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Abstract
Recent research suggests that anthropomorphism can be harnessed as a tool to boost inten-

tions to comply with social cause campaigns. Drawing on the human tendency to extend

moral concern to entities portrayed as humanlike, it has been argued that adding personified

features to a social campaign elevates anticipated guilt at failing to comply, and this subse-

quently boosts intentions to comply with that campaign. The present research aimed to

extend extant research by disentangling the effects of emotional and non-emotional anthropo-

morphism, and differentiating amongst other emotional mechanisms of the anthropomor-

phism-compliance effect (namely, anticipated pride and anticipated regret). Experiment 1

(N = 294) compared the effectiveness of positive, negative, and emotionally-neutral anthropo-

morphized campaign posters for boosting campaign compliance intentions against non-

anthropomorphized posters. We also measured potential mechanisms including anticipated

guilt, regret, and pride. Results failed to support the anthropomorphism-compliance effect,

and no changes in anticipated emotion according to anthropomorphism emerged. Experi-

ments 2 (N = 150) and 3 (N = 196) represented further tests of the anthropomorphism-compli-

ance effect. Despite high statistical power and efforts to closely replicate the conditions under

which the anthropomorphism-compliance effect had been previously observed, no differ-

ences in compliance intention or anticipated emotion according to anthropomorphism

emerged. A meta-analysis of the effects of anthropomorphism on compliance and anticipated

emotion across the three experiments revealed effect size estimates that did not differ signifi-

cantly from zero. The results of these three experiments suggest that the anthropomorphism-

compliance effect is fragile and perhaps subject to contextual and idiographic influences.

Thus, this research provides important insight and impetus for future research on the applied

and theoretical utility of anthropomorphizing social cause campaigns.

Introduction
Recently, Ahn, Kim, and Aggarwal proposed a novel way of increasing compliance with a social
campaign, namely by anthropomorphizing a campaign poster [1]. Drawing on the broader lit-
erature on anthropomorphism (see [2] for a review), Ahn and colleagues reasoned that the
presence of humanlike characteristics may increase moral concern, and thereby boost
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intentions to support a social cause. That is, a social cause that is portrayed in a humanlike
manner will elicit the same regard as is extended towards other humans, including the desire to
protect it from harm [2]. Insofar as the campaign is aimed towards increasing compliance with
protective behaviors, anthropomorphizing the campaign should boost campaign compliance.

Across three experiments, Ahn et al. demonstrated support for their proposed anthropo-
morphism-compliance effect: individuals exposed to an anthropomorphized social campaign
were more willing to comply with the campaign, compared with individuals exposed to the
same environmental campaign presented without anthropomorphized features [1]. Specifi-
cally, in Ahn et al.’s Study 1, participants viewed either an anthropomorphized energy conser-
vation poster, which featured a light bulb with humanlike facial features and a personified
message, or a non-anthropomorphized version, in which the light bulb lacked facial features
and was accompanied by an abstract message. In line with the hypothesized anthropomor-
phism-compliance effect, participants who viewed the anthropomorphized poster reported
higher intention to comply with the campaign. Additional studies replicated the anthropomor-
phism-compliance effect in the context of a food waste recycling campaign (Study 2) and a
tree-planting campaign (Study 3). Ahn et al.’s Study 3 also comprised a field study, demon-
strating the effects of anthropomorphism on the number of donors and amount of money
donated to the campaign. The basic anthropomorphism-compliance effect has been observed
by another research group using visual and verbal anthropomorphized stimuli [3].

Ahn and colleagues reasoned that people might comply with an anthropomorphized social
campaign because they wish to avoid feeling guilty about causing harm to the anthropomor-
phized entity through non-compliance. Extant theory and empirical evidence support this
premise. Guilt is an aversive emotional state experienced when one feels responsible for harm-
ing another person through their actions or inactions [4]. When anticipating guilt, individuals
modify their intentions and behaviors to avoid experiencing this aversive state [5–15]. The pos-
itive behavioral effects of anticipated guilt are frequently observed in the context of environ-
mental behavior [16–18]. Consistent with this, Ahn and colleagues (Study 2) demonstrated
that participants who viewed an anthropomorphized poster advocating an environmentally-
friendly behavior anticipated higher levels of guilt for not complying with the campaign, com-
pared with participants who viewed a non-anthropomorphized poster. Further, elevated levels
of anticipated guilt mediated the boost in intention to comply with the anthropomorphized
campaign.

Given the potential cost-effectiveness and utility of anthropomorphizing social causes, this
phenomenon merits further investigation. We identified two promising directions for extend-
ing Ahn and colleagues’ original findings: (1) disentangling emotional from non-emotional
anthropomorphism, and (2) identifying and differentiating amongst other emotional mecha-
nisms of the anthropomorphism-compliance effect.

Anthropomorphism is not a unitary construct [19]; extension of emotional capacities to
nonhuman entities is but one aspect of the process, which can include the attribution of other
experiential (e.g., hunger, personality, consciousness) and agentic (e.g., self-control, morality,
thought) mental capacities [20]. The stimuli used by Ahn and colleagues, however, strongly
emphasized emotional anthropomorphism. That is, their stimuli included anthropomorphic
cues that also conveyed emotional capacity, and specifically, negative emotional capacity. The
anthropomorphized light bulb from Study 1 and the anthropomorphized recycling bin from
Study 2 both featured facial expressions characteristic of sadness (i.e., a tear drop and a frown-
ing mouth [21,22]), whereas the wide eyes of the tree in Study 3’s anthropomorphized poster
are characteristic of a fearful or surprised state [21,23]. Given this, it is not clear whether emo-
tional cues are required for the anthropomorphism-compliance effect. Recent findings suggest
that verbal person-based references to nature (e.g., Mr., him) are sufficient to elevate intentions
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to engage in environmentally-friendly behaviors [3]. No research to date, however, has directly
compared the relative effectiveness of emotional- and non-emotional anthropomorphic cues
on boosting campaign compliance intention nor considered whether the valence of emotional
cues (e.g., smiling vs. frowning) may further moderate the effects.

With regard to mechanisms, it is plausible that anticipated pride also serves as a mechanism
for the anthropomorphism-compliance effect. In many ways, pride represents the positive
emotional counterpart to guilt. Guilt arises from violating or failing to meet moral standards,
whereas pride emerges through meeting or exceeding those standards [15,24,25]. Just as antici-
pated guilt can shape behavior, so too can anticipated pride [26,27]. Put succinctly, individuals
are motivated to engage in actions that they anticipate will bring about the experience of pride.
Such effects are observed in the context of environmental and social causes: anticipated pride
boosts intention to engage in environmentally-friendly actions [28] and purchase fair trade
products [9] over and above the motivating effects of anticipated guilt.

In a related vein, we saw theoretical value in differentiating the effects of anticipated guilt
from a related, yet theoretically distinct state: anticipated regret. Both guilt and regret are nega-
tive emotional states that can result from either action or inaction. These two emotions also
function in a similar way; both anticipated regret and guilt serve to encourage behaviors (or
restraint from behaviors) so as to preclude or attenuate the future experience of that emotion.
Theories regarding anticipated regret highlight this emotion’s relevance in decision-making
contexts that involve uncertainty about future outcomes [29–31]. Regret arises when a person
engages in counterfactual thinking and concludes that their current experience would be better
had they made a different choice [32,33]. For this reason, most research on anticipated regret
has focused on domains of choice that directly impact the self (e.g., exercise, condom use, play-
ing the lottery, health screening; see [34–36] for meta-analytic and literature reviews), though
many studies have examined anticipated regret in more social contexts (e.g., organ and blood
donation, interpersonal decision-making games [31,37–41]). Of most relevance to the current
research, anticipated regret is highly predictive of environmental behavioral intentions and
action [42].

Despite the relevance of regret in deciding to comply with social causes such as environmen-
tal action, it may be less pertinent than anticipated guilt in the context of an anthropomor-
phized social campaign. As mentioned above, anthropomorphism arouses moral concern
relating to the prospect of harming another entity—a form of interpersonal harm. Zeelenberg
and Breugelman have suggested that guilt is predominantly felt in situations of interpersonal
harm, whereas regret is felt in both interpersonal and intrapersonal situations of harm [43].
Moreover, when paired with the predominance of counterfactual thinking in the elicitation of
regret [32,33], it is plausible that, unless prompted to think about the future, an anthropomor-
phized campaign may not elicit anticipated regret to the same degree as anticipated guilt. This
possibility remains an empirical question, as no studies to date have directly compared the rele-
vance of anticipated guilt and regret in the context of social campaigns more generally, or
anthropomorphized social campaigns specifically.

The two extensions we undertook (i.e., manipulating emotional anthropomorphizing cues
and measuring multiple potential emotional mediators) enabled us to test an exploratory ques-
tion: whether anticipated pride, guilt, and regret would be differentially evoked depending on
the nature of the emotional anthropomorphizing cues. Specifically, since frowning conveys dis-
approval and cues potential transgression [44–46], anthropomorphizing a campaign with a sad
expression may be more likely to evoke anticipated guilt and regret and less likely to evoke
anticipated pride. Likewise, as smiling conveys praise or approval [44,46–49] and praise is a
key component in the elicitation of pride [50–52], anthropomorphizing a campaign with a
happy expression may produce greater levels of anticipated pride.
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Across three experiments, we examined the effect of anthropomorphizing an energy conser-
vation campaign on intention to comply with that campaign. Further, we tested the roles of
anticipated guilt, regret, and pride as mechanisms of the anthropomorphism-compliance
effect. In Experiment 1, we aimed to replicate and extend the findings of Ahn et al. (Study 1) by
including two additional anthropomorphized posters, which portrayed happy and neutral
expressions. To replicate and extend tests of the mechanism underlying the anthropomor-
phism-compliance effect, we included measures of anticipated regret and pride as well as of
anticipated guilt. Experiments 2 and 3 represented attempts to replicate the anthropomor-
phism-compliance effect with just the sad-anthropomorphized and non-anthropomorphized
posters, given that we failed to observe significant differences in intention as a function of
anthropomorphism condition in Experiment 1.

In all three experiments, we expected to replicate Ahn et al.’s core findings. Specifically, we
hypothesized that participants who viewed a sad-anthropomorphized poster, compared to a
non-anthropomorphized poster, would report higher levels of intention to comply with the
energy conservation campaign. We also expected that anthropomorphism would elicit higher
levels of anticipated guilt for non-compliance, and that anticipated guilt would mediate the
effect of anthropomorphism on intention.

We further predicted that emotional anthropomorphism might represent a particularly
strong case of the anthropomorphism-compliance effect. Since emotionally-framed and emo-
tionally-evocative appeals—within limits—have been demonstrated to positively influence
environmental attitudes and behavior [53–55], it stands to reason that posters that contain
emotional cues should induce campaign compliance more effectively than posters without
those cues. Therefore, we anticipated that happy-anthropomorphism would be as effective as
sad-anthropomorphism, with both being more effective than neutral-anthropomorphism.

With regard to emotional mechanisms, we expected anticipated pride to serve as an addi-
tional, concurrent mechanism via which anthropomorphism boosts social cause compliance.
Further, we predicted that social cause anthropomorphism would evoke higher levels of antici-
pated guilt than anticipated regret, given that anthropomorphism arouses moral concern for
interpersonal harm and that guilt is more specifically aligned with interpersonal harm than is
regret.

In summary, across three experiments, we aimed to replicate and extend Ahn and col-
leagues’ findings regarding the effect of anthropomorphizing a social cause campaign on inten-
tions to comply with that campaign. Although we failed to replicate the anthropomorphism-
compliance effect, the findings of these three experiments represent an important contribution
to the literature on anthropomorphism as a tool for boosting social cause campaign compli-
ance, by pointing to the need to investigate boundary conditions of this effect. In doing so, our
findings also hold important applied implications for governments, companies, and other bod-
ies that may consider deploying anthropomorphism in hope of increasing social cause compli-
ance. In short, our results suggest that the anthropomorphism-compliance phenomenon is not
yet sufficiently understood to be effectively applied.

In this manuscript, we report all measures, conditions, and data exclusions, as well as our
rules for determining sample sizes in each experiment. Data files for Experiments 1–3 can be
accessed at https://osf.io/b5z84/.

Experiment 1
Experiment 1 represented an attempt to extend Ahn and colleagues’ findings in two ways: (1)
disentangle emotional from non-emotional anthropomorphism, and (2) differentiate amongst
other emotional mechanisms of the anthropomorphism-compliance effect. To distinguish
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between the effects of anthropomorphism per se and expressed emotion, we included neutral-
anthropomorphized and happy-anthropomorphized versions of the campaign poster, in addi-
tion to the non-anthropomorphized and sad-anthropomorphized posters used in Ahn et al.’s
original Study 1. Further, we measured anticipated guilt, pride, and regret as potential mecha-
nisms of the anthropomorphism-compliance effect.

Method
Participants and design. Participants (N = 301) recruited from Amazon’s Mechanical

Turk completed the experiment in exchange for monetary compensation. We conducted a
required sample size analysis using G�Power [56] for the effect size observed by Ahn et al.,
d = 0.45, an alpha level of .05, and a power level of .80. This analysis indicated a required sam-
ple size of 62 per condition. In anticipation of exclusions due to inattention, we decided to col-
lect a minimum of 75 participants per condition in Experiments 1 and 2.

The sample comprised 101 females and 200 males (Mage = 29.98, SDage = 10.39) who self-
reported as White/Caucasian (n = 217), Asian (n = 35), African-American (n = 22), Hispanic
(n = 17), Native American (n = 3), Arab/Middle Eastern (n = 1), or Other (n = 6). Data from
seven participants were excluded because they failed to answer correctly an item included to
screen for attention during the survey, resulting in an analyzed sample of 294 participants.

Participants were randomly assigned to one of eight conditions, which included four condi-
tions that adopted a different campaign (i.e., blood donation). and are reported in a supple-
ment available at https://osf.io/b5z84/. Deployment of this set of conditions was driven by
exploratory interest in the possible extension of the anthropomorphism-compliance effect into
non-environmental contexts. The four conditions were analogous to those reported here: neu-
tral-anthropomorphism, sad-anthropomorphism, neutral-anthropomorphism, and happy-
anthropomorphism. Stimuli and a comprehensive write-up of the method and results from
these four conditions are accessible on the OSF site for this manuscript (https://osf.io/b5z84/).

Of the four relevant conditions, two conditions utilized the same posters as Ahn et al.’s
Study 1, thus comprising the non-anthropomorphism (n = 72) and sad-anthropomorphism
(n = 73) conditions. Two new conditions were created: neutral-anthropomorphism (n = 75)
and happy-anthropomorphism (n = 74).

The protocol for this experiment, including the procedure for providing informed consent,
was approved by the University of New South Wales Human Research Ethics Approval Panel
C (Approval #133–178). All participants provided informed consent for participation in the
protocol by entering their initials into a textbox, which was recorded by the survey software. As
per the Conditions of Use of Mechanical Turk, all registered users are required to be at least 18
years of age. As such, specific procedures for obtaining the consent of minors were not
required.

Procedure. Participants were told that they would be evaluating a new community cam-
paign poster and were randomly assigned to view one of four energy conservation campaign
posters. In the three anthropomorphism conditions, participants viewed a version of the poster
that featured a light bulb with humanlike features (with eyes, a nose and a mouth), with either
a sad, neutral, or happy expression. The sad poster was the same as that used in Ahn et al.’s
Study 1. The happy and neutral posters were created by removing the teardrop and either
inverting the frown (happy poster) or replacing the frown with a straight line (neutral poster).
The three anthropomorphized posters also contained a message stating, “I’m burning hot, turn
the lights off when you leave!,” as per the original stimuli. In the non-anthropomorphism con-
dition, participants saw a version of the poster that featured a light bulb with no humanlike
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features, and the message, “Our bulbs are burning hot, turn the lights off when you leave!” as
per the original stimuli. Poster images appear in Fig 1.

After viewing the poster for at least 8 s, participants completed measures assessing antici-
pated emotions and intentions to comply with the campaign. After completing these measures,
and before being debriefed, participants responded to demographic questions including ques-
tions assessing age, ethnicity and gender.

Measures. Imagining that the campaign was launched in their local area, participants indi-
cated their anticipated guilt and regret as a result of not conserving energy (“To what extent
would you feel . . . if you did not conserve energy?”). Anticipated guilt was assessed through
responses to “ashamed”, “irresponsible”, and “guilty” (adapted from Ahn et al., Study 2) and
anticipated regret through responses to “regretful” and “remorseful”. The question stem for
anticipated pride referred to conserving (rather than not conserving) energy and used the
descriptors “proud” and “accomplished”. Items were averaged to form scales of anticipated
guilt (α = .88), anticipated regret (α = .90) and anticipated pride (α = .85). Responses were
made on 8-point scales anchored by not at all and extremely.

Fig 1. Campaign poster stimuli used in Experiment 1. The four campaign posters were presented to participants on a between-subjects basis. The sad-
anthropomorphism (Panel A) and non-anthropomorphism (Panel B) posters replicate the stimuli utilized in Ahn et al.’s Study 1. The neutral-
anthropomorphism (Panel C) and happy-anthropomorphism (Panel D) posters were created for the purpose of Experiment 1 by removing the teardrop and
changing the mouth to a flat line (neutral) or inverting the frown (happy).

doi:10.1371/journal.pone.0138886.g001
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Participants indicated their intention to conserve energy if the campaign were implemented
in their local area. Specifically, participants rated the following items: “How likely is it that
you will participate in energy conservation?,” very unlikely–very likely; “How likely would you
be to conserve energy?,” very unlikely–very likely; “I will conserve energy,” strongly disagree–
strongly agree. These items were averaged to form an index of campaign compliance intention
(α = .95). The first of these items was one of the compliance items utilized by Ahn and col-
leagues. All items were rated on 9-point scales. The attention-check question (“When you get
to this item, please click the second option from the left”) was embedded within this measure.

Results and discussion
Descriptive statistics for measured constructs appear in Table 1 and effect size estimates and
corresponding 95% confidence intervals based on the noncentral t distribution [57], using
guidelines outlined by Wuensch [58], appear in Table 2. A series of planned comparisons were
conducted to compare the non-anthropomorphism condition with each of the three anthropo-
morphism conditions with regard to intention. In contrast to Ahn et al.’s Study 1, intention to
conserve energy, as measured via the 3-item index, did not differ between participants who
viewed the non-anthropomorphized or sad-anthropomorphized posters, t(290) = 1.28, p = .20,
between participants who viewed the non-anthropomorphized or neutral-anthropomorphized
poster, t(290) = 0.01, p = .995, or between participants who viewed the non-anthropomor-
phized or happy-anthropomorphized poster, t(290) = 0.88, p = .38. Analysis of the single inten-
tion item used by Ahn et al. revealed a similar pattern, ts< 1.03, ps> .30. We thus failed to
replicate the effect of anthropomorphism on campaign compliance intention across any of the
anthropomorphism conditions.

Table 1. Descriptive statistics for measured constructs in Experiments 1, 2 and 3.

Compliance
Intention (1-item)

Compliance
Intention (3-item)

Campaign
Evaluation
(5-item)

Anticipated
Guilt

Anticipated
Regret

Anticipated
Pride

Experiment 1

Non-
anthropomorphism

6.11 (2.05) 6.06 (1.99) - 4.38 (1.54) 4.07 (1.68) 5.33 (1.73)

Sad-
anthropomorphism

6.44 (2.00) 6.45 (1.83) - 4.28 (1.68) 4.10 (1.76) 5.36 (1.73)

Neutral-
anthropomorphism

6.09 (1.78) 6.06 (1.75) - 4.17 (1.73) 3.98 (1.74) 5.37 (1.63)

Happy-
anthropomorphism

6.38 (1.81) 6.32 (1.71) - 4.61 (1.72) 4.61 (1.70) 5.63 (1.53)

Experiment 2

Non-
anthropomorphism

6.38 (2.00) 6.35 (2.05) - 4.57 (1.91) 4.33 (2.01) 5.59 (1.78)

Sad-
anthropomorphism

5.96 (2.01) 6.06 (1.92) - 4.81 (1.78) 4.67 (1.76) 5.12 (1.79)

Experiment 3

Non-
anthropomorphism

5.48 (2.03) - 5.02 (1.66) 5.00 (1.85) 4.74 (1.92) 5.76 (1.79)

Sad-
anthropomorphism

5.34 (2.13) - 4.84 (1.82) 5.25 (1.72) 4.85 (1.98) 5.69 (1.95)

Note. Standard deviation values appear in parentheses next to mean values.

doi:10.1371/journal.pone.0138886.t001
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In contrast to Ahn et al.’s Study 2, levels of anticipated guilt did not differ according to the
poster viewed, ts< .84, ps> .40. A similar pattern emerged for anticipated pride, ts< 1.10,
ps> .27, and anticipated regret, ts< 1.92, ps> .06. Because none of the anthropomorphism
conditions impacted levels of these potential mediators, tests of indirect effects were not
appropriate.

We thus failed to observe an effect of any form of anthropomorphism on intention or antic-
ipated guilt, pride or regret. However, Experiment 1 faced two limitations. First, given the
wider geographic distribution of our online sample, the logo, which read “toronto hydro”, may
have lacked the geographic relevance achieved by Ahn et al.’s Study 1. Second, since the poster
only appeared on a single screen of the survey, for a relatively short minimum viewing period
of 8 s, it is possible that participants did not view the poster for long enough for an effect on
intention or anticipated emotions to emerge. We therefore addressed these limitations in
Experiment 2.

Experiment 2
The aim of Experiment 2 was to attempt to replicate the anthropomorphism-compliance effect
obtained by Ahn et al. while addressing two limitations of Experiment 1: the geographic rele-
vance of the poster and the duration of exposure to the poster. We dropped the neutral- and
happy-anthropomorphism conditions to focus on replicating the anthropomorphism-compli-
ance effect with the original two conditions used by Ahn and colleagues.

Method
Participants (N = 150) recruited from Amazon’s Mechanical Turk completed the experiment
online for monetary compensation. The sample comprised 48 females and 102 males (Mage =
28.81, SDage = 8.16) who self-reported as White/Caucasian (n = 115), Asian (n = 14), African-
American (n = 6), Hispanic (n = 10), Native American (n = 1) or Other (n = 4). All participants
correctly responded to the attention-screening question (i.e., “When you get to this item, please
click the option that contains three words;” correct answer: not at all), and therefore no data
were excluded from analysis.

Table 2. Estimate and confidence intervals around effect size ds of the comparison between non-anthropomorphism and sad-anthropomorphism
in Experiments 1, 2, and 3.

Ahn et al. Experiment 1 Experiment 2 Experiment 3 Meta-analyzed Effect Size

Compliance Intention (1-item) - 0.16 [-0.16, 0.49] -0.21 [-0.53, 0.11] -0.07 [-0.35, 0.21] -0.04 [-0.22, 0.13]

Compliance Intention (3-item) - 0.20 [-0.12, 0.53] -0.15 [-0.47, 0.17] - -

Campaign Evaluation (5-item) 0.45 - - -0.10 [-0.38, 0.18] -

Anticipated Guilt 0.44 -0.06 [-0.38, 0.27] 0.13 [-0.19, 0.45] 0.14 [-0.14, 0.42] 0.08 [-0.10, 0.25]

Anticipated Regret - 0.02 [-0.31, 0.34] 0.18 [-0.14, 0.50] 0.06 [-0.22, 0.34] 0.08 [-0.09, 0.26]

Anticipated Pride - 0.02 [-0.30, 0.35] -0.26 [-0.58, 0.06] -0.04 [-0.32, 0.24] -0.09 [-0.27, 0.09]

Anthropomorphism Check - - - 0.92 [0.62, 1.21] -

Current Mood - - - -0.07 [-0.35, 0.21] -

Note. Effect sizes from Ahn et al. are drawn from Study 1 for campaign evaluation and Study 2 for anticipated guilt. Positive effects reflect comparisons in

which the sad-anthropomorphism mean was higher than the non-anthropomorphism mean. Experiment 1–3 confidence interval values, which appear in

brackets, represent 95% confidence intervals based on the noncentral t distribution [57], using guidelines outlined by Wuensch [58]. Note also that effect

sizes and confidence intervals for Experiment 1 were calculated from between-condition independent-sample t-tests in light of the requirement for

corresponding degrees of freedom requirements for noncentral t confidence interval estimation. Meta-analyzed effect sizes and respective 95%

confidence intervals are based on Experiments 1–3 (see Meta-Analytic Summary of Experiments).

doi:10.1371/journal.pone.0138886.t002
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All procedures and measures were the same as Experiment 1, with three exceptions. First,
participants were only assigned to view the non-anthropomorphized (n = 73) or sad-anthropo-
morphized (n = 77) versions of the posters, following Ahn et al.’s Study 1. Second, the logo on
the poster was changed from “toronto hydro electric systems” to “world hydro electric systems”
with the goal of making the poster relevant to the wider geographic base of the sample. Third,
after the initial 8 s minimum poster viewing, the posters also appeared at the top of the screens
while participants completed the measures of anticipated emotions and intentions. This change
was adopted to maximize exposure to the poster content. Confirming this, after excluding one
participant for whom the survey timer did not record their progress, participants spent on
average 73.96 s in total on the screens that presented the poster (SD = 31.26, range: 11.80–
201.34). As in Experiment 1, all scales demonstrated high reliability: αguilt = .93, αregret = .92,
αpride = .93, α3-item intention = .95.

The protocol for this experiment, including the procedure for providing informed consent,
was approved by the University of New South Wales Human Research Ethics Approval Panel
C (Approval #133–178). All participants provided informed consent for participation in the
protocol by entering their initials into a textbox, which was recorded by the survey software. As
per the Conditions of Use of Mechanical Turk, all registered users are required to be at least 18
years of age. As such, specific procedures for obtaining the consent of minors were not
required.

Results and discussion
Descriptive statistics for all measured constructs appear in Table 1 and effect size estimates and
confidence intervals appear in Table 2. A series of independent-samples t-tests were conducted
to compare levels of campaign compliance intention and anticipated emotion between the non-
anthropomorphism and sad-anthropomorphism conditions. As in Experiment 1, participants
who viewed the sad-anthropomorphized poster did not differ significantly from participants who
viewed the non-anthropomorphized poster on intentions to conserve energy, measured either as
a 3-item index or a single item, ts< 1.29, ps> .20. Further, participants in the two conditions
did not differ in levels of anticipated guilt, pride, or regret, ts< 1.60, ps> .11.

Despite addressing the geographical relevance and viewing time limitations of Experiment
1, Experiment 2 also failed to replicate the anthropomorphism-compliance effect. We acknowl-
edge that, in the attempt to address the issue of geographical relevance by representing a broad
geographic area, this change may have inadvertently lost its local appeal by not being specific
to a particular city. Experiments 1 and 2 also shared three key departures from the methodol-
ogy reported by Ahn et al. (Study 1): the use of an online rather than laboratory sample, the
omission of a manipulation and mood check, and the measurement of intention only instead
of a broader measure of “campaign evaluation” that also included intention. Experiment 3
addressed these limitations.

Experiment 3
Experiment 3 was conducted as a close replication attempt of Ahn et al.’s Study 1. The authors
of the original research generously shared their materials, which we adapted in only two ways:
we changed the city mentioned on the poster from Toronto to Brisbane (the city in which the
research was conducted) and maintained the addition of anticipated guilt, pride and regret
measures to enable the identification of potential process mechanisms. In order to align our
sample and study characteristics with Ahn et al. as much as possible, participants in Experi-
ment 3 were undergraduate students, who completed the experiment in a laboratory setting.
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Method
Participants and design. Participants (N = 196) were 134 female and 62 male (Mage =

21.32, SDage = 5.36) undergraduate students at the University of Queensland in Australia.
Given our orientation towards attempting to replicate Ahn et al., we conducted another
required sample size analysis, raising the power level to .90, as per current recommendations
for replication studies [59]. This analysis indicated a required sample size of 86 per condition.
We set this as a minimum per-condition sample size for Experiment 3.

Participants completed the study in exchange for partial course credit. Participants were
randomly allocated either to the non-anthropomorphism (n = 99) or the sad-anthropomor-
phism (n = 97) condition. This experiment did not include an attention check question and all
collected data were included in the analyses reported below.

The protocol for this experiment, including the procedure for providing informed consent,
was approved by the University of Queensland Behavioral and Social Sciences Ethical Review
Committee (Approval #2014000243). All participants provided written informed consent for
participation in the protocol by signing a consent form. In accordance with guidelines set in
the Australian National Health and Mental Research Council’s National Statement on Ethical
Conduct in Human Research, students enrolled in university courses are presumed to possess
the capacity to provide consent. As such, specific procedures for obtaining the consent of
minors were not required.

Procedure. Participants were told that they would be evaluating a new community cam-
paign poster, and viewed either the non-anthropomorphized or sad-anthropomorphized
poster. No time constraints were imposed during the poster viewing time. To maintain the
local relevance of the poster used in the original research (i.e., “toronto hydro electric systems”
with a sample from Toronto), we modified the poster so that the logo read “brisbane hydro
electric systems”. All other aspects of the posters were exactly the same as the original stimuli.
On the following pages of the paper questionnaire packet, participants rated their anticipated
emotions, evaluations of the campaign, a manipulation check on anthropomorphism, and cur-
rent mood, in this order. After completing these measures, and before being debriefed, partici-
pants indicated their age and gender.

Measures. Anticipated emotions were measured using the same items as in Experiments
1 and 2 (αguilt = .85, αregret = .90, αpride = .83). In Experiment 3, we utilized the 5-item index
used by Ahn et al. (Studies 1 and 2). This 5-item index included one item also used in Experi-
ments 1 and 2 (“If the campaign were implemented in your local area, how likely would you be
to participate in energy conservation?,” very unlikely–very likely). Participants also rated how
much they liked the campaign and evaluated how favorable, effective, and successful the cam-
paign would be. These five items were combined to form a 5-item campaign evaluation index
(α = .93). All items were rated on 9-point scales.

As a manipulation check on anthropomorphism, participants rated the extent to which they
saw the bulb in the poster as a person (1 = Not at all person-like, 9 = Very person-like) and the
extent to which the bulb seemed alive (1 = Not at all alive, 9 = Very alive), as measured by Ahn
et al. (author correspondence). These were combined into a 2-item index (α = .86). Participants
also rated their current mood on four 17-point scales anchored from -8 to 8 with emotion
terms used by Ahn and colleagues (bad/good, disappointed/satisfied, sad/happy, displeased/
pleased). These were combined to form a single index of current mood (α = .94).

Results and discussion
Effect size estimates and confidence intervals appear in Table 2. As evidence of the success of
the anthropomorphism manipulation, participants who viewed the sad-anthropomorphized
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poster rated the bulb as significantly more person-like and alive (M = 4.63, SD = 2.44) than
participants who viewed the non-anthropomorphized poster (M = 2.65, SD = 1.81), t(177) =
6.43, p < .001. Because Levene’s test indicated unequal variances, F(1,194) = 17.21, p < .001,
we adjusted the degrees of freedom from 194 to 177 for this test. This confirms that partici-
pants were in fact attending to the content. Replicating Ahn et al., participants’ current mood
did not differ according to condition (Mnon-anthro = 3.02, SDnon-anthro = 3.05,Msad-anthro =
2.82, SDsad-anthro = 2.99), t(194) = 0.46, p = .65.

Descriptive statistics for intention, campaign evaluation, and anticipated emotion appear in
Table 1. Consistent with Experiments 1 and 2, and thus failing to replicate Ahn et al.’s Studies
1 and 2, participants who viewed the sad-anthropomorphized poster did not differ from partic-
ipants who viewed the non-anthropomorphized poster on intention (single-item), their evalua-
tion of the campaign (5-item), or anticipated guilt, ts< 1.00, ps> .32. Nor did participants in
the two conditions vary on anticipated pride or anticipated regret, ts< 0.39, ps> .70.

Even with this close replication attempt, we failed to observe an effect of anthropomorphism
on intention or anticipated guilt. The only relevant methodological departures from Ahn and
colleague’s Study 1 were the inclusion of measures of anticipated emotion and the use of an
Australian rather than North American sample. We also note that the anticipated emotion
measures we deployed differ slightly to those used in Ahn et al.’s Study 2; we used 8-point
instead of 9-point scales and slightly different terms to measure guilt (guilt, shame, irresponsi-
ble, as compared to Ahn et al.’s guilt, shame, responsibility, accountability). However, these
minor departures should not have nullified what appeared to be a robust effect on intention.

Meta-Analytic Summary of Experiments
We conducted a meta-analysis of our three experiments to obtain more precise parameters for
the overall effect of viewing a non-anthropomorphized or sad-anthropomorphized poster on
campaign compliance intention. Meta-analytic approaches enable generalization beyond
minor differences in protocol and sample demographics between specific experiments included
in the meta-analysis.

A post-hoc power analysis using G�Power [56] revealed that, given the total meta-analytic
sample of 491 participants (nnon-anthro = 244, nsad-anthro = 247) and an alpha level of .05, we
obtained a power level above .99 to detect Ahn et al.’s Study 1 effect size of d = 0.45. Meta-ana-
lytic calculations were deployed using SPSS syntax developed by Wilson [60]. Effect size input
comprised Cohen’s d corresponding to the independent samples t-test comparing campaign
compliance intention (single-item) in the sad-anthropomorphism and non-anthropomor-
phism conditions from each of the three experiments (see Table 2, row 1). These effect size esti-
mates were then adjusted using a standard small sample size bias correction and weighted by
inverse variance, as advocated by Lipsey andWilson [61]. A Q-test for heterogeneity across
effect sizes revealed no significant violations of homogeneity, Q(2) = 2.57, p = .28. As such, we
utilized a fixed effects model [61], which yielded an effect size estimate that did not differ sig-
nificantly from zero (-0.04, 95% CI [-0.22, 0.13], p = .63).

For anticipated guilt, we obtained a power level above .99 to detect Ahn et al.’s Study 2 effect
size of d = 0.44. Given that we did not observe violations of homogeneity, Q(2) = 0.97, p = .62,
we deployed a fixed effects model that yielded an effect size estimate that did not differ signifi-
cantly from zero (0.08, 95% CI [-0.10, 0.25], p = .39).

Rounding out the meta-analysis, we observed effect size estimates for anticipated regret (0.08,
95% CI [-0.09, 0.26], p = .35) and anticipated pride (-0.09, 95% CI [-0.27, 0.09], p = .33) that did
not differ significantly from zero. In both cases, fixed-effects models were used, given that homo-
geneity assumptions were met (regret:Q(2) = 0.51, p = .77; pride:Q(2) = 1.62, p = .45).
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In sum, the meta-analysis revealed effect size estimates close to zero, with narrower 95% CIs
around these estimates than were attainable in each of the individual experiments (see
Table 2). Thus, we found no evidence that anthropomorphizing an environmental campaign
poster using sad-anthropomorphic cues changed levels of intention to comply with the cam-
paign, or anticipated emotion, across our three experiments.

General Discussion
The present research aimed to replicate and extend recent findings that anthropomorphizing a
social campaign increased compliance intentions [1,3], and that this relationship was mediated
by an increase in anticipated guilt [1]. Following our inability to establish these key effects in
Experiment 1 with the original sad-anthropomorphism or novel neutral- and happy-anthropo-
morphism conditions, we attempted to more closely replicate Ahn and colleagues’ Study 1 with
the original conditions only (Experiments 2 and 3) and using the original materials and a com-
parable sample and setting (Experiment 3). Across three experiments, however, we found no
significant differences in intention or anticipated guilt between participants who viewed a sad-
anthropomorphized poster or a non-anthropomorphized poster. A meta-analysis of the effects
observed in the three experiments revealed anthropomorphism-compliance effect size esti-
mates (and anticipated emotion effect size estimates) that did not differ significantly from zero.

Each of our experiments had minor departures from the original studies, which we
attempted to eliminate with each subsequent experiment. Indeed, Experiment 3 used the origi-
nal materials and a comparable sample, and was conducted in a laboratory setting. As our clos-
est replication attempt, Experiment 3 should therefore carry the greatest ‘informational weight’
in judging replicability; yet, despite these measures, we were unable to establish any significant
effects on intention or anticipated guilt. The only minor departures in Experiment 3 from Ahn
et al.’s Study 1 were changing the named city from Toronto to Brisbane on the poster to main-
tain its geographical relevance, the use of an Australian instead of a North American sample,
and the additional measurement of anticipated emotions. However, we would expect that these
small departures should not have nullified the anthropomorphism-compliance effect if it was
substantial, robust, and had practical relevance.

Our failure to observe differential effects of positive, negative, neutral and non-anthropo-
morphized campaign posters on campaign compliance intention does not mean that anthropo-
morphic cues hold no potential for increasing compliance. For example, recent evidence
suggests that the presence of eye-like stimuli can promote prosocial giving and environmen-
tally-friendly behavior in field settings, mirroring the effect of anthropomorphism on dona-
tions that Ahn et al. found in Study 3 [62–66]. However, our findings do suggest that the
effects of anthropomorphism on the effectiveness of social campaigns may be subject to a larger
array of factors than originally thought, and that perhaps were unmeasured or not manipulated
in Ahn and colleagues’ and our experiments.

In relation to the effects of anthropomorphism on campaign compliance, recent evidence
suggests that individual difference variables moderate the anthropomorphism-compliance
effect: a desire for effectance, or control over one’s life, and the need for social connection
[67,68]. Specifically, anthropomorphic appeals resulted in a stronger intention to engage in
conservation than non-anthropomorphic appeals only among individuals higher in effectance
or social connection needs. In fact, for individuals low in those needs, anthropomorphism
undermined intention.

Further, particular characteristics of anthropomorphized campaigns may vary in their suc-
cess at eliciting compliance. In the original work, Ahn et al. noted that the promotion- versus
prevention focus of the anthropomorphized message may be important. In a related vein,
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Rottman and colleagues note that harm-based appeals for environmental protection, such as
those deployed in Ahn et al.’s Study 1 and our stimuli, can backfire [69]. Also, it may very well
be the case that what is successful at eliciting compliance in environmental campaigns may
need adaptation before deployment in other contexts (e.g., vaccination, voting, and second-
hand smoking campaigns).

In short, anthropomorphism may be just one of many individual and message-framing
influences on campaign compliance. As such, further research that delineates the necessary
and sufficient cues and conditions for eliciting anthropomorphism-compliance effects will
improve our understanding of when, how, and for whom adding anthropomorphizing cues
will promote social cause compliance. More broadly, keeping in mind that the overall goal of
social campaigns is to change behavior, we also wish to highlight the need for such research to
not only measure intention, but to also assess behavioral compliance (see [70]), as Ahn et al.
did in their Study 3.

Conclusion
Across three experiments, we failed to observe the anthropomorphism-compliance effect: par-
ticipants who viewed a poster advocating environmental behavior that contained anthropo-
morphic cues did not report higher intentions to comply than participants who viewed the
same poster without anthropomorphic cues. We also failed to observe the previously docu-
mented effect of anthropomorphism on anticipated guilt, and found no effects on anticipated
pride or anticipated regret. Paired with extant work on social cause anthropomorphism
[1,3,67,68], we hope that these findings will inspire future research exploring the necessary and
sufficient conditions under which anthropomorphic cues boost compliance with social causes.
Such work will establish the boundary conditions of the anthropomorphism-compliance effect,
which will be essential for the effective translation of research into practice.
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