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The meat industry is a leading cause of climate change in the Western world, and while reducing meat consumption has often
been studied as a health behavior, it is equally important to understand its significance as a pro-environmental behavior. In a
national sample of the United Kingdom (N =737, Time 1, N=468, Time 2) we sought to evaluate to what extent the Theory of
Planned Behavior (TPB) is an effective model for understanding people’s intentions to reduce their meat consumption. Overall,
we find that attitudes, subjective norms, and perceived control explain 57% of the variation in intentions to reduce meat
consumption. In turn, past behavior and intention explain 31% of the variance in self-reported meat consumption behavior four
weeks later. Somewhat surprisingly, habit did not have any predictive utility over and above the TPB constructs. The effective-
ness of the TPB and implications for devising pro-environmental interventions are discussed.

Keywords Pro-environmental behaviors - Theory of planned behavior - Meat consumption

Introduction

Climate change is continuing to be at the forefront of much
scientific and political discussion. Carbon dioxide levels have
reached a peak in 2017 that was last seen 3—5 million years
ago, while nitrous oxide levels are now at 141% above pre-
industrial levels (McGrath 2018). The United Nations
Intergovernmental Panel on Climate Change (IPCC 2018) re-
ports that “human activities have [contributed up to] 1.0°C of
global warming above pre-industrial levels” (p.6), which has
already begun to cause changes in land and ocean ecosystems
(IPCC 2018). The most recent IPCC report has warned that a
warming of 1.5 °C would cause increased risks of drought,
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floods and extreme heat, resulting in the displacement of com-
munities and leading to economic crises (Watts 2018).

Human activity is a significant contributor to global
warming and climate change, both at the individual and soci-
etal level (Gardner and Stern 2002; de Groot and Steg 2008,
van der Linden et al. 2015). Although it is challenging for
individuals to understand the impact of their lifestyle choices
and daily consumer behaviors on the environment, these are,
in fact, some of the major drivers of climate change (Roy and
Pal 2009; Chan and Bishop 2013). Pro-environmental behav-
iors are complex and challenging to adopt, mainly because
they involve simultaneously balancing self-interested versus
altruistic motives. In addition, many sustainable behaviors do
not have clearly perceivable benefits for the individual and the
losses associated with not adopting these behaviors are not
solely incurred by the individual but rather shared by the entire
population. Moreover, the negative consequences of climate
change often seem too “distant in time and place” (Harland
et al. 1999, p. 2505; Palomo-Vélez et al. 2018).

There are many green behaviors that have been the
focus of social psychological research using the Theory
of Planned Behavior (TPB; Ajzen 1985, 1991), such as
recycling (Harland et al. 1999; Ramayah et al. 2012; Chan
and Bishop 2013), using more public transportation (de
Groot and Steg 2007; Hunecke et al. 2001), and saving
water and electricity (de Leeuw et al. 2015; Maki and
Rothman 2017). While these behaviors are all
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environmentally significant, there is one major contributor
to climate change that has arguably received much less
attention from social psychological researchers: meat con-
sumption (Zur & Klockner, 2014; McGrath 2018). Our
aim with the current study is to contribute to research that
examines reducing meat consumption as an environmen-
tally significant behavior (ESB, as defined by Stern
2000), and to apply the TPB to understand how individ-
uals’ intentions and behaviors to eat less meat are shaped
by important social psychological factors.

Meat Consumption as an Environmentally
Significant Behavior

The United Nations’ Food and Agricultural Organization
(FAO) states that meat consumption is responsible for envi-
ronmental problems such as declining biodiversity, land deg-
radation, atmospheric greenhouse gas emissions, water short-
age and pollution (FAO, 2006; Rothgerber 2013; Zur and
Klockner 2014). Global livestock alone accounts for about
“12% of total greenhouse gas emissions” (Westhoek et al.
2011, p. 17), and food industries contribute up to “a third of
the total [environmental] impact” in most Western countries
(Tukker and Jansen 2006, p. 169).

The globalized adaptation of a Western diet that is high in
red and processed meat consumption is one of the main
drivers of the increased stress placed by the food industry on
the environment. The average global meat consumption in
2014 was about 43 kg/year per person (Ritchie and Roser
2017), but this number can more than double in some
Western countries where meat has become an integral part of
the cultural cuisine. For instance, in the Netherlands the pop-
ulation consumes, on average, “60% more protein than the
recommended daily intake” (de Boer et al. 2014, p.121), and
the average North American consumes about 110 kg of meat
yearly, while British consumption is at about 81.5 kg/year per
person (Ritchie and Roser 2017). Currently, about 33% of the
British population consumes more than 100 g of meat per day
(Chalabi 2013). The average amount of consumption of pork
meat alone in the UK is 25 kg/year per person—the same
amount that health professionals claim should be our total
meat consumption (WWF 2017).

Reducing meat consumption could have significant posi-
tive impacts on the environment. A switch to a vegetarian diet
from a 100 g of meat per day intake would lead to about 2.5
times less GHG emissions (Scarborough et al. 2014). Sabaté
etal. (2015) report that producing 1 kg of protein from kidney
beans requires “18 times less land, 10 times less water, and 9
times less fuel” (p.1) than getting the same amount of protein
from beef. Stehfest et al. (2009) predict that a worldwide shift
to diets low in meat consumption would lower the cost of
climate change mitigation by approximately 50% in 2050.
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The Psychology of Meat Consumption

Surveying undergraduate students at a North American uni-
versity, Truelove and Parks (2012) found that participants
greatly underestimated the impact of eating meat on global
warming and did not seem to recognize the effect of
reducing meat consumption in mitigating climate change. In
a study ran in rural and urban Scotland, Macdiarmid et al.
(2016) have also noted participants’ “lack of awareness
[about] the association between meat consumption” and the
damaging effects of climate change (p.491). Importantly, the
participants of this study “showed resistance to the idea of
reducing their meat consumption” (p. 490) and expressed
skepticism towards the scientific evidence that encouraged
them to do so. Similarly, de Boer et al. (2013) found little
support for “meat-free” meal campaigns, even among audi-
ences who view climate change as a serious issue. Overall, it
appears that people seem to view non-food related ESBs such
as recycling and using public transportation as more accept-
able while being much less motivated to decrease their meat
consumption. Given that problem awareness has been shown
to be a significant determinant of attitudes and behavioral
intention (Bamberg and Mdoser 2007; Ramayah et al. 2012),
it can be suggested that individuals’ ignorance about the links
between meat consumption and climate change may be lead-
ing them to be less likely to take action to reduce their intake.
However, like most behaviors, meat consumption is also
influenced by larger social, economic, and cultural factors as
well as various cognitive processes. Although frequently
framed as a health issue or a dietary choice, meat consumption
is not often portrayed as a moral choice in the context of
protecting animal rights and the environment (Bastian et al.
2012). Moreover, meat consumption is not just a food-related
decision either as culinary practices are often an important part
of culture and even an indicator of social status and identity.
For example, traditionally a hard-to-come-by and expensive
nutrient, meat is still seen as a symbol of higher income and
financial comfort in most societies (Westhoek et al. 2011).
Meat is also a symbol of human domination over nature,
associated with the perceived hierarchy of human over animal,
as well as male over female (Allen et al. 2000). Consuming the
flesh of another animal is often considered to be a symbol of
masculinity and power (Allen et al. 2000; Rothgerber 2013;
Stibbe, 2004). For instance, Ruby and Heine (2011) report that
both female and male participants indicated that they found
meat eaters more masculine than their vegetarian counterparts.
Indeed, while most males express that a meal is only complete
with the presence of meat (Sobal 2005), females often have
more negative attitudes toward the use of animals in food and
clothing production as well as in scientific and cosmetic ex-
perimentation (Rothgerber 2013). In addition to generally be-
ing more pro-environmental (Stern et al. 1993), females also
experience a reduction in appetite when they are reminded that
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the source of the meat they will consume is a baby animal,
while this does not seem to affect males to the same degree
(Piazza et al. 2018). It appears from previous research that
frequent meat eaters tend to value masculinity, prefer social
hierarchy, and view animals as more dissimilar to humans
than those who eat less meat or are vegetarians (Loughnan
etal. 2014).

Viewing animals as dissimilar to humans is a commonly
applied strategy to overcome the cognitive dissonance caused
by the so-called ‘meat paradox’ which occurs when individ-
uals both support animal rights, value their pets, and defend
animal welfare, but also express a desire to consume animal
products (Loughnan et al. 2014; Bastian et al. 2012;
Loughnan et al. (2010). Individuals mentally dissociate the
meat they consume from farm animals in an attempt to resolve
the cognitive dissonance triggered by the meat paradox
(Hoogland et al. 2005). Loughnan et al. (2010) suggest that
the “denial of mind and moral status to animals” (p.1) allows
us to condone our consumption of them because it implies that
animals have a lack of ability to experience and suffer from
pain. Two studies have found that when participants are
reminded that an animal would be used for food, they were
more likely to deny its mental capacities to help reduce their
own negative emotions (Loughnan et al. 2010; Bastian et al.
2012).

Theory of Planned Behavior

Initially developed by Icek Ajzen (1985, 1991), the Theory
of Planned Behavior (TPB) suggests that our intention to
engage in a behavior is influenced by our attitudes (shaped
by behavioral beliefs concerning the anticipated outcomes of
the behavior and how people evaluate these outcomes), sub-
jective norms (shaped by normative beliefs about others’
expectations of the behavior), and perceived behavioral con-
trol (PBC, shaped by control beliefs about factors that could
facilitate or hinder the performance of the behavior). The
theory takes intention as the most proximal determinant of
human behavior, depending on the amount of volition and
control the individual actually has over the behavior in ques-
tion. Attitudes are shaped by attributes we associate the be-
havior with and how positively or negatively we evaluate
those attributes. Subjective norms represent social influence;
they take into account the normative beliefs of important
referent individuals or groups about the behavior. The value
we assign to these normative beliefs and our motivation to
conform to them determine the strength of subjective norms
in predicting behavioral intention. Control beliefs are more
complicated, as PBC reflects how many resources and op-
portunities the individual thinks they possess and how pow-
erful these resources are in the performance of the behavior
(Ajzen 1991, 2002, 2006).

Ajzen (2006) argues that if there is enough control over the
behavior, then PBC can be used as a proxy for actual control.
However, PBC often presents a subjective degree of control
and may not be entirely reflective of the actual control an
individual has over a certain behavior. PBC can be interpreted
both as self-efficacy in Bandura (1997)‘s terms: confidence in
one’s capability to perform a given behavior under a variety of
different circumstances; or as controllability: meaning how
much an individual thinks the performance of a particular
behavior is up to them. Measuring self-efficacy in the context
of PBC is particularly important because it moderates how
much effort an individual puts into seeing the behavior
through under challenging circumstances (Godin and Kok
1996).

The role of attitudes, subjective norms, and PBC in
predicting intentions and behavior is not uniform but rather
“depends on the type of behavior and the nature of the situa-
tion” (Ajzen 2002, 2006; Armitage and Conner 2001, p.472).
A meta-analysis by Armitage and Conner (2001) shows that,
on average, the TPB explains about “27% of the variance [in
behavior] and about 39% of the variation in intention” (p.
481). Meta-analytical work examining a wide range of envi-
ronmentally significant behaviors has found that attitudes,
norms, and PBC are indeed strong predictors of pro-
environmental intentions and behaviors (Bamberg and
Moser 2007; Maki and Rothman 2017). Following this re-
search, the present study aims to analyze meat consumption
as a pro-environmental behavior using TPB constructs and
explore the effectiveness of the model.

TPB and Meat Consumption

Although the TPB has been tested in the context of both meat
consumption as a dietary choice and sustainable behavior
more generally, to our knowledge, the TPB has not yet been
applied to understand meat consumption as a pro-
environmental behavior. For example, Saba and di Natale
(1998) found that habits were more relevant than the standard
TPB constructs in explaining the consumption of red, white,
as well as preserved meat in general in an Italian sample.
Looking at beef consumption in Ireland, McCarthy et al.
(2003) found that attitudes towards beef eating were the stron-
gest predictor of behavior, and that attitudes were in turn
influenced by concerns regarding personal health and eating
enjoyment but not affected by animal welfare and
environmental concerns. Povey et al. (2001) looked at four
different diet followers (meat eater, meat avoider, vegetarian
and vegan). For each dietary group, the TPB constructs sig-
nificantly predicted the intention to continue following each
diet. Although PBC was the strongest predictor for both vegan
and vegetarian diets, subjective norms were not significant for
vegetarians. We have not been able to identify any research
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that has specifically looked at the TPB’s ability to explain
intentions to reduce meat consumption.

Present Study

Given that the predictive utility of TPB constructs is depen-
dent on the type of behavior, the situational circumstances in
which the behavior takes place, and the measurement used for
the variables, it is understandable that previous studies
looking at meat consumption have found diverging results
when it comes to the role of each construct in predicting in-
tention and behavior. The present study expands the existing
literature by using the TPB to explain the reduction of meat
consumption in the context of pro-environmental behaviors.
In addition to measuring attitudes, subjective norms and PBC,
the present study also included measures of habit and past
behavior. Based on prior literature that has evaluated the
TPB, especially in the context of meat consumption and
ESBs discussed above, we have formed the following hypoth-
eses for the present study:

H;: Intention to reduce meat consumption measured in
the first wave will be a significant predictor of a reduction
in meat consumption behavior measured four weeks later.
H,: Intention to reduce meat consumption will be predict-
ed by attitudes, subjective norms, and the amount of PBC
the individual has over reducing meat consumption.

H;: Meat consumption habits and past behavior will have
additional explanatory power over and above the TPB
constructs for intentions and behavior.

Hy: There will be gender differences in intention and self-
reported meat consumption such that females will be
more likely to have both favorable intentions to reduce
meat intake as well to report less meat consumption four
weeks later.

Method
Participants and Procedure

The data for the present study was collected as a part of a two-
wave study on pro-environmental behaviors. To make clear
that this was a study about pro-environmental behavior, the
research was advertised to the survey panel as a study about
climate change attitudes and behaviors. A national quota sam-
ple was recruited from Survey Sampling International (SSI).
The sample was representative of gender, age, and region of
the population for the United Kingdom. In total, N =808 par-
ticipants completed the first wave of measurements for the TPB
constructs, habit and past behavior measures, and N =501
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answered the second wave questions four weeks later when
self-reported behavior was measured, resulting in a 38% attri-
tion rate. Participants were 50% male with a modal age bracket
of 35-44, 53% had received higher education and 17% fell into
a higher income bracket (£40,000 and above). As the main
measure of intention and behavior concerned reduction in meat
consumption, participants who were already following diets
that did not involve meat consumption (e.g. vegetarians) were
excluded from the analyses, resulting in 737 valid responses in
the first wave and 468 cases in the second wave.

Measures

Attitudes Participants were asked to rate their attitudes (M =
3.82, SD = 1.90) towards meat consumption (‘“Please indicate
how you would personally evaluate buying/consuming less
meat”) on a 7-point bipolar scale ranging from “very unfavor-
able” to “very favorable”. A “non applicable” option was
added to exclude participants that already did not consume
meat.

Perceived Behavioral Control Participants were asked to rate
their perceived self-efficacy (M =4.32, SD=1.86) on a 7-
point scale ranging from “strongly disagree” to “strongly
agree” to reduce meat consumption. (e.g. “Considering the
next 4 weeks, if [ wanted to do so, I firmly believe that I have
the ability to buy/consume less meat”).

Subjective Norms Participants were asked to rate four state-
ments of subjective normative pressure to help reduce climate
change. On a 7-point scale ranging from “strongly disagree”
to “strongly agree” (M=4.21, SD =1.46), participants were
asked about the extent to which it is expected of them to help
reduce climate change and what people they value would
think about them taking action against climate change. (e.g.
“People who are important to me would support me if I de-
cided to change my behavior to help reduce climate change”).

Intention Participants were asked to rate their intention to
reduce meat consumption (M =3.57, SD =2.03) in the com-
ing four weeks on a 7-point scale ranging from “very unlike-
ly” to “very likely”. A “non-applicable” option was added to
exclude participants that already did not consume meat or had
other limiting circumstances that affected their meat consump-
tion behavior.

Past Behavior Based on previous literature, the past frequency
of performing a behavior was distinguished from behaviors
that have become automatic and are performed on a routine
basis without conscious thinking. Participants were asked to
report the frequency of buying meat while doing groceries
(M=2.87,SD =1.59) on a 7 point bipolar scale ranging from
“never” to “all the time”.
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Habits Participants were asked to indicate to what extent they
think buying meat while groceries has become automatic and
whether they perform the behavior without conscious thinking
on a routine basis. Defined as such, habit (M =3.08, SD =
1.82) was measured on a 7-point scale ranging from “strongly
disagree” to “strongly agree”.

Behavior In the second wave of the study, which took place
four weeks after the initial survey, participants were asked to
think about the past four weeks and declare the frequency with
which they reduced their purchase and consumption of meat
(M=3.38, SD=1.97). This was measured on a 7-point scale
ranging from “not at all” to “very frequently” and with a “non
applicable” option if the behavior did not apply to their per-
sonal situation. A “non applicable” option was added to ex-
clude participants that already did not consume meat or had
other limiting circumstances that affected their meat consump-
tion behavior.

Results
Exploratory Analyses

A correlation matrix (Table 1) was created in order to explore
the relationships between attitudes, subjective norms, PBC,
intentions, behavior, past behavior and habits, and to rule out
potential multicollinearity issues between constructs. All vari-
ables were significantly and positively correlated with each
other at the p < 0.001 level. The positive correlation coefficients
between the TPB constructs suggest that the model could be a
good fit for explaining reduced meat consumption. The fairly
high positive correlation between past behavior and habit (=
0.72) showed that these two measures were clearly linked but
may capture meat consumption behavior in different ways.

In order to understand the influence of socio-demographic
characteristics on the TPB constructs and meat consumption
behavior, independent samples #-tests were performed.

Education level did not reveal significant differences between
participants’ responses for any of the measures. There was a
significant difference between participants in the high income
versus low income bracket (coded as a dummy variable with
two groups) but only in measures of past behavior and habits,
suggesting that those with higher incomes were more likely to
be able to purchase more meat given that it is a relatively
expensive food item, but this did not significantly affect their
answers to the TPB construct questions. Gender seemed to be
the most significant discriminant of TPB constructs (please
see Supplementary Tables 14 for a detailed overview of -
statistics and p values). In line with previous literature, our
hypotheses, and the exploratory results demonstrated by the
t-tests, we decided to only include gender as a demographic
variable in the linear regressions for intention and behavior.

Hierarchical Linear Regression Models

Hierarchical linear regression models were ran to test the pre-
dictive utility of demographic characteristics, TPB constructs,
and past behaviors and habits on the formation of intentions
behaviors to reduce meat consumption. All models and vari-
ables were first checked for multicollinearity with VIF statis-
tics (please see Supplementary Tables 3—4). Following van der
Linden’s (2015) recommendations to estimate hierarchical
models with socio-demographic characteristics in the first
block, three models were created by adding the theorized psy-
chological variables in each subsequent step to observe chang-
es in explained variance in both intention and self-reported
meat consumption. Results are reported in Tables 2 and 3
below with standardized coefficients, significance levels, and
adjusted R? values.

In the first models, gender had a modest but statistically
significant contribution to the explained variance for both in-
tention and behavior so that females were more likely than
men to reduce their meat consumption (R? =2%). The signif-
icance of gender only remained for behavior across all three
models. The TPB constructs (attitude, norms and PBC)

Table 1 Correlation matrix for

TPB constructs, past behavior and N=808 1 3 4 5 6 Mean  SD

habit
1. Attitudes 3.82 1.90
2.PBC 0.5 1%k 432 1.86
3.Subjective norm  0.35%#*  .27%%* 421 1.46
4 Intention 0.69%*%  (.53%%%  ().44%5* 3.57 2.03
5. Behavior 0.55%#%k  0.34%%% 328k (. 53k 3.38 1.97
6. Past behavior 0.47%%%  020%**  (.13%8F  0.40%*F  (.33%H* 2.87 1.59
7. Habit 0.32%%k  02]%*% Q. 11%*%*  03]**  Q21%F*  071%F 308 1.82

*p<0.05, %% p<0.01, ***p < 0.001. All variables are coded so that higher values reflect greater endorsement of
the items. For r-values, the absolute value is the effect size (Cohen 1992)
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Table 2 Hierarchical linear

regression models for intention Independent Socio-demographics Model TPB constructs Model 2 Past behavior habit Model 3
variables 1(B) B) B
Gender 0.13™" 0.04 0.05
Attitude - 052" 046"
Subjective norms - 0.18"" 0.19™
PBC - 022" 0217
Past behavior - - 0.11""
Habit - - 0.02
N 737 728 728
Adj. R? 0.02 0.56 0.57
A adj. 0.54 0.01
Fehange 13.69 298.461 9.93
* p<0.05, ¥ p<0.01, ¥*%p < 0.001

entered in Model 2 all significantly contributed to the ex-  Discussion

plained variance for intention and resulted in a significant
and large increase in the adjusted R? value (AR? = 54%),
demonstrating that TPB constructs—and especially attitudes
(3 =0.52)—were the best predictors over and above gender
for intentions to reduce meat consumption. In the second mod-
el predicting behavior, intention had the highest statistically
significant contribution to the explained variance (AR* =
27%), whilst PBC was not a significant predictor (p = 0.06).
PBC was entered into the regression equation as a proxy for
actual control. Its lack of significance may indicate that for
reducing meat consumption as an ESB, PBC may not be
an accurate proxy for actual behavioral control. In Model
3, past behavior (measuring the frequency of purchase and
consumption of meat) had a small but significant contri-
bution for both intention and behavior, whereas habit
measures, capturing the automated and routine nature of
performing the behavior, did not. Overall, the final TPB
models accounted for about R*=57% of the variance in
intentions to reduce meat consumption and R*=31% of
the variance in self-reported behavior.

The present study looked at the reduction of meat consump-
tion as a pro-environmental behavior, using the TPB con-
structs to understand intentions and self-reported behavioral
patterns of purchasing less meat. In addition to attitudes, sub-
jective norms, and PBC —the three components of TPB that
contribute to the formation of intentions—we also looked at
gender as well as past behaviors and habit formation related to
meat consumption using online surveys administered in two
waves that were four weeks apart in a national sample of the
UK population. We used hierarchical linear regression models
to analyze the contribution of the TPB constructs, gender, past
behavior, and habits on intentions and self-reported reductions
of meat consumption. In line with prior literature on pro-
environmental behaviors, we found that all of the TPB con-
structs significantly predicted intentions and behavior.
However, unlike previous research on meat consumption as
a dietary choice, meat consumption habits did not significant-
ly associate with self-reported reductions in meat
consumption.

Table 3 Hierarchical linear

regression models for behavior Independent Socio-demographics Model TPB constructs Model 2 Past behavior habit Model 3
variables 1(B) ® ®)
Gender 017" 0.12" 0.12"
Intention - 047" 0417
PBC - 0.09 0.09
Past behavior - - 0.16™
Habit - - —-0.04
N 468 437 437
Adj. R? 0.03 0.30 0.31
A adj. 0.27 0.01
Fchange 14.51 81.91 5.29

* p<0.05, ** p<0.01, **%p < 0.001
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Hypotheses

We found mixed evidence relating to our four hypotheses
but overall our results demonstrate that the TPB is a good
model for explaining reductions in meat consumption as a
pro-environmental behavior. H; was supported as the lin-
ear regressions demonstrated that intention to limit meat
consumption was the strongest significant predictor of be-
havior, over and above gender, past behavior, and habit.
Overall, intention, PBC, and past behavior accounted for
about 30% of the explained variance in self-reported be-
havior, which is consistent with the average reported in
meta-analyses (Armitage and Conner 2001). H, was also
supported as the variance in intention was explained by
attitudes, subjective norms and PBC over and above gen-
der, past behavior, and habit. These three factors together
explained 54% of the variance, in line with meta-
analytical averages. Attitudes were found to be the stron-
gest predictors of intention out of the three TPB con-
structs, once again in line with findings reported in the
same meta-analysis. The low contribution of subjective
norms in our models could be due to the fact that most
individuals do not feel a lot of external pressure to engage
in pro-environmental behaviors that can help limit climate
change (or meat consumption). Interestingly, H; was par-
tially supported such that past behaviors did have a mean-
ingful and statistically significant contribution to ex-
plained variance in both intentions and behavior, but
habits did not. This contradicts previous literature on meat
consumption as a dietary behavior where habits have had
explanatory power over and above TPB constructs (Saba
and Di Natale 1998). However, it is important to note that
previous literature had meat consumption as the outcome
behavior, while we have measured reductions in meat
consumption. Changing a behavior implies resistance to
automated routines, and a stronger exercise of self-con-
trol, motivated by personal and social norms. This might
explain why attitudes, subjective norms, and PBC can
help overcome the effect of habits when it comes to eating
less meat. H;y was partially supported for self-reported
behavior as gender differences significantly contributed
to the explained variance in behavior in each model; even
after TPB constructs, past behavior and habits were en-
tered in the regression. This is in line with prior research
which has found that gender was a predictor of vegetari-
anism (Gossard and York 2003), that females were more
likely to think about the links between their actions and
the environment (Stern et al. 1993), and that females were
less approving of use of animals for food production
(Rothgerber 2013). H4 was not supported for intentions,
given that although gender had a significant coefficient in
Model 1, this did not persist when TPB factors were
accounted for.

TPB

The Theory of Planned Behavior has shown to be an effective
model for explaining behaviors across domains ranging from
health and dietary choices to pro-environmental actions.
Previous literature has found that the TPB has been particu-
larly a good model for explaining pro-environmental behav-
iors (Bamberg and Moser 2007; Maki and Rothman 2017). As
the current research aimed to study reductions in meat con-
sumption in the context of mitigating climate change, we have
chosen to adapt the TPB to this particular behavior. We have
measured attitudes, subjective norms, PBC, intention and self-
reported behavior in accordance with previous studies. In pro-
environmental behavior research, subjective norms have often
been noted as the most problematic construct of the TPB,
often being criticized for not fully capturing the social pres-
sures an individual might experience regarding a behavior
(Armitage and Conner 2001; van der Linden 2011). A lack
of valid and reliable measures, the misidentification of a rele-
vant referent group, and the conditions surrounding the behav-
ior could all contribute to subjective norms failing to capture
the influence of social referents’ evaluations of a behavior on
the individual. We have tried to address this problem by mea-
suring subjective norms related to mitigating climate change
using four items that measured expectations, support, and
opinions of valued others. Dietary choices in isolation may
seem like personal choices that have little to do with social
acceptance, but once framed as a behavior that helps tackle
climate change, reducing meat consumption gains a socially
relevant context.

While subjective norms significantly predicted intentions
to reduce meat consumption, attitudes were the strongest con-
tributor. Attitudes are a culmination of behavioral beliefs that
are composed of individuals’ evaluations of the potential out-
comes of the behavior. This may help explain why attitudes
shaped by personal convictions about the potential outcomes
of reducing meat consumption would have the largest influ-
ence on intentions. This would also be in line with findings
which demonstrate that problem awareness indirectly contrib-
utes to intentions by shaping attitudes (Bamberg and Mdoser
2007; Ramayah et al. 2012). Based on our findings, we can
suggest that increasing knowledge about the environmental
benefits of reducing meat consumption may be effective in
changing attitudes and increasing intentions to eat less meat.

Interestingly, PBC was found to be the weakest contributor
compared to attitudes and subjective norms for intentions and did
not significantly predict behavior. Ajzen (2006) has suggested
that PBC should be entered to the TPB model as a factor
influencing both intention and actual behavior because it can
be used as a proxy for actual volitional control over the behavior.
However, the non-significant effect of PBC in predicting behav-
ior in our study might suggest that in the context of reducing
meat consumption to help tackle climate change, PBC may not
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be an accurate proxy for actual control. Keeping up with dietary
restrictions is dependent on multiple factors including the avail-
ability of alternatives, cost-benefit calculations, as well as social
and cultural circumstances. Individuals’ perception of the control
they have over the behavior may not be completely accurate
when it comes to actually reducing their meat consumption due
to these confounding factors.

Implications

The present study provides initial evidence that the TPB is a
suitable model for explaining the reduction of meat consump-
tion as an ESB, with 57% and 31% of the variance explained
in intentions and behavior, respectively. Previous research
which has studied meat consumption as a dietary choice has
shown that habits were better predictors of intention and be-
havior over and above TPB constructs (Saba and Di Natale
1998). Our results somewhat contradict this, demonstrating
that although past behavior (but not habit) was a significant
predictor of intention and behavior, attitudes, subjective
norms, and PBC explained much more variance in reducing
meat consumption.

Notably, attitudes were the strongest predictor of inten-
tions, suggesting that the accessible beliefs an individual has
about reducing meat consumption and the affective value of
its potential outcomes, could be more influential than their
perception of referent groups and individuals’ behavioral
expectations as well as their own perceived control over the
said behavior. Environmental activists, policymakers, non-
governmental organizations that want to encourage the larger
public to reduce their meat consumption could benefit from
targeting these behavioral beliefs, trying to increase awareness
about the environmental impact of the meat industry, and how
individual reductions in meat intake can have significant con-
tributions to mitigating climate change.

Gender differences have persisted in the regression models
for behavior, even after TPB constructs, past behavior and
habits were entered, such that females were likely to reduce
their meat consumption more than males. This finding is in
line with previous literature on meat consumption and gender
differences discussed above which has shown that females are
more likely to express negative feelings about consuming an-
imals and more likely to respond to cues that reduce appetite
for meat eating (Rothgerber 2013; Piazza et al. 2018).
Pairwise comparisons suggest that females may have more
salient behavioral beliefs about the positive outcomes of re-
ducing meat consumption than males. Females also reported
to have higher levels of PBC and seemed to think that their
referent groups were more alarmed about climate change and
expected them to engage in behaviors that tackled climate
change more than males did. Future research can explore
why males are less likely to think they have behavioral control
over reducing their meat consumption, as well as why they are
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more likely to believe their social referent groups and individ-
uals are less expectant or supportive of ESBs. If these ques-
tions are answered, interventions can be tailored specifically
for males who hold strong views about the association be-
tween meat eating and masculinity.

This study is one of few that has examined the reduction of
meat consumption as a pro-environmental behavior and
assessed the explanatory power of the TPB within this con-
text. Future research can expand the findings of this study by
including objective measures of behavior (e.g. see Garnett
et al. 2019), repeating the study in different cultural contexts,
and exploring the moderating role of individuals’ awareness
of the link between meat consumption and global warming.
While these results have mainly served a diagnostic purpose in
understanding some of the socio-cognitive factors guiding in-
tention and behaviors related to the reduction of meat con-
sumption, they could be used to inform strategies for interven-
tions that will encourage individuals to adapt a diet that is
lower on meat intake in order to help mitigate the negative
consequences of climate change.

Limitations

Of course, this study is not without limitations. First, although
longitudinal data provide greater confidence in estimating po-
tential causal relationships, the results remain correlational and
are based on a single study and the conclusions should therefore
be interpreted within the context of a non-experimental design.
Second, another important limitations of this study was the fact
that many constructs were measured with a single item. This
may have introduced some measurement error in the TPB con-
structs and prevented a latent variable (SEM) approach. A third
limitation was that although we have included a “not applica-
ble” option for the majority of the items, we have not clearly
distinguished between meat eaters, vegetarians, or people who
follow other dietary habits that limit or change their meat con-
sumption. Lastly, we have relied on self-reports of meat con-
sumption rather than observed behavior. Previous TPB meta-
analyses have underlined that the explanatory power of the
model decreases when behavior is observed objectively rather
than self-reported (Armitage and Conner 2001). Future
(experimental) research could change behavior directly by ma-
nipulating the choice environment (Garnett et al. 2019) or in-
clude both self-reported and more objective (e.g. observed)
measures of reductions in meat consumption over time.

Conclusion

This study aimed to bridge the gap between social psycholog-
ical research that has applied TPB to pro-environmental be-
haviors and to meat consumption as a dietary choice and
health behavior. Rising public awareness about the significant
negative impact that the global meat industry has on the
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environment makes this study particularly relevant. Since the
participants of the study were part of a national sample of the
UK, our results can help inform future research and sugges-
tions for interventions in the UK. Unlike most TPB research
that has relied on a cross-sectional design, we asked our par-
ticipants to report their reduction in meat consumption four
weeks following the initial wave of the survey, thus increasing
the validity of our behavioral outcome measures.

The findings of the study show that the TPB model explains a
fairly substantial amount of variation in both intentions and self-
reported reductions in meat consumption, with R? values slightly
above averages reported in previous meta-analyses. Future re-
search can further explore the importance of attitudes in forming
intentions to reduce meat consumption and test its usefulness as a
tool for planning future interventions. Raising awareness about
greenhouse gas emissions caused by the meat industry and the
positive impacts a vegetarian diet could have on the environment
could all be effective ways for changing behavioral beliefs about
personal meat consumption.

Moreover, although habit has predicted meat consumption in
dietary choice studies, our findings show that previous automatic
behaviors related to meat purchase and consumption did not
hinder the formation of intentions to reduce said behavior.
Perhaps reminding individuals that meat consumption is not just
a personal dietary choice but also an ESB led to more salient
beliefs about the potential positive outcomes of reducing meat
intake despite previously formed habits. Finally, the small but
significant gender difference in meat consumption behavior is
worth noting. Changing the perceptions of meat as the only
source of protein that is necessary for a healthy body, and disso-
ciating it from being a symbol of hierarchy and supremacy may
be important for encouraging males to develop more positive
behavioral and normative beliefs about reducing meat
consumption.
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