


https://osf.io/g4zv5/
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The sample was recruited in October 2024 through an introductory class of the
psychology bachelor’s program of the University of Vienna. Participants were able to
be compensated with laboratory credits (required for completion of psychology
bachelor’s program) and monetary payment for completing a minimum number of

surveys of the study.

Participants with reported eating disorders were excluded from the original
study to avoid potential triggering effects of monitoring and restricting food intake.
Other exclusion criteria were self-diagnosed meat product allergies and
vegetarians/vegans, as they are unable to reduce meat consumption, participants
who completed fewer than seven of the 14 meat consumption survey questionnaires
and participants with missing data on other variables of the pre-survey or a missing
meat reduction goal. Participants identifying with a gender other than ,male“ or
~female“ will be reported, but due to the expected low sample size, they could not be

included in the analysis of H1.

Of the 129 participants who completed the survey, 65 were excluded for the
following reasons, with some participants meeting multiple criteria: due to a
vegetarian/vegan diet (46), filling out less than seven meat consumption survey
questionnaires (11), missing the goal setting variable (25), or because of missing pre-
survey data (1). The missing data is assumed to be missing completely at random
(MCAR), maybe due to time constraints during the two-hour survey window or
technical factors, but possible implications for removing the missing data will be
discussed in the limitations section. After removing these participants, no meat-
related allergies or gender other than ,male” or ,female” have been reported. The

final sample consists of 64 participants.

Of the 64 participants included in the study, 48 identified as women (75%) and
16 as men (25%). Their age ranged between 18 and 43, with an average of 21 years
(SD = 4.2). All participants were in their first semester of psychology bachelor’s

program.
Power Analysis

As this thesis analyzes data from a preexisting, larger study, the sample size
was not under the researcher’s control. To assess the adequacy of the sample size,

post hoc power analyses were conducted using G*Power (Faul et al., 2007). The
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thresholds have been chosen after Funder & Ozer (2019) and reveal that the
available sample size of 64 participants provides sufficient power (of at least .80) to
detect very large (2= .44) and large effects (= .31), which requires a minimum of
41 participants for very large effects and 54 participants for large effects. For medium
effects (= .20), a minimum of 78 participants would have been necessary, while for
small effects (2= .10), 151 participants would have been needed to achieve the
same level of power. Very small effects (= .05) could only have been detected with
a total sample size of N = 295. Past research suggests mostly small effects between
the tested variables and meat reduction intention (Carfora et al., 2020; Hopwood et
al., 2024; Rhodes et al., 2020; Zur & Klockner, 2014). These findings are consistent
with the small and medium effect sizes found in the correlation analysis of the main

variables (the variables with hypothesis) in this thesis.
Measures

The study was conducted in German, which is why the example items are not
originally in English but have been translated in this thesis for better
understanding. All latent variables are calculated as the sum of their item score

divided by number of items.
Goal Setting

After the two-week meat consumption assessment, the participants were given
the opportunity to set a personal goal for reducing their meat consumption over the
next four weeks. They could specify a percentage between 0% and 100%, with 0%
indicating no intention to reduce consumption and 100% representing a motivation to

completely abstain from meat during the following weeks.
Gender Identity

Participants had the option to identify as male, female, choose not to answer,

or specify their preferred label in an open-ended question.
Descriptive / Injunctive Social Norms and Personal Norms

The items assessing the social and personal norms have been newly
constructed but based on Severijns et al. (2023) and Seffen & Dohle (2023). A single
item assessed perceived descriptive norms regarding animal product consumption

(,How many of the people important to you are reducing their consumption of animal
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products (e.g., meat, dairy, eggs) or follow a vegan diet?”), using a seven-point scale
with a verbal anchor at 1 (,nobody”) and 7 (,everyone”). Injunctive and personal
norms were measured on seven-point scales, with every odd number verbally
anchored (,strongly disagree”, ,disagree”, ,agree”, ,strongly agree”). Injunctive norms
were measured using two items (,People who are important to me expect me to
reduce my consumption of animal products in the future or maintain a vegan diet.”)
with a Cronbach’s a of .64. The personal norms factor was assessed with four items
(e.g., »It goes against my principles to consume animal products.”) and had a
Cronbach’s a of .90.

Personality

To measure personality along the dimensions of openness to experience,
emotionality, honesty-humility, extraversion, agreeableness, and conscientiousness,
the HEXACO-60 personality inventory has been used (Moshagen et al., 2014). Every
dimension has been assessed with 10 items, with a seven-point scale and every odd
number verbally anchored (,strongly disagree”, ,disagree”, ,agree”, ,strongly agree”).
For example, the openness to experience dimension (a = .72) has items such as |
am interested in learning about the history and politics of other countries.”;
emotionality (a = .82) was assessed with items like ,| would be afraid if | had to travel
in bad weather conditions.”; honesty-humility (a = .63) items are for example ,Having
a lot of money is not particularly important to me.”; extraversion (a = .84) was
measured with ,In general, | am quite satisfied with myself.”; agreeableness (a = .81)
has items such as ,| tend to be lenient when judging others.” and conscientiousness

(a =.82) includes items like ,,Others often call me a perfectionist.”.
Actual Meat Consumption

Actual meat consumption was assessed for two weeks, using a daily
questionnaire via the SEMA application (O’Brien et al., 2024). Participants were
asked to identify their most recent meal (breakfast, lunch, or dinner) and indicate
whether it contained meat. If they answered affirmatively, they selected the type of
meat from a predefined list (e.g., ,beef’, ,fish”, or ,mixed products of unclear origin,
such as certain sausages”). Participants’ meat consumption was quantified as the
average meat intake reported per meal during the assessment period. Because just
one single daily survey regarding the last meal was given, this measure reflects the

mean meat consumption per meal, rather than daily consumption.
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Self-Efficacy

Self-efficacy was assessed using an adapted version of the political self-
efficacy questionnaire from the European Social Survey (ESS) core catalogue
(Bischof & Muiller, 2020). The adapted version included four items (a = .74)
specifically addressing aspects of animal product consumption (e.g., ,From your
perspective: To what extent do people like you have the ability to influence the food
industry through their consumer choices?”; ,How capable do you feel to take on an
active role in a group that is engaged in climate policy issues?”). ltems were rated on
a seven-point scale, with verbal anchors on the first and last response option (,not at

all”, ,very strongly”).
Self-Control

The German short-scale adaptation of the Self-Control Scale (BSCS)
(Bertrams & Dickhauser, 2009) was used to measure self-control. The scale consists
of 13 items (a = .85), including four reverse-coded items for example ,| am good at
resisting temptations.”. A seven-point scale, featuring verbal anchors for odd-
numbered points (,strongly disagree”, ,disagree”, ,agree”, ,strongly agree”), was

used to measure the items.
Non-Zero-Sum Beliefs

General and environmental non-zero-sum beliefs were assessed using
separate scales, both adapted from Burgstaller and Florack (2025). General non-
zero-sum beliefs were measured with an eight-item scale (a = .87), including
statements such as, ,Normally, it is possible to resolve disagreements in a mutually
beneficial way.”. Environmental non-zero-sum beliefs were assessed using a three-
item reverse-coded scale (a = .98) with items like ,If vegan diets become more
popular in society, non-vegan people will eat more meat.”. The items of both scales
were measured on seven-point scales, with every odd number verbally anchored

(,strongly disagree”, ,disagree”, ,agree”, ,strongly agree”).
Willpower Beliefs

The willpower beliefs scale (Jankowski et al., 2024) consists of 12 items (a =
.82), six of them reverse-coded, including statements like, ,After a challenging mental
activity, my energy is depleted, and | need to recover to recharge it.”. Items were

rated on a six-point scale, with verbal anchors at every response option (,fully
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disagree”, ,mostly disagree”, ,rather disagree”, ,somewhat agree”, ,mostly agree”,

Jfully agree”).
Analysis

The analysis was performed using RStudio 2024.09.1 based on R version
4.3.1. As specified in the preregistration, the hypotheses were first tested using a

zero-order correlation analysis and then with a multiple regression analysis.

The relationships between variables and goal setting were assessed using
Pearson product-moment correlation coefficients. Although the use of Pearson’s r for
Likert-scale data is subject to discussion, it was deemed appropriate for this analysis
(Choi et al., 2010; Harpe, 2015; Keown & Hakstian, 1973; Wu & and Leung, 2017).
Pearson correlation coefficients were interpreted using the thresholds suggested by
Funder & Ozer (2019) which are proposing the thresholds especially for the context
of psychological research: |r] = .05 for very small correlations, |r] = .10 for small
correlations, |r| = .20 for medium correlations, |r] = .30 for large and || = .40 for very

large correlations.

The main multiple regression model included the main variables and the goal
setting variable. Subsequently, an exploratory model was calculated, incorporating all
main and exploratory variables. The assumptions for the multiple regressions were
checked with several methods. The normality of residuals was assessed using the
Shapiro-Wilk test (p > .05) and homoscedasticity was assessed with residual plots
and the Breusch Pagan test (p > .05). Multicollinearity was evaluated using Variance
Inflation Factors (VIF’s) with a cutoff VIF (&;) > 5. The Durbin-Watson test was used

to test for the independence of residuals (p > .05).

Finally, an exploratory stepwise forward regression was performed, using all
variables. The resulting model was then tested using multiple linear regression

analysis.
Results

Descriptive statistics and exploratory analysis were conducted on all variables.
The main analysis just examined the main variables with Pearson correlation and a

multiple regression to test the hypotheses.

Descriptive Statistics
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The 64 participants included in this study planned to reduce their meat intake
on average by 36% (M = .36, SD = .20) with individual reduction goals spanning from
0% to 90%. Most participants chose to reduce meat intake by 20% (Mode = .20, n =
12), despite having a one point 0% - 100% range. The mean meat consumption
frequency was M = .36 (SD = .22), meaning that participants consumed meat slightly
more than once every three meals. The mean and standard deviation data of the
latent variables are summarized in Table 2. The mean value of the latent variables
demonstrates that, on average, participants’ responses leaned slightly towards the
higher end of the scale, exceeding the middle value of 4 for the seven-point scales.
Participants reported particularly high levels in injunctive norms (M = 5.88, SD =
1.51), environmental non-zero-sum beliefs (M = 5.95, SD = 1.24), and general non-
zero-sum beliefs (M = 5.03, SD = 0.82). The willpower beliefs mean value (M = 3.00,
SD = 0.68) is slightly under the middle value of 3.5 of the six-point scale.
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Table 2

Descriptive Statistics for Latent Model Constructs

y s Number of
ltems
Main Variables

Personal Norms 4.04 1.45 4
Descriptive Norms 3.34 1.41 1

Injunctive Norms 5.88 1.51 2
Openness to Experience 4.97 0.89 10
Honesty-Humility 4.59 0.68 10

Exploratory Variables

Willpower Beliefs? 3.00 0.68 12
Self-Control 4.08 0.85 13
Self-Efficacy 4.11 1.24 4
Environmental Non-Zero-Sum Beliefs 5.95 1.24 3
General Non-Zero-Sum Beliefs 5.03 0.82 8
Agreeableness 4.37 1.00 10
Conscientiousness 4.87 0.85 10
Extraversion 4.19 1.08 10
Emotionality 4.51 0.85 10

Note. N = 64

aWillpower beliefs are on a 6-point scale, all other variables on a 7-point scale.

Main Analysis

In the correlation matrix presented in Table 3, a statistically significant medium
positive correlation was found between personal norms and goal setting (r= .29, p <
.05), meaning that participants with higher values of personal norms set a higher goal

for the reduction of their meat consumption.

Although the other variables did not correlate significantly with goal setting, the
study's limited power to detect medium and small effects suggests that other
relations may be present but statistically non-significant due to the limited sample
size. For instance, descriptive and injunctive norms showed moderate positive

correlations with meat reduction goal setting (respectively r = .20, r = .22).
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Table 3 reveals other noteworthy correlations that, while not directly related to
meat reduction goal setting, offer valuable insights into the data. Notably, very large
and large and significant negative correlations have been shown of the three norm
types with the current meat consumption (personal norms r = -.44, descriptive norms
r=-.33, injunctive norms r = -.31) indicating that norms are strongly linked to meat
consumption. The table shows a very large significant indication that the women in

the sample have higher personal norm values than men (r = -.45).
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Correlation Matrix of the Main Variables

28

Goal Setting Gender Personal Descriptive Injunctive Opennessto Honesty- Meat
Identity? Norms Norms Norms Experience Humility = Consumption
Goal Setting 1.00
Gender Identity? -.10 1.00
Personal Norms 29* - 457 1.00
Descriptive Norms .20 -.01 32** 1.00
Injunctive Norms 22 -.02 .34 70*** 1.00
Openness to Experience .06 -.02 .01 .01 13 1.00
Honesty-Humility -.02 15 .02 .01 .00 .08 1.00
Meat Consumption .01 22 - 44*** -.33** -.31* -13 A7 1.00

Note. N=64, *p < .05; **p <.

a0 =female, 1 = male

01; ***p < .001
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Prior to the interpretation of the multiple linear regression model, diagnostic
analyses were conducted to verify the fulfillment of the assumptions for the model.
The residual plot clearly exhibited a cone shape, strongly suggesting
heteroskedasticity (see Appendix B, Figure B1), which was confirmed by a significant
Breusch-Pagan test (p = .02). To address this heteroskedasticity, a Weighted Least
Squares (WLS) model was performed. The residual plot revealed increasing residual
variance with higher predictor values. Therefore, two weighting schemes were tested:
weighting by the inverse of predicted values and weighting by the inverse of the
squared predicted values. Both models improved the residual plots (see Appendix B,
Figures B2 and B3) and the Breusch-Pagan p-values (respective p = .22 and p =
.57). The model weighing by the inverse of the squared predicted values, having the
higher p-value and seemingly stronger randomness of the residual plots, was
selected. Following the weighting, diagnostic tests indicated that residuals were
normally distributed (Shapiro-Wilk, p = .12) and independent (Durbin-Watson, p =
.35). All Variance Inflation Factors (VIFs) were below the multicollinearity threshold of
VIF < 5, although personal norms and gender identity showed moderately elevated
VIF values of 3.52 each.

The resulting WLS model, presented in Table 4, was statistically significant (p
<.001) and explained 34% of the variance in the goal setting variable (R?= .34,
adjusted R?= .26, F(7, 56) = 4.17). The personal norms variable was a significant
positive predictor (p = .01, B = .34) of goal setting. The estimate of 5.14 signifies that
when all other predictor variables in the WLS model are held constant, a one-point
increase in an participants’ personal norms score is associated with an estimated
increase of 5.14 percentage points in their goal setting level (for an observation with

a weight of 1). The remaining variables did not show statistically significant results.
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Table 4

Weighted Least Squares Regression Results for Main Variables

Predictor Variable Estimate  SE B 95% ClI p
LL UL

Intercept 2.37 22.12 — -41.95 46.68 .92
Gender Identity@ 0.67 6.31 .01 -11.98 13.32 .92
Personal Norms 5.14 1.89 .34 1.36 893 .01*
Descriptive Norms 3.91 2.39 25 -0.88 8.71 1
Injunctive Norms -1.02 1.91 -07 -486 2.81 .60
Openness to Experience -1.12 2.74 -04 -6.62 4.37 .68
Honesty-Humility -1.09 3.73 -03 -857 6.38 A7
Meat Consumption 16.13 10.36 .16 -4.64 36.89 13

Note. N = 64; Cl = confidence interval; LL = lower limit; UL = upper limit; **p < .01
This table presents results from a Weighted Least Squares regression analysis.
a0 =female, 1 = male

Explorative Analysis

Table 5 describes the correlation matrix of goal setting and the exploratory
variables. Higher values of environmental non-zero-sum beliefs correlate with higher
meat reduction goals (p < .05), this correlation has a medium effect size (r = .25).
Between the goal setting variable and the other exploratory variables, no correlations
do have a significant link to goal setting. The medium correlation observed between
general non-zero-sum beliefs and goal setting (r = .23) suggests a potential
relationship that may have been statistically significant had the study greater

statistical power with a larger sample.
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Table 5
Correlation Matrix of the Explorative Variables
Goal Willpower  Self- Self- Environmental General Agreeableness Consc.® Extraversion Emotionality
Setting Beliefs  Control Efficacy non-zsb? non-zsb®
Goal Setting 1.00
Willpower Beliefs -12 1.00
Self-Control -17 427 1.00
Self-Efficacy .05 -.05 -.09 1.00
Environmenta 25 03 -24 07 1.00
General non-zsb® .23 .21 A2 .05 .36** 1.00
Agreeableness -.02 A7 1 1 24 39** 1.00
Conscientiousness -.16 .25* 55%** -.09 -.13 .06 -.18 1.00
Extraversion .06 35" 33" 14 .00 18 0 el -.09 1.00
Emotionality A2 -.33* -12 .21 .08 -.20 -.32** .04 -.23 1.00

Note. N =64, *p < .05; **p <.01; ***p <.001
a Environmental non-zsb = Environmental non-zero-sum beliefs
b General non-zsb = General non-zero-sum beliefs

¢ Consc. = Conscientiousness
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A multiple linear regression was conducted to assess the influence of all
variables on goal setting. While the residual plot did not look cone-shaped (see
Appendix B, Figure B4) and the Breusch-Pagan test was non-significant (p = .35),
diagnostic tests revealed a significant deviation from residual normality according to
the Shapiro-Wilk test (p = .004) and required a transformation of the goal setting
variable to meet all the requirements of multiple linear regression. Three
transformations were tested: cube root (p = .69), logarithmic (p = .35) and square root
(p = .87). While all transformations improved residual normality, the square root
transformation was chosen because of the highest Shapiro-Wilk p-value. The
transformed model checked the remaining assumptions of multiple regression as
well. The Variance Inflation Factors (VIFs) were below the threshold of 5, the residual
plot and new Breusch-Pagan test did not indicate heteroscedasticity (p = .24), and

the Durbin-Watson test suggested independence of the residuals (p = .20).

The squared multiple regression analysis including all variables revealed that
personal norms (p = .02, estimate = 6.16) and general non-zero-sum beliefs (p =
.003, estimate = 8.6) were positive significant predictors of goal setting. The other
variables’ p-values were over the significance threshold of p < .05 and therefore not
significant. The overall model including all variables was not statistically significant
(F(16,47)=1.74, p = .07).

To identify the best predictor variables for goal setting of meat reduction, a
stepwise forward regression was performed. The initial intercept-only model had an
Akaike Information Criterion (AIC) of 397.91. In the first step of the regression, the
personal norm variable was added to the model, resulting in a significant
improvement in model fit and reduction of the AIC to 394.12. The second step
involved adding general non-zero-sum beliefs (A/IC = 390.51), followed by mean
meat consumption in the third step (AIC = 389.86). The last step resulted in the
addition of conscientiousness, reducing the A/C to 389.30. No further variables led to
a significant reduction of goal setting, resulting in a final model (F(4, 59) =4.37, p =
.004) with four variables: personal norms, general non-zero-sum beliefs, meat

consumption and conscientiousness.

Selecting the appropriate calculation for this model proved to be a complex
process. The Breusch-Pagan test indicated homoskedasticity (p = .15), yet the

residual plot displayed a distinct cone shape (see Appendix B, Figure B5). Given the
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relatively small sample size (N = 64), the Breusch-Pagan test might not have
significant power, therefore a WLS model was calculated to assure homoskedasticity.
Weighting by the inverse of predicted values effectively eliminated the cone shape in
the residual plot and increased the Breusch-Pagan p-value to .94. However, this WLS
model violated the assumption of normality of residuals (Shapiro Wilk; p =.01). A
square root transformation was applied to normalize the residuals, but this

reintroduced significant heteroskedasticity (Breusch-Pagan; p <.001).

Therefore, to address both assumption violations, a square root transformation
model (to address residual normality) was calculated with heteroskedasticity-robust
standard errors (to address heteroskedasticity), as proposed by Hayes & Cai (2007).
Robust F-statistics for the model, using heteroskedasticity-robust standard errors,
were calculated using the Wald statistics. No multicollinearity was present in the
square root model, as all VIF values were under 5, the Durbin Watson test showed
independence between the variables (p = .14). The results of the robust and squared
multiple regression analysis including the variables selected by the stepwise forward
procedure, are presented in Table 6. The Wald F-statistic indicated a significant
model (F(4, 59) = 4.54, p = .003), explaining approximately 27.55% of the variance in
the dependent variable (adjusted R?= .23). Personal norms (p = .01, B = .45) and
general non-zero-sum beliefs (p = .001, B = .40) were both statistically significant
positive predictors. In contrast, meat consumption and conscientiousness did not

significantly predict the dependent variable in this model.
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Table 6

Multiple Regression Results for Stepwise Regression Variables

Predictor Variable Estimate?  SEP pa 95% CI° p
LL UL
Intercept -3.91 3.14 — -10.20 2.37 22
Personal Norms 0.79 0.27 45 0.24 1.34 .01
General non-zsb°® 1.23 0.37 40 049 197 .001*
Meat Consumption 2.79 1.59 24 -0.38 5.97 .08
Conscientiousness -0.04 038 -14 -118 0.35 .28

Note. N = 64, Cl = confidence interval; LL = lower limit; UL = upper limit. **p < .01.
a A square root transformation has been conducted with the goal setting variable.

b Standard errors and confidence intervals are calculated using heteroskedasticity-
robust methods.

¢ General non-zsb = General non-zero-sum beliefs

Discussion

The transition towards sustainable food production and healthy global food
consumption necessitates a considerable reduction in meat intake for a large portion
of the world’s population (Swinburn et al., 2019). Some countries such as Austria
have shown a decline of meat consumption in recent years (Statistik Austria, 2024),
which points towards rising willingness among its inhabitants to reduce their meat
intake. The intention to reduce meat intake can be influenced by a variety of factors.
Multiple studies indicated links between meat reduction intention or willingness and
descriptive, injunctive and personal norms (e.g., Carfora et al., 2017; Chen, 2022;
Onwezen et al., 2013; Wang & Scrimgeour, 2021), gender identity (Seffen & Dohle,
2023), personality (Hopwood et al., 2024; Reist et al., 2023; Soutter et al., 2020) and
actual meat consumption (Carfora et al., 2017; Coker & Van der Linden, 2022;
Krispenz & Bertrams, 2020). The purpose of this thesis was to not only examine the
associations between established constructs and the formation of a meat reduction
goal but also explore the role of less researched constructs in this context by
including self-efficacy, self-control, willpower beliefs, environmental non-zero-sum

beliefs and general non-zero-sum beliefs.
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Having higher personal norms, an individuals’ moral belief and internal
compass (De Groot et al., 2021), has shown consistently to have a correlation with
setting higher goals for meat reduction. These findings align with prior research
correlating personal norms with the intention to reduce meat intake (Carfora et al.,
2020; Onwezen et al., 2013; Wang & Scrimgeour, 2021). Personal norms significantly
predicted goal setting for meat reduction in the multiple regression model containing
the hypothesized variables and displayed a significant zero-order correlation with a
medium effect. Therefore, hypothesis 2, regarding personal norms having a positive
correlation with setting a goal for meat reduction, is supported. This relationship was
also consistent in the exploratory analysis, with both the multiple regression model
with all predictors and the stepwise forward regression model confirming its

significance.

No significant association was found between descriptive or injunctive norms
and setting a goal for meat reduction, contrary to suggestions from prior research
(Carfora et al., 2020; Hielkema & Lund, 2021). However, the medium-sized
correlations observed in the zero-order correlation matrix (see Table 3) suggest that
the non-significant results may be due to the study’s limited statistical power. The
high p-values in the multiple regression analysis could be explained by the strong
correlations with the personal norms variable (see Table 3 and 4). These results align
with the meta-analysis by Rhodes et al. (2020), which reported consistent but small
effects of norms on behavior change. Consequently, hypotheses H3 and H4,
predicting positive relationships between descriptive and injunctive norms and meat
reduction goal setting, are not supported by this study. However, a potential link may
still be present, implying that the extent of animal product reduction behaviors in
one's social circle and the perceived attitudes of others might influence a person’s
willingness to reduce their meat consumption. Alternative factors, such as the
operationalization of these constructs, may also account for these non-significant
results. Descriptive and injunctive norms were measured with a low number of items,
which complicates the assumption of an interval scale necessary for Pearson
correlation analysis (Choi et al., 2010). Descriptive norms, measured with only one
item, are especially susceptible to this limitation, potentially hindering the
interpretability of findings related to this construct. The low item count likely also
contributed to the relatively weak internal consistency observed for injunctive norms

(a =.64). This low reliability coefficient suggests weak internal consistency, indicating
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that the items within the scale may not be strongly related. As a result, the
measurements are more prone to random error, reducing statistical power and
making it more difficult to detect true effects, thereby limiting the interpretability of the
variables. This limitation also applies to the measurement of honesty-humility with a

Cronbach’s a of .64 as well.

Gender identity, honesty-humility, openness to experience and actual meat
consumption have also emerged to not be significant predictors or correlates of meat
reduction goal setting in this study. The absence of significant associations was
consistent across the zero-order correlation and the main multiple regression
analysis, leading to the rejection of hypotheses H1, H5, H6, which described positive
relationships between meat reduction goal setting and honesty-humility (H1),
openness to experience (H5) and gender identity (H6), as well as hypothesis 7, which
suggested a negative correlation between actual meat consumption and goal setting.

The exploratory analysis had similar non-significant results for these variables.

The observed discrepancies between these results and prior research, which
has indicated correlations between meat reduction intention and the tested variables
(e.g., Hopwood et al., 2024; Seffen & Dohle, 2023; Zur & Klockner, 2014), may stem
from several factors. These could include limitations of the current study, such as its
small and non-representative sample size, publication bias (Guyatt et al., 2011) or
other effects that will be addressed in the following section. However, these findings
might also suggest that the construct measured in previous studies (such as intention
or willingness) differs fundamentally from setting a meat reduction goal. The
assumption that high willingness or intention to reduce meat consumption directly
translates to setting higher meat reduction goals may not be correct. Instead, a
distinct set of factors, besides personal norms, might primarily influence the goal-

setting decision.

The explorative analysis revealed notable associations between both non-
zero-sum beliefs and setting a meat reduction goal. Specifically, the correlation matrix
indicated a significant correlation between environmental non-zero-sum beliefs and a
non-significant but medium correlation between general non-zero-sum beliefs and the
goal setting variable. Furthermore, the multiple regression analysis of all variables as
well as stepwise forward regression model indicated that general non-zero-sum

beliefs significantly predicted goal setting. This suggests a potential link between
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believing that all parties can profit in a situation and setting a goal for meat reduction.
These results may strengthen the arguments presented by Burgstaller & Florack
(2025), who propose that believing in mutual benefit enhances individuals’

willingness to make sacrifices for benefiting the environment.
Limitations

A significant limitation of this study is its sample, which does not accurately
represent the Austrian population. The participants were exclusively first-semester
psychology students, with a mean age of 21 years and a predominantly female
composition (75%). Moreover, the participants’ anticipation of the study’s focus on
eating habits may have led to a selection bias, potentially overrepresenting
individuals with a heightened interest in food-related subjects compared to the
broader population (even though the exact research question was not disclosed at
the beginning of the study). This can be seen by the significantly higher proportion of
vegetarians and vegans in this study sample (35.66%) compared to the general
Austrian population. While no official numbers are available, 11% of Austrians
reported to be vegetarian or vegan in a 2021 Statista online survey (Ahrens, 2024).
This suggests that the given sample may be more inclined toward reducing their

meat consumption compared to the general population.

The high number of vegetarians and vegans also contributed to the limitation
regarding the sample size. Of the 129 participants who filled out the survey, 65 had to
be excluded due to missing data and being vegetarian or vegan, as setting a goal for
meat reduction would not be relevant for individuals who do not consume meat. As a
result, the final sample size was reduced to 64 participants, which was not sufficient
to detect the medium and small effects examined in this study. This lack of statistical
power may have contributed to non-significant results in the analysis of related
variables. However, the effects of personal norms and non-zero-sum beliefs have

been large enough to lead to significant results.

Missing data could have had an impact as well. Although the missing data is
presumed to be missing completely at random (MCAR), a potential source of bias lies
in the possibility of non-random missing. If, for example, individuals with busier
schedules (who might be more prone to missing surveys) also systematically differ in
their meat reduction goal setting, the exclusion of their data would have skewed the

results.
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Due to the analysis of data from a larger, preexisting study, the researcher
lacked control over the sample size and composition. This leads to the limiting factor
of variable selection. The variables analyzed in relation to goal setting for meat
reduction were not specifically chosen for the purposes of this thesis and it is
possible that other, unexamined, factors may have a link with goal setting, enhancing
the exploratory nature of this thesis. However, the use of a larger dataset offers
benefits as well. It allows access to a broader range of variables and a longitudinal
assessment of current meat consumption that might not have been feasible to collect
independently due to resource constraints. Moreover, making use of big, already
existing, data sets is a more economical approach and helps to maximize the value

of participants’ contributions by using as much of the available data as possible.
Implications

The findings of this thesis reveal a significant association between personal
norms and the extent to which participants aimed to reduce their meat consumption.
Specifically, individuals who reported stronger moral beliefs about the consumption of
animal products showed a desire for a greater percentage reduction in their meat
intake. Following these results, it is important to consider the impact of personal
norms for interventions that want to promote higher meat reduction goals. Fostering
pro-environmental and health-conscious values could be effective strategies for

encouraging more ambitious reduction goals.

In general, the results imply that internal beliefs are the strongest predictors to
want to reduce meat intake, compared to gender identity, social norms, personality or
actual meat consumption, which this thesis did not show any link. This raises the
question about the potential influence of other factors on the formulation of meat
reduction goals. Environmental and general non-zero-sum beliefs may be additional
factors impacting the goal setting process, as suggested by the significant
correlations observed in this study. Non-zero-sum beliefs were added as exploratory
factors due to the limited prior research within the specific context of meat reduction.
However, the study showed that environmental and general non-zero-sum beliefs are
positively related to the goal setting behavior. These findings suggest that the
relationship between non-zero-sum beliefs and goal setting deserves further

investigation in the context of environmental and health-conscious behavior.
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The deviating results from this study compared to previous findings, may
indicate that setting a meat reduction goal represents a distinct construct from meat
reduction willingness, intention, or similar constructs explored in prior research.
Different constructs may have an impact in influencing whether an individual is willing
to reduce meat or not, compared to the question of how much a person wants to
reduce their meat consumption. Therefore, further research into the relationship and
differences among the measurements related to meat intake reduction might lead to
valuable knowledge into the general topic of reducing meat consumption and

contribute to promoting a healthier and more sustainable lifestyle.
Conclusion

This study, conducted with Austrian psychology students, provided valuable
insights into the factors influencing the establishment of meat reduction goals. The
results indicated a positive relationship between personal norms and the setting of
such goals, with personal norms emerging as a significant predictor in regression
analysis. A potential relation of non-zero-sum beliefs has been explored as well.
These findings highlight the importance of personal beliefs in the process of adopting
a more plant-based diet and contribute to further understanding of the determinants

of dietary change towards sustainability and health.
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Appendix A
Abstracts in English and German
Abstract — English Version

Meat is a widely consumed and nutritious food, but high levels of consumption are
associated with negative environmental and health outcomes, emphasizing the need
for reduction. This thesis investigates which factors are associated with the extent of
intended meat consumption reduction by having participants set a reduction goal
between 0% and 100%. The examined variables include gender identity, personal
norms, descriptive social norms, injunctive social norms, current meat consumption
and the HEXACO personality factors of honesty-humility and openness to
experience, along with exploratory variables with less prior research. Data was
collected from a sample of 64 psychology students at the University of Vienna. The
collection process involved a pretest, daily assessments of meat consumption and a
follow-up goal-setting questionnaire. The results of the analysis show that personal
norms significantly predict the amount participants planned to reduce their meat
consumption (r = .29, p < .01, B = .34). The explorative analysis suggests a potential
relation between general and environmental non-zero-sum beliefs and meat
consumption goal setting. No significant associations were found for the other
factors, indicating a need for further research in this area. These results primarily
demonstrate the importance of felt moral obligation when aiming to encourage more

substantial reductions in meat consumption.
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Abstract — German Version

Fleisch ist ein weit verbreitetes und nahrhaftes Lebensmittel. Allerdings ist ein hoher
Konsum mit negativen Auswirkungen auf Umwelt und Gesundheit verbunden,
weshalb eine Reduktion des Fleischkonsums notwendig ist. Diese Arbeit untersucht,
welche Faktoren mit dem Ausmal der beabsichtigten Verringerung des
Fleischkonsums zusammenhangen, indem sich die Teilnehmenden ein
Reduktionsziel zwischen 0% und 100% setzten. Untersucht wurden die
Geschlechtsidentitat, persdnliche Normen, deskriptive und injunktive soziale Normen,
der aktuelle Fleischkonsum sowie die HEXACO-Personlichkeitsfaktoren Ehrlichkeit-
Bescheidenheit und Offenheit fur Erfahrungen. Zusatzlich wurden explorative
Variablen analysiert, zu denen eine schwachere Studienlage vorlag. Die Daten
stammen von 64 Psychologie Student*innen der Universitat Wien und wurden in
einem Pretest, taglichen Erfassungen des Fleischkonsums und einem
abschlielRenden Fragebogen zur Zielsetzung erhoben. Die Analyse ergab, dass
personliche Normen die geplante Reduktion des Fleischkonsums signifikant
vorhersagten (r= .29, p < .01, B = .34). Die explorative Analyse deutete auf einen
moglichen Zusammenhang zwischen allgemeinen und umweltbezogenen Nicht-
Nullsummen-Uberzeugungen und der geplanten Fleischreduktion. Fiir die anderen
Faktoren zeigten sich keine signifikanten Zusammenhange, was weiteren
Forschungsbedarf in diesem Bereich nahelegt. Die Ergebnisse unterstreichen die
Bedeutung von empfundenen moralischen Geflihlen, wenn es darum geht, eine

starkere Reduktion des Fleischkonsums zu fordern.
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Residual Plots for Testing Homoskedasticity

Figure B1

Residual Plot of the Regression Model of the Main Variables
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Figure B2

Residual Plot of the Weighted Regression Model of the Main Variables
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Note. Weighting by the inverse of predicted values has been performed, this model

has not been chosen to be used in the analysis.

58



Figure B3

Residual Plot of the Weighted Regression Model of the Main Variables
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Note. Weighing by the inverse of the squared predicted values has been performed,

this model has been used in the analysis instead of B2.



Figure B4

Residual Plot of the Square Root Regression Model of the All Variables
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Note. The dependent variable goal setting has been transformed with a square root

transformation.
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Figure B5

Residual Plot of the Square Root Post Stepwise Regression Model
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Note. The predictor variables of this model are the result of a stepwise forward
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regression. The dependent variable goal setting has been transformed with a square

root transformation.
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