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Abstract: An increasing number of people are concerned about eating meat, despite enjoying doing
so. In the present research, we examined whether the desire to resolve this ambivalence about
eating meat leads to a reduction in meat consumption. Our model of ambivalence-motivated meat
reduction proposes that the pervasive nature of evaluative conflict motivates meat avoidance, and
we highlight two potential mechanisms involved: the anticipation of ambivalence reduction through
behavioral change, and information seeking for contents that facilitate meat reduction. Study 1
drew on a cross-sectional 6-day food diary with 7485 observations in a quota sample to investigate
why meat-related ambivalence arises and to demonstrate the correlation of ambivalence with meat
reduction. Two experiments investigated the causal direction of this association by showing that
ambivalence-induced discomfort motivated participants to eat less meat when they introspected on
their preexisting incongruent evaluations (Study 2 and 3), which was mediated by the aforementioned
mechanisms involved (Study 3; preregistered). The studies utilized diverse samples from Germany,
England, and the US (total N = 1192) and support the proposed model by indicating that behavioral
change is an important coping strategy to resolve ambivalent discomfort in the context of meat
consumption. Our model of ambivalence-motivated meat reduction contributes to theorizing on the
consequences of ambivalence and the psychology of (not) eating meat.

Keywords: ambivalence; behavioral change; food choice; information-seeking; meat

1. Introduction

Meat consumption is a cherished behavior around the world [1]. Many people value
the nutritional density, joy, and sociability associated with meat [2,3]. At the same time,
an increasing number of them are concerned about the detrimental effects of meat con-
sumption on human health, farmed animals, and the environment [3–5]. Indeed, the
average meat intake substantially exceeds the recommended maximum intake (with consid-
erable cross-country variance), which has been attributed to about 155,000 human deaths
in 2017 due to cardiovascular disease, diabetes, and cancer [6]. Additional meat-related
health implications include foodborne infections and pathogens as well as antibiotic re-
sistance [7]. Moreover, cutting down on animal products is a highly effective individual
climate action [8–11], and large numbers of people are concerned about animals in ani-
mal agriculture [12–15]. Surveys in the German general public, for instance, have shown
that the majority of people judge the prevailing animal production systems to be morally
impermissible [16,17]. These contradictory evaluations related to meat can give rise to
ambivalence about eating it [18–20].
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Berndsen and van der Pligt [18] indicated that ambivalence about meat could be
widespread in students and negatively correlated with meat consumption above and
beyond the effects of meat-related attitudes, beliefs, and perceived social norms. Although
there is ample converging evidence for such a correlation of ambivalence with behavioral
change (e.g., [21–23]), previous studies have not investigated the causal direction and
underlying processes.

In the present article, we investigate a novel explanation of reduced meat consumption
by addressing the aforementioned research gap and shedding light on how meat-related
evaluative conflict can lead to a reduction in meat intake. We draw on previous research on
meat consumption and attitudinal ambivalence to propose and test a model of ambivalence-
motivated meat reduction. The goal of this research is to gain insight into the causal
direction and the pathways of the association between ambivalence and meat reduction.

2. Ambivalence toward Meat Consumption

The awareness of conflict about an object (hereinafter: felt ambivalence) is an aversive
state that can arise from the coexistence of strong but incongruent evaluations within the
attitude (hereinafter: potential ambivalence) [24,25]. Measures of potential ambivalence
and felt ambivalence often correlate only moderately [26], reflecting the notion that am-
bivalence can either be salient or remain in a dormant (and exclusively structural) state.
Someone could hold equally strong positive and negative evaluations of an object—e.g.,
believing that meat has both health benefits and risks—but this potential ambivalence
might elicit feelings of conflict only in situations that make the incongruence salient, such
as in deciding how much meat to purchase when grocery shopping. The simultaneous
accessibility of incongruent evaluations can make felt ambivalence about eating meat
salient [27–29], for example, when individuals introspect on their ambivalent attitudes
toward meat consumption or in food choice contexts (e.g., [19,30,31]).

The experiences of felt ambivalence can involve multifaceted attitudinal components.
Berndsen and van der Pligt [18] investigated the attitudinal drivers of felt ambivalence
about meat consumption in terms of hedonic beliefs, health beliefs, environmental beliefs,
morality, social norm, and affective beliefs related to meat consumption. They found that
these variables, except for hedonic beliefs and social norm, significantly correlated with felt
ambivalence, explaining a total of 30% of the variance in felt ambivalence. More comprehen-
sively, Buttlar et al. [32] investigated the experiences that constitute felt ambivalence about
meat consumption and developed a meat ambivalence questionnaire. They found five
factors that compose the felt ambivalence due to the animal origins of meat, sustainability
considerations, the sociability of meat-related food choices, health considerations, and
sensory experiences. In sum, felt ambivalence about meat consumption can occur in a
variety of facets that involve especially (inter)personal and moral experiences.

The frequency with which felt ambivalence about meat consumption arises from
incongruent evaluations might depend on cultural differences as well as social context
(see [33,34]). Previous research has suggested that the presence of people who follow a
meat-free diet could make an individual’s attitudinal inconsistency salient [35], such as
when an individual strategically expresses ambivalence to enhance their social image [34].
However, there may be considerable variation in the prevalence of such elicitors of meat
ambivalence across cultures [3]. For example, meat consumption is a relatively stigmatized
behavior in India, with the consequence that social influence during meat consumption
could elicit felt ambivalence more frequently than in other countries [36,37]. The magnitude
of felt ambivalence about meat could also depend on regional and cultural differences in
variables such as the prevalence of meat-related health problems, frequency of exposure
to animal slaughter, masculinity, and culinary preferences [38–40]. Certain other facets of
meat ambivalence seem relatively universal in humans, such as pathogen disgust related
to meat, empathy toward farmed animals, or psychological and somatic sensations during
the digestion of meat [41–44]. As such, meat ambivalence could exist in a variety of people
across the world, albeit with considerable cultural differences in its elicitors and magnitude.
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Previous research has indicated the existence of meat-related conflict in a diverse set of
countries, including Brazil, China, Ecuador, France, and the USA [3,38,45].

Moreover, the association of potential ambivalence with felt ambivalence may be
attenuated by coping strategies that aim to maintain meat consumption despite potential
ambivalence [46–48]. For example, individuals sometimes strategically dissociate meat from
its animal origin, which could decrease the magnitude of felt ambivalence even if they hold
incongruent evaluations [49,50]. Congruently, individual differences in meat-related moral
disengagement [51,52] may influence the elicitation of felt ambivalence. Previous research
has indicated that, for instance, gender and age affect the extent to which people utilize
coping strategies like moral disengagement [53–56]. Taken together, the experience of felt
ambivalence about meat consumption encompasses multifaceted inconsistent evaluations
with embedment in an individual’s situational and sociodemographic context.

3. Ambivalence-Motivated Meat Reduction

Felt ambivalence about meat consumption has been found to have moderate to large
correlations with intentions to eat less meat and self-reported meat reduction [18,21,57].
A reason why ambivalence could motivate behavioral change lies in the stability and
aversiveness of ambivalent attitudes. Ambivalence toward food and personal goals can
be chronic, in many cases lasting longer than a year [22,58], even though the experience
of ambivalence is an aversive state that has detrimental effects on well-being [59–61]. In
line with this assertion, recent research demonstrated that felt ambivalence can come to
light when judging pictures of meat [19,62], and such visual stimuli are ubiquitous, for
instance in supermarkets. Another elicitor of felt ambivalence is food choice [63], because
the experience of ambivalence particularly arises when a decision has to be made [61,64].
Chronic ambivalence about meat therefore involves the aversive recurrence of experiences
of ambivalence in daily life situations.

The pervasiveness of ambivalence toward meat indicates that it can be difficult to
restore a non-ambivalent attitude toward it. Specifically, alleviating ambivalent discomfort
through coping strategies that may frequently be involved in maintaining meat consump-
tion after attitude-behavior conflicts (i.e., meat-related cognitive dissonance [46,65]) would
afford only temporary relief to individuals once they have developed a chronically re-
curring awareness of the conflict. For example, situational underreporting of one’s meat
consumption as a response to experiences of meat-related threat [35,66] will not resolve po-
tential ambivalence in the long term or prevent felt ambivalence from chronically recurring.
Likewise, cultural adaptations that can prevent the experience of conflict by facilitating
the dissociation of meat from its animal origins [46,67] apparently afford insufficient relief
to people who are ambivalent, otherwise they should not be chronically ambivalent to
begin with. Taken together, the chronic nature of ambivalence indicates that ambivalent
people sometimes have difficulties in resolving inconsistencies in a way that restores a
non-ambivalent attitude toward meat consumption.

In the absence of effective mechanisms to regain a stable non-ambivalent attitude and
avert experiences of ambivalence from recurring, one way to nonetheless reduce the aver-
sive recurrence of felt ambivalence could be avoiding the ambivalent object, i.e., avoidance
of meat. According to pervasive models of ambivalence [25,68], avoiding the elicitors of
felt ambivalence could be a coping strategy that facilitates the regulation of ambivalence.
In line with this assertion, research on choice conflict showed that people will avoid de-
cisions in conflicted choice contexts more often than in unconflicted contexts [69–71]. A
similar avoidance mechanism might arise from ambivalence. Specifically, the anticipation
of ambivalence reduction [72,73] could drive the avoidance of stimuli and situations that
elicit felt ambivalence, with the aim to alleviate ambivalence-induced negative affect [68].
The avoidance of meat consumption may thus be perceived as an effective means to reduce
the aversive recurrence of felt ambivalence.

Above, we argued that the pervasive nature of ambivalence motivates the avoidance
of meat consumption through an anticipated reduction of ambivalence. Anticipated am-
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bivalence reduction could also motivate people to seek information about how to eat less
meat in order to facilitate successful ambivalence reduction. There is ample evidence that
ambivalence can impact on information seeking more generally (e.g., [74–76]), which has
been conceptualized to be driven by the desire to resolve ambivalence and regain a less
ambivalent attitude [68]. Clark et al. [72], for instance, showed that ambivalence led to
effortful information processing only if participants believed the offered information could
reduce felt ambivalence. In particular, novel information about how to eat less meat is
arguably instrumental in coping with barriers to eating less meat [77,78], such as lack
of cooking skills [79]. Anticipated ambivalence resolution through meat reduction may
therefore motivate seeking out information that facilitates plant-based food choices. In the
current research, we conducted three studies with the goal to test our proposed model of
ambivalence-motivated meat reduction (see Figure 1). The model addresses the research
gap on how ambivalence toward meat consumption leads people to eat less meat. We
expected that the awareness of evaluative conflict about eating meat primarily arises from
strong but incongruent evaluations of meat. However, context variables (i.e., cultural,
situational, and social context) and individual differences may attenuate the association
of felt with potential ambivalence. The present research focuses especially on sociodemo-
graphic variables, as previous research has often relied entirely on student samples. As a
consequence of chronically felt ambivalence, we expect that people avoid meat due to the
desire to avert the negative affect of felt ambivalence. Specifically, we propose that the an-
ticipation of ambivalence resolution through meat avoidance motivates behavioral change.
This anticipation may increase information seeking to facilitate meat avoidance. Meat
ambivalence should also directly motivate information seeking to reduce the ambivalence
and gain confidence in evaluating meat consumption.
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The hypotheses and analytic plans of the studies reported in this article were specified
before the data were collected, if not stated otherwise. We report all data exclusions,
experimental manipulations, measures, and sampling procedures.

4. Study 1

Study 1 aimed to examine the prevalence of meat ambivalence, its association with
meat consumption, and the roles of sociodemographic variables in the proposed model
of ambivalence-motivated meat reduction. To this end, a six-day food diary with non-
deceptive obfuscation assessed meat consumption in a quota sample that roughly represents
the German population of adults. We sought to distinguish the effects of strong but
incongruent evaluations of eating meat (i.e., potential ambivalence) and awareness of
evaluative conflict (i.e., felt ambivalence) in the association of ambivalence with meat
reduction. Our central tenet is that the aversiveness of felt ambivalence [61,80] and its
motivational consequences [25,68] are the primary drivers of meat avoidance, given that
they motivate people to avert the recurrence of ambivalent discomfort. However, instead of
felt ambivalence motivating meat reduction, the barriers to eating less meat (see [78]) could
elicit felt ambivalence in people who attempt to eat less meat. To rule out this alternative
explanation, we controlled for perceived behavioral control over meat consumption.
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5. Method
5.1. Procedure

An initial sample of 1695 participants was drawn from the online panel of Kantar, a
market research company. A screening survey assessed their demographic characteristics
and diets (e.g., gluten-free, vegetarian, halal, alcohol-free). We invited only people who
indicated that they eat meat and were willing to take all parts of the diary study. The
company balanced the demographics according to the German population statistics. On
Sunday, 25 November 2018, 882 participants started the first 3 days of the digital diary re-
ports. Subsequently, participants were randomly assigned to read one out of three 100-word
paragraphs (as interventions for meat reduction) or a control condition (about unrelated
health issues of children). Before that, participants read an article to distract from the topic
of meat consumption (i.e., about everyday life contexts of meal intake). These articles were
part of an unrelated study that will be published separately—they did not influence the
present findings as shown by pre-post and between-group comparisons (see Supporting
Information). The remaining 3 days of diary reports were administered starting on the
subsequent Sunday. Afterwards, a final questionnaire assessed psychological variables.

5.2. Participants

A total of 555 participants completed all parts of the study. This corresponds to
62.9% of the people who started the diary study. Participant characteristics were relatively
representative of the German population of adults in terms of age, gender, education,
and region; there were no significant differences between the initial and final sample
(see Table 1), ds < 0.10, ps > 0.05. People who followed a vegetarian or vegan diet were
not invited to the diary study as they could not further reduce their meat consumption.
Participants who completed the study received €22.

Table 1. Characteristics of the initial and final samples in Study 1.

Variable Final Sample Initial Sample

Mage (SDage) 52.49 (13.62) 51.09 (15.14)
Education † 49% 48%

Female 48% 50%
Region North 5% 6%

East 13% 13%
West 51% 51%
South 30% 32%

Note. † Education (dummy-coded) refers to the percentage of people with at least a qualification for
university entrance.

5.3. Materials

Meat Consumption Frequency. A 6-day food record [81] assessed meat consumption
and other food choices, resulting in a total of 7485 meal observations. We incorporated
non-deceptive obfuscation to distract from the topic of meat consumption to reduce non-
target effects such as demand effects (i.e., changes in the behavior due to cues in the study
design) [82] and selection bias (i.e., the study description influence whether people par-
ticipate or not) [83]—these non-target effects can inflate associations with psychosocial
determinants [84]. Specifically, participants had to select boxes of the ingredients included
in their meals on a list of 13 categories—e.g., meat, potatoes, fruit. A total of eight addi-
tional questions were assessed as distractors from food choice or for an unrelated study,
such as activities and intake of fluids (see Supporting Information for the questionnaire).
Participants were asked to report a minimum of two meals per day immediately after the
meal. Meat consumption frequency was calculated as the proportion of meals that included
meat relative to the total number of meals reported by an individual.

Felt Ambivalence. Awareness of evaluative conflict toward eating meat was measured
with one item adapted from the Felt Ambivalence Questionnaire [24,85]: “To what degree
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do you experience conflicting thoughts and/or feelings regarding eating meat?” The 5-point
response scale included two labels (1—not at all and 5—very much).

Potential Ambivalence, negativity, and positivity. Two split semantic differential
scales [86] measured positive and negative associations to eating meat: “How positive
[/negative] are your thoughts and/or feelings regarding meat consumption?” (r = −0.71).
The 5-point response scales ranged from 1 (not at all positive[/negative]) to 5 (extremely
positive[/negative]). We calculated Thompson et al. [87]’s score for potential ambivalence
from the intensity of the positive (P) and negative (N) associations and subtracted their
congruences: (P + N)/2 − |P − N|. The resulting scores range from −1 to 5, high scores
indicate both strong and opposed associations. For example, a score of −1 reflects the
largest distance between positive and negative associations.

Perceived Behavioral Control. One item measured the perceived behavioral
control [88] that someone may experience in eating meat: “I can control whether and
how much meat I eat.” The 5-point response scale ranged from 1 (completely agree) to 5
(completely disagree).

Sociodemographics. Sociodemographic information was assessed in 15 questions
(see Supporting Information), for example, number and age of children, employment and
health status, and social context (i.e., the number of vegetarian and vegan friends and
family members).

6. Results and Discussion

All regression coefficients are in standardized format. CIs are based on 5000 bootstrap
samples in mediation analyses, with the mediation/indirect effects reflecting the multiplied
standardized coefficients of the associations between variables (see [89]).

6.1. Prevalence and Determinants of Meat Ambivalence

A total of 66.8% of participants indicated that they experienced at least some meat-
related conflict, as they selected a response option above the scale minimum of 1 that was
labelled as “not at all” conflicted. A one-sample t-test revealed that the average felt ambiva-
lence was significantly below the scale midpoint of 3 with considerable variance between
individuals, M = 2.39, SD = 1.18, t(554) = t, t(554) = 12.24, p < 0.001, d = 0.52. Exploratory
analyses showed that felt ambivalence significantly correlated with five sociodemographic
variables out of 15 (see Table 2). After stepwise exclusions in multiple regression, only gen-
der (1—female, 0—male), β = 0.17, p < 0.001, and social context, β = 0.24, p < 0.001, remained
significant predictors, R2 = 0.08. Controlling for meat consumption frequency, the effects of
gender, β = 0.15, p < 0.001, and social context, β = 0.21, p < 0.001, remained significant.

Table 2. Predictive correlates of felt ambivalence about meat consumption as indicated by Pearson
correlation tests, except for point-biserial correlation tests with gender and part-time employment.

Variable r p

Gender 0.16 <0.001
Social context 0.23 <0.001

Student 0.14 0.001
Age −0.13 0.003

Part-time employment 0.10 0.013
Potential ambivalence 0.41 <0.001

Note. N = 555. For gender (1—female, 0—male) and age, N = 553. Part-time employment was coded as 1—part-time
employment and 0—other.

To our knowledge, this is the first data to investigate the prevalence of felt ambivalence
in the general public. While the prevalence of felt ambivalence may be lower than that
in student samples (e.g., [18]), the present findings support the assumption that it is a
relatively widespread phenomenon [46,90] in our sample but with considerable variance.
That is, most participants reported at least some felt ambivalence, whereas a substantial part
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of the sample reported a complete absence of felt ambivalence. As a consequence, the total
mean of felt ambivalence was below the scale midpoint with a small to moderate difference.
Taken together, the findings underline the relevance of the question of why some people
(do not) feel conflicted about meat consumption. Individuals who are female or have more
vegans and vegetarians in their social circle reported greater felt ambivalence. Interestingly,
the gender difference holds above the effect of gender on meat consumption indicated in
previous research [56,91–93], suggesting that gender could influence felt ambivalence due
to gender differences in coping strategies like moral disengagement. The effect of social
context is in line with previous research on interpersonal predictors of ambivalence [33,34]
and highlights that sociability could be a crucial elicitor of meat ambivalence.

Next, multiple regression analyses investigated moderators of the association of
potential ambivalence (i.e., the coexistence of strong but incongruent evaluations about
meat consumption) with felt ambivalence in Process [89]. As predicted and in line with
previous research (see [25]), the association of potential ambivalence with felt ambivalence
was only moderate (see Table 2). We therefore investigated the roles of gender and social
context in moderation analyses that indicated interaction effects of the two variables with
potential ambivalence on felt ambivalence. The association of potential ambivalence with
felt ambivalence was more pronounced in males, β = 0.49, than females, β = 0.27, ps < 0.001,
with a significant interaction of gender and potential ambivalence, β = −0.22, p = 0.006
(see Figure 2). There were significant gender differences in felt ambivalence at low levels
of potential ambivalence, β = 0.51, p < 0.001, and mean potential ambivalence, β = 0.23,
p = 0.003, but not at high potential ambivalence, β = −0.04, p = 0.72 (see Figure 3). Likewise,
social context and potential ambivalence interacted, β = −0.17, p = 0.013, such that the
association of potential ambivalence with felt ambivalence was more pronounced at low
SC, β = 0.41, and mean social context, β = 0.36, than at high social context, β = 0.25,
ps < 0.001. Social context significantly predicted felt ambivalence only at low levels of
potential ambivalence, β = 0.53, p < 0.001, and mean potential ambivalence, β = 0.32,
p < 0.001, but not at high potential ambivalence, β = 0.10, p = 0.18. There were no significant
interaction effects on felt ambivalence by social context and gender or by social context,
gender, and potential ambivalence, βs < 0.05, ps > 0.58.
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Figure 3. Johnson–Neyman plot of the association of gender with felt ambivalence at values of
potential ambivalence about meat consumption. The dotted vertical line indicates the border of the
significance region at a value of potential ambivalence of 1.55, with 63.65% of participants scoring
below that value.

The findings substantiate our model of ambivalence-motivated meat reduction (see
Figure 1) by highlighting that there are individual differences in the extent to which po-
tential ambivalence predicts felt ambivalence. The gap in the merely moderate association
of potential ambivalence with felt ambivalence seems to depend in part on female gender
and social context increasing the likelihood of experiencing felt ambivalence in individuals
who show relatively low levels of potential ambivalence. Interestingly, gender and social
context did not significantly impact felt ambivalence at high potential ambivalence, which
will be elaborated upon in the General Discussion section.

6.2. Ambivalence and Meat Consumption

On average, 46.3% of the reported meals included meat, SD = 24.18, Mdn = 45.4. This
estimate does not necessarily reflect the exact true frequency of meat consumption, as
some participants could have underreported certain meal types. On average, they reported
2.25 meals per day, 35.4% of which involved breakfast, 33.0% lunch, and 31.6% dinner. The
proportion of meat consumption ranged from 31.7% at breakfast to 59.9% at dinner. As
such, underreporting of lunch or dinner might slightly increase error variance in predicting
meat ambivalence, which would result in a modest underestimation of the true coefficients.

Felt ambivalence correlated negatively with meat consumption frequency,
r(553) = −0.18, p < 0.001 (see Figure 4). Unlike previous research [21], there were no
significant curvilinear associations as indicated by planned contrasts, ps > 0.05. Control-
ling for covariates that remained significant after stepwise exclusions (i.e., gender, age,
household size, and education, ps < 0.05) the partial correlation of felt ambivalence and
meat consumption remained significant, r(547) = −0.14, p = 0.001. An exploratory multiple
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regression tested whether the effect of felt ambivalence on meat consumption remained
significant after controlling for the evaluative components of the attitude that form the
ambivalence, given that they can influence both felt ambivalence and meat consumption.
The effect of felt ambivalence turned nonsignificant after including negativity, positivity,
and potential ambivalence, β = −0.02, p = 0.674. Note that this test has been argued to be
invalid as the covariates partial out parts of the target effect [94]. Specifically, the causal
effects of felt ambivalence on affective states [61,95] play a crucial role in our conceptual
model by affecting the desire to reduce ambivalence-induced discomfort through behav-
ioral change. The lack of conclusiveness of this test highlights a need to gain better insight
into the isolated role of felt ambivalence using experimental methods (see Study 2 and 3).
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Figure 4. Scatterplot of the association of felt ambivalence with meat consumption.

Finally, we tested the role of felt ambivalence in meat reduction in relation to poten-
tial ambivalence and perceived behavioral control. As predicted, a mediation analysis in
Process (model 4) [89] showed that there was an indirect effect of potential ambivalence
on meat consumption through felt ambivalence, β = −0.05, 95% CI [−0.09, −0.01], with a
significant direct effect of felt ambivalence on meat consumption β = −0.12, p = 0.008. Next,
multiple regression analyses supported the prediction that the aversive nature of ambiva-
lence can drive meat reduction above the potential effect of a lack of perceived behavioral
control in meat reduction on felt ambivalence, as the association of felt ambivalence with
meat consumption remained significant above and beyond the effect of perceived control
on meat consumption (see Table 3).

Table 3. Multiple regression results for predicting meat consumption frequency from felt ambivalence
(model 1) and from felt ambivalence and behavioral control (model 2).

Variable
Model 1 Model 2

B SE β B SE β

Constant 0.59 ** 0.02 0.62 ** 0.03
Felt ambivalence −0.04 ** 0.01 −0.18 ** −0.03 ** 0.01 −0.16 **

Behavioral control −0.03 * 0.01 −0.10 *
R2 0.03 ** 0.04 **

∆R2 0.03 ** 0.01 *
* p < 0.05. ** p < 0.001.

These findings replicate a correlation of felt ambivalence with meat consumption [18]
using a high-quality sample and measure of meat consumption frequency that reduced self-
selection and recall biases, for instance. Moreover, in line with our model of ambivalence-
motivated meat reduction, the effect of potential ambivalence on meat reduction was
mediated by felt ambivalence. In addition, felt ambivalence seems to lead to meat reduction
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rather than vice versa through the difficulty of reducing meat consumption (i.e., perceived
behavioral control). These findings support our assumption that the aversive nature of
experiences of ambivalence may motivate meat reduction.

7. Study 2

Study 1 suggests that the negative association of meat-related ambivalence with meat
consumption might be driven by the aversive nature of ambivalence. Study 2 sheds light on
the process through which ambivalence and meat avoidance are associated by experimen-
tally manipulating felt ambivalence. Based on our model of ambivalence-motivated meat
reduction (see Figure 1), we hypothesized that situations that bring to mind the pervasive
nature of awareness of ambivalence (i.e., felt ambivalence) should increase meat avoidance.
We adopted a common procedure to make felt ambivalence salient by increasing the simul-
taneous accessibility of incongruent evaluations [27,28]. Specifically, we asked participants
to introspect on the inconsistent evaluations (i.e., potential ambivalence) that they hold
(see [29]). This manipulation elicits felt ambivalence without necessarily impacting on the
magnitude of potential ambivalence, as inconsistent evaluative components are relatively
stable, whereas the magnitude of felt ambivalence depends on situational contexts [25,27].
As mentioned earlier, however, the elicitation of felt ambivalence may cause aversive states,
such as anticipated regret, that drive the desire to resolve ambivalence (see [25]), such as
through ambivalence-induced negative judgments of the ambivalent object [95]. There-
fore, we included manipulation checks to guarantee that ambivalence salience increased
felt ambivalence.

We measured behavioral intentions as the proximal determinant of meat avoidance.
We deemed intentions to be a sufficiently adequate proxy based on meta-analytic evidence
on experimentally-induced intentions often leading to actual behavioral change [96]. We
included a reverse-coded intention item to account for the possibility that meat-related
conflict could be resolved through whatever coping opportunity is afforded, such as
overreporting of intentions (see [45,97]).

In addition to a self-report measure of intended meat avoidance as the main out-
come, we administered a charitable donation task about a central driver of ambivalence
toward meat consumption, namely the animal origins of meat [18]. This task was primarily
included as it corresponds to a personally relevant choice instrument that reduces hypo-
thetical bias, which can lead to overreporting of intentions, for instance [98,99]. As such,
an experimental effect on this task would provide converging evidence for ambivalence-
motivated meat reduction. Moreover, a significant experimental effect on both intention
and donation would rebut the possibility that participants cope with the aversive feeling of
conflict merely through resorting to the affordance that is provided first [97,100]. Taken
together, we assumed that people effortfully attempt to avert ambivalence from recurring,
which includes increased engagement with both meat reduction and donation for societal
change to resolve the elicitors of ambivalence toward meat consumption.

8. Method
8.1. Participants and Design

The final sample of 189 participants mainly from North America (90.0%, Mage = 35.81,
SD = 11.28, 63.5% female, 54.5% with university degrees) was recruited through the online-
recruitment panel MTurk. We excluded 13 participants (6.4%) who failed predetermined
quality checks by duplicate participation or failing a simple attention check (i.e., “please
select ‘very much’”) [101]. As predetermined, a total of 12 people who followed meat-free
diets were excluded from data analyses given that they could not further reduce their meat
consumption. The study employed a two-group between-subjects design. We targeted at
an a priori determined sample size of 172 valid cases to detect an expected effect size of
d = 0.50 [27] at an alpha level of 0.05 with a power of 90%.



Foods 2022, 11, 921 11 of 24

8.2. Materials and Procedure

Participants were invited to a study on “everyday life behavior”. They were randomly
assigned to an introspective ambivalence manipulation task about eating meat or an
unrelated control issue (vaccination). Subsequently, they answered questions on potential
ambivalence, felt ambivalence, intentions, charitable donation, and sociodemographics.

Ambivalence Manipulation: We elicited ambivalence about eating meat using an in-
trospective ambivalence manipulation procedure (adapted from [29,102]). This ecologically
valid procedure has frequently been used to make felt ambivalence salient by having partic-
ipants introspect on their preexisting incongruent evaluations or personal experiences, and
thus increase the simultaneous accessibility of attitudinal inconsistency (see [27] for a meta-
analysis, [28]). Participants were asked to describe two personally held reactions in favor
of and two reactions opposed to meat consumption or vaccination in the control group:

“We would like to know your arguments/feelings in favor of and against meat
consumption [vaccination]. Please think about meat consumption [vaccination]
and, firstly, write down your 2 strongest arguments/feelings in favor of meat
consumption [vaccination] and, secondly, your 2 strongest arguments/feelings
against meat consumption [vaccination]. The aim of this task is to assess your
personal experiences and preferences.”

Felt Ambivalence: Awareness of ambivalence about eating meat was measured using the
Felt Ambivalence Questionnaire [24], which is based on the tripartite model of attitudes
(e.g., [103]). The instrument measures the affective, behavioral, and cognitive components
of experiences of ambivalence. It encompasses three items that read “Toward eating meat
I . . . ” with 10-point response scales ranging from 1 (feel no conflict at all/feel no indecision at
all/have completely one-sided reactions) to 10 (maximum conflict/maximum indecision/completely
mixed reactions). Internal reliability was good, α = 0.87.

Potential Ambivalence, Negativity, and Positivity: These variables were measured
as in Study 1 but on 10-point response scales (r = −0.66).

Behavioral Intention: Intention to reduce meat consumption was assessed on two
items (adapted from [104,105]): “I intend to reduce my meat consumption next week,” and
“I will maintain my current levels of meat consumption in the future” (reverse-coded) on
scales from 1 (strongly disagree) to 10 (strongly agree), r = 0.76.

Charitable Donation: Participants were told that they qualified for a bonus payment
drawing of $10 for passing the attention check item presented on the preceding page. They
could type in any donation amount that we would donate if they did not want to receive
the complete bonus. The charity was “an animal advocacy organization trying to reform
the way farmed animals are treated” (see Supporting Information for details).

Meat Consumption Frequency: For the purpose of excluding strict meat avoiders and
to rule out heterogeneous treatment effects, participants were asked to write down either
the average times per day or the days per week, month, or year that they consumed meat
(see Supporting Information).

9. Results and Discussion

Regression coefficients are in standardized format. CIs are based on 5000 bootstrap
samples in mediation analyses. There were no significant confounders or heterogeneous
treatment effects of the experimental manipulation such as due to gender, age, or education,
ps > 0.17.

Firstly, manipulation checks showed that meat-related ambivalence salience success-
fully elicited felt ambivalence toward eating meat without relevant effects on the evaluative
components that form the ambivalence. Specifically, a between-subjects ANOVA indi-
cated that felt ambivalence was higher in the ambivalence salience condition (M = 4.70,
SD = 2.47, n = 100) compared to the control (M = 3.87, SD = 2.45, n = 89), F(1, 187) = 5.28,
p = 0.023, d = 0.34. Controlling for potential ambivalence as well as negative and positive
associations to meat, the effect of ambivalence salience on felt ambivalence remained sig-
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nificant, F(1, 184) = 4.51, p = 0.035, d = 0.31. As predicted, there was no significant effect
of ambivalence salience on potential ambivalence, F(1, 187) = 0.24, p = 0.625, d = 0.07,
or positive evaluation, F(1, 187) = 0.14, p = 0.709, d = 0.06. The experimental effect on
negative evaluation of meat reached significance, F(1, 187) = 4.87, p = 0.029, d = 0.32,
but, crucially, turned nonsignificant, F(1, 186) = 1.12, p = 0.291, d = 0.16, after including
felt ambivalence as a covariate. The manipulation checks therefore indicate that ambiva-
lence salience successfully elicited felt ambivalence by making participants’ preexisting
evaluative incongruence salient without increasing potential ambivalence, in accordance
with previous research [27–29]. Importantly, the effect of the manipulation on felt am-
bivalence remained significant after controlling for potentially confounding effects of
potential ambivalence, negativity, and positivity. Congruently, the effect of the manipu-
lation on negativity was completely explained by felt ambivalence—in other words, the
experimentally-elicited felt ambivalence increased ambivalent discomfort, which replicates
previous research on ambivalence causing negativity, including anticipated regret and
negative judgements [25,61,95]. Thus, the experimental manipulation was successful in
eliciting felt ambivalence rather than negativity.

Next, we tested for an experimental effect on the main outcome variable. Ambivalence
salience significantly increased behavioral intention to reduce meat consumption (M = 4.19,
SD = 2.72) compared to the control condition (M = 3.26, SD = 2.27), F(1, 187) = 6.42,
p = 0.012, d = 0.37. An exploratory ANCOVA controlled for potentially confounding
effects of ambivalence salience on intention through evaluative components that might
influence felt ambivalence. That is, the effect of ambivalence salience on intention remained
significant, F(1, 184) = 4.14, p = 0.043, after including potential ambivalence, negativity, and
positivity as covariates. Note that this usage of ANCOVAs has been argued to be invalid,
given that the covariates partial out parts of the target effect [94], i.e., the causal effects of
felt ambivalence on affective states (see [25]). While we deem the manipulation checks
more conclusive, the isolated effect of ambivalence salience on intention after controlling
for covariates further strengthens confidence in the pattern of findings.

Two ANOVAs tested whether the experimental effect on intention held irrespective
of the directions of the two intention items. As expected, there were stronger intentions
to reduce meat consumption in the ambivalence salience condition (M = 4.15, SD = 2.83)
compared to the control condition (M = 3.11, SD = 2.41), F(1, 187) = 7.27, p = 0.008, d = 0.39,
and lower intentions to maintain the current level of meat consumption (M = 7.77, SD = 2.93)
compared to the control condition (M = 8.60, SD = 2.55), F(1, 187) = 4.23, p = 0.041, d = 0.30.

For converging evidence for the experimental effect on motivating behavioral change,
we tested whether ambivalence salience increased charitable donation. Surprisingly, dona-
tion was not significantly increased by ambivalence salience (M = 1.93, SD = 2.23) compared
to the control condition (M = 1.79, SD = 2.16), F(1, 187) = 0.20, p = 0.655, d = 0.07.

Finally, we tested whether felt ambivalence explained the experimental effect on
intention. As hypothesized, a mediation analysis (Process model 4) [89] indicated a positive
indirect effect of ambivalence salience on intention through felt ambivalence, β = 0.17,
SE = 0.08, 95% CI [0.02, 0.32], such that the direct effect of ambivalence salience turned
nonsignificant (see Figure 5).

Figure 5. Mediation model of the experimental effect of meat ambivalence salience on intention to
eat less meat through felt ambivalence in Study 2. Effect sizes are displayed as standardized direct
effects (i.e., isolated from the other effects).
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The findings indicate that ambivalence salience increases meat avoidance as an effect
of felt ambivalence. This supports the assumption that the aversive nature of meat-related
ambivalence can motivate meat avoidance, arguably due to anticipated ambivalence re-
duction. Contradictory to our predictions, however, there was no significant effect of
ambivalence salience on charitable donation, which might possibly be due to offering
donation to an animal advocacy NGO instead of a donation opportunity that addresses all
prevalent components of meat ambivalence. This limitation will be addressed in Study 3.

10. Study 3

In Study 3 (preregistered), we primarily aimed to replicate the experimental effects
observed in Study 2 and expand on the mechanisms involved in ambivalence-motivated
meat reduction. We preregistered the hypotheses that ambivalence salience increases felt
ambivalence toward meat, which predicts meat avoidance through increasing the perceived
potential of meat avoidance to resolve the ambivalence. This anticipation of ambivalence
resolution, in turn, motivates effortful information-seeking on how to eat less meat (see
Figure 1 for a conceptual model). Our central tenet is that the salience of the pervasive
experience of ambivalence leads to meat avoidance. This is based on the assumption
that alleviating the ambivalent discomfort through other coping strategies, such as moral
disengagement (e.g., [106]), would afford only temporary, and thus less effective, coping
opportunities once someone has developed a chronically recurring awareness of the conflict.
Meat avoidance could be motivated to alleviate the aversive nature of meat ambivalence
and prevent feelings of conflict from recurring.

We aimed to directly examine the motivational underpinning of ambivalence-induced
meat reduction by assessing the perceived potential of meat avoidance to reduce felt am-
bivalence. We predicted an indirect effect of ambivalence salience on meat avoidance
through this variable. Moreover, this effect could indicate a twofold process toward meat
avoidance. Firstly, anticipated ambivalence resolution might directly motivate meat avoid-
ance as a way of reducing chronic ambivalence. It may also motivate effortful information
seeking related to meat to regain a non-ambivalent attitude and increase the feasibility of
meat avoidance, for instance through learning about plant-based meat-alternatives. As an
additional mechanism, Study 3 therefore tested whether anticipated ambivalence resolution
predicts meat avoidance through information seeking about meat reduction.

Given that Study 2 did not yield a significant experimental effect on charitable do-
nation, we adjusted the donation instrument to incorporate an NGO that addresses the
most prevalent components of meat ambivalence. These components were identified in
an ancillary content-analysis of the introspective evaluations obtained from Study 2—i.e.,
health benefits and risks, animal ethics, sustainability, and sensory pleasure (see Supporting
Information). As in Study 2, this measure was aimed to provide converging evidence for
ambivalence-motivated behavioral change using a performance-based instrument that
reduces hypothetical bias [98,99], and rule out the possibility that participants cope with
feeling conflicted merely through the affordance that is provided first [97,100].

11. Method
11.1. Participants

A final sample size of 448 participants from England (Mage = 35.05, SD = 12.16,
58.7% female, 60.7% with university degrees) was recruited through the online recruitment
platform Prolific. A total of 20 participants were excluded due to failing preregistered
quality checks, namely less than 2 s median speed per item [107] and attention checks (i.e.,
noncompliance in an open-ended question, and “please select ‘very much’ as a check of
your attention?”). As preregistered, a total of 12 people who followed meat-free diets were
not included in the analyses as they could not further reduce their meat consumption.

We preregistered a target sample size of 452 valid cases based on a two-group between-
subjects design. This sample size provides 80% power to detect effect sizes of ds > 0.265
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on the behavioral outcomes at an alpha level of 0.05. The preregistration document can be
found at osf.io/7w69j (last accessed on 13 January 2022).

11.2. Materials and Procedure

Participants were randomly assigned to an introspective ambivalence manipulation
task concerning meat consumption or an unrelated control topic (going to the cinema).
Due to a technical problem, 222 participants had to be excluded from the analyses and
were replaced by collecting data from the same number of new participants. Specifically,
they were not presented with one of the preregistered experimental manipulations due
to a coding error. Consequently, the randomization allocation to the two experimental
groups had to be adjusted during data collection, which is a permissible change [108] as
the complete dataset was recorded within 3 h without inducing relevant allocation biases
in terms of sociodemographic differences (see Supporting Information for details).

Ambivalence Manipulation & Felt Ambivalence: We elicited felt ambivalence about
eating meat as in Study 2 (with streamlined and revised instructions, see Supporting
Information). Felt ambivalence was measured as in Study 2 but on 7-point response scales
(α = 0.84).

Potential Ambivalence, Negativity, Positivity: As in Study 1 and 2, two split seman-
tic differential scales [86] measured positive and negative associations to eating meat on
7-point response scales ranging from 1 (not at all positive[/negative]) to 7 (extremely posi-
tive[/negative]): “Considering only the positive[/negative] aspects of meat consumption,
while ignoring the negative[/positive] aspects, how positive[/negative] are your thoughts
and/or feelings regarding meat consumption?” (r = −0.28). Thompson et al. [87]’s score of
potential ambivalence was calculated as in Study 1.

Anticipated Ambivalence Resolution: We measured the perceived potential of meat
avoidance to reduce felt ambivalence with three questions (adapted from [72]) that are
based on a tripartite model of attitudes (e.g., [103]): “To what extent do you believe that
choosing to eat less meat would help you resolve any [conflicted feelings, indecision, mixed
reaction] you may have about eating meat?” The response scales ranged from 1 (not at all)
to 7 (very much), α = 0.95.

Behavioral Intention: Intention to eat less meat was assessed on two items (adapted
from [104,105]): “To what extent are you willing to reduce your meat consumption?” and
“Do you intend to follow a more plant-based diet within the next year?” (α = 0.88).

Charitable Donation: Donation was assessed as in Study 2, but the charity was “The
Good Food Institute, an NGO that develops healthy and sustainable alternatives to animal-
based meat that make plant-based food choices easier”.

Information Seeking: Information seeking about plant-based foods was measured in
a choice setting. Participants were told that they would read one out of three articles on
the next page, which would be chosen based on their interest in the three topics: “The
easiest ways to transition to reduced-meat diets”, “How to prepare tasty plant-based
meals”, “What to eat more of if you’re eating less meat”. The response scales ranged
from 1 (not at all) to 7 (very much), α = 0.84. All participants were subsequently presented
with recommendations for plant-based eating from Health Canada and reading time was
assessed by TaskMaster [109]. However, there were no significant effects on reading time
due to low compliance (see Supporting Information).

Meat Consumption Frequency: We adjusted the assessment of meat consumption
frequency in order to reduce biased recall of the behavior (see [110]). Participants entered
the number of “lunch and dinner meals that you usually eat in a regular week, for instance
last week, that contain meat” (adapted from [111]) (see Supporting Information for details).

12. Results and Discussion

In this section, we firstly address confounders and heterogeneous treatment effects,
followed by a report of the effects of the experimental manipulation of felt ambivalence
and, thirdly, mediation analyses.

osf.io/7w69j
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12.1. Confounders and Heterogeneous Treatment Effects

Gender and education emerged as significant confounders (ps < 0.05) in most treatment
effects as they were associated with meat ambivalence and meat consumption, in line with
Study 1 and meta-analytic evidence [27]. Exploratory moderation analyses revealed that
there were no significant heterogeneous treatment effects, ps > 0.08. We therefore report
all findings controlling for these covariates if not stated otherwise, in accordance with
the preregistration.

The absence of significant confounding effects in Study 2 might possibly be explained
by a larger and more educated, but less female sample in Study 3 (see [27]). The absence
of significant heterogeneous treatment effects replicates Study 2 but not previous research
(e.g., [112]). One potential explanation might be a low experimenter demand effect in
our experimental procedure, whereas merely announcing a video presentation related to
farmed animal suffering has been shown to diminish meat commitment in females [66].

12.2. Experimental Effects

As in Study 2, manipulation checks showed that meat-related ambivalence salience
successfully elicited felt ambivalence without relevant experimental effects on the evalua-
tive components that form the ambivalence. An ANCOVA showed that felt ambivalence
was higher in the meat ambivalence salience condition (n = 232) compared to the control
condition (n = 216), Madj(ambivalence salience) = 3.62, Madj(control) = 3.14, SE = 0.09,
F(1, 444) = 15.19, p < 0.001, d = 0.35. Additional tests (not preregistered) revealed that the
effect of ambivalence salience on felt ambivalence remained significant after controlling
for potential ambivalence as well as its components, i.e., negative and positive associa-
tions to meat consumption, F(1, 443) = 11.79, p < 0.001. There was no significant effect
of ambivalence salience on potential ambivalence, F(1, 444) = 2.11, p = 0.147, d = 0.14, or
positivity, F(1, 444) = 0.16, p = 0.694, d = 0.04. The experimental effect on negativity reached
significance, F(1, 444) = 4.04, p = 0.045, d = 0.19, but turned nonsignificant, F(1, 444) = 0.01,
p = 0.919, d = 0.01, after including felt ambivalence as a covariate.

These manipulation checks replicate results from Study 2 by indicating that ambiva-
lence salience successfully elicited felt ambivalence by making participants’ preexisting
evaluative incongruence salient without increasing potential ambivalence, in line with pre-
vious research [27–29]. Again, the effect of the manipulation on felt ambivalence remained
significant after controlling for potentially confounding effects of potential ambivalence,
negativity, and positivity. Congruently, the effect of the manipulation on negativity was
completely explained by felt ambivalence—in other words, the experimentally-elicited
felt ambivalence increased ambivalent discomfort, which also replicates previous research
on ambivalence causing negative affect and judgment [25,61,95]. Thus, the experimental
manipulation was successful in eliciting felt ambivalence rather than negativity.

Next, we tested the experimental effects on the main outcome variables. As hypothe-
sized, ambivalence salience increased anticipated ambivalence reduction, Madj(ambivalence
salience) = 3.95, Madj(control) = 3.59, SE = 0.12, F(1, 444) = 4.66, p = 0.031, d = 0.20, and
information seeking about meat reduction, Madj(ambivalence salience) = 4.70, Madj(control)
= 4.33, SE = 0.11, F(1, 444) = 5.81, p = 0.016, d = 0.22. The experimental effect on intention to
eat less meat was marginally significant but in the same direction as the experimental effect
on intention in Study 2, Madj(ambivalence salience) = 4.18, Madj(control) = 3.90, SE = 0.11,
F(1, 444) = 3.27, p = 0.071, d = 0.16. Charitable donation was increased without significant
confounders, M(ambivalence salience) = 2.86, SD = 2.72, M(control) = 2.29, SD = 2.55,
F(1, 447) = 5.15, p = 0.024, d = 0.22.

We further examined the role of felt ambivalence in the experimental effects in ex-
ploratory and non-preregistered ANCOVAs that aimed to partial out potentially confound-
ing effects on the evaluative components that drive the ambivalence. Specifically, after
including potential ambivalence, negativity, and positivity as covariates, the effects of
ambivalence salience remained significant for donation, F(1, 443) = 4.46, p = 0.035, and
information seeking, F(1, 441) = 4.48, p = 0.035. Unlike Study 1, the isolated effect of
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ambivalence salience did not reach significance for intention, F(1, 441) = 1.16, p = 0.283,
and for anticipated ambivalence reduction, F(1, 441) = 1.99, p = 0.159. Note, however, that
this usage of ANCOVAs has been argued to be invalid given that the covariates partial
out parts of the target effect [94]. This is because felt ambivalence is an aversive state that
influences affective and evaluative processes [61,95], which play a crucial role in our con-
ceptual model by affecting the desire to reduce ambivalence-induced discomfort through
behavioral change. In light of the aforementioned and more conclusive manipulation
checks, the two significant effects of ambivalence salience after controlling for evaluative
components further strengthen confidence in the pattern of findings.

12.3. Serial Indirect Effects

Finally, we tested the pathways through which ambivalence salience is associated with
the intention to eat less meat. The following regression coefficients are in standardized
format, and mediation analyses are based on 10,000 bootstrap samples run in Process [89].
The preregistered serial mediation model was supported with a positive serial indirect effect
of ambivalence salience on behavioral intentions through felt ambivalence, anticipated
ambivalence resolution, and information seeking, β = 0.03, SE = 0.01, 95% CI [0.01, 0.05] (see
Figure 6). The experimental effects of ambivalence salience were successfully explained by
the mediators such that they turned nonsignificant. The analysis revealed that the indirect
effect solely through felt ambivalence, β = 0.14, SE = 0.04, 95% CI [0.06, 0.21], remained
significant even after controlling for the other variables in the model. To also probe the
other two simple indirect effects of ambivalence salience on intention through each of
the two mediators, we firstly run a parallel mediation analysis that revealed significant
isolated simple indirect effects solely through anticipated ambivalence reduction, β = 0.05,
SE = 0.03, 95% CI [0.01, 0.11], or information seeking, β = 0.05, SE = 0.02, 95% CI [0.01, 0.10].
As a second and non-preregistered robustness check, two separate simple mediation
models showed, again, significant indirect effects of ambivalence salience on intention
solely through anticipated ambivalence reduction, β = 0.13, SE = 0.06, 95% CI [0.01, 0.25],
or information seeking, β = 0.13, SE = 0.05, 95% CI [0.02, 0.24]. For converging evidence,
we entered charitable donation as a performance-based outcome into the serial mediation
model instead of intention, which yielded the same pattern of findings with an indirect
effect of ambivalence salience on donation through the three mediators in serial, β = 0.02,
SE = 0.01, 95% CI [0.01, 0.04].

Figure 6. Serial mediation model of ambivalence-motivated intention to eat less meat in Study 3
with an indirect effect of ambivalence salience on intention through felt ambivalence, anticipated
ambivalence resolution, and information seeking. Regression coefficients are displayed as standard-
ized direct effects (i.e., isolated from the other effects). R2 can be interpreted as the percentage of
variance explained.

These findings substantiate our model of ambivalence-motivated meat reduction. The
experimentally elicited salience of the aversive nature of meat ambivalence increased both
meat reduction intention and charitable donation. This finding reduces the likelihood
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of non-target effects such as an order effect or hypothetical bias. Moreover, mediation
analyses provided initial support for potential roles of anticipated ambivalence reduction
and information seeking in how meat ambivalence leads to meat avoidance. While the
mediation analyses support our hypotheses, we do not claim that they warrant causal
roles of the mediators (see [113]). Likewise, the findings do not rule out alternative serial
mediation orders, even though the order highlighted in the present work is based on ample
prior research (e.g., [68,72,75,114]).

13. General Discussion

The current research investigated how meat-related ambivalence can motivate meat
avoidance, and in doing so it makes several important contributions to research on am-
bivalence and the psychology of (not) eating meat. The studies support the proposed
model of ambivalence-motivated meat reduction (see Figure 1), which adds to previous
research that has indicated a correlation of ambivalence with self-reported (intention for)
meat reduction [18,21,57]. We replicated these correlational studies using a robust measure
of meat consumption (Study 1) and provide evidence for the causal direction and potential
mechanisms of the association (Study 2 and 3). Taken together, these insights advance
the understanding of why people decide to eat less meat—a behavioral change that can
substantially increase one’s life expectancy and is relevant to several UN Sustainable De-
velopment Goals as well as farmed animal suffering (e.g., [6–8,10,115–117]). Moreover,
our research has implications for designing novel interventions for meat reduction, as
discussed below.

The findings of Study 1 revealed that gender and social context moderate the extent to
which attitudinal inconsistency is reflected in an awareness of conflict. Specifically, a social
circle with a high number of meat avoiders could possibly induce feelings of conflict in
meat eaters despite low attitudinal inconsistency to enhance their social image in the social
circle [34], and close others who follow a meat-free diet could make an individual’s attitu-
dinal inconsistency salient [35]. Interestingly, the predictors did not significantly impact on
felt ambivalence at high potential ambivalence. This could indicate a primacy of potential
ambivalence in leading to felt ambivalence regardless of the aforementioned individual
differences. Thus, another important explanation could be that the individual differences
influence the palliation of felt ambivalence only at low levels of potential ambivalence. For
example, a male gender might facilitate averting experiences of felt ambivalence at some
levels of potential ambivalence but not at high potential ambivalence. At high levels of
potential ambivalence, it might become too difficult to avert felt ambivalence. Interestingly,
sociodemographic variables did not significantly moderate the effects of meat ambivalence
on behavioral change in the present set of studies. Gender, for example, therefore seems
to influence the extent to which people experience conflict rather than how they react to
it. This could arguably explain why previous research has not consistently found (the ab-
sence of) gender differences in the use of coping mechanisms related to meat consumption
(e.g., [118,119]).

Based on the present research, a novel intervention paradigm for empowering deci-
sion competence on healthy and sustainable food choices could encourage individuals to
reflect on their chronic ambivalence about meat. The experimental manipulation of felt
ambivalence in Study 2 and 3 elicited behavioral change merely by making felt ambivalence
salient. This finding suggests that introspective ambivalence elicitation can complement
persuasive intervention approaches that are commonly employed to facilitate meat reduc-
tion [120–122]. Specifically, the efficacy of interventional messages could potentially be
enhanced by prompting individuals to reflect on their personal conflicts between preex-
isting incongruent evaluations of meat consumption. This prompt may motivate them to
reconcile the incongruent beliefs and obtain a non-ambivalent attitude, such as through
acquiring information on the practicalities of plant-based diets (e.g., [10]). Yet another
downstream benefit of ambivalence-induced effortful elaboration is that it fosters more
persistent attitudinal and behavioral change [68,114]. As our data showed participants to
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hold opposing evaluations about health benefits and risks related to meat (see Supporting
Information for the Ancillary Study), one major application concerns health messages that
can include an elicitation of personally held ambivalence in addition to information that
helps in resolving conflict about health implications of meat consumption.

Yet, at first glance, the finding that felt ambivalence can motivate meat reduction
seems at odds with research on the “meat paradox” [47], which has drawn on cogni-
tive dissonance theories [123] to explain how meat consumption is maintained in light
of detrimental consequences [46,124]. Research on ambivalence and dissonance reflect
methodologically and conceptually distinct frameworks (see [125]). For one, research on
meat-related dissonance focuses on situational conflicts between behavior and cognition,
such as by presenting participants with messages about critical issues related to meat while
increasing the salience of meat commitment (e.g., [106]). In our set of studies, in contrast,
felt ambivalence reflects a chronic awareness of experiences of conflict between stably
held but incongruent evaluations of meat. While we expect that most but not all people
who are chronically ambivalent will reduce their meat consumption, the present research
adds to previous cross-sectional studies (e.g., [18,57]) by investigating the causal direction
and mechanisms involved in why ambivalence is associated with, on average, less meat
consumption. In sum, our proposed model is a step toward understanding the positive
effects of one group of meat-related conflicts in motivating people to eat less meat. Future
research could explore the conditions under which the consequences of ambivalence and
dissonance on meat consumption overlap or diverge.

A limitation of Study 2 and 3 is that we utilized intended meat reduction as an outcome
but not actual meat consumption. However, experimentally induced behavioral intentions
are an important predictor of behavior (see [96] for a meta-analysis), and Study 3 supported
the pattern of findings employing a performance-based outcome measure of charitable
donation behavior and an information selection task, whereas Study 1 employed a robust
six-day diary of meat consumption.

A promising avenue for future research on ambivalence-motivated meat reduction
concerns potential roles of cultural differences. On the one hand, the prevalence of ambiva-
lence toward meat consumption could depend on cultural differences, such as in relation to
the impact of masculinity and food proscriptions on attitudes toward meat [36,39]. More-
over, the attitudinal drivers of meat ambivalence could partially differ across cultures.
For example, the stigmatization of meat consumption in India [36] might increase the
centrality of sociability as a driver of meat ambivalence, whereas frequent exposure to
animal slaughter in Ecuador [38] could attenuate the centrality of associations to animals in
meat ambivalence. A comprehensive approach to gain insight into the drivers of meat am-
bivalence and the role of cultural differences is attitude network analysis [125,126], which
can estimate the interrelations between large sets of variables and test for differences in the
interrelations across samples (e.g., [127,128]). A network analysis could also investigate the
extent to which the drivers of meat ambivalence are differentially related to ambivalence-
motivated meat reduction. Specifically, the centrality of the drivers could arguably predict
how people react to meat ambivalence, and the centrality of the drivers should depend on
country differences. For instance, the extent to which people cope with sociability-related
meat ambivalence through meat reduction could depend on cultural differences in social
norms. Differences in social norms might, however, be less likely to influence coping with
animal-related ambivalence in comparison to sociability-related ambivalence.

Future research could also investigate ambivalence-motivated meat reduction over
time. There are cross-national differences both in meat ambivalence [3] and the directions of
meat consumption trends [1,129]. Moreover, in Switzerland, for example, people are increas-
ingly concerned about the effects of meat consumption [5], whereas the stigmatization of
meat consumption has arguably been decreasing in India [36,130]. These cross-national and
temporal differences yield a promising opportunity to explore also further questions, includ-
ing potentially differential roles of the drivers of ambivalence in ambivalence-motivated
meat reduction.
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While the experience of evaluative inconsistency arguably tends to be universally
aversive [25,123,125,131], the motivational consequences of this ambivalent discomfort on
meat reduction could arguably be attenuated by cultural differences. Cultural differences
such as in tolerance for inconsistency [132] or traditional eating [133] could influence the
extent to which ambivalence toward meat consumption is experienced as aversive, with
downstream consequences on the extent to which ambivalence motivates people to eat
less meat. For instance, one could argue that ambivalence-motivated meat reduction is
more pronounced in people who score low in tolerance for inconsistency, like people
from Western cultures compared to people from East Asian cultures. As such, future
research needs to explore ambivalence-motivated meat reduction in a broader array of
cultural contexts.

The present research sheds light on the association of ambivalence with behavioral
change in the context of meat consumption, revealing how the need to cope with meat-
related ambivalence can motivate meat reduction. Our findings add to the growing body
of literature on why some people eat less meat by highlighting the importance of the
motivational consequences of ambivalence.
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(last accessed on 13 January 2022).

Author Contributions: Conceptualization, S.P., B.T.R. and F.v.H.; methodology, S.P., B.T.R., G.P.
and F.v.H.; formal analysis, S.P.; resources, S.P. and G.P.; writing—original draft preparation, S.P.;
writing—review and editing, B.T.R., M.B.R., G.P. and F.v.H.; visualization, S.P.; supervision, B.T.R.
and F.v.H.; project administration, S.P.; funding acquisition, S.P. and G.P. All authors have read and
agreed to the published version of the manuscript.

Funding: Study 1 was funded by the Center for a Sustainable University and the Cluster of Excellence
CliSAP/CLICCS, funded through the German Science Foundation (DFG), both at the Universität
Hamburg: EXC177/2037. Study 2 was funded by S.P. Study 3 was funded by the University of
Amsterdam. Preparation of this manuscript was facilitated by funding from the German Academic
Scholarship Foundation to S.P.

Institutional Review Board Statement: The studies were conducted in accordance with the Dec-
laration of Helsinki, and approved by the Institutional Review Board of the Department of Social
Psychology, University of Amsterdam (2020-SP-12431 and 2020-SP-12489 in 2020), and the WiSo
Laboratories, University of Hamburg (in 2018).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
studies.

Data Availability Statement: Data files, supporting information, and preregistrations are openly
available in OSF at osf.io/7w69j (last accessed on 13 January 2022), save the dataset from Study 1,
which will be uploaded once an unrelated part of the dataset has been published in a separate article.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. OECD. FAO OECD-FAO Agriculture Outlook; FAO: Rome, Italy, 2020; ISBN 978-92-64-58295-8.
2. Arbit, N.; Ruby, M.; Rozin, P. Development and Validation of the Meaning of Food in Life Questionnaire (MFLQ): Evidence for a

New Construct to Explain Eating Behavior. Food Qual. Prefer. 2017, 59, 35–45. [CrossRef]
3. Ruby, M.B.; Alvarenga, M.S.; Rozin, P.; Kirby, T.A.; Richer, E.; Rutsztein, G. Attitudes toward Beef and Vegetarians in Argentina,

Brazil, France, and the USA. Appetite 2016, 96, 546–554. [CrossRef] [PubMed]
4. de Boer, J.; Schösler, H.; Boersema, J.J. Climate Change and Meat Eating: An Inconvenient Couple? J. Environ. Psychol. 2013, 33,

1–8. [CrossRef]
5. Siegrist, M.; Visschers, V.H.M.; Hartmann, C. Factors Influencing Changes in Sustainability Perception of Various Food Behaviors:

Results of a Longitudinal Study. Food Qual. Prefer. 2015, 46, 33–39. [CrossRef]
6. Afshin, A.; Sur, P.J.; Fay, K.A.; Cornaby, L.; Ferrara, G.; Salama, J.S.; Mullany, E.C.; Abate, K.H.; Abbafati, C.; Abebe, Z.; et al.

Health Effects of Dietary Risks in 195 Countries, 1990–2017: A Systematic Analysis for the Global Burden of Disease Study 2017.
Lancet 2019, 393, 1958–1972. [CrossRef]

https://osf.io/a74cv/
osf.io/7w69j
http://doi.org/10.1016/j.foodqual.2017.02.002
http://doi.org/10.1016/j.appet.2015.10.018
http://www.ncbi.nlm.nih.gov/pubmed/26494521
http://doi.org/10.1016/j.jenvp.2012.09.001
http://doi.org/10.1016/j.foodqual.2015.07.006
http://doi.org/10.1016/S0140-6736(19)30041-8


Foods 2022, 11, 921 20 of 24

7. Godfray, H.C.J.; Aveyard, P.; Garnett, T.; Hall, J.W.; Key, T.J.; Lorimer, J.; Pierrehumbert, R.T.; Scarborough, P.; Springmann, M.;
Jebb, S.A. Meat Consumption, Health, and the Environment. Science 2018, 361, eaam5324. [CrossRef] [PubMed]

8. Springmann, M.; Clark, M.; Mason-D’Croz, D.; Wiebe, K.; Bodirsky, B.L.; Lassaletta, L.; de Vries, W.; Vermeulen, S.J.; Herrero, M.;
Carlson, K.M.; et al. Options for Keeping the Food System within Environmental Limits. Nature 2018, 562, 519–525. [CrossRef]

9. Tilman, D.; Clark, M. Global Diets Link Environmental Sustainability and Human Health. Nature 2014, 515, 518–522. [CrossRef]
10. Willett, W.; Rockström, J.; Loken, B.; Springmann, M.; Lang, T.; Vermeulen, S.; Garnett, T.; Tilman, D.; DeClerck, F.; Wood, A.; et al.

Food in the Anthropocene: The EAT–Lancet Commission on Healthy Diets from Sustainable Food Systems. Lancet 2019, 393,
447–492. [CrossRef]

11. Wynes, S.; Nicholas, K.A. The Climate Mitigation Gap: Education and Government Recommendations Miss the Most Effective
Individual Actions. Environ. Res. Lett. 2017, 12, 074024. [CrossRef]

12. Clark, B.; Stewart, G.B.; Panzone, L.A.; Kyriazakis, I.; Frewer, L.J. A Systematic Review of Public Attitudes, Perceptions and
Behaviours Towards Production Diseases Associated with Farm Animal Welfare. J. Agric. Environ. Ethics 2016, 29, 455–478.
[CrossRef]

13. Coleman, G. Public Perceptions of Animal Pain and Animal Welfare. In Proceedings of the Australian Animal Welfare Strategy
Science Summit on Pain and Pain Management, Melbourne, Australia, 18 May 2007; Volume 27, pp. 1–8.

14. Eurobarometer. Attitudes of Consumers towards the Welfare of Farmed Animals; European Commission: Brussels, Belgium, 2005;
Volume 229.

15. Eurobarometer. Attitudes of Europeans towards Animal Welfare: Report; European Commission: Brussels, Belgium, 2016;
ISBN 978-92-79-56878-7.

16. Federal Ministry of Food and Agriculture. Deutschland, Wie Es Isst. Der BMEL-Ernährungsreport; Bonifatius: Berlin, Germany, 2016.
17. Hartmann, C.; Siegrist, M. Our Daily Meat: Justification, Moral Evaluation and Willingness to Substitute. Food Qual. Prefer. 2020,

80, 103–799. [CrossRef]
18. Berndsen, M.; van der Pligt, J. Ambivalence towards Meat. Appetite 2004, 42, 71–78. [CrossRef]
19. Buttlar, B.; Walther, E. Measuring the Meat Paradox: How Ambivalence towards Meat Influences Moral Disengagement. Appetite

2018, 128, 152–158. [CrossRef]
20. Rozin, P.; Ruby, M.B. The Moral March to Meatless Meals: The Scripted Hebrew Meat Prohibitions versus the Unscripted Path to

Becoming Vegetarian or Vegan. In Why We Love and Exploit Animals: Bridging Insights from Academia and Advocacy; Hodson, G.,
Dhont, K., Eds.; Routledge: London, UK, 2020; pp. 284–302. ISBN 0-8153-9664-3.

21. Armitage, C.J.; Arden, M.A. Felt and Potential Ambivalence across the Stages of Change. J. Health Psychol. 2007, 12, 149–158.
[CrossRef]

22. Emmons, R.A.; King, L.A. Conflict among Personal Strivings: Immediate and Long-Term Implications for Psychologicaland
Physical Well-Being. J. Personal. Soc. Psychol. 1988, 54, 1040–1048. [CrossRef]

23. Hofmann, W.; Baumeister, R.F.; Förster, G.; Vohs, K.D. Everyday Temptations: An Experience Sampling Study of Desire, Conflict,
and Self-Control. J. Personal. Soc. Psychol. 2012, 102, 1318–1335. [CrossRef]

24. Priester, J.R.; Petty, R.E. The Gradual Threshold Model of Ambivalence: Relating the Positive and Negative Bases of Attitudes to
Subjective Ambivalence. J. Personal. Soc. Psychol. 1996, 71, 431. [CrossRef]

25. van Harreveld, F.; van der Pligt, J.; de Liver, Y.N. The Agony of Ambivalence and Ways to Resolve It: Introducing the MAID
Model. Personal. Soc. Psychol. Rev. 2009, 13, 45–61. [CrossRef]

26. Conner, M.; Sparks, P. Ambivalence and Attitudes. Eur. Rev. Soc. Psychol. 2002, 12, 37–70. [CrossRef]
27. Berrios, R.; Totterdell, P.; Kellett, S. Eliciting Mixed Emotions: A Meta-Analysis Comparing Models, Types, and Measures. Front.

Psychol. 2015, 6, 428. [CrossRef]
28. Newby-Clark, I.R.; McGregor, I.; Zanna, M.P. Thinking and Caring about Cognitive Inconsistency: When and for Whom Does

Attitudinal Ambivalence Feel Uncomfortable? J. Personal. Soc. Psychol. 2002, 82, 157–166. [CrossRef]
29. van Harreveld, F.; Rutjens, B.T.; Schneider, I.K.; Nohlen, H.U.; Keskinis, K. In Doubt and Disorderly: Ambivalence Promotes

Compensatory Perceptions of Order. J. Exp. Psychol. Gen. 2014, 143, 1666–1676. [CrossRef]
30. Buttlar, B.; Walther, E. Dealing with the Meat Paradox: Threat Leads to Moral Disengagement from Meat Consumption. Appetite

2019, 137, 73–80. [CrossRef]
31. Buttlar, B.; Walther, E. Escaping from the Meat Paradox: How Morality and Disgust Affect Meat-Related Ambivalence. Appetite

2022, 168, 105721. [CrossRef]
32. Buttlar, B.; Sherrer, V.; Pauer, S.; Chambon, M.; Jimenez-Klingberg, A.-K.; Sherf, J.; Ruby, M. Two Sides of the Same Fence: A Model

of the Origins and Consequences of Meat-Related Conflict in Omnivores and Veg*ans; Shiva Pauer, Department of Social Psychology,
University of Amsterdam: Amsterdam, The Netherlands, 2022; to be submitted.

33. Priester, J.R.; Petty, R.E. Extending the Bases of Subjective Attitudinal Ambivalence: Interpersonal and Intrapersonal Antecedents
of Evaluative Tension. J. Personal. Soc. Psychol. 2001, 80, 19–34. [CrossRef]

34. Toribio-Flórez, D.; van Harreveld, F.; Schneider, I.K. Ambivalence and Interpersonal Liking: The Expression of Ambivalence as
Social Validation of Attitudinal Conflict. Front. Psychol. 2020, 11, 525301. [CrossRef]

35. De Groeve, B.; Rosenfeld, D.L. Morally Admirable or Moralistically Deplorable? A Theoretical Framework for Understanding
Character Judgments of Vegan Advocates. Appetite 2021, 168, 105693. [CrossRef]

http://doi.org/10.1126/science.aam5324
http://www.ncbi.nlm.nih.gov/pubmed/30026199
http://doi.org/10.1038/s41586-018-0594-0
http://doi.org/10.1038/nature13959
http://doi.org/10.1016/S0140-6736(18)31788-4
http://doi.org/10.1088/1748-9326/aa7541
http://doi.org/10.1007/s10806-016-9615-x
http://doi.org/10.1016/j.foodqual.2019.103799
http://doi.org/10.1016/S0195-6663(03)00119-3
http://doi.org/10.1016/j.appet.2018.06.011
http://doi.org/10.1177/1359105307071749
http://doi.org/10.1037/0022-3514.54.6.1040
http://doi.org/10.1037/a0026545
http://doi.org/10.1037/0022-3514.71.3.431
http://doi.org/10.1177/1088868308324518
http://doi.org/10.1080/14792772143000012
http://doi.org/10.3389/fpsyg.2015.00428
http://doi.org/10.1037/0022-3514.82.2.157
http://doi.org/10.1037/a0036099
http://doi.org/10.1016/j.appet.2019.02.017
http://doi.org/10.1016/j.appet.2021.105721
http://doi.org/10.1037/0022-3514.80.1.19
http://doi.org/10.3389/fpsyg.2020.525301
http://doi.org/10.1016/j.appet.2021.105693


Foods 2022, 11, 921 21 of 24

36. Khara, T.; Riedy, C.; Ruby, M.B. “We Have to Keep It a Secret”—The Dynamics of Front and Backstage Behaviours Surrounding
Meat Consumption in India. Appetite 2020, 149, 104615. [CrossRef]

37. Khara, T.; Riedy, C.; Ruby, M.B. A Cross Cultural Meat Paradox: A Qualitative Study of Australia and India. Appetite 2021,
164, 105227. [CrossRef]

38. Kunst, J.R.; Palacios Haugestad, C.A. The Effects of Dissociation on Willingness to Eat Meat Are Moderated by Exposure to
Unprocessed Meat: A Cross-Cultural Demonstration. Appetite 2018, 120, 356–366. [CrossRef] [PubMed]

39. Schösler, H.; de Boer, J.; Boersema, J.J.; Aiking, H. Meat and Masculinity among Young Chinese, Turkish and Dutch Adults in the
Netherlands. Appetite 2015, 89, 152–159. [CrossRef] [PubMed]

40. Siegrist, M.; Hartmann, C. Perceived Naturalness, Disgust, Trust and Food Neophobia as Predictors of Cultured Meat Acceptance
in Ten Countries. Appetite 2020, 155, 104814. [CrossRef] [PubMed]

41. Amiot, C.E.; Bastian, B. Toward a Psychology of Human–Animal Relations. Psychol. Bull. 2015, 141, 6–47. [CrossRef]
42. Fessler, D.; Navarrete, C.D. Meat Is Good to Taboo: Dietary Proscriptions as a Product of the Interaction of Psychological

Mechanisms and Social Processes. J. Cogn. Cult. 2003, 3, 1–40. [CrossRef]
43. Kubberød, E.; Ueland, Ø.; Tronstad, Å.; Risvik, E. Attitudes towards Meat and Meat-Eating among Adolescents in Norway: A

Qualitative Study. Appetite 2002, 38, 53–62. [CrossRef]
44. Tybur, J.M.; Laakasuo, M.; Ruff, J.; Klauke, F. How Pathogen Cues Shape Impressions of Foods: The Omnivore’s Dilemma and

Functionally Specialized Conditioning. Evol. Hum. Behav. 2016, 37, 376–386. [CrossRef]
45. Tian, Q.; Hilton, D.; Becker, M. Confronting the Meat Paradox in Different Cultural Contexts: Reactions among Chinese and

French Participants. Appetite 2016, 96, 187–194. [CrossRef]
46. Bastian, B.; Loughnan, S. Resolving the Meat-Paradox: A Motivational Account of Morally Troublesome Behavior and Its

Maintenance. Personal. Soc. Psychol. Rev. 2017, 21, 278–299. [CrossRef]
47. Loughnan, S.; Haslam, N.; Bastian, B. The Role of Meat Consumption in the Denial of Moral Status and Mind to Meat Animals.

Appetite 2010, 55, 156–159. [CrossRef]
48. McGregor, I.; Newby-Clark, I.R.; Zanna, M.P. Dissonance Now: How Accessible Discrepancies Moderate Distress and Diverse

Defenses. In Cognitive Dissonance: Reexamining A Pivotal Theory in Psychology, 2nd ed.; Harmon-Jones, E., Ed.; American
Psychological Association: Washington, DC, USA, 2019; pp. 117–138. ISBN 978-1-4338-3010-5.

49. Benningstad, N.C.G.; Kunst, J.R. Dissociating Meat from Its Animal Origins: A Systematic Literature Review. Appetite 2020,
147, 104554. [CrossRef]

50. Graça, J.; Calheiros, M.M.; Oliveira, A. Moral Disengagement in Harmful but Cherished Food Practices? An Exploration into the
Case of Meat. J. Agric. Environ. Ethics 2014, 27, 749–765. [CrossRef]

51. Graça, J.; Calheiros, M.M.; Oliveira, A. Situating Moral Disengagement: Motivated Reasoning in Meat Consumption and
Substitution. Personal. Individ. Differ. 2016, 90, 353–364. [CrossRef]

52. Onwezen, M.C.; van der Weele, C.N. When Indifference Is Ambivalence: Strategic Ignorance about Meat Consumption. Food
Qual. Prefer. 2016, 52, 96–105. [CrossRef]

53. Bandura, A.; Barbaranelli, C.; Caprara, G.V.; Pastorelli, C. Mechanisms of Moral Disengagement in the Exercise of Moral Agency.
J. Personal. Soc. Psychol. 1996, 71, 364. [CrossRef]

54. Eschenbeck, H.; Kohlmann, C.-W.; Lohaus, A. Gender Differences in Coping Strategies in Children and Adolescents. J. Individ.
Differ. 2007, 28, 18–26. [CrossRef]

55. Hampel, P.; Petermann, F. Age and Gender Effects on Coping in Children and Adolescents. J. Youth Adolesc. 2005, 34, 73–83.
[CrossRef]

56. Rothgerber, H. Real Men Don’t Eat (Vegetable) Quiche: Masculinity and the Justification of Meat Consumption. Psychol. Men
Masc. 2013, 14, 363–375. [CrossRef]

57. Amiot, C.E.; Sukhanova, K.; Bastian, B. Social Identification with Animals: Unpacking Our Psychological Connection with Other
Animals. J. Personal. Soc. Psychol. 2020, 118, 991–1017. [CrossRef]

58. Keller, C.; Siegrist, M. Ambivalence toward Palatable Food and Emotional Eating Predict Weight Fluctuations. Results of a
Longitudinal Study with Four Waves. Appetite 2015, 85, 138–145. [CrossRef]

59. Moberly, N.J.; Dickson, J.M. Goal Conflict, Ambivalence and Psychological Distress: Concurrent and Longitudinal Relationships.
Personal. Individ. Differ. 2018, 129, 38–42. [CrossRef]

60. Proulx, T.; Inzlicht, M.; Harmon-Jones, E. Understanding All Inconsistency Compensation as a Palliative Response to Violated
Expectations. Trends Cogn. Sci. 2012, 16, 285–291. [CrossRef]

61. van Harreveld, F.; Rutjens, B.T.; Rotteveel, M.; Nordgren, L.F.; Van Der Pligt, J. Ambivalence and Decisional Conflict as a Cause of
Psychological Discomfort: Feeling Tense before Jumping off the Fence. J. Exp. Soc. Psychol. 2009, 45, 167–173. [CrossRef]

62. Norris, C.J.; Do, E.; Close, E.; Deswert, S. Ambivalence toward Healthy and Unhealthy Food and Moderation by Individual
Differences in Restrained Eating. Appetite 2019, 140, 309–317. [CrossRef]

63. Becker, D.; Jostmann, N.B.; Hofmann, W.; Holland, R.W. Spoiling the Pleasure of Success: Emotional Reactions to the Experience
of Self-Control Conflict in the Eating Domain. Emotion 2019, 19, 1377–1395. [CrossRef]

64. Itzchakov, G.; van Harreveld, F. Feeling Torn and Fearing Rue: Attitude Ambivalence and Anticipated Regret as Antecedents of
Biased Information Seeking. J. Exp. Soc. Psychol. 2018, 75, 19–26. [CrossRef]

65. Loughnan, S.; Bastian, B.; Haslam, N. The Psychology of Eating Animals. Curr. Dir. Psychol. Sci. 2014, 23, 104–108. [CrossRef]

http://doi.org/10.1016/j.appet.2020.104615
http://doi.org/10.1016/j.appet.2021.105227
http://doi.org/10.1016/j.appet.2017.09.016
http://www.ncbi.nlm.nih.gov/pubmed/28951236
http://doi.org/10.1016/j.appet.2015.02.013
http://www.ncbi.nlm.nih.gov/pubmed/25681291
http://doi.org/10.1016/j.appet.2020.104814
http://www.ncbi.nlm.nih.gov/pubmed/32783971
http://doi.org/10.1037/a0038147
http://doi.org/10.1163/156853703321598563
http://doi.org/10.1006/appe.2002.0458
http://doi.org/10.1016/j.evolhumbehav.2016.03.002
http://doi.org/10.1016/j.appet.2015.09.009
http://doi.org/10.1177/1088868316647562
http://doi.org/10.1016/j.appet.2010.05.043
http://doi.org/10.1016/j.appet.2019.104554
http://doi.org/10.1007/s10806-014-9488-9
http://doi.org/10.1016/j.paid.2015.11.042
http://doi.org/10.1016/j.foodqual.2016.04.001
http://doi.org/10.1037/0022-3514.71.2.364
http://doi.org/10.1027/1614-0001.28.1.18
http://doi.org/10.1007/s10964-005-3207-9
http://doi.org/10.1037/a0030379
http://doi.org/10.1037/pspi0000199
http://doi.org/10.1016/j.appet.2014.11.024
http://doi.org/10.1016/j.paid.2018.03.008
http://doi.org/10.1016/j.tics.2012.04.002
http://doi.org/10.1016/j.jesp.2008.08.015
http://doi.org/10.1016/j.appet.2019.05.033
http://doi.org/10.1037/emo0000526
http://doi.org/10.1016/j.jesp.2017.11.003
http://doi.org/10.1177/0963721414525781


Foods 2022, 11, 921 22 of 24

66. Rothgerber, H. “But I Don’t Eat That Much Meat”: Situational Underreporting of Meat Consumption by Women. Soc. Anim. 2018,
27, 150–173. [CrossRef]

67. Kunst, J.R.; Hohle, S.M. Meat Eaters by Dissociation: How We Present, Prepare and Talk about Meat Increases Willingness to Eat
Meat by Reducing Empathy and Disgust. Appetite 2016, 105, 758–774. [CrossRef]

68. van Harreveld, F.; Nohlen, H.U.; Schneider, I.K. The ABC of Ambivalence. Affective, Behavioral, and Cognitive Consequences of
Attitudinal Conflict. Adv. Exp. Soc. Psychol. 2015, 52, 285–324. [CrossRef]

69. Tversky, A.; Shafir, E. Choice under Conflict: The Dynamics of Deferred Decision. Psychol. Sci. 1992, 3, 358–361. [CrossRef]
70. Anderson, C.J. The Psychology of Doing Nothing: Forms of Decision Avoidance Result from Reason and Emotion. Psychol. Bull.

2003, 129, 139–167. [CrossRef] [PubMed]
71. Luce, M.F.; Bettman, J.R.; Payne, J.W. Choice Processing in Emotionally Difficult Decisions. J. Exp. Psychol. Learn. Mem. Cogn.

1997, 23, 384–405. [CrossRef] [PubMed]
72. Clark, J.K.; Wegener, D.T.; Fabrigar, L.R. Attitudinal Ambivalence and Message-Based Persuasion: Motivated Processing of

Proattitudinal Information and Avoidance of Counterattitudinal Information. Personal. Soc. Psychol. Bull. 2008, 34, 565–577.
[CrossRef]

73. Perugini, M.; Bagozzi, R.P. The Role of Desires and Anticipated Emotions in Goal-Directed Behaviours: Broadening and Deepening
the Theory of Planned Behaviour. Br. J. Soc. Psychol. 2001, 40, 79–98. [CrossRef]

74. Jonas, K.; Diehl, M.; Brömer, P. Effects of Attitudinal Ambivalence on Information Processing and Attitude-Intention Consistency.
J. Exp. Soc. Psychol. 1997, 33, 190–210. [CrossRef]

75. Nordgren, L.F.; van Harreveld, F.; van der Pligt, J. Ambivalence, Discomfort, and Motivated Information Processing. J. Exp. Soc.
Psychol. 2006, 42, 252–258. [CrossRef]

76. Rothman, N.B.; Pratt, M.G.; Rees, L.; Vogus, T.J. Understanding the Dual Nature of Ambivalence: Why and When Ambivalence
Leads to Good and Bad Outcomes. Acad. Manag. Ann. 2017, 11, 33–72. [CrossRef]

77. Lea, E.J.; Crawford, D.; Worsley, A. Public Views of the Benefits and Barriers to the Consumption of a Plant-Based Diet. Eur. J.
Clin. Nutr. 2006, 60, 828–837. [CrossRef]

78. Ruby, M.B. Vegetarianism. A Blossoming Field of Study. Appetite 2012, 58, 141–150. [CrossRef]
79. Hartmann, C.; Dohle, S.; Siegrist, M. Importance of Cooking Skills for Balanced Food Choices. Appetite 2013, 65, 125–131.

[CrossRef]
80. King, L.A.; Emmons, R.A. Conflict over Emotional Expression: Psychological and Physical Correlates. J. Personal. Soc. Psychol.

1990, 58, 864–877. [CrossRef]
81. Willett, W. Nutritional Epidemiology, 3rd ed.; Oxford University Press: New York, NY, USA, 2012; ISBN 0-19-024084-9.
82. Zizzo, D.J. Experimenter Demand Effects in Economic Experiments. Exp. Econ. 2010, 13, 75–98. [CrossRef]
83. Haynes, A.; Robinson, E. Who Are We Testing? Self-Selection Bias in Laboratory-Based Eating Behaviour Studies. Appetite 2019,

141, 104330. [CrossRef]
84. Brug, J.; van Assema, P.; Kok, G.; Lenderink, T.; Glanz, K. Self-Rated Dietary Fat Intake: Association with Objective Assessment

of Fat, Psychosocial Factors, and Intention to Change. J. Nutr. Educ. 1994, 26, 218–223. [CrossRef]
85. Schneider, I.K.; van Harreveld, F.; Rotteveel, M.; Topolinski, S.; van der Pligt, J.; Schwarz, N.; Koole, S.L. The Path of Ambivalence:

Tracing the Pull of Opposing Evaluations Using Mouse Trajectories. Front. Psychol. 2015, 6, 996. [CrossRef]
86. Kaplan, K.J. On the Ambivalence-Indifference Problem in Attitude Theory and Measurement: A Suggested Modification of the

Semantic Differential Technique. Psychol. Bull. 1972, 77, 361–372. [CrossRef]
87. Thompson, M.M.; Zanna, M.P.; Griffin, D.W. Let’s Not Be Indifferent about (Attitudinal) Ambivalence. Attitude Strength

Antecedents Conseq. 1995, 4, 361–386.
88. Ajzen, I.; Madden, T.J. Prediction of Goal-Directed Behavior: Attitudes, Intentions, and Perceived Behavioral Control. J. Exp. Soc.

Psychol. 1986, 22, 453–474. [CrossRef]
89. Hayes, A.F. Introduction to Mediation, Moderation, and Conditional Process. Analysis: A Regression-Based Approach; Methodology in

the social sciences; The Guilford Press: New York, NY, USA, 2013; ISBN 978-1-60918-230-4.
90. Rozin, P. Food and Eating. In Handbook of Cultural Psychology; Kitayama, S., Cohen, D., Eds.; Guilford Press: New York, NY, USA,

2007; pp. 391–416, ISBN 1-59385-444-7.
91. Graça, J.; Calheiros, M.M.; Oliveira, A.; Milfont, T.L. Why Are Women Less Likely to Support Animal Exploitation than Men? The

Mediating Roles of Social Dominance Orientation and Empathy. Personal. Individ. Differ. 2018, 129, 66–69. [CrossRef]
92. Perino, G.; Schwirplies, C. Meaty Arguments and Fishy Effects: Field Experimental Evidence on the Impact of Reasons to Reduce

Meat Consumption. SSRN Prepr. 2021, 1–20. [CrossRef]
93. Ruby, M.B.; Heine, S.J. Meat, Morals, and Masculinity. Appetite 2011, 56, 447–450. [CrossRef]
94. Rohrer, J.M. Thinking Clearly About Correlations and Causation: Graphical Causal Models for Observational Data. Adv. Methods

Pract. Psychol. Sci. 2018, 1, 27–42. [CrossRef]
95. Nohlen, H.U.; van Harreveld, F.; Cunningham, W.A. Social Evaluations under Conflict: Negative Judgments of Conflicting

Information Are Easier than Positive Judgments. Soc. Cogn. Affect. Neurosci. 2019, 14, 709–718. [CrossRef]
96. Rhodes, R.E.; Dickau, L. Experimental Evidence for the Intention–Behavior Relationship in the Physical Activity Domain: A

Meta-Analysis. Health Psychol. 2012, 31, 724–727. [CrossRef]

http://doi.org/10.1163/15685306-12341468
http://doi.org/10.1016/j.appet.2016.07.009
http://doi.org/10.1016/bs.aesp.2015.01.002
http://doi.org/10.1111/j.1467-9280.1992.tb00047.x
http://doi.org/10.1037/0033-2909.129.1.139
http://www.ncbi.nlm.nih.gov/pubmed/12555797
http://doi.org/10.1037/0278-7393.23.2.384
http://www.ncbi.nlm.nih.gov/pubmed/9080010
http://doi.org/10.1177/0146167207312527
http://doi.org/10.1348/014466601164704
http://doi.org/10.1006/jesp.1996.1317
http://doi.org/10.1016/j.jesp.2005.04.004
http://doi.org/10.5465/annals.2014.0066
http://doi.org/10.1038/sj.ejcn.1602387
http://doi.org/10.1016/j.appet.2011.09.019
http://doi.org/10.1016/j.appet.2013.01.016
http://doi.org/10.1037/0022-3514.58.5.864
http://doi.org/10.1007/s10683-009-9230-z
http://doi.org/10.1016/j.appet.2019.104330
http://doi.org/10.1016/S0022-3182(12)80890-9
http://doi.org/10.3389/fpsyg.2015.00996
http://doi.org/10.1037/h0032590
http://doi.org/10.1016/0022-1031(86)90045-4
http://doi.org/10.1016/j.paid.2018.03.007
http://doi.org/10.2139/ssrn.3920980
http://doi.org/10.1016/j.appet.2011.01.018
http://doi.org/10.1177/2515245917745629
http://doi.org/10.1093/scan/nsz045
http://doi.org/10.1037/a0027290


Foods 2022, 11, 921 23 of 24

97. Stone, J.; Wiegand, A.W.; Cooper, J.; Aronson, E. When Exemplification Fails: Hypocrisy and the Motive for Self-Integrity. J.
Personal. Soc. Psychol. 1997, 72, 54–65. [CrossRef]

98. Bohm, P. Estimating Demand for Public Goods: An Experiment. Eur. Econ. Rev. 1972, 3, 111–130. [CrossRef]
99. Murphy, J.J.; Allen, P.G.; Stevens, T.H.; Weatherhead, D. A Meta-Analysis of Hypothetical Bias in Stated Preference Valuation.

Environ. Resour. Econ. 2005, 30, 313–325. [CrossRef]
100. Aronson, J.; Blanton, H.; Cooper, J. From Dissonance to Disidentification: Selectivity in the Self-Affirmation Process. J. Personal.

Soc. Psychol. 1995, 68, 986–996. [CrossRef]
101. Oppenheimer, D.M.; Meyvis, T.; Davidenko, N. Instructional Manipulation Checks: Detecting Satisficing to Increase Statistical

Power. J. Exp. Soc. Psychol. 2009, 45, 867–872. [CrossRef]
102. Berrios, R.; Totterdell, P.; Kellett, S. Investigating Goal Conflict as a Source of Mixed Emotions. Cogn. Emot. 2015, 29, 755–763.

[CrossRef] [PubMed]
103. Ostrom, T.M. The Relationship between the Affective, Behavioral, and Cognitive Components of Attitude. J. Exp. Soc. Psychol.

1969, 5, 12–30. [CrossRef]
104. Graça, J.; Calheiros, M.M.; Oliveira, A. Attached to Meat? (Un)Willingness and Intentions to Adopt a More Plant-Based Diet.

Appetite 2015, 95, 113–125. [CrossRef] [PubMed]
105. Rees, J.H.; Bamberg, S.; Jäger, A.; Victor, L.; Bergmeyer, M.; Friese, M. Breaking the Habit: On the Highly Habitualized Nature

of Meat Consumption and Implementation Intentions as One Effective Way of Reducing It. Basic Appl. Soc. Psychol. 2018, 40,
136–147. [CrossRef]

106. Bastian, B.; Loughnan, S.; Haslam, N.; Radke, H.R.M. Don’t Mind Meat? The Denial of Mind to Animals Used for Human
Consumption. Personal. Soc. Psychol. Bull. 2012, 38, 247–256. [CrossRef]

107. Huang, J.L.; Curran, P.G.; Keeney, J.; Poposki, E.M.; DeShon, R.P. Detecting and Deterring Insufficient Effort Responding to
Surveys. J. Bus. Psychol. 2012, 27, 99–114. [CrossRef]

108. Altman, D.G. Avoiding Bias in Trials in Which Allocation Ratio Is Varied. J. R. Soc. Med. 2018, 111, 143–144. [CrossRef]
109. Permut, S.; Fisher, M.; Oppenheimer, D.M. TaskMaster: A Tool for Determining When Subjects Are on Task. Adv. Methods Pract.

Psychol. Sci. 2019, 2, 188–196. [CrossRef]
110. Schwarz, N. Self-Reports—How the Questions Shape the Answers. Am. Psychol. 1999, 54, 93–105. [CrossRef]
111. Graça, J.; Truninger, M.; Junqueira, L.; Schmidt, L. Consumption Orientations May Support (or Hinder) Transitions to More

Plant-Based Diets. Appetite 2019, 140, 19–26. [CrossRef]
112. Dowsett, E.; Semmler, C.; Bray, H.; Ankeny, R.A.; Chur-Hansen, A. Neutralising the Meat Paradox: Cognitive Dissonance, Gender,

and Eating Animals. Appetite 2018, 123, 280–288. [CrossRef]
113. Bullock, J.G.; Green, D.P.; Ha, S.E. Yes, but What’s the Mechanism? (Don’t Expect an Easy Answer). J. Personal. Soc. Psychol. 2010,

98, 550–558. [CrossRef]
114. Petty, R.E.; Cacioppo, J.T. The Elaboration Likelihood Model of Persuasion. In Communication and Persuasion; Springer: New York,

NY, USA, 1986; pp. 1–24.
115. Fadnes, L.T.; Økland, J.-M.; Haaland, Ø.A.; Johansson, K.A. Estimating Impact of Food Choices on Life Expectancy: A Modeling

Study. PLoS Med. 2022, 19, e1003889. [CrossRef]
116. Singer, P. Practical Ethics, 3rd ed.; Cambridge University Press: New York, NY, USA, 2011.
117. United Nations Transforming Our World: The 2030 Agenda for Sustainable Development; United Nations: New York, NY, USA, 2015.
118. Piazza, J.; Ruby, M.B.; Loughnan, S.; Luong, M.; Kulik, J.; Watkins, H.M.; Seigerman, M. Rationalizing Meat Consumption. The

4Ns. Appetite 2015, 91, 114–128. [CrossRef]
119. Piazza, J.; Hodson, G.; Oakley, A. Butchers’ and Deli Workers’ Psychological Adaptation to Meat. Emotion 2020, 21, 730–741.

[CrossRef]
120. Grundy, E.A.C.; Slattery, P.; Saeri, A.K.; Watkins, K.; Houlden, T.; Askin, H.; Lee, J.; Mintoft-Jones, A.; Cyna, S.;

Dziegielewski, A.; et al. Interventions That Influence Animal-Product Consumption: A Meta-Review. Future Foods 2021,
49, 100111. [CrossRef]

121. Harguess, J.M.; Crespo, N.C.; Hong, M.Y. Strategies to Reduce Meat Consumption: A Systematic Literature Review of Experimen-
tal Studies. Appetite 2020, 144, 104478. [CrossRef]

122. Mathur, M.B.; Peacock, J.; Reichling, D.B.; Nadler, J.; Bain, P.A.; Gardner, C.D.; Robinson, T.N. Interventions to Reduce Meat
Consumption by Appealing to Animal Welfare: Meta-Analysis and Evidence-Based Recommendations. Appetite 2021, 164, 105277.
[CrossRef]

123. Festinger, L. A Theory of Cognitive Dissonance; Stanford University Press: Stanford, CA, USA, 1957; ISBN 0-8047-0911-4.
124. Rothgerber, H.; Rosenfeld, D.L. Meat-related Cognitive Dissonance: The Social Psychology of Eating Animals. Soc. Pers. Psychol.

Compass 2021, 15, e12592. [CrossRef]
125. Dalege, J.; Borsboom, D.; van Harreveld, F.; van der Maas, H.L.J. The Attitudinal Entropy (AE) Framework as a General Theory of

Individual Attitudes. Psychol. Inq. 2019, 29, 175–193. [CrossRef]
126. Dalege, J.; Borsboom, D.; van Harreveld, F.; van den Berg, H.; Conner, M.; van der Maas, H.L.J. Toward a Formalized Account of

Attitudes: The Causal Attitude Network (CAN) Model. Psychol. Rev. 2016, 123, 2–22. [CrossRef]

http://doi.org/10.1037/0022-3514.72.1.54
http://doi.org/10.1016/0014-2921(72)90001-3
http://doi.org/10.1007/s10640-004-3332-z
http://doi.org/10.1037/0022-3514.68.6.986
http://doi.org/10.1016/j.jesp.2009.03.009
http://doi.org/10.1080/02699931.2014.939948
http://www.ncbi.nlm.nih.gov/pubmed/25040183
http://doi.org/10.1016/0022-1031(69)90003-1
http://doi.org/10.1016/j.appet.2015.06.024
http://www.ncbi.nlm.nih.gov/pubmed/26148456
http://doi.org/10.1080/01973533.2018.1449111
http://doi.org/10.1177/0146167211424291
http://doi.org/10.1007/s10869-011-9231-8
http://doi.org/10.1177/0141076818764320
http://doi.org/10.1177/2515245919838479
http://doi.org/10.1037/0003-066X.54.2.93
http://doi.org/10.1016/j.appet.2019.04.027
http://doi.org/10.1016/j.appet.2018.01.005
http://doi.org/10.1037/a0018933
http://doi.org/10.1371/journal.pmed.1003889
http://doi.org/10.1016/j.appet.2015.04.011
http://doi.org/10.1037/emo0000738
http://doi.org/10.1016/j.fufo.2021.100111
http://doi.org/10.1016/j.appet.2019.104478
http://doi.org/10.1016/j.appet.2021.105277
http://doi.org/10.1111/spc3.12592
http://doi.org/10.1080/1047840X.2018.1537246
http://doi.org/10.1037/a0039802


Foods 2022, 11, 921 24 of 24

127. Chambon, M.; Dalege, J.; Elberse, J.; van Harreveld, F. A Psychological Network Approach to Attitudes and Preventive Behaviors
during Pandemics: A COVID-19 Study in the United Kingdom and the Netherlands. Soc. Psychol. Personal. Sci. 2022, 13, 233–245.
[CrossRef]

128. Chambon, M.; Kammeraad, W.; van Harreveld, F.; Dalege, J.; Elberse, J.; van der Maas, H. Why COVID-19 Vaccination Intention
Is so Hard to Change: A Longitudinal Study. PsyArXiv 2022. [CrossRef]

129. de Boer, J.; Aiking, H. Prospects for Pro-Environmental Protein Consumption in Europe: Cultural, Culinary, Economic and
Psychological Factors. Appetite 2018, 121, 29–40. [CrossRef] [PubMed]

130. Mathur, N. Modernity, Consumer Culture and Construction of Urban Youth Identity in India: A Disembedding Perspective. In
Consumer Culture, Modernity and Identity; Mathur, N., Ed.; SAGE Publications India Pvt Ltd.: New Delhi, India, 2014; pp. 89–121.

131. Jonas, E.; McGregor, I.; Klackl, J.; Agroskin, D.; Fritsche, I.; Holbrook, C.; Nash, K.; Proulx, T.; Quirin, M. Threat and De-
fense. In Advances in Experimental Social Psychology; Elsevier: Amsterdam, The Netherlands, 2014; Volume 49, pp. 219–286,
ISBN 978-0-12-800052-6.

132. Spencer-Rodgers, J.; Williams, M.J.; Peng, K. Cultural Differences in Expectations of Change and Tolerance for Contradiction: A
Decade of Empirical Research. Personal. Soc. Psychol. Rev. 2010, 14, 296–312. [CrossRef] [PubMed]

133. Sproesser, G.; Ruby, M.B.; Arbit, N.; Akotia, C.S.; Alvarenga, M.D.S.; Bhangaokar, R.; Furumitsu, I.; Hu, X.; Imada, S.;
Kaptan, G.; et al. Understanding Traditional and Modern Eating: The TEP10 Framework. BMC Public Health 2019, 19, 1606.
[CrossRef] [PubMed]

http://doi.org/10.1177/19485506211002420
http://doi.org/10.31234/osf.io/b9qrj
http://doi.org/10.1016/j.appet.2017.10.042
http://www.ncbi.nlm.nih.gov/pubmed/29102532
http://doi.org/10.1177/1088868310362982
http://www.ncbi.nlm.nih.gov/pubmed/20435801
http://doi.org/10.1186/s12889-019-7844-4
http://www.ncbi.nlm.nih.gov/pubmed/31791293

	Introduction 
	Ambivalence toward Meat Consumption 
	Ambivalence-Motivated Meat Reduction 
	Study 1 
	Method 
	Procedure 
	Participants 
	Materials 

	Results and Discussion 
	Prevalence and Determinants of Meat Ambivalence 
	Ambivalence and Meat Consumption 

	Study 2 
	Method 
	Participants and Design 
	Materials and Procedure 

	Results and Discussion 
	Study 3 
	Method 
	Participants 
	Materials and Procedure 

	Results and Discussion 
	Confounders and Heterogeneous Treatment Effects 
	Experimental Effects 
	Serial Indirect Effects 

	General Discussion 
	References

