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Abstract: Cultured meat is an emerging food innovation that promises to be a more sustainable
alternative to conventional meat. However, despite its potential health, environmental and animal
welfare benefits, research suggests that consumer acceptance of cultured meat is not assured. Across
two pre-registered experimental studies (N = 456), this article investigates the extent to which
two different credence characteristics, namely corporate social responsibility (Study 1) and food
safety (Study 2), lead to halo-based inferences that may affect the consumer acceptance of cultured
meat. Results indicate that, whereas the halo effect of positive corporate behavior is negligible,
negative corporate behavior yields a substantial negative halo effect on consumers’ attitudes towards
cultured meat, which in turn decreases acceptance of cultured meat. Findings also reveal that these
negative halo-based inferences are heightened among consumers who value highly corporate social
responsibility (Study 1) and food safety (Study 2). Overall, this article reveals an asymmetric halo
effect by showing that people tend to react strongly to negative, but not to positive, information about
a cultured meat company. The implications of the present research are discussed in the conclusion.

Keywords: consumer acceptance; credence characteristics; cultured meat; halo effects; sustainability;
corporate behavior

1. Introduction

Cultured meat (CM) is an emerging food innovation that promises to be an alternative
to conventional meat [1–3]. CM is produced by placing animal stem cells in an appropriate
medium and growing them directly, structured by scaffolds, into desired forms [4–6]. Con-
suming CM instead of conventional meat may lead to societal benefits, such as improved
animal welfare and human health as well as a reduced environmental impact [5,7,8], espe-
cially lower greenhouse gas emissions [9–11]. If materialized, these benefits may constitute
CM as a “sustainable innovation” [12], which like plant-based meat, processed insects
and algae [13,14], can accelerate the transition towards a sustainable food system [15] by
enabling supply-side substitution of adverse consumption patterns [16,17].

Despite these promises, CM is still facing several challenges before a market introduc-
tion can be expected [15,18], and its acceptance by consumers remains uncertain [3,19–22].
Moreover, some of those who are involved in the CM industry are afraid that the unethical
behaviour of a CM company—a black sheep—could “stigmatize” CM products [23], similar
to what happened to genetically-modified foods in Europe [24]. In this perspective, the
present research investigates how a CM company exhibiting positive or negative behavior
in terms of social responsibility or food safety dimensions may influence the perception
and acceptance of its CM products.

1.1. Theoretical Background

Understanding the factors that influence the willingness to try CM will be determinant
to the success of this sustainable food innovation. Prior research has identified various
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dimensions. For instance, as expected from positive predictors for adopting innovations
in general [25], it has been found that cross-culturally, lower age, higher education, left-
leaning political affiliation, living in a city and higher income are positive predictors of
willingness to try CM [19,20,26–30]. Additionally, people who approve of other novel
food technologies, such as genetically-modified organisms, or who hold attitudes that are
consistent with CM’s prospective benefits, such as strong environmentalist beliefs, have a
higher willingness to try CM [27]. To the contrary, those with higher food neophobia (i.e.,
who have a fear of or aversion to new foods) are less willing to try CM [26,29,31,32].

When examining more specifically why people are not more willing to purchase CM
compared to other meat alternatives, studies find that CM is perceived to be less natural and
to pose a higher risk than conventional meat [33,34]. However, prior research demonstrates
that acceptance of CM can be influenced by the information provided with CM products.
Consumer acceptance may increase when positive information on CM is provided [28,35,36]
or when it is described in a non-technical way (e.g., not using the word biotechnology; [34],
experiment 2; see also [37]); but may also differ by how it is named [38–42]. Other studies
showed that acknowledging that CM is unnatural, when compared to emphasizing that
naturalness is unimportant [43] or anchoring it on “unnatural but safe” products like
selectively bred vegetables [44], may increase its acceptance by consumers.

The latter results illustrate the importance of “credence characteristics” in relation
to CM. Credence characteristics are one type of product characteristics known to play an
important role in consumer behavior toward food products [45,46]. Whereas a product’s
“experience characteristics”, such as taste and texture, can be directly evaluated by the
consumer during consumption, credence characteristics, such as corporate social responsi-
bility (CSR), product safety or quality claims (e.g., organic, fair-trade), cannot be evaluated
directly by consumers. Instead, consumers need to rely on a third party to evaluate such
characteristics. Thus, credence characteristics are dependent on the “credibility of the seller
in relation to the buyer” [47].

Interestingly, credence characteristics can in turn influence experience characteristics
through the halo effect [48,49]. The halo effect was first observed in the early 20th cen-
tury [50] and was formally analyzed in the context of performance ratings [51]. This effect
describes the tendency in the formation of impressions of people or things to align eval-
uations on unrelated dimensions with an initial impression [52,53]. One classic example
of the halo effect is that physically attractive people are typically rated, on average, to be
more intelligent [54]. In other words, the initial impression (e.g., physical appearance) casts
a halo over other specific and unrelated impressions (e.g., intelligence).

The halo effect is a well-documented psychological mechanism [55] and is widely re-
searched in relation to sustainability (e.g., [56]) and consumer behavior of food (e.g., [57–59]).
CSR and product safety or quality claims, particularly organic or fair-trade labels, are typi-
cal primes employed in the literature on halos in food consumption [45,46]. For instance,
prior studies showed that consumers judged chocolate as having fewer calories when de-
scribed as fair-trade [59] and wine as tasting better when produced by a company engaged
in socially responsible behavior [60]. Research also described the influence of halo effects
on meat perception, indicating that both a positive and negative halo yielded a change
in consumers’ perception of a meat product. For instance, organic meat received higher
perceived taste ratings and consumers had a higher willingness to pay for it compared to
conventional (non-organic) meat [49,61–63], illustrating a positive halo effect. Conversely,
factory farmed meat received lower taste ratings [64], illustrating a negative halo effect.

To our knowledge, the influence of halo effects has never been tested in the context of
CM, and the present research seeks to close this research gap. In doing so, this research
contributes to research on halo effects in food consumption (e.g., [45]), and the consumer
acceptance on CM [19,20].
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1.2. Hypotheses and Theoretical Framework

This article investigates how a halo created by the positive or negative (socially
responsible or irresponsible; safe or unsafe) behavior of a CM company may influence
the evaluation of its product on unrelated dimensions (e.g., nutritiousness, healthiness)
and consumer acceptance (e.g., willingness to try). For instance, the studies in this paper
test whether the socially irresponsible behavior of a CM company leads consumers to
infer that its CM product (e.g., a burger) is less healthy and whether this decreases their
willingness to try the product. We selected CSR and food safety as credence characteristics
because alternative primes, such as organic and fair-trade attributes, did not appear to be
particularly relevant to CM. CSR broadly refers to “context-specific organizational actions
and policies that take into account stakeholders’ expectations and the triple bottom line
of economic, social and environmental performance” [65]. In consumer research, a CSR
prime may be more narrowly understood as the description of a firm exhibiting societally
benevolent behavior [59,60]. Food safety is typically defined as “the inverse of food risk
—the probability of not suffering some hazard from consuming a specific food” [66]. How
food safety is evaluated depends on the specific context and food type [67–69]. A food
safety prime is thus any prime that influences consumers’ expectations of (not) suffering a
hazard from consuming the specific food under question.

Interestingly, consumer research on novel technologies, such as the technology ac-
ceptance model [70] and their application to food products [71], suggest that attitudes
toward new food products influence their consumer acceptance. Following this logic, this
research also investigated whether the hypothesized halo effect on consumer acceptance of
CM would be mediated by attitudes towards CM. In this perspective, the present research
suggests that a positive (negative) CSR or food safety priming would create a positive
(negative) halo and thereby positively (negatively) influence consumer acceptance of CM.

Several studies also found that the effect of a halo prime can be moderated when
consumers have congruent values towards what the respective halo stands for. For instance,
studies found that organic, fair-trade or eco-friendly products were rated more positively
when participants exhibited value congruency [46,48,59,72,73], such as pro-organic atti-
tudes. Along this line of argument, it is expected that the effect of the CSR or food safety
primes on consumer acceptance will be moderated by consumers’ values about CSR or food
safety. More specifically, it is expected that when consumers hold congruent values about
CSR or food safety, the halo prime will lead to a more positive evaluation in the positive
halo condition (assimilation effect) and, conversely, when consumers hold non-congruent
values, the halo prime will lead to a more negative evaluation in the negative halo condition
(contrast effect).

Put formally, we hypothesized that:

Hypothesis 1 (H1). A positive (negative) priming will increase (decrease) attitudes towards
cultured meat and consumer acceptance of cultured meat, when compared to control condition.

Hypothesis 2 (H2). The effect of priming on consumer acceptance of cultured meat will be mediated
by attitudes towards cultured meat.

Hypothesis 3 (H3). The effects of priming on consumer acceptance of cultured meat and their
mediated paths over attitudes towards cultured meat will be moderated by the consumer’s value
congruency with the prime.

Figure 1 below schematically depicts the mediation model used in both studies to test
H2.
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Figure 1. Mediation Model Used in Studies 1 and 2 to Test H2.

Figure 2 below schematically depicts the moderated mediation model used to test H3.

Figure 2. Moderated Mediation Model Used in Studies 1 and 2 to Test H3.

In addition to the three main hypotheses, which are common to the two studies, we
also pre-registered and tested a possible moderation by CM expertise (Study 1) and food
neophobia (Study 2). These analyses are reported in Supplementary Materials S4 to keep
the article within reasonable length.

1.3. Research Overview

In summary, this research investigates the extent to which inferences drawn from a
CM company’s behavior (in terms of CSR or food safety) impact product perceptions on
unrelated dimensions (halo-based inferences) and, in turn, influence consumer acceptance.
Additionally, this research tests whether these effects are moderated by consumers’ values
(about CSR or food safety). We tested our three hypotheses in two studies, first with a
CSR prime in Study 1, and then with a food safety prime in Study 2. Beyond testing
the effect of food safety on the consumer acceptance of CM, the purpose of Study 2
is also to provide a conceptual replication of Study 1, and show that the halo-based
inferences observed in the context of this research are not contingent upon aspects of
the stimuli used in the first study [74]. Both studies were pre-registered on AsPredicted
(www.aspredicted.org, accessed on 28 May 2019; see Supplementary Materials S7 for
full pre-registrations), and data was collected online using Qualtrics. Sample size was
determined before any data analysis, and demographics, all manipulations and measures
are detailed in Supplementary Materials. Data analysis was conducted with SPSS 24,
and we used the addon PROCESS V3.3 [75] for mediation and moderated mediation
analyses as recommended in the literature in consumer psychology [76]. These studies
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received approval by the local Ethics Committee. All participants gave informed consent
before taking part in a study. Next, we describe the materials, methods and results of
experimental studies (Sections 2 and 3) before discussing their findings (Section 4) and
concluding (Section 5).

2. Study 1
2.1. Materials and Methods
2.1.1. Participants

Study 1 was a three-group between-subjects design (positive CSR priming, negative
CSR priming and control) that tested whether, when compared with a neutral description
(control), a CM company’s positive or negative CSR behavior leads to higher or lower
product evaluations on unrelated dimensions (e.g., healthiness) supporting the presence of
halo-based inferences which in turn influence consumer acceptance of CM.

The number of participants recruited was based on an a priori power analysis using
G*Power 3.1 [77,78], which indicated that a sample size of 53 per condition was required to
detect a medium effect size (f = 0.25) with an α of 0.05 and a desired power of 0.80 [79]. To
be on the safe side, given the exclusion criteria detailed below, we recruited 195 participants
(from the United States) through Amazon’s Mechanical Turk (mTurk). They completed the
experiment online in exchange for $0.60. While samples from mTurk are not representative
per se, they are usually considered better than conventional undergraduate samples [80,81]
and panel data [82]. A series of quality controls recommended for online studies was
included [80,83,84]. Firstly, to ensure participants’ attention, only those who completed the
survey through a stationary computer could complete the survey. Secondly, participants
who failed the comprehension check (N = 6) or the attention check (N = 4), who self-
excluded their data by indicating that they did not take part seriously in this experiment
(N = 5), who did not provide their income or other demographics (N = 3), or whose
reported income were outliers (N = 6), were excluded from the data analyses, leaving
171 participants (Female = 106, Male = 62, Other = 3; Mage = 38.00; see Supplementary
Materials S1.1 for full demographics of this experiment). Outliers were defined as below
(above) the 1st (3rd) quartile minus (plus) 1.5 times the interquartile range (Q1 − 1.5 × IQR
or Q3 + 1.5 × IQR).

2.1.2. Materials and Measures

After completing a consent form and reading the instructions, participants were
presented with some information on cultured meat, which was a generic, non-technical
description of CM (adapted from [30]). Participants were then randomly allocated to one
of three conditions: positive CSR priming, negative CSR priming and control.

Each condition entailed an initial identical section, in which participants were asked to
imagine that CM is already introduced in the market. A hypothetical company producing
CM (“Tomorrow Foods”) was presented and the text described one of its products, the
“Hope Burger”. After this description, the (positive and negative) CSR conditions included
a section called “Public Reception of Tomorrow Foods” which contained a total of 15
positive or negative modifiers and phrases, whereas in the control condition, the paragraph
on Tomorrow Food’s public reception was absent (see Supplementary Materials S2.1 for
complete materials used in this experiment).

For instance, in the positive CSR priming condition, participants read: “Tomorrow
Foods has received thus far overall mainly positive public reception. The company appears to have
been founded mainly out of a motivation to make a societal contribution. ( . . . ) For instance, it
was noted that the company has an excellent work culture and humane working hours. ( . . . )
Strongly praised by non-governmental organizations (NGOs), Tomorrow Foods has built a positive
reputation as an ethical producer of cultured meat”.

To the contrary, in the negative CSR priming condition, participants read: “Tomorrow
Foods has received thus far overall mainly negative public reception. The company appears to have
been founded mainly out of a motivation to make profits. ( . . . ) For instance, it was noted that



Sustainability 2021, 13, 6770 6 of 18

the company has a toxic work culture and inhumane working hours. ( . . . ) Strongly criticized by
non-governmental organizations (NGOs), Tomorrow Foods has built a negative reputation as an
unethical producer of cultured meat”.

To ensure that the experimental manipulations were successful, a manipulation check
question included directly after each condition asked participants about their general impres-
sion towards Tomorrow Foods. To determine whether the CSR prime led to (halo-based)
inferences on unrelated dimensions, participants were then required to report their atti-
tudes towards CM on a 4-item scale (perceived healthiness, nutritiousness, environmental-
friendliness and safety; e.g., “Compared to conventional meat, how healthy do you think the
cultured meat “Hope Burger” will be?”, 1 = Much less healthy; 7 = Much more healthy; α = 0.85),
adapted from [27,30,31]. Next participants completed a 3-item scale measuring the consumer
acceptance of CM (willingness to try, consumption recommendation, general impression
about the product; e.g., “If you were invited to try the cultured meat “Hope Burger”, would you be
willing to try it?”, 1 = Definitely not; 7 = Definitely yes; α = 0.90), also adapted from [27,30,31],
and a 3-item scale measuring CSR values (e.g., “All things considered, do you think companies
should give less consideration or more consideration than currently to their social impact?”, 1 =
Much less consideration; 7 = Much more consideration; α = 0.89) adapted from [65], and a 2-item
scale measuring CM expertise (e.g., “Generally-speaking, how unknowledgeable or knowledgeable
do you feel about cultured meat?”, 1 = Very unknowledgeable; 7 = Very knowledgeable; Guttman’s
Split-half = 0.88) adapted from [60]. Items within each of these scales were randomized
to avoid order effects. Lastly, participants were asked to report their hunger [85,86], and
the survey ended with a series of demographic questions on dietary practices [87,88], age,
gender, education, political orientation [89] and income (see Supplementary Materials S3.1
for all measures used in this experiment).

2.2. Results
2.2.1. Main Effects

Manipulation check. A one-way ANOVA revealed a significant effect of the experi-
mental manipulations on general impression about the company (F(2, 168) = 96.43, p < 0.001,
ηp

2 = 0.53). A post-hoc test (Tukey’s HSD) indicated that compared to control (M = 5.29,
SD = 1.26), the positive CSR condition (M = 5.98, SD = 0.93) led to a more positive general
impression (p = 0.017, 95% CI = [−1.28, −0.10], d = 0.62), and the negative CSR condition
(M = 2.74, SD = 1.67) led to a more negative general impression (p < 0.001, 95% CI = [1.96,
3.14], d = 1.72). Results thus indicated that our manipulation was successful.

Attitudes. A one-way ANOVA showed a significant effect of the experimental ma-
nipulation on attitudes (F(2, 168) = 14.12, p < 0.001, ηp

2 = 0.14). A post-hoc test (Tukey’s
HSD) revealed a significant effect of the negative CSR condition (M = 3.95, SD = 1.16)
when compared to the control condition (M = 4.75, SD = 1.10; p = 0.001, 95% CI = [0.29,
1.29], d = 0.59). However, the effect of the positive CSR condition (M = 5.03, SD = 1.12) on
attitudes was non-significant (p = 0.385, 95% CI = [−0.78, 0.22], d = 0.25).

Consumer acceptance. A one-way ANOVA showed a significant effect of the experi-
mental manipulation on consumer acceptance (F(2, 168) = 9.52, p < 0.001, ηp

2 = 0.10). Similar
to the effect on attitudes, a post-hoc test (Tukey’s HSD) showed, when compared to the
control condition (M = 5.01, SD = 1.68), no significant effect of the positive CSR condition
(M = 5.11, SD = 1.63) on consumer acceptance (p = 0.949, 95% CI = [−0.85, 0.65], d = 0.06), but
a significant effect (p = 0.001, 95% CI = [0.38, 1.88], d = 0.66) of the negative CSR condition
(M = 3.88, SD = 1.73). The averages by condition of attitudes and consumer acceptance are
summarized in Figure 3.
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Figure 3. Descriptive Statistics of Attitudes and Consumer Acceptance by Study and Condition.
Error bars representing standard error of the mean (SEM). Scale endpoints range from 1 to 7.

Together, results on attitudes and consumer acceptance partially supported H1, given
that we only observed the expected effects in the negative CSR condition.

2.2.2. Mediation Model

We conducted a mediation analysis using the PROCESS Model 4 macro for SPSS [75]
to test the mediation of consumer acceptance by attitudes (H2) (see Figure 1 for a schematic
depiction). We coded the conditions as follows: 0 = control, 1 = positive CSR, 2 = negative
CSR, and we entered attitudes as potential mediator and consumer acceptance as dependent
variable. We used a bias-corrected bootstrap analysis with 5000 samples. Note that for the
effect of attitudes on the dependent variable, B, only one value exists. This value reflects the
effect of the mediation when controlling for the effect of the conditions [75]. Overall, the
mediation model explained about 59% of the variance in consumer acceptance (R2 = 0.587).

Positive CSR condition versus control. We observed both a non-significant indirect
effect of the positive CSR condition (vs. control) on consumer acceptance through attitudes
(A * B; β = 0.31, SE = 0.23, 95% CI = [−0.14, 0.75]), and a non-significant direct effect of this
condition on consumer acceptance (C; β = −0.21, SE = 0.22, p = 0.332, 95% CI = [−0.64, 0.22]).
Following this pattern, the total effect was non-significant (A * B + C; β = 0.10, SE = 0.32,
p = 0.759, 95% CI = [−0.53, 0.72]).

Negative CSR condition versus control. Results indicated that the indirect effect
of the negative CSR condition (vs. control) on consumer acceptance through attitudes was
significant (A * B; β = −0.87, SE = 0.23, 95% CI = [−1.31, −0.42]), and that the direct effect
of this condition on consumer acceptance was non-significant (C; β = −0.26, SE = 0.22, p =
0.242, 95% CI = [−0.71, 0.18]). Further, the total effect was significant (A * B + C; β = −1.13,
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SE = 0.32, p < 0.001, 95% CI = [−1.76, −0.51]), indicating a full mediation. The percentage
of total effect mediated was 77% (PM = 0.77). The significant pathways of the model are
summarized in Figure 4.

Figure 4. Model Testing that Attitudes Toward CM Mediate the Effect of CSR on Consumer Accep-
tance in Study 1. The model accounted for 59% of the variance in consumer acceptance (R2 = 0.587).
Note: ** p < 0.05. Betas of not significant (n.s.) paths are not displayed.

These findings suggest that attitudes fully mediated the effect of the negative CSR
prime on consumer acceptance, supporting the presence of a negative halo effect. How-
ever, this pattern was not observed in the positive CSR condition. These results partially
supported H2.

2.2.3. Moderated Mediation Model

We conducted a moderated mediation analysis (bias-corrected bootstrap analysis with
5000 samples) using the PROCESS Model 8 macro for SPSS [75] (see Figure 2 for a schematic
depiction). The conditional effect of the moderator (W) was evaluated at +1 SD (high) and
−1 SD (low) levels, following the logic of a spotlight analysis. We coded the conditions
as follows: 0 = control, 1 = positive CSR, 2 = negative CSR, and we entered attitudes as
potential mediator, consumer acceptance as dependent variable and CSR values as moderator.
Note that PROCESS model 8 does not entail a total effect model and accordingly no total
effect is reported. Overall, the moderated mediation model explained about 60% of the
variance in consumer acceptance (R2 = 0.595).

Positive CSR condition versus control. Results indicated that the conditional indirect
effect was non-significant at both high (A * B; W at +1 SD: β = 0.57, SE = 0.37, 95% CI =
[−0.16, 1.29]) and low levels of CSR values (A * B; W at −1 SD: β = 0.03, SE = 0.33, 95% CI =
[−0.64, 0.69]). Likewise, the conditional direct effect was non-significant at both high (C;
W at +1 SD: β = −0.16, SE = 0.32, p = 0.618, 95% CI = [−0.80, 0.48]) and low levels of the
moderator (C; W at −1 SD: β = −0.26, SE = 0.37, p = 0.481, 95% CI = [−1.00, 0.47]). Hence,
there was no significant moderated mediation observed for the positive CSR condition.

Negative CSR condition versus control. Results indicated that, under high CSR
values, the conditional indirect effect on consumer acceptance through attitudes was significant
(A * B; W at +1 SD: β = −1.33, SE = 0.35, 95% CI = [−1.99, −0.65]). To the contrary, under
low CSR values, this effect was not significant (A * B; W at −1 SD: β = −0.33, SE = 0.24,
95% CI = [−0.79, 0.13]). The conditional direct effect on consumer acceptance was marginally
significant under high CSR values (C; W at +1 SD: β = −0.54, SE = 0.32, p = 0.097, 95% CI =
[−1.18, 0.10], 90% CI = [−1.07, −0.01]), but non-significant under low CSR values (C; W at
−1 SD: β = −0.12, SE = 0.32, p = 0.708, 95% CI = [−0.76, 0.51]). Hence, results showed a
partial mediation that was (marginally) significant under high CSR values.

Overall, moderated mediation analyses showed partial support for H3. Results
indicated a significant (but partial) mediation by attitudes of the effect of the negative CSR
prime on consumer acceptance under high CSR values, i.e., at +1 SD level of the moderator,
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but not under low (−1 SD) CSR values. No significant interaction effect with CSR values
was observed when participants were presented with a positive CSR prime.

2.3. Discussion of Study 1

Results from Study 1 showed partial support for our hypotheses. Indeed, as expected
from H1 and H2, a negative CSR prime (vs. control) led to lower attitudes towards CM
(halo-based inferences), which in turn led to lower consumer acceptance of CM. In relation to
H3, this effect was increased among participants who hold high CSR values, suggesting
that the more the consumers are sensitive to CSR issues, the more their attitudes towards
CM and their acceptance of CM are likely to be negatively influenced by negative CSR
activities, i.e., socially irresponsible behavior. The opposite effect was not observed among
participants holding low CSR values, which indicates that our results partially support H3.

Main effects, mediation analyses, as well as most of the moderated mediation analyses,
remained significant when controlling for various covariates related to diet, age, gender,
education, political orientation and income (see Supplementary Materials S5), and are
therefore robust [90].

Unexpectedly, our results did not support our hypotheses (H1–H3) when the partic-
ipants were presented with a positive CSR prime (vs. control). These results and their
implications are further discussed in the general discussion. The next section presents
the results of Study 2 in which we tested the halo effect of food safety information on the
perception of CM.

3. Study 2
3.1. Materials and Methods
3.1.1. Participants

Study 2 was a three-group between-subjects design (positive food safety priming,
negative food safety priming and control) which tested whether a CM company’s positive
or negative food safety behavior leads to halo-based inferences which in turn influence
consumer acceptance of CM. The number of participants recruited was based on an a
priori power analysis using G*Power. We assumed a medium effect size (f =0.30), an
alpha of 0.05 and a power of 0.99, for which G*Power suggests a total sample size of
243. Adding 15% for invalid responses, our final total sample size should be at least 279.
To be on the safe side, we decided to collect 300 participants through mTurk, yielding
314 US participants in total, who completed the survey in exchange for $0.80. Unique
Turker (https://uniqueturker.myleott.com/, accessed on 28 May 2019) ensured that all
participants were different from Study 1. The same quality controls as for Study 1 were
applied. Were excluded participants who did not finish the survey (N = 3), who did not
give consent (N = 1), who used a mobile device (N = 7), who failed the attention check
question (N = 9), who self-excluded their data (N = 8), or who commented that they did
not believe the manipulation (N = 1). In comparison to Study 1, income was surveyed
through a fixed scale and outliers were not excluded on this variable. No participant missed
demographic questions. The final sample included 285 participants (Female = 109, Male =
174, Other = 2; M age = 36.60; see Supplementary Materials S1.2 for full demographics of
this experiment).

3.1.2. Materials and Measures

The procedure was identical to Study 1 with different stimuli, the experimental
conditions including a food safety prime instead of a CSR prime in the section “Public
Reception of Tomorrow Foods” (which was absent in the control condition). The texts
contained 18 positive or negative modifiers and phrases (see Supplementary Materials S2.2
for complete materials used in this experiment).

For instance, participants read in the positive food safety priming condition: “Tomorrow
Foods does everything in its power to reassure consumers’, evaluates Emma Rodriguez, an analyst
with the Kaiser Family Foundation, a non-profit organization. One area that invites praise is a series

https://uniqueturker.myleott.com/
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of safety studies conducted by Tomorrow Foods. ‘These studies vastly surpass legal requirements
and are conducted by independent researchers’, Mrs. Rodriguez claims ( . . . ) Tomorrow Foods also
openly pushes for cultured meat to be clearly labelled as such—to not be confused with conventional
meat. For some observers, this adds to the credible behavior of Tomorrow Foods”.

In comparison, participants read in the negative food safety priming condition: “Tomor-
row Foods is not doing everything in its power to reassure consumers’, evaluates Emma Rodriguez,
an analyst with the Kaiser Family Foundation, a non-profit organization. One area that invites crit-
icism is a series of safety studies conducted by Tomorrow Foods. ‘These studies do not surpass bare
legal minimum requirements and are not conducted by independent researchers’, Mrs. Rodriguez
claims ( . . . ) Tomorrow Foods also openly pushes for cultured meat to be labelled as ‘meat’—despite
the danger of confusion with conventional meat. For some observers, this adds to the questionable
behavior of Tomorrow Foods”.

Measures were adapted from Study 1. Participants were asked for their general
impression towards Tomorrow Foods as manipulation check question. Attitudes towards CM
were assessed on a 3-item scale (perceived healthiness, nutritiousness and environmental-
friendliness; α = 0.72). Note that, since one attitude item used in Study 1 was directly related
to safety, it was not included in Study 2. We also employed the 3-item scale measuring
consumer acceptance of CM (willingness to try, consumption recommendation and general
impression about the product; α = 0.88) along with a 3-item scale measuring food safety
values in relation to these stimuli (α = 0.76). In addition, participants answered the 10-
item food neophobia scale adapted after [91] (α = 0.89). The items within each of the
scales were randomized to avoid order effects. Lastly, participants answered demographic
questions on dietary practices, age, gender, education, political orientation and income (see
Supplementary Materials S3.2 for all measures used in this experiment).

3.2. Results
3.2.1. Main Effects

Manipulation check. A one-way ANOVA revealed a significant effect of the exper-
imental manipulations on general impression about the company (F(2, 284) = 51.74, p <
0.001, ηp

2 = 0.27). A post-hoc test (Tukey’s HSD) indicated that, when compared to control
(M = 4.95, SD = 1.33), the positive food safety condition (M = 5.46, SD = 1.45) led to a
more positive general impression (p = 0.056, 95% CI = [−1.05, 0.01], 90% CI = [−0.98, −0.06],
d = 0.37), and the negative food safety condition (M = 3.32, SD = 1.77) led to a more negative
general impression (p < 0.001, 95% CI = [1.11, 2.15], d = 1.04). Results thus indicated that
our manipulation was successful in the negative food safety condition, but only reached
marginal significance in the positive food safety condition.

Attitudes. A one-way ANOVA showed a significant effect of the experimental ma-
nipulation on attitudes towards CM (F(2, 284) = 5.79, p = 0.003, ηp

2 = 0.04). However,
contrary to our expectations, a post-hoc test (Tukey’s HSD) revealed no significant effect
of the negative food safety condition (M = 4.42, SD = 1.12) when compared to the control
condition (M = 4.68, SD = 1.02; p = 0.208, 95% CI = [−0.10, 0.62], d = 0.24). Likewise, the
effect of the positive food safety condition (M = 4.93, SD = 1.02) on attitudes towards CM
was non-significant (p = 0.221, 95% CI = [−0.62, 0.11], d = 0.25).

Consumer acceptance. A one-way ANOVA showed a significant effect of the ex-
perimental manipulation on consumer acceptance (F(2, 284) = 10.26, p < 0.001, ηp

2 = 0.07).
As expected, when compared to the control condition (M = 4.62, SD = 1.58), a post-hoc
test (Tukey’s HSD) revealed a significant effect of the negative food safety condition on
consumer acceptance (M = 3.84, SD = 1.70; p = 0.004, 95% CI = [0.22, 1.34], d = 0.48). However,
there was no significant effect of the positive food safety condition (M = 4.87, SD = 1.65;
p = 0.561, 95% CI = [−0.81, 0.32], d = 0.16). The averages by condition of attitudes and
consumer acceptance are summarized in Figure 3.

Overall, we found inconsistent and partial support for H1, given that we only ob-
served a significant effect of negative food safety on consumer acceptance and no significant
effect, whether positive or negative, on attitudes towards CM. We nonetheless tested our
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subsequent hypotheses since mediation and moderation effects can be observed even when
no main effect is observed [75].

3.2.2. Mediation Model

We conducted a mediation analysis using the PROCESS Model 4 macro for SPSS [75]
to test the mediation of consumer acceptance by attitudes (H2) (see Figure 1 for a schematic
depiction). We coded the conditions as follows: 0 = control, 1 = positive food safety, 2 =
negative food safety, and entered attitudes as potential mediator and consumer acceptance
as dependent variable. We used a bias-corrected bootstrap analysis with 5000 samples.
Overall, the mediation model explained about 56% of the variance in consumer acceptance
(R2 = 0.561).

Positive food safety condition versus control. The indirect effect of the positive food
safety condition (vs. control) on consumer acceptance through attitudes was marginally
significant (A * B; β = 0.29, SE = 0.17, 95% CI = [−0.04, 0.63], 90% CI = [0.01, 0.57]).
However, results revealed that the direct effect of the positive food safety condition on
consumer acceptance (C; β = −0.04, SE = 0.17, p = 0.790, 95% CI = [−0.37, 0.28]) and the total
effect were non-significant (A * B + C; β = 0.25, SE = 0.24, p = 0.306, 95% CI = [−0.23, 0.72]).
Hence, an inconsistent mediation [92] was observed for the positive food safety condition.

Negative food safety condition versus control. The indirect effect of the negative
food safety condition (vs. control) on consumer acceptance through attitudes was marginally
significant (A * B; β = −0.30, SE = 0.18, 95% CI = [−0.64, 0.05], 90% CI = [−0.58, −0.01]).
The direct effect of the negative food safety condition on consumer acceptance (C; β = −0.48,
SE = 0.16, p = 0.004, 95% CI = [−0.81, −0.16]) and the total effect were significant (A * B
+ C; β = −0.78, SE = 0.24, p = 0.001, 95% CI = [−1.25, −0.31]). These results indicate a
partial mediation. The percentage of total effect mediated was 39% (PM = 0.39). The significant
pathways of the model are summarized in Figure 5.

Figure 5. Model Testing that Attitudes Toward CM Mediate the Effect of Safety on Consumer
Acceptance in Study 2. The model accounted for 56% of the variance in consumer acceptance
(R2 = 0.561). Note: * p < 0.10, ** p < 0.05. Betas of not significant (n.s.) paths are not displayed.

Overall, these results partially support H2, showing that attitudes marginally signifi-
cantly and partially mediated the effect of negative food safety on consumer acceptance. In
other words, in comparison to Study 1, no full mediation and only marginal significance
were found. These results suggest that a mediation through attitudes was existent and
aligned with the previous study, albeit this effect was less pronounced than for the negative
food safety condition in Study 2.

3.2.3. Moderated Mediation Model

We conducted a moderated mediation analysis (bias-corrected bootstrap analysis with
5000 samples) using the PROCESS Model 8 macro for SPSS [75] (see Figure 2 for a schematic
depiction). The conditional effect of the moderator (W) was evaluated at +1 SD (high) and
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−1 SD (low) levels. We coded the conditions as follows: 0 = control, 1 = positive food safety,
2 = negative food safety, and entered attitudes as potential mediator, consumer acceptance as
dependent variable and food safety values as moderator. Overall, the moderated mediation
model explained about 58% of the variance in consumer acceptance (R2 = 0.576).

Positive food safety condition versus control. Results indicated that the conditional
effect was non-significant at high (A * B; W at +1 SD: β = 0.34, SE = 0.25, 95% CI = [−0.11,
0.89]) and low levels of food safety values (A * B; W at −1 SD: β = 0.13, SE = 0.26, 95% CI
= [−0.39, 0.65]). Likewise, the conditional direct effect was non-significant at both levels
of the moderator (C; W at +1 SD: β = −0.10, SE = 0.24, p = 0.670, 95% CI = [−0.57, 0.37];
W at −1 SD: β = 0.00, SE = 0.24, p = 0.991, 95% CI = [−0.47, 0.47]). Hence, there was no
significant moderated mediation observed for the positive food safety condition.

Negative food safety condition versus control. Results indicated that, under high
food safety values, the conditional indirect effect on consumer acceptance through attitudes was
marginally significant (A * B; W at +1 SD: β = −0.50, SE = 0.26, 95% CI = [−1.01, 0.01], 90%
CI = [−0.94, −0.07]) and to the contrary, under low food safety values, this effect was not
significant (A * B; W at −1 SD: β = −0.01, SE = 0.24, 95% CI = [−0.55, 0.39]). The conditional
direct effect was significant under high (C; W at +1 SD: β = −0.91, SE = 0.23, p < 0.001,
95% CI = [−1.37, −0.46]), but not under low food safety values (C; W at −1 SD: β = −0.08,
SE = 0.22, p = 0.723, 95% CI = [−0.52, 0.36]).

Overall, these results indicated a (marginally) significant (but partial) mediation by
attitudes towards CM of the effect of the negative food safety prime on consumer acceptance
under high food safety values, i.e., at +1 SD level of the moderator, but not under low (−1
SD) food safety values. No significant interaction effect with food safety values was observed
when participants were presented with a positive food safety prime. These results partially
support H3 and their pattern is consistent with those of Study 1.

3.3. Discussion of Study 2

Although marginally significant, results from Study 2 followed the same pattern as
Study 1, providing some support for H1−3 when participants were presented with a
negative food safety prime but not when they were presented with a positive one. More
specifically, whereas H1 was partially supported, results indicated, as expected from H2,
that a negative food safety prime (vs. control) led to lower attitudes towards CM (halo-
based inferences), which in turn led to lower consumer acceptance of CM. In relation to H3,
this effect was increased among participants who hold high (but not low) safety values,
suggesting that the more the consumers are sensitive to safety issues, the more their attitudes
towards CM and their acceptance of CM are likely to be negatively influenced by negative
food safety activities. Main effects, mediation analyses, as well as most of the moderated
mediation analyses, remained significant when controlling for various covariates related to
diet, age, gender, education, political orientation and income (see Supplementary Materials
S5), and are therefore robust [90].

4. General Discussion

The goal of this article was to test the influence of halo effects on the consumer
acceptance of CM. Across two pre-registered experimental studies, the present research
empirically examined whether positive or negative CSR or food safety claims about a given
CM company can lead consumers to rate its CM product higher or lower on attributes that
are unrelated to these claims (halo-based inferences).

Our results partially supported our hypotheses as they indicated that negative, but
not positive, information about a CM producer impacts attitudes towards and, in turn,
consumer acceptance of a given CM product. More specifically, although these effects were
more strongly pronounced in Study 1 than in Study 2, in both studies, mediation analyses
consistently found that negative information in terms of CSR or food safety leads to lower
attitudes towards CM on attributes that are unrelated to these claims, which decreases
consumer acceptance of CM, supporting the presence of a negative halo effect.
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These results are aligned with previous literature on the impact of halo effects on
meat perception [49,61–63] (see contra, [64]). These results are also consistent with models
of consumer acceptance [70,71], and prior research on the consumer acceptance of CM,
which indicated that consumer acceptance changes in the direction of information [28,36].
Interestingly, whereas previous research had argued that a CSR halo effect might not be
observed for a socially responsible technology [60], our findings illustrate the contrary in
the case of CM.

Additionally, in accordance with our hypotheses our results suggest that these me-
diated paths are moderated by value congruency. Indeed, in both studies, it appeared
that the more consumers shared halo-congruent values (holding high CSR or food safety
values), the stronger was the negative halo effect. Again, this finding falls in line with prior
research on halo effects on food products [46,48,58,59,73], albeit only for negative halos in
the present research.

In summary, our findings indicate a negative halo effect acting on the perception
and acceptance of CM. It is worthwhile to note, however, that our results were only
marginally significant in Study 2, and that negative halo effects were not fully mediated by
attitudes in both moderation analyses, which suggests that there may be other dimensions
subject to halo-based inferences which contributed to reducing the acceptance of CM. More
importantly, no significant effect was observed for the positive halo effect across both
studies.

The main take-away from these findings is therefore that participants’ judgements of
CM are disproportionately influenced by negative information about the CM company,
leading to an asymmetrical halo effect. Our results are aligned with the so-called negativity
bias, a well-known phenomenon in psychology, which holds that, for equal intensity and
exposure, people are more greatly affected by and attracted to negative information [93–95].
Literature suggests that negative information carries, on average, about twice as much
weight as positive information [96,97]. In addition, for food products, it was shown that
people have more trust in negative information than in positive information [98,99]. In
other words, what draws more attention is not only a negative content itself, but also how
much people trust the information or the validity of the source of that information. The
present research therefore lends further support for the negativity bias and shows that it
extends to and operates for the perception and acceptance of CM.

Overall, our findings indicate that doing bad can be detrimental to a CM company
by negatively impacting consumers’ evaluations of its products, but do not show that
“doing good”, via socially responsible activities or safety implementations, can translate
into “doing well” [60]. In this perspective, our findings support growing concerns that the
behavior of a CM company could “stigmatize” CM products [23] potentially leading to
a similar public (and long-lasting) resistance against CM as against genetically modified
foods in Europe [21,24]. Our findings emphasize the importance of sharing high standards
in terms of CSR and food safety across the CM industry [100]. Such a strategy would
contribute to preventing a negative halo effect from happening and to maintaining the
rather positive views that are shared across many countries [2,26,30,35,101].

These results come with three main limitations that could serve as a basis for future
research. Firstly, we did not observe positive halo effects of CSR or food safety in these
studies. This may be explained by additional analyses indicating, on average, positive
perceptions and acceptance of CM, which may have attenuated the difference between the
positive and the control conditions and led to non-significant results. Indeed, as reported
in Supplementary Materials S6, one-sample t-tests show that the neutral condition led
to positive attitudes and consumer acceptance significantly above the mid-point (=4) of the
scales. A similar observation has already been reported in the literature on halo effects in
food consumption [59]. Against this background, future research may test, for instance,
whether a more subtle approach of CSR, which differentiates between some of its economic,
legal, ethical, and philanthropic dimensions [102], would lead to different results.
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Secondly, given that CM products are not available on the market yet, our studies
focused on attitudes and behavioral intentions. Future research may explore whether halo
effects alter consumers’ judgments when they directly experience a CM product. Although
some previous findings suggest that halo effects tend to be more pronounced when direct
experience is not readily available, e.g. [103], recent evidence also indicates halo effects
when consumers directly experience a given product, e.g. [60,64]. The latter would suggest
that similar halo effects may operate in the context of real CM consumption and thus
may contribute to replicating our findings. Recent research shows that CM’s consumer
acceptance might be even higher in real settings than surveyed online [35], which could
lead to stronger or weaker halo effects. Likewise, it could be tested whether the moderating
effect of CM expertise holds, or even shows an opposite pattern, after the introduction of CM
on the market, as consumers will have accumulated more product-related experiences [60].
Similarly, it may also be worth investigating whether the influence of food neophobia
on safety halo effects would hold after introducing CM on the market, as it will become
more commonly eaten and thus appear less innovative (and less threatening). Although
we measured food neophobia with the classic food neophobia scale [91], following prior
research on CM [26,29,31,32], future research may prefer the food technology neophobia
scale, which characterizes the aversion to food processed in new ways [104,105].

Lastly, it is important to note that the present results require cross-cultural validation.
Whereas halo effects in the context of meat consumption have been observed in various
countries [61–64], the present research was conducted with participants living in the United
States where consumer acceptance of CM is higher than in some other countries [106]. This
suggests that the observed negative halo effects might be even more pronounced in other
cultures.

5. Conclusions

To our knowledge, this is the first article investigating the influence of halo effects
of corporate behavior on the perception and acceptance of CM by testing the influence of
two primes, CSR and food safety. Findings suggest asymmetrical halo effects indicating
that a positive halo yields a negligible positive effect on the consumer acceptance of CM,
whereas a negative halo yields a significant negative effect on the consumer acceptance
of CM. Further, this research shows that a change in attitudes towards CM actually con-
tributes to this negative effect and is increased by halo-congruent values, so that the more
sensitive consumers are to CSR and food safety related issues, the larger is this change
in attitudes, which in turn leads to a halo effect of negative corporate behavior on the
consumer acceptance of CM. In a nutshell, the practical implications of this research could
be summarized as a motto to CM companies: don’t do evil.
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