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Abstract: Little is known on how to encourage effortful (rather than effortless) conservation behaviors,
and prior research investigated only single (rather than multiple) message appeals in terms of their
persuasive power in promoting pro-environmental intentions. The current study uses a framework
from evolutionary psychology to propose and test a blend of message appeals that is most likely to
drive green behaviors perceived as effortful. An experiment with a 2 (yes versus no anthropomorphic
cue) × 2 (negative versus positive message frame) between-subjects design was run, and effort was
included as a measured factor. The findings reveal that negatively framed messages are most effective
in prompting effortful (but not effortless) pro-environmental intentions only when they are coupled
with anthropomorphic cues (no differences between loss and gain messages were found when no
anthropomorphism was used). These effects were replicated across two types of behaviors: water
conservation and waste reduction.

Keywords: message framing; loss/gain frame; anthropomorphism; conservation behavior; effort;
low-cost hypothesis

1. Introduction

In 2016 each EU inhabitant generated 5 tons of waste, but only 37% was recycled [1]. In 2017
Portugal and Poland generated around 150–170 kg of packaging waste per person and recycled just 50%
of it, while Hungary and Iceland’s recycling rates were well below 50% [2]. At the same time nearly 268
million tons of municipal solid waste were produced in the US (approximately 2 kg per person per day),
but only 94 million tons (35%) were recycled or composed. Yet, annual plastic generation in the US has
grown by four million tons from 2010 to 2017 [3]. Excessive water waste is another problematic issue.
More than 40,000 million m3 of wastewater is treated in the EU every year, but only 964 million m3 of
it is actually reused. In Australia, Japan, or the US wastewater reuse rates were lower than 10% in the
early 2000s [4]. This (and other factors) has led to increasing water scarcity and water-related disasters.
For example, numerous episodes of severe droughts can be encountered in many regions worldwide
(particularly in China and the US [5]); 20% of people living in the Mediterranean region suffer constant
water shortages—but this rises to 50% in the summer [6]. Water stress affects most continents, and the
United Nations Educational, Scientific, and Cultural Organization (UNESCO) even predicts that the
global water deficit might rise to 40% by 2030 [5]. Given all these figures, there is still much to do in
the area of recycling and conservation habits.
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The moderate level of pro-environmental behavior is usually explained by its costliness. Behavioral
costs are associated with perceived control (i.e., a perception of how easy or difficult it is to execute
certain behavior [7]), and they are defined as the subjective effort required to perform a task [8] or as
the degree of difficulty [9], inconvenience [10], or the seriousness of personal consequences stemming
from a particular behavior [11,12]. According to the “low-cost hypothesis” [10] people are more likely
to do something, if it is not costly for them in terms of money, time or any other psychological, social,
and cultural factors that may imply effort. For example, cycling is more environment-friendly than
driving, but it requires significantly higher input, such as physical strength, time, and persistence to
capricious weather conditions. Cycling, therefore, generates high behavioral costs, which may explain
why people are less willing to resign from cars, regardless of their environmental concern or normative
considerations [13,14] (the similar pattern of results was found with regard to energy saving [15,16]
and recycling [9,17]).

While much scholarly attention has been dedicated to the phenomena of costs and effort
(e.g., [9,13,14,17]), little is still known on how to promote pro-environmental, albeit effortful, behaviors.
Given the challenges related to global warming, air pollution, water shortage, or waste management,
people at some point will have to face adopting inconvenient and difficult behaviors, such as the
considerable reduction of water usage or more rigid strategies in waste management and energy
consumption. It is, therefore, necessary to investigate conservation practices that are perceived as more
cost-full (rather than cost-less), and to search for the factors behind them.

In the quest to prompt effortful pro-environmental behaviors, governments and businesses may
adopt various policies that reduce financial and/or non-financial costs of, for example, recycling or
water reuse (by providing proper infrastructure or incentives). Such policies, however, need to be
accompanied with proper information campaigns that promote behavioral change on an individual
level, as otherwise people will have little or no internal motivation to conserve natural resources.
Dissemination of persuasive advertisements that educate and drive green responses often, therefore,
becomes an important factor in supporting pro-environmental transformation. Nevertheless, given
the variety of visual and verbal cues that one can exploit in such communication, it is hard to tell
how it should be structured in order to bring the most effective results. The current investigation was
thus designed to uncover what types of promotional messages can encourage environment-friendly
behaviors that are regarded as time-consuming, effortful, or uncomfortable.

In our study we draw on evolutionary psychology and argue that effortful behaviors can be
triggered by activating adaptive biases, namely: anthropomorphism and an innate tendency to respond
to negatively framed signals, as they indicate potential threats to survival [18,19]. The idea behind our
research was thus to examine how message framing (negative versus positive) and anthropomorphic
appeals work together in prompting conservation practices that are perceived as effortful, rather
than effortless. To the best of our knowledge, such a combination of promotional cues was never
tested, as prior empirical endeavors mostly concentrated either exclusively on framing (e.g., [20]) or on
anthropomorphism (e.g., [21,22]). Additionally, past studies were focused mainly on health rather
than ecology (e.g., [23–26]). Our findings, therefore, provide important insights for scholars and green
practitioners by showing the benefits of embedding human-like traits in pro-environmental messages,
and by demonstrating how conditional the phenomenon of framing is.

1.1. Message Framing

Message framing is a common persuasive tactic in advertising, and it is frequently used to
promote desirable health responses, such as exercising, vaccinations, dieting, or smoking cessation
(see e.g., meta-analyses: [23–26]). Any promotional message can be framed either positively (as a
gain) or negatively (as a loss). Specifically, positively framed messages present potential gains from
incorporating particular behavior (e.g., “if you consume less sweets, you will have healthier teeth”),
while negatively framed messages inform about potential losses from adopting harmful behaviors
(e.g., “frequent consumption of sweets leads to cavities”).
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Prior findings on message frames are somehow inconclusive. Many studies on smoking cessation,
skin cancer, or alcohol consumption show that negatively framed ads work better than positively
framed ones [27,28], but some research (including a meta-analysis by Gallagher and Updegraff [23])
demonstrates opposite results (e.g., [29–31]). There is also little consistency in scholarly findings
with regard to dieting, obesity, or exercising. For instance, gain-framed messages were shown to
be more persuasive than loss-framed messages in prompting positive intentions to exercise [32,33],
particularly when combined with a credible source [34] or when emphasizing favorable consequences
for individual self-esteem [35]. Nevertheless, some researchers did not arrive at the same results (e.g.,
no significant effects of framing were found on exercise intentions [36], attitudes towards exercise [37],
or on actual physical activity [38]).

Little empirical evidence is there on message frames in promoting green behaviors. Out of a
few available studies in this field, one concludes that loss-framed messages are more persuasive than
gain-framed ones, with regard to green product consumption [20], but the other did not find support for
this effect [39]. Obermiller [40] suggests that the effectiveness of either frame depends on the subject of
the message (e.g., negative appeals worked better in encouraging solid waste reduction, while positive
ones produced stronger recycling intents). Other scholars, however, observed that positive framing
was likely to produce higher intentions to recycle [41] or to buy eco-friendly products [42], only when
a more abstract (rather than concrete) mind-set was activated.

The overwhelming inconsistency in prior empirical results suggests that framing is a conditional
phenomenon, and it hardly ever works in isolation. One may, therefore, conclude that most effects of
frames are moderated by some other factors, and evidently gain versus loss appeals are likely to depend
on other message components. In the following we forward a very specific type of message cue that
most probably interacts with frames. Specifically, we argue that (particularly negative) framing should
be regarded from an evolutionary perspective and as such it activates adaptive biases. If loss frames
are combined with an additional cue that produces another adaptive bias (such as anthropomorphism),
they should be more successful in driving behavioral change.

1.2. Anthropomorphic Cues and Anthropomorphism

Anthropomorphic cues form a type of appeal that is commonly exploited in advertising to
persuade and encourage target behaviors. These are visual and/or verbal rhetorical figures that depict
a non-living object as if it was human (e.g., products having human body and talking to one another,
laughing or making jokes). Anthropomorphic cues are used to induce anthropomorphism—a cognitive
process of perceiving inanimate items, abstract ideas or animals as humans. Anthropomorphism is
a mode of thinking or an act of inference based on generalizing one’s knowledge about humans to
nonhuman objects, and it is determined by effectance and sociality motivations [43,44]. In other words,
anthropomorphism much depends on one’s desire to operate effectively as a social agent: to control,
explain, and interpret one’s environment (effectance motivation), or to connect and affiliate with other
people (sociality motivation). As a consequence, humanizing an object increases its predictability and
makes it more understandable [44]. For instance, people who feel lonely [45] or lack social bonds [46]
are more likely to anthropomorphize non-human agents in order to compensate for their exclusion.
People are also observed to be less willing to replace a product when they are prompted to think of
it in anthropomorphic terms [47]. In the sustainability literature, anthropomorphic thinking about
nature was found to produce connectedness [22], drive higher guilt for environmental degradation,
and result in greater engagement in conservation behaviors [21].

1.3. Message Framing, Anthropomorphism, and Adaptive Biases

From an evolutionary perspective, living organisms develop cognitive and behavioral mechanisms
that help them maintain reproductive fitness and survival. Humans, for example, are attuned to
perceptible cues that indicate potential threats, such as venomous animals, approaching sounds,
poisonous food, or disease symptoms [18,19,48,49]. In other words, people evolved precautionary
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systems (i.e., self-protection and disease avoidance systems) to reduce threats by efficiently responding
to potentially hazardous signals, for example to angry facial expressions, darkness, loud noises,
coughing, or sneezing of other persons [50]. Importantly, these systems need to be flexible enough
to recognize and capture all possible risks and dangers, as the costs associated with disregarding a
single threat are usually greater than the costs of responding to it [18,51–53]. For example, people have
problems in ignoring a label that informs them about the toxicity of food (sodium cyanide), even if they
know that the container is filled with a non-toxic product, such as sugar [54,55]. In other words, we tend
to opt for a potentially less harmful choice, regardless of rational arguments about it. Self-protection
and disease avoidance systems are therefore erred toward preemptive reactions and often produce
various cognitive and behavioral biases. For instance, humans tend to misperceive objectively harmless
or non-contagious features, such as deformed faces, obesity, or physical disabilities, as harmful and
infectious [56–58].

From an evolutionary standpoint, loss-framed messages (unlike gain-framed ones) deliver
potentially harmful signals that threaten survival. Consumers, therefore, should be more likely to react
to a negative (rather than positive) advertisement, because of their adaptive predisposition to detect all
potential risks and dangers in the environment. However, individual responses to a negative frame
should be stronger if a message activates some additional adaptive biases, such as anthropomorphism.

The ability to anthropomorphize nonliving objects is commonly viewed as another adaptive bias
that has evolved to effectively cope with environmental pressures [18,19,52]. Anthropomorphism helps
familiarize what is unknown or uncertain, and it makes things approachable, attainable, and easier
to understand. An innate tendency to perceive objects as alive is also present in our everyday lives
across cultures, gender, nationalities, and age groups [59–61]. For example, it is less common for us to
misidentify a real snake for a stick, while it is more likely to (mistakenly) think that a stick is a snake
(a less harmful option rather than ignoring a venomous animal [62]).

In sum, negative frames and anthropomorphic cues should activate two adaptive biases:
self-protection and anthropomorphism. As a consequence, a message that prompts two adaptive
biases should work better in encouraging target behaviors than a message that produces one adaptive
bias. Based on prior research findings, which demonstrated the high conditionality of framing [27–42]
and the positive impact of anthropomorphism [21,22,47], we expect no main effect of frames and a
significant main effect of anthropomorphic cues. These effects, however, should be qualified by the
significant two-way interaction, as predicted in the following hypothesis:

Hypothesis 1 (H1). Anthropomorphic cues will interact with message frames such that negatively (versus
positively) framed messages will lead to higher conservation behaviors when they are coupled with anthropomorphic
(versus non-anthropomorphic) cues.

The effect of anthropomorphic cues and negative frames should be particularly evident when
the behavioral costs of acting upon a message are high. When we perceive a given behavior as easy
and effortless, no extra encouragement is really needed to prompt us to execute it. Costly behaviors,
however, carry substantial risks and consequences. They therefore require stronger incentives, and
messages with two sets of cues appealing to innate predispositions (such as anthropomorphism
and self-protection) should be more likely to produce target behaviors. Given these arguments,
we hypothesize as follows:

Hypothesis 2 (H2). Anthropomorphic cues will interact with message frames (as predicted in hypothesis H1),
particularly when target behaviors are perceived as effortful rather than effortless.

2. Materials and Methods

2.1. Research Design and Stimuli

We tested our hypotheses in an experiment with a 2 (yes versus no anthropomorphic cue) × 2
(negative versus positive message frame) between-subjects factorial design. Anthropomorphic cues
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and message frames were manipulated, while perceived effort of executing a given behavior was an
additional—albeit measured—factor. To increase the generalizability of our findings, we examined
two types of conservation behaviors (i.e., saving water and plastic usage reduction). We therefore
developed two distinctive sets of advertisements that served as experimental stimuli: one promoted
the idea of taking shorter showers, and the other encouraged resignation from plastic straws, bottles,
and cutlery (see Appendix A).

As a next step, each advertisement was modified in a way to contain relevant frames, and this
procedure was adopted from prior experiments on framing (e.g., [28–30]). Specifically, in loss-framed
advertisements we informed about negative consequences (e.g., “Take shorter showers and save
water or our planet will die!”; “If you use more plastic packaging, it will kill our planet Earth”),
while gain-framed messages were visually the same but they indicated positive outcomes from adopting
conservation behaviors (e.g., “Take shorter showers and save water. It will help our planet”; “If you
use less plastic packaging, you will help rescue our planet Earth”). In sum, the loss-framed copy
contained negative words and phrases (such as death), and the gain-framed copy included positive
terms (such as help, rescue, and saving).

Next, we needed to edit our stimuli and properly manipulate anthropomorphism. In this procedure
we drew on prior experiments that mostly used human-face features to induce anthropomorphic
thinking (e.g., [63–66]). Accordingly, facial morphology (i.e., smiling or frowning eyes and mouths)
works as a sufficient cue to make one attribute humanlike qualities to inanimate objects (in evolutionary
terms, faces and face-like images constitute one of the strongest visual stimuli that captures attention
and conveys significant information about the “humanness” of an object [67]). We therefore portrayed
the planet (see Figure A1) and water (see Figure A2) as having human facial expressions (i.e., a smile and
a frown) in anthropomorphic conditions, and no eyes or mouth in non-anthropomorphic conditions.
No other (or more sophisticated) cues were needed to activate anthropomorphism (see e.g., experiments
run by Kim and McGill [64] who demonstrated that the proper arrangement of rectangular bars might
be enough to make people anthropomorphize a gaming machine).

Importantly, to maintain the appropriate external validity of our study, we designed the stimuli in
a way to make it look like professional green advertisements. Nevertheless, to safeguard satisfactory
internal validity and reduce potential confounds, we also needed to keep the ads as simple (and
even crude) as possible. Balancing between proper internal and external validity always creates a
dilemma for any researcher, thus we developed two distinctive sets of stimuli (see Appendix A). In case
of messages about plastic reduction, we used blue and green colors (associated with freshness and
ecology), and we added a plain image of the planet Earth. Similarly to real-market ads, we variated
the size of fonts across the captions to emphasize keywords (i.e., “more/less plastic” and “kill/rescue”).
However, in the second set of stimuli (i.e., about water conservation) we used black-and-white colors,
different fonts and no environmentally-oriented pictures. We also diversified styles of speech in our
ads, and we applied first conditional (“If you use . . . ”—see Figure A1) versus imperative sentences
(“Take . . . ”—see Figure A2). All these solutions allowed us to rule out potentially confounding effects
which might have stemmed from creative design and language.

2.2. Procedure and Measures

Over 400 US-based English-speaking subjects were recruited via Amazon’s mTurk to take part in
our experiment online. They were randomly assigned to one out of eight groups. First, they were
asked to watch the stimuli (exposure time was equalized across all conditions to a forced minimum
of 15 s). Second, they were required to answer to a battery of items measuring our dependent
variables, manipulation, and quality check questions. Specifically, personal conservation behaviors
were measured with a 6-item subscale adapted from Millfont and Duckitt [68]. In the adaptation
process, we followed the same steps as Tam, Lee, and Chao [22], and we modified the items in a way to
reflect individual intentions rather than past behaviors (e.g. “Whenever possible, I will take a shorter
shower in order to conserve water”). We also dropped four items from the original 10-item inventory
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because they were too remotely related to the subject of our study (i.e., water conservation and waste
reduction). Despite these modifications, however, the scale achieved satisfactory reliability results
(α = 0.89).

To measure anthropomorphism we borrowed an item from Aggarwal and McGill [69]: “To what
extent do you perceive the Earth/water in this ad as a person?” anchored by “not at all” and “very
much”. Message framing was checked with a question taken from van’t Riet et al. [70]: “How do you
perceive the tone of the message?” with endpoints “The tone of the message is negative” and “The tone
of the message is positive”. The perceived effort of executing conservation behaviors was captured
with two items: “How hard would it be for you to use less plastic packaging/take shorter showers”;
“How much effort would it cost you to use less plastic packaging/take shorter showers” (r = 0.56,
p < 0.01). They were anchored by, respectively, “very hard” versus “very easy” and “high effort” versus
“low effort”, so the lower value of an averaged score indicated high effort, while a higher value was
equivalent for the lower perceived effort. Additionally, various quality checks were included across
the questionnaire to track carless mTurk respondents, and to test their attentiveness and reliability (as
advised by Kees, Berry, Burton, and Sheehan [71], and Meade and Craig [72]). We used 7-point scales
to measure all constructs.

Eventually, 388 people (age range was between 23 and 75 with a mean age equal to 39.88 years
old; 49% females) finished the study and passed all the quality checks. The final sample comprised
297 subjects with either a Bachelor, Master’s or Doctorate degree, while 91 individuals declared to
have completed only high or secondary school. 70% of respondents reported to have had their annual
income below USD 70,000.

3. Results

3.1. Manipulation Checks

First we needed to check whether our independent variables were properly manipulated.
We therefore ran a 2 (yes versus no anthropomorphic cue) × 2 (negative versus positive message frame)
analysis of variance (ANOVA) for each type of conservation behavior separately. We found the main
effects of anthropomorphic cues on anthropomorphism (plastic reduction: Manthropomorphic cue = 4.76
versus Mno anthropomorphic cue = 3.96, F(1,186) = 7.68, p < 0.01; saving water: Manthropomorphic cue = 4.41
versus Mno anthropomorphic cue = 3.50; F(1,192) = 8.31, p < 0.01; no other effects were significant: Fs < 2.59,
ps > 0.10). We also observed the main effects of frames on the perceived tone of the message (plastic
reduction: Mnegative frame = 4.11 versus Mpositive frame = 5.61, F(1,186) = 31.64, p < 0.01; saving water:
Mnegative frame = 3.84 versus Mpositive frame = 5.81, F(1,193) = 47.05, p < 0.01; no other effects were
significant: Fs < 3.41, ps > 0.06). Such results indicate successful manipulation. Importantly, when we
conducted our analysis for two types of conservation behaviors together, no significant differences
were observed between them (particularly, no interaction effects: Fs < 3.48, ps > 0.06). We could have
thus generalized the results across various domains of pro-environmental activities, and our further
analysis, therefore, pertains to both types of behaviors combined.

3.2. Hypotheses Testing

Hypothesis H1 predicted that negative message frames with anthropomorphic cues would
work better in inducing conservation behaviors than any other combination of appeals. A 2
(yes versus no anthropomorphic cue) × 2 (negative versus positive message frame) ANOVA was
therefore run, and it revealed a significant two-way interaction between anthropomorphic cues and
message frames (F(1,384) = 4.93, p = 0.02). Specifically, when the advertisement was negatively
framed, anthropomorphic cues led to higher conservation intentions than no anthropomorphic cues
(Manthropomorphic cue = 5.90 versus Mno anthropomorphic cue = 5.57; F(1,384) = 4.12, p = 0.04), while in case
of anthropomorphic cues, negative frames produced higher intentions to conserve water or reduce
plastic usage than positive frames (Mnegative frame = 5.90 versus Mpositive frame = 5.53; F(1,384) = 5.08,
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p = 0.02). Interestingly, no main effects of anthropomorphic cues and frames were observed (Fs < 1.01,
ps > 0.31). Such results provide support for hypothesis H1.

In H2 we hypothesized that the effects of anthropomorphic cues and message frames would
be particularly evident when a given conservation behavior was effortful rather than effortless.
As perceived effort was a continuous variable, we used a PROCESS macro (model 3) [73] to test
our hypothesis. Anthropomorphic cues (yes versus no) were included as an independent variable,
while message frames (negative versus positive) and perceived effort served as moderators. Intentions
to conserve water and reduce plastic were inserted as a dependent variable in our model.

A moderation analysis showed a significant positive effect of anthropomorphic cues (B = 3.55,
SE = 1.31, t = 2.70, p < 0.01) and perceived effort (B = 0.55, SE = 0.15, t = 3.47, p < 0.01) and no main
effect of frames (B = 0.60, SE = 0.53, t = 1.13, p = 0.25). Again, there was observed a significant
interaction effect between anthropomorphic cues and framing (B = −1.98, SE = 0.81, t = −2.42, p = 0.01).
In line with H2 we also found a significant three-way interaction between anthropomorphic cues,
frames, and the perceived effort of a given conservation behavior (B = 0.30, SE = 0.15, t = 1.98, p = 0.04).

Next, we ran a Johnson and Neyman’s test [74] to inspect the nature of the relationships
between variables. When a message was framed as a loss, there was found a significant interaction
between anthropomorphic cues and perceived effort (B = −0.24, SE = 0.10, t = −2.36, p = 0.01).
Specifically, the higher the effort associated with a given conservation behavior, the stronger the effect
of anthropomorphic cues (the Johnson–Neyman significance region was identified as below point 5.38
on a 7-point scale, where 7 indicated low effort and 1 signified high effort; see Figure 1). Nevertheless,
when a message was framed as a gain, there was no interaction between anthropomorphic cues and
perceived effort (B = 0.06, SE = 0.11, t = 0.53, p = 0.59; see Figure 2), and there was only found a
significant effect of perceived effort i.e., the lower the effort, the higher probability for one to engage in
a particular behavior (B = 0.36, SE = 0.07, t = 4.67, p < 0.01). Hypothesis H2 is, therefore, supported.
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Figure 1. Interaction effect between anthropomorphic cues and perceived effort when a message is
framed as a loss. Note: Perceived effort was measured on a 7-point scale, where 7 = low effort, while 1
= high effort. For individuals who scored below point 5.38 on this scale (i.e., they perceived saving
water and waste reduction as moderately to highly effortful), intentions to conservation behaviors were
higher when anthropomorphic cues were used and a message was framed as a loss. For individuals
who scored above point 5.38 on this scale (i.e. they perceived saving water and waste reduction as
rather effortless) intentions to conservation behaviors were not influenced by anthropomorphic cues
and negative frames.
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Figure 2. The interaction effect between anthropomorphic cues and perceived effort when a message
is framed as a gain. Note: Perceived effort was measured on a 7-point scale, where 7 = low effort,
while 1 = high effort. No effect of anthropomorphic cues was found across the whole spectrum of
perceived effort when a message was framed as a gain.

4. Discussion

The objective of the current study was to examine how message frames and anthropomorphic
appeals interact together in prompting pro-environmental intentions to adopt—particularly
effortful—behaviors. Thus, we ran an experiment with a 2 (yes versus no anthropomorphic cue)
× 2 (negative versus positive message frame) between-subjects design, and we included effort as a
measured factor. We found that negatively framed messages were more effective in driving green
intentions when they were coupled with anthropomorphic cues. These effects pertained to conservation
activities that were regarded by respondents as more difficult rather than easy. Our investigation,
therefore, offers several important contributions to both sustainability literature and practice.

Firstly, prior research on sustainable behaviors focused mostly on examining the role of
effort in promoting green intentions (and some even questioned the explanatory power of the
low-cost hypothesis—see e.g. a discussion forwarded by Keuschnigg and Kratz [17]). Nevertheless,
these investigations did not solve the puzzle on how to encourage costly responses, and the general
pattern of findings even suggested that the chances to make people perform difficult pro-environmental
actions are rather low. The current study is the first step to explore this issue more. It uses evolutionary
psychology to forward a combination of message appeals that would be more persuasive in driving
effortful, rather than effortless, behaviors. We find that behavior intentions were more likely to be
prompted when two adaptive biases were activated instead of one (we observed no differences between
loss and gain messages when no anthropomorphism was used). These results were replicated across
two domains of sustainable behaviors (i.e., water conservation and waste reduction – two issues that
were identified by Obermiller [40] as contrasting in terms of importance and severity of the need
for action).

Secondly, the framing literature pertains mostly to health (rather than conservationism) behavior
and it produces many mixed findings, thus indicating how conditional the phenomenon of frames
is. Nevertheless, prior research mostly focused on one type of message appeals and did not search
for other potential advertising cues that would moderate the effects of framing. The current study
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is the first one to test loss and gain appeals combined with anthropomorphic cues in the context of
sustainable responses. It therefore extends our knowledge on what strengthens the effects of frames,
particularly in the field of green advertising.

The third contribution lies in offering practical insights on how to create an advertisement that
would successfully promote effortful behaviors. Prior empirical findings on this subject were scarce
and not entirely conclusive. For example, some scholars observed that information-based messages
were ineffective in driving behavioral change in energy use [75], while others concluded otherwise [76].
The current study forwards specific and viable solutions in this field, and it shows how advertisements
should be designed to make people respond in a desirable way.

Further Research

There is room for further investigations, and future empirical endeavors might focus on exploring
the various aspects of message framing, anthropomorphism, and interaction thereof. For example,
the current study used rather extreme phrasing in manipulating loss versus gain appeals, and one may
wonder whether a more balanced choice of words (e.g., indicating hurt instead of death) would bring
the same results. Anthropomorphism was manipulated with images of a smile and frown, and scholars
might further experiment with a more neutral facial morphology (although this would more likely
activate animism i.e., a cognitive process of perceiving objects as alive but not necessarily human [77]).
It would be also interesting to examine additional adaptive biases (such as biases in self-judgment or
interpersonal perception [19]) and inspect whether and how they interact with framing. Eventually,
even though evolutionary psychology is useful in explaining cognitive mechanisms regardless of
culture or nationality, future studies might further replicate our findings on subjects with a more
diversified cultural background.

5. Conclusions

The current study was the first empirical attempt to examine interaction effects between
anthropomorphism and message framing on conservationism. It used an experimental design and
uncovered that negatively framed messages encouraged higher behavioral change when they contained
anthropomorphic cues. These effects were replicated across two types of pro-environmental behaviors
(namely: water saving and waste reduction), which enhances the generalizability of our findings.
Evolutionary psychology helped us to explain these results: both loss and anthropomorphic appeals
activate adaptive biases, and two adaptive biases lead to stronger effects than one. Our investigation
thus provides practical information on how to promote effortful conservation habits.

Author Contributions: M.K.-K., Ł.S. and L.I. developed conceptualization of this project. M.K.-K. was responsible
for research design and she ran the experiments. M.K.-K. and L.I. analyzed the data. M.K.-K. and Ł.S. conceived
and designed the paper, and they wrote and revised the paper. L.I. wrote and revised the paper. All of the authors
contributed to read and approved the final manuscript. All authors have read and agreed to the published version
of the manuscript.

Funding: This research received no external funding.

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



Sustainability 2020, 12, 5524 10 of 14

Appendix A
Sustainability 2020, 12, x FOR PEER REVIEW  10 of 14 

 Negative frame Positive frame 

N
o 

an
th

ro
po

m
or

ph
is

m
 

 

 

 

Y
es

 a
nt

hr
op

om
or

ph
is

m
 

Figure A1.  Funding: Waste  reduction.  (The  picture  used  in  these  ads was  retrieved  from  here: 

https://unsplash.com/photos/hzp_aT02R48;  These  are  sample  stimuli;  Original  experimental 

manipulation is available upon request from mkarpinska@uni.lodz.pl.) 

 Negative frame Positive frame 

N
o 

an
th

ro
po

m
or

ph
is

m
 

  

Y
es

 a
nt

hr
op

om
or

ph
is

m
 

  

Figure A1. Funding: Waste reduction. (The picture used in these ads was retrieved from here: https:
//unsplash.com/photos/hzp_aT02R48; These are sample stimuli; Original experimental manipulation is
available upon request from mkarpinska@uni.lodz.pl.).

Sustainability 2020, 12, x FOR PEER REVIEW  10 of 14 
 Negative frame Positive frame 

N
o 

an
th

ro
po

m
or

ph
is

m
 

 

 

 

Y
es

 a
nt

hr
op

om
or

ph
is

m
 

Figure A1.  Funding: Waste  reduction.  (The  picture  used  in  these  ads was  retrieved  from  here: 

https://unsplash.com/photos/hzp_aT02R48;  These  are  sample  stimuli;  Original  experimental 

manipulation is available upon request from mkarpinska@uni.lodz.pl.) 

 Negative frame Positive frame 

N
o 

an
th

ro
po

m
or

ph
is

m
 

  

Y
es

 a
nt

hr
op

om
or

ph
is

m
 

  

Figure A2. Water conservation.

https://unsplash.com/photos/hzp_aT02R48
https://unsplash.com/photos/hzp_aT02R48


Sustainability 2020, 12, 5524 11 of 14

References

1. Eurostat. Waste Statistics. 2019. Available online: https://ec.europa.eu/eurostat/statistics-explained/index.
php/Waste_statistics (accessed on 22 February 2020).

2. Eurostat. Packaging Waste Statistics. 2020. Available online: https://ec.europa.eu/eurostat/statistics-
explained/index.php?title=Packaging_waste_statistics (accessed on 10 March 2020).

3. United States Environmental Protection Agency. National Overview: Facts and Figures on Materials, Wastes
and Recycling. 2017. Available online: https://www.epa.gov/facts-and-figures-about-materials-waste-and-
recycling/national-overview-facts-and-figures-materials (accessed on 25 June 2020).

4. Eslamian, S. Urban Water Reuse Handbook; Taylor & Francis: Boca Raton, FL, USA, 2016.
5. UNESCO—United Nations Educational, Scientific and Cultural Organization. The United Nations World

Water Development Report 2020. 2020. Available online: https://unesdoc.unesco.org/ark:/48223/pf0000372876.
locale=e (accessed on 24 June 2020).

6. European Commission. Water Is too Precious to Waste; European Union: Brussels, Belgium, 2018.
7. Bagozzi, R.P.; Yi, Y.; Baumgartner, J. The level of effort required for behaviour as a moderator of the

attitude-behaviour relation. Eur. J. Soc. Psychol. 1990, 20, 45–59. [CrossRef]
8. Steg, L.; Vlek, C. Encouraging pro-environmental behaviour: An integrative review and research agenda.

J. Environ. Psychol. 2009, 29, 309–317. [CrossRef]
9. Schultz, P.W.; Oskamp, S. Effort as a Moderator of the Attitude-Behavior Relationship: General Environmental

Concern and Recycling. Soc. Psychol. Q. 1996, 59, 375. [CrossRef]
10. Diekmann, A.; Preisendoerfer, P. Attitudes in Low-Cost and High-Cost Situations Green and Greenback:

The Behavioral Effects of Environmental. Ration. Soc. 2003, 15, 441–472. [CrossRef]
11. Kirchgeassner, G. Towards a theory of low-cost decisions. Eur. J. Political Econ. 1992, 8, 305–320. [CrossRef]
12. Kirchgeassner, G.; Pommerehne, W. Low-Cost Decisions as a Challenge to Public Choice. Public Choice 1993,

77, 107–115. [CrossRef]
13. Bamberg, S.; Schmidt, P. Incentives, Morality, or Habit? Predicting Students’ Car Use for University Routes

With the Models of Ajzen, Schwartz, and Triandis. Environ. Behav. 2003, 35, 264–285. [CrossRef]
14. Steg, L.; Bolderdijk, J.W.; Keizer, K.; Perlaviciute, G. An Integrated Framework for Encouraging

Pro-environmental Behaviour: The role of values, situational factors and goals. J. Environ. Psychol.
2014, 38, 104–115. [CrossRef]

15. Abrahamse, W.; Steg, L. How do socio-demographic and psychological factors relate to households’ direct
and indirect energy use and savings? J. Econ. Psychol. 2009, 30, 711–720. [CrossRef]

16. Abrahamse, W.; Steg, L. Factors Related to Household Energy Use and Intention to Reduce It: The Role of
Psychological and Socio-Demographic Variables. Hum. Ecol. Rev. 2011, 18, 30–40.

17. Keuschnigg, M.; Kratz, F. Thou Shalt Recycle: How Social Norms of Environmental Protection Narrow the
Scope of the Low-Cost Hypothesis. Environ. Behav. 2017, 50, 1059–1091. [CrossRef]

18. Haselton, M.G.; Nettle, D. The Paranoid Optimist: An Integrative Evolutionary Model of Cognitive Biases.
Pers. Soc. Psychol. Rev. 2006, 10, 47–66. [CrossRef] [PubMed]

19. Haselton, M.; Nettle, D.; Andrews, P. The Evolution of Cognitive Bias. In The Handbook of Evolutionary
Psychology; John Wiley & Sons Inc.: Hoboken, NJ, USA, 2005; pp. 724–746.

20. Amatulli, C.; De Angelis, M.; Peluso, A.M.; Soscia, I.; Guido, G. The Effect of Negative Message Framing on
Green Consumption: An Investigation of the Role of Shame. J. Bus. Ethics 2017, 157, 1111–1132. [CrossRef]

21. Tam, K.-P. Anthropomorphism of Nature, Environmental Guilt, and Pro-Environmental Behavior.
Sustainability 2019, 11, 5430. [CrossRef]

22. Tam, K.-P.; Lee, S.-L.; Chao, M.M. Saving Mr. Nature: Anthropomorphism enhances connectedness to and
protectiveness toward nature. J. Exp. Soc. Psychol. 2013, 49, 514–521. [CrossRef]

23. Gallagher, K.M.; Updegraff, J.A. Health Message Framing Effects on Attitudes, Intentions, and Behavior:
A Meta-analytic Review. Ann. Behav. Med. 2012, 43, 101–116. [CrossRef]

24. O’Keefe, D.J.; Wu, D. Gain-Framed Messages Do Not Motivate Sun Protection: A Meta-Analytic Review
of Randomized Trials Comparing Gain-Framed and Loss-Framed Appeals for Promoting Skin Cancer
Prevention. Int. J. Environ. Res. Public Health 2012, 9, 2121–2133. [CrossRef]

25. O’Keefe, D.J.; Jensen, J.D. The Relative Persuasiveness of Gain-Framed and Loss-Framed Messages for
Encouraging Disease Detection Behaviors: A Meta-Analytic Review. J. Commun. 2009, 59, 296–316. [CrossRef]

https://ec.europa.eu/eurostat/statistics-explained/index.php/Waste_statistics
https://ec.europa.eu/eurostat/statistics-explained/index.php/Waste_statistics
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Packaging_waste_statistics
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Packaging_waste_statistics
https://www.epa.gov/facts-and-figures-about-materials-waste-and-recycling/national-overview-facts-and-figures-materials
https://www.epa.gov/facts-and-figures-about-materials-waste-and-recycling/national-overview-facts-and-figures-materials
https://unesdoc.unesco.org/ark:/48223/pf0000372876.locale=e
https://unesdoc.unesco.org/ark:/48223/pf0000372876.locale=e
http://dx.doi.org/10.1002/ejsp.2420200105
http://dx.doi.org/10.1016/j.jenvp.2008.10.004
http://dx.doi.org/10.2307/2787078
http://dx.doi.org/10.1177/1043463103154002
http://dx.doi.org/10.1016/0176-2680(92)90028-F
http://dx.doi.org/10.1007/BF01049224
http://dx.doi.org/10.1177/0013916502250134
http://dx.doi.org/10.1016/j.jenvp.2014.01.002
http://dx.doi.org/10.1016/j.joep.2009.05.006
http://dx.doi.org/10.1177/0013916517726569
http://dx.doi.org/10.1207/s15327957pspr1001_3
http://www.ncbi.nlm.nih.gov/pubmed/16430328
http://dx.doi.org/10.1007/s10551-017-3644-x
http://dx.doi.org/10.3390/su11195430
http://dx.doi.org/10.1016/j.jesp.2013.02.001
http://dx.doi.org/10.1007/s12160-011-9308-7
http://dx.doi.org/10.3390/ijerph9062121
http://dx.doi.org/10.1111/j.1460-2466.2009.01417.x


Sustainability 2020, 12, 5524 12 of 14

26. O’Keefe, D.J.; Nan, X. The Relative Persuasiveness of Gain- and Loss-Framed Messages for Promoting
Vaccination: A Meta-Analytic Review. Health Commun. 2012, 27, 776–783. [CrossRef]

27. Meyerowitz, B.; Chaiken, S. The effect of message framing on breast self-examination attitudes, intentions,
and behavior. J. Personal. Soc. Psychol. 1987, 52, 500–510. [CrossRef]

28. Lee, M.J.; Kang, H. Designing Skin Cancer Prevention Messages: Should We Emphasize Gains or Losses?
Message Framing, Risk Type, and Prior Experience. Am. J. Health Promot. 2017, 32, 939–948. [CrossRef]
[PubMed]

29. Arendt, F.; Bräunlein, J.; Koleva, V.; Mergen, M.; Schmid, S.; Tratner, L. Effects of Gain- and Loss-Framed Quit
Messages on Smokers: Test of the Ability to Process the Health Message as a Moderator. J. Health Commun.
2018, 23, 800–806. [CrossRef] [PubMed]

30. Apanowitch, A.; McCarthy, D.; Salovey, P. Using Message Framing to Motivate HIV Testing Among
Low-Income, Ethnic Minority Women. Health Psychol. 2003, 22, 60–67. [CrossRef]

31. De Graaf, A.; Putte, B.V.D.; De Bruijn, G.-J. Effects of Issue Involvement and Framing of a Responsible
Drinking Message on Attitudes, Intentions, and Behavior. J. Health Commun. 2015, 20, 989–994. [CrossRef]
[PubMed]

32. Gray, J.B.; Harrington, N.G. Narrative and Framing: A Test of an Integrated Message Strategy in the Exercise
Context. J. Health Commun. 2011, 16, 264–281. [CrossRef]

33. McCall, L.A.; Ginis, K.A.M. The Effects of Message Framing on Exercise Adherence and Health Beliefs
Among Patients in a Cardiac Rehabilitation Program. J. Appl. Biobehav. Res. 2007, 9, 122–135. [CrossRef]

34. Jones, L.W.; Sinclair, R.C.; Courneya, K.S. The Effects of Source Credibility and Message Framing on Exercise
Intentions, Behaviors, and Attitudes: An Integration of the Elaboration Likelihood Model and Prospect
Theory1. J. Appl. Soc. Psychol. 2003, 33, 179–196. [CrossRef]

35. Robberson, M.R.; Rogers, R.W. Beyond Fear Appeals: Negative and Positive Persuasive Appeals to Health
and Self-Esteem. J. Appl. Soc. Psychol. 1988, 18, 277–287. [CrossRef]

36. Arora, R.; Stoner, C.; Arora, A. Using framing and credibility to incorporate exercise and fitness in individuals’
lifestyle. J. Consum. Mark. 2006, 23, 199–207. [CrossRef]

37. Berry, T.; Carson, V. Ease of imagination, message framing and physical activity messages framing and
physical activity messages. Br. J. Health Psychol. 2010, 15, 197–211. [CrossRef]

38. van’t Riet, J.; Ruiter, R.A.C.; Werrij, M.Q.; De Vries, H. Investigating message-framing effects in the context of
a tailored intervention promoting physical activity. Health Educ. Res. 2009, 25, 343–354. [CrossRef] [PubMed]

39. Olsen, M.C.; Slotegraaf, R.J.; Chandukala, S.R. Green Claims and Message Frames: How Green New Products
Change Brand Attitude. J. Mark. 2014, 78, 119–137. [CrossRef]

40. Obermiller, C. The Baby is Sick/The Baby is Well: A Test of Environmental Communication Appeals. J. Advert.
1995, 24, 55–70. [CrossRef]

41. White, K.; MacDonnell, R.; Dahl, D.W. It’s the Mind-Set that Matters: The Role of Construal Level and
Message Framing in Influencing Consumer Efficacy and Conservation Behaviors. J. Mark. Res. 2011, 48,
472–485. [CrossRef]

42. Chang, H.; Zhang, L.; Xie, G.-X. Message framing in green advertising: the effect of construal level and
consumer environmental concern. Int. J. Advert. 2015, 34, 158–176. [CrossRef]

43. Epley, N.; Waytz, A.; Cacioppo, J.T. On seeing human: A three-factor theory of anthropomorphism.
Psychol. Rev. 2007, 114, 864–886. [CrossRef] [PubMed]

44. Waytz, A.; Morewedge, C.K.; Epley, N.; Monteleone, G.; Gao, J.-H.; Cacioppo, J.T. Making sense by making
sentient: Effectance motivation increases anthropomorphism. J. Pers. Soc. Psychol. 2010, 99, 410–435.
[CrossRef] [PubMed]

45. Epley, N.; Akalis, S.; Waytz, A.; Cacioppo, J.T. Creating Social Connection Through Inferential Reproduction.
Psychol. Sci. 2008, 19, 114–120. [CrossRef]

46. Chen, R.P.; Wan, E.W.; Levy, E. The effect of social exclusion on consumer preference for anthropomorphized
brands. J. Consum. Psychol. 2017, 27, 23–34. [CrossRef]

47. Chandler, J.; Schwarz, N. Use does not wear ragged the fabric of friendship: Thinking of objects as alive
makes people less willing to replace them. J. Consum. Psychol. 2010, 20, 138–145. [CrossRef]

48. Griskevicius, V.; Kenrick, D.T. Fundamental motives: How evolutionary needs influence consumer behavior.
J. Consum. Psychol. 2013, 23, 372–386. [CrossRef]

http://dx.doi.org/10.1080/10410236.2011.640974
http://dx.doi.org/10.1037/0022-3514.52.3.500
http://dx.doi.org/10.1177/0890117117729584
http://www.ncbi.nlm.nih.gov/pubmed/28946758
http://dx.doi.org/10.1080/10810730.2018.1527878
http://www.ncbi.nlm.nih.gov/pubmed/30300104
http://dx.doi.org/10.1037/0278-6133.22.1.60
http://dx.doi.org/10.1080/10810730.2015.1018623
http://www.ncbi.nlm.nih.gov/pubmed/26132603
http://dx.doi.org/10.1080/10810730.2010.529490
http://dx.doi.org/10.1111/j.1751-9861.2004.tb00096.x
http://dx.doi.org/10.1111/j.1559-1816.2003.tb02078.x
http://dx.doi.org/10.1111/j.1559-1816.1988.tb00017.x
http://dx.doi.org/10.1108/07363760610674329
http://dx.doi.org/10.1348/135910709X447811
http://dx.doi.org/10.1093/her/cyp061
http://www.ncbi.nlm.nih.gov/pubmed/19841041
http://dx.doi.org/10.1509/jm.13.0387
http://dx.doi.org/10.1080/00913367.1995.10673476
http://dx.doi.org/10.1509/jmkr.48.3.472
http://dx.doi.org/10.1080/02650487.2014.994731
http://dx.doi.org/10.1037/0033-295X.114.4.864
http://www.ncbi.nlm.nih.gov/pubmed/17907867
http://dx.doi.org/10.1037/a0020240
http://www.ncbi.nlm.nih.gov/pubmed/20649365
http://dx.doi.org/10.1111/j.1467-9280.2008.02056.x
http://dx.doi.org/10.1016/j.jcps.2016.05.004
http://dx.doi.org/10.1016/j.jcps.2009.12.008
http://dx.doi.org/10.1016/j.jcps.2013.03.003


Sustainability 2020, 12, 5524 13 of 14

49. Neuhoff, J.G. An Adaptive Bias in the Perception of Looming Auditory Motion. Ecol. Psychol. 2001, 13,
87–110. [CrossRef]

50. Neuberg, S.L.; Kenrick, D.T.; Schaller, M. Human threat management systems: Self-protection and disease
avoidance. Neurosci. Biobehav. Rev. 2011, 35, 1042–1051. [CrossRef] [PubMed]

51. Baumeister, R.; Bratslavky, E.; Finkenauer, C.; Vohs, K. Bad is stronger than good. Rev. Gen. Psychol. 2001, 5,
323–370. [CrossRef]

52. Haselton, M.; Buss, D. Error management theory: A new perspective on biases in cross-sex mind reading:
A new perspective on biases in cross-sex mind reading. J. Personal. Soc. Psychol. 2000, 78, 81–91. [CrossRef]

53. Rozin, P.; Royzman, E. Negativity bias, negativity dominance, and contaigon. Personal. Soc. Psychol. Rev.
2001, 5, 296–320. [CrossRef]

54. Rozin, P.; Markwith, M.; Ross, B. The Sympathetic Magical Law of Similarity, Nominal Realism and Neglect
of Negatives in Response to Negative Labels. Psychol. Sci. 1990, 1, 383–384. [CrossRef]

55. Rozin, P.; Millman, L.; Nemeroff, C. Operation of the laws of sympathetic magic in disgust and other domains.
J. Personal. Soc. Psychol. 1986, 50, 703–712. [CrossRef]

56. Duncan, L.A.; Schaller, M. Prejudicial Attitudes Toward Older Adults May Be Exaggerated When People
Feel Vulnerable to Infectious Disease: Evidence and Implications. Anal. Soc. Issues Public Policy 2009, 9,
97–115. [CrossRef]

57. Park, J.H.; Faulkner, J.; Schaller, M. Evolved Disease-Avoidance Processes and Contemporary Anti-Social
Behavior: Prejudicial Attitudes and Avoidance of People with Physical Disabilities. J. Nonverbal Behav. 2003,
27, 65–87. [CrossRef]

58. Park, J.; Schaller, M.; Crandall, C. athogen-avoidance mechanisms and the stigmatization of obese people.
Evol. Hum. Behav. 2007, 28, 410–414. [CrossRef]

59. Willerslev, R. Not Animal, Not Not? Animal: Hunting, Imitation and Empathetic Knowledge Among the
Siberian Yukaghirs. J. R. Anthr. Inst. 2004, 10, 629–652. [CrossRef]

60. Parry, R.; Stuart-Hamilton, I. Animism Begins at Forty: Evidence That Animism and Other Naïve Beliefs are
Established Before the Onset of Old Age. Educ. Gerontol. 2010, 36, 1043–1050. [CrossRef]

61. McDonald, L.; Stuart-Hamilton, I. The meaning of life: animism in the classificatory skills of older adults.
Int. J. Aging Hum. Dev. 2000, 51, 231–242. [CrossRef] [PubMed]

62. Johnson, D.D.P.; Blumstein, D.T.; Fowler, J.H.; Haselton, M.G. The evolution of error: error management,
cognitive constraints, and adaptive decision-making biases. Trends Ecol. Evol. 2013, 28, 474–481. [CrossRef]

63. Hur, J.D.; Koo, M.; Hofmann, W. When Temptations Come Alive: How Anthropomorphism Undermines
Self-Control. J. Consum. Res. 2015, 42, 340–358. [CrossRef]

64. Kim, S.; McGill, A.L. Gaming with Mr. Slot or Gaming the Slot Machine? Power, Anthropomorphism, and
Risk Perception. J. Consum. Res. 2011, 38, 94–107. [CrossRef]

65. Guido, G.; Pichierri, M.; Pino, G.; Nataraajan, R. Effects of Face Images and Face Pareidolia on Consumers’
Responses to Print Advertising. J. Advert. Res. 2018, 59, 219–231. [CrossRef]

66. Kim, S.; Chen, R.P.; Zhang, K. Anthropomorphized Helpers Undermine Autonomy and Enjoyment in
Computer Games. J. Consum. Res. 2016, 43, 282–302. [CrossRef]

67. Cosmides, L.; Tooby, J. Cognitive adaptations for social exchange. In The Adapted Mind: Evolutionary
Psychology and the Generation of Culture; Oxford University Press: New York, NY, USA, 1992; pp. 163–228.

68. Milfont, T.L.; Duckitt, J. The environmental attitudes inventory: A valid and reliable measure to assess the
structure of environmental attitudes. J. Environ. Psychol. 2010, 30, 80–94. [CrossRef]

69. Aggarwal, P.; McGill, A.L. Is That Car Smiling at Me? Schema Congruity as a Basis for Evaluating
Anthropomorphized Products. J. Consum. Res. 2007, 34, 468–479. [CrossRef]

70. van’t Riet, J.; Ruiter, R.A.; Werrij, M.Q.; De Vries, H. The influence of self-efficacy on the effects of framed
health messages. Eur. J. Soc. Psychol. 2008, 38, 800–809. [CrossRef]

71. Kees, J.; Berry, C.; Burton, S.; Sheehan, K. An Analysis of Data Quality: Professional Panels, Student Subject
Pools, and Amazon’s Mechanical Turk. J. Advert. 2017, 46, 141–155. [CrossRef]

72. Meade, A.W.; Craig, S.B. Identifying careless responses in survey data. Psychol. Methods 2012, 17, 437–455.
[CrossRef]

73. Hayes, A. Introduction to Mediation, Moderation, and Conditional Process Analysis: A Regression-Based Approach;
The Guilford Press: New York, NY, USA, 2018.

http://dx.doi.org/10.1207/S15326969ECO1302_2
http://dx.doi.org/10.1016/j.neubiorev.2010.08.011
http://www.ncbi.nlm.nih.gov/pubmed/20833199
http://dx.doi.org/10.1037/1089-2680.5.4.323
http://dx.doi.org/10.1037/0022-3514.78.1.81
http://dx.doi.org/10.1207/S15327957PSPR0504_2
http://dx.doi.org/10.1111/j.1467-9280.1990.tb00246.x
http://dx.doi.org/10.1037/0022-3514.50.4.703
http://dx.doi.org/10.1111/j.1530-2415.2009.01188.x
http://dx.doi.org/10.1023/A:1023910408854
http://dx.doi.org/10.1016/j.evolhumbehav.2007.05.008
http://dx.doi.org/10.1111/j.1467-9655.2004.00205.x
http://dx.doi.org/10.1080/03601271003756594
http://dx.doi.org/10.2190/825Y-GWAT-9BM8-G5TR
http://www.ncbi.nlm.nih.gov/pubmed/11197735
http://dx.doi.org/10.1016/j.tree.2013.05.014
http://dx.doi.org/10.1093/jcr/ucv017
http://dx.doi.org/10.1086/658148
http://dx.doi.org/10.2501/JAR-2018-030
http://dx.doi.org/10.1093/jcr/ucw016
http://dx.doi.org/10.1016/j.jenvp.2009.09.001
http://dx.doi.org/10.1086/518544
http://dx.doi.org/10.1002/ejsp.496
http://dx.doi.org/10.1080/00913367.2016.1269304
http://dx.doi.org/10.1037/a0028085


Sustainability 2020, 12, 5524 14 of 14

74. Spiller, S.A.; Fitzsimons, G.J.; Lynch, J.; McClelland, G.H. Spotlights, Floodlights, and the Magic Number
Zero: Simple Effects Tests in Moderated Regression. J. Mark. Res. 2013, 50, 277–288. [CrossRef]

75. Abrahamse, W.; Steg, L.; Vlek, C.; Rothengatter, T. A review of intervention studies aimed at household
energy conservation. J. Environ. Psychol. 2005, 25, 273–291. [CrossRef]

76. Gardner, G.T.; Stern, P.C. The Short List: The Most Effective Actions U.S. Households Can Take to Curb
Climate Change. Environ. Sci. Policy Sustain. Dev. 2008, 50, 12–25. [CrossRef]

77. Guthrie, S. Faces in the Clouds: A New Theory of Religion; Oxford University Press: New York, NY, USA, 1993.

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1509/jmr.12.0420
http://dx.doi.org/10.1016/j.jenvp.2005.08.002
http://dx.doi.org/10.3200/ENVT.50.5.12-25
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Message Framing 
	Anthropomorphic Cues and Anthropomorphism 
	Message Framing, Anthropomorphism, and Adaptive Biases 

	Materials and Methods 
	Research Design and Stimuli 
	Procedure and Measures 

	Results 
	Manipulation Checks 
	Hypotheses Testing 

	Discussion 
	Conclusions 
	
	References

