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Abstract

Across two empirical essays, the current dissertation documents how design elements that
connote potential threats can impact subsequent consumption preferences. Essay 1 focuses on
product form, and elaborates on the notion of meaning threats. Meaning threats refer to objects
that undermine consumers’ ability to confirm expected relationships in a category. This essay
shows that product forms that are extremely incongruent with the product category tend to
violate expectations to such an extent that they can constitute meaning threats, and thus elicit
arousal-induced anxiety. Furthermore, this essay documents that consumers will engage in a
passive coping strategy after experiencing meaning threats, such that they will prefer objects that
can affirm expected relationships in unrelated schemas to alleviate the tension that originates
from the inability to confirm expected relationships in product form.

Essay 2 focuses on brand logo design, and elaborates on the notion of physical threats.
Physical threats refer to objects that can pose bodily harm to the observer. This essay shows that
incorporating motion in the visual design of a brand logo can connote physical threats if the
motion appears to be animate, which refers to the perceived ability of the object to move on its
own volition. Furthermore, this essay documents that animate motion creates the inference of
unsafe conditions in the broad environment, which consumers respond to by engaging in an
active coping strategy which elevates the preference of products that can serve to protect
consumers, and their valuable resources, from potential negative outcomes.

Overall, the current dissertation suggests that using threat cues in visual design can elevate
the preference of objects that satisfy the need to resolve the tension associated with threats, and
that by pinpointing the exact nature of the threat, marketers can benefit from using threat cues in

visual design.
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Chapter 1

Introduction and Theoretical Background

1.1 Introduction

In 2005, Procter and Gamble argued that brands have five to seven seconds to form an
impression on the consumer. P&G called this ‘the first moment of truth,” a moment wherein
visual cues, such as the product design, packaging, and the brand logo, take the center stage to
impact consumption preferences. A decade later, Microsoft showed this to hold true in the digital
age, with online shoppers assessing products in under eight seconds, primarily relying on visuals
(Consumer Insights, 2015). The old adage “A picture is worth a thousand words” explains the
power of visuals in the consumer decision making process. Indeed, though visuals of a product
or a brand logo should obviously hold aesthetic appeal, companies often spend a great deal of
time and money crafting designs that can ‘say something important’ to consumers. This intuition
is not without merit. Recent reports show that the majority of consumers perceive images to be
more important than product descriptions in impacting their ultimate choices (Scalco, 2017).

Although the power of design may be apparent to many, what is perhaps less obvious is the
notion that design elements often trigger non-conscious processes that ultimately shape
consumption preferences. In fact, Gerald Zaltman (2003) famously made the claim that 95% of
consumers’ purchase decisions are predicated not on conscious thoughts, but on the non-
conscious reactions that are imbued by the visuals in a context. This claim is consistent with
research which shows that seeing an image even for one millisecond can have a robust impact on

physiological arousal, affective states, and ultimately preferences—without the consumer ever



being consciously aware of the image (e.g., Bornstein, Leone, & Galley, 1987; Kunst-Winston &
Zajonc, 1980; Lingaard, Pernandes, & Brown, 2011). This view holds that, above and beyond its
technical properties, the design of a product, or a brand logo, can rapidly convey meaning to
consumers, which, in turn, can impact preferences.

In marketing, it is often encouraged to use design elements which can convey connotations
that ultimately elicit positive affect (Henderson, Cote, Leong, & Schmidt, 2006; Janiszewski &
Meyvis, 2001; Schecter, 1993; Luffarelli, Stamatogiannakis, & Yang, 2019; Sundar &
Noseworthy, 2014; 2016). This emphasis is not misguided, because research shows that the
incidental affect produced by design elements can be attributed to the object they are attached to
(Henderson et al., 2006; Janiszewski & Meyvis, 2001; Noseworthy, Di Muro, & Murray, 2014).
The valence of the affective state attributed to the object, in turn, shapes preferences, such that
positive affect often elevates preference, whereas negative affect tends to reduce preference
(Jhang, Grant, & Campbell, 2012; Ma, Gill & Jiang, 2015; Noseworthy et al., 2014). As a
consequence, marketers are often cautioned against using design elements that can produce
negative affective states, with considerable research effort being devoted to how marketers can
ameliorate the negative affect produced by certain visual design elements (e.g., Jhang et al.,
2012; Silvia & Barona, 2009; Westerman, Sutherland, & Gardner et al., 2013).

The strong research focus on the link between the valence of the affective state elicited by
a design element and preference for the object that the design is attached to has largely precluded
attention to the possibility that, in certain cases, companies may be able to benefit from design
elements that elicit negative affective states. The broad premise of the current dissertation is that
the negative affective states produced by design elements can trigger the motivation to solve the

problem associated with the aversive state. When combined with products that help satiate this



motivation, design elements that elicit negative affect can be more beneficial in spurring
consumption than design elements that elicit positive affect. Thus, | argue that it is not that
negative (vs. positive) affect produced by design always reduces preference, but that it just tends
to do so in the absence of the ability to satiate the motivation to alleviate the aversive state.

Of course, the notion of negative affect can cover a variety of specific emotional states
such as anger, sadness, disgust, fear, and anxiety, with each distinct emotion endowing
consumers with different motivational states geared towards solving a specific problem (Batson,
Fuitz, & Schoenrade, 1987; Niedenthal & Brauer, 2012). In examining the broad premise of how
marketers can harness design elements which convey connotations that elicit negative affect, the
current dissertation focuses on threat cues, which have been documented to be particularly strong
in their ability to produce physiological tension that can manifest as anxiety (essay 1), and fear
(essay 2). The concept of threat is broadly defined as an object or an event that signals potential
loss of valuable resources (Nesse, 1994; Staw, Sandelands, & Dutton, 1981), however the term is
not specific to physical threats, but also covers what are referred to as meaning threats—events
and objects that threaten consumers’ ability to confirm expected relationships in the world (e.g.,
Proulx & Inzlicht, 2012).

Across two empirical essays, | investigate the impact of threat cues on subsequent
consumption preferences. Both essays illustrate that design elements that connotate threats,
which tend to elevate physiological arousal to aversive levels, increases consumers’ preference
for products that can help resolve the tension associated with the threat cue. Essay 1 explores
threat cues in product design, and focuses on the concept of meaning threats in relation to novel
product forms. This essay theorizes that product design elements which violate consumers’

expectations of the product category (e.g., the color black used in facial tissues) can constitute a



meaning threat, because they undermine consumers’ ability to confirm expected relationships in
the category. Furthermore, this essay shows that being exposed to meaning threats in product
design produces arousal-induced anxiety, which consumers compensate for by affirming
expected relationships in unrelated schemas (e.g., affirming their ethicality by preferring green
products). In so doing, essay 1 bridges two disparate literatures, namely the schema congruity
literature, which examines how the incidental affect elicited by product attributes that violate
expectations impacts preferences (e.g., Mandler, 1982; Meyers-Levy & Tybout, 1989), and the
meaning maintenance literature, which examines how people tend to compensate for the anxiety
that arises from being exposed to objects that their violate expectations (Heine, Proulx, & Vohs,
2006; Randles, Proulx, & Heine, 2011). This research has important implications for the schema
congruity literature, which has yet to consider whether extremely incongruent product form may
have implications that go beyond the object in question. This research also makes important
contributions for the meaning maintenance literature by providing the first empirical evidence
that compensating in unrelated schemas can help reduce the tension produced by extremely
incongruent product forms.

Essay 2 explores threat cues in brand logo design, and focuses on the concept of physical
threats in relation to animated brand logos. This essay examines the role that motion plays as a
visual design element for brand logos, and distinguishes between animate motion, which refers
to motion properties that give the appearance of self-propulsion; and inanimate motion, which
refers to motion properties that give the appearance of external sources of energy (Di Giorgio,
Lunghi, Simion, & Vallortigara, 2017; Rakison, 2006). This essay theorizes that using animate
motion as a visual design element can connote the existence of potential physical threats in the

vicinity, which tends to heighten physiological tension (cf., Griskevicius, Goldstein, &



Mortensen et al., 2009). Furthermore, this essay shows that being exposed to animate motion in
brand logos leads consumers to prefer products that can protect them, and their valuable
resources, from negative events (e.g., cybersecurity software). In so doing, essay 2 contributes to
two literatures, namely the animacy literature, which explores the cognitive and emotional
consequences of being exposed to animate (vs. inanimate) motion (e.g., Altman, Khislavsky,
Coverdale, & Gilger, 2016; Meyerhoff, Huff, & Schwan, 2013), and the growing body of work
in visual design, which explores the impact of symbolic connotations of design elements in
shaping preferences (Fajardo, Zhang & Tsiros, 2016; Jiang, Gorn, Galli, & Chattopadhay, 2016;
Henderson & Cote, 1998). This research has important implications for the animacy literature,
which has yet to explore whether the perception of animate motion may have implications that
go beyond the brand. Furthermore, this work contributes to research in brand logo design, which
often focuses on the ability of design to spur consumption by activating meanings that can elicit
positive affect.

Although each essay makes contributions to distinct literatures, they are brought together
in their ability to illustrate how marketers can strategically use threat cues in visual design,
including in product form (essay 1), and the brand logo (essay 2). The broad takeaway from
these essays is that design elements that produce negative connotations, such as a meaning threat
(essay 1), or a physical threat (essay 2), can nevertheless spur consumption in ways that help

resolve the tension associated with the design element.

1.2 Theoretical Background



In marketing, a common research focus is in identifying what a design element (e.g., the
color black) can mean for the object in question (e.g., the preference for a facial tissue that
incorporates the color). Not surprisingly, the bulk of this work suggests that design elements can
spur consumption when they elicit optimal levels of physiological arousal (Berlyne, 1960; 1978;
Derryberry & Rothbart, 1988; Eysenck, 1967; Mehrabian & Russell, 1973), which tends to
correspond with positive affective states (e.g., curiosity; Noseworthy, Di Muro, & Murray,
2014). I argue that what this specific focus misses is the possibility that design elements which
convey connotations that elicit negative affect can increase consumers’ preference for products
that can help combat the ultimate problem associated with the connotation. In exploring this
broad premise, two essays document the impact of threat cues in product form (essay 1), and
brand logo design (essay 2), on subsequent consumption preferences. These essays are brought
together in that (1) they both illustrate how threat cues can, under certain circumstances, spur
consumption, and that (2) both threat cues elicit physical tension which can manifests as a
negative affective state. Although the two forms of threat are similar in many respects, it is
important to highlight what can be differentiated between the two types of threats in terms of the
coping mechanisms that follow, which is a critical determinant of how these cues should
ultimately impact subsequent consumption preferences.

The first essay focuses on meaning threats, which are defined as objects that undermine
consumers’ ability to confirm expected relationships in a category (Heine & Proulx, 2008;
Proulx & Inzlicht, 2012). Extant work suggests that the urge to maintain a sense of meaning is a
powerful motivation (e.g., Bruner, 1990), so much so that seeing objects that violate expectations
can elevate physical tension, and elicit the emotional state of anxiety (Heine & Proulx, 2008;

Proulx & Inzlicht, 2012). The second essay focuses on physical threats, which refer to objects



that are perceived to have capacity of inflicting physical harm on the observer (Esteves, Dumber
& Ohman, 1994). Researchers suggest that the ability to maintain personal safety is biologically
more urgent than either reproduction or finding nutrition, and as such, maintaining personal
safety is perhaps the strongest adaptive motivation people possess (e.g., Hediger, 1955). Seeing
objects that represent threats to personal safety elevates physical tension, which corresponds with
the emotional state of fear (LaTour & Rotfeld, 1997).

Both threats coincide with heightened levels of physiological tension which can elicit
negatively valenced emotional states. This combination often serves as an alerting signal for
potential dangers, however anxiety tends to symbolize internal conflict, whereas fear tends to
symbolize external danger (Craig, Brown, & Baum, 1995). In fact, some researchers broadly
refer to anxiety as an emotional state that denotes threats which are not easily identifiable,
controllable, or escapable (e.g., internal conflicts), whereas they refer to fear as an emotional
state that denotes threats that people can potentially identify, escape, or otherwise neutralize
(e.g., a predatory animal; Steimer, 2002). As a consequence, visual cues associated with the
emotional state of fear tend to activate active coping strategies (or proactive coping; Steimer,
2002), such that objects that correspond with physical threats should increase the tendency to
engage in behaviours that can reduce the likelihood of negative events from occurring (cf.,
Griskevicius & Kenrick, 2013; Koolhaas, Korte, & De Boer et al., 1999). In contrast, the
emotional state of anxiety often activates passive coping strategies (or reactive coping; Steimer,
2002), such that objects that correspond with meaning threats should increase the tendency to
engage in behaviours that can alleviate the anxiety that results from being exposed to the

violation (e.g., Heine & Proulx, 2008).



The distinction between coping strategies for threats that are associated with anxiety and
fear serve as a roadmap for the empirical essays. Specifically, in exploring meaning threats in
product form, essay 1 focuses on how being exposed to product forms that violate expectations
can increase consumers’ tendency to prefer objects that can alleviate the anxiety that arises from
the violation. Thus, this essay elaborates on a reactive coping strategy geared towards resolving
the anxiety that arises from a visual expectancy violation. Building on extant work on meaning
maintenance (e.g., Heine & Proulx, 2008; Proulx & Inzlicht, 2012), this essay illustrates such a
coping mechanism can elevate preference for a variety of objects that can allow consumers to
affirm existing belief systems to alleviate the tension, including ethical beliefs (e.g., green
products), cultural connections (e.g., products that originate from one’s own country), and
semantic associations (e.g., preference of dominant brands in a product category).

In contrast, in exploring the notion of physical threats in brand logo design, essay 2 focuses
on how being exposed to brand logos that move in an animate (vs. inanimate) way can increase
consumers’ tendency to prefer objects that reduce the likelihood of negative events from
occurring. Thus, this essay elaborates on a proactive coping strategy geared towards eliminating
potential negative outcomes to personal safety. Building on extant work in evolutionary
psychology (e.g., Griskevicius & Kenrick, 2013), this essay illustrates that such a coping
mechanism can elevate preference for a variety of objects that can protect consumers and their
valuable resources from negative events, including products that cater to physical security (e.g.,
decay prevention toothpastes), cyber security (e.g., security software that stops webcam spies
from watching you in your home), and the security of valuable resources (e.g., a backpack with

blocking material that protects IDs and credit cards from hacker scanning).



1.3 Summary

The current dissertation sets out to explore the impact of threat cues in product design
(essay 1) and brand logo (essay 2) on subsequent consumption preferences. Two essays illustrate
that threat cues in visual design, which tend to coincide with heightened physical tension that
elicits negative affective states, can motivate consumers to resolve the tension elicited by the
threat cue. Essay 1 explores meaning threats in relation to product design, and documents that
consumers prefer objects that affirm their salient belief systems more after being exposed to
product forms that constitute a non-conscious meaning threat. This essay documents a passive
coping strategy, such that affirming salient beliefs in unrelated domains alleviates the arousal-
induced anxiety that is elicited by the meaning threat. Essay 2 explores physical threats in
relation to brand logo design, and documents that people prefer objects that can protect them,
and their valuable resources, more after being exposed to brand logo elements that are associated
with physical threats. This essay documents an active coping strategy, such that the preference of
protective products allows consumers to combat unsafe conditions in their broad environment.
Overall, this dissertation shows that threat cues can serve to increase consumers’ interest in
products that can help them cope with the consequences of the meanings embodied by the design

elements.



Chapter 2
Compensating for Innovation: Extreme Product Incongruity Encourages Consumers to

Affirm Unrelated Consumption Schemas

2.1 Abstract

New products are often extremely incongruent with expectations. The inability to make
sense of these products elevates anxiety and leads to negative evaluations. Although scholars
have predominantly focused on combatting the negative response to extreme incongruity, |
propose that extreme incongruity may have implications that extend beyond the category. | base
my predictions on the concept of fluid compensation, which suggests that when people struggle
to make sense of something, they will non-consciously reinforce highly accessible schemas in
unrelated domains. Four studies confirm that extreme incongruity encourages fluid
compensation, such that it elevates preference for dominant brands (study 1), green consumption
(studies 2 and 4), and ethnocentric products (study 3). I isolate the causal role of anxiety using
moderation tasks and biometric feedback. Furthermore, | demonstrate that compensation has an
immediate dampening effect on arousal intensity. Thus, if consumers can compensate before
explicitly evaluating an extremely incongruent product, their evaluations tend not to be negative.
Taken together, this essay documents that extreme innovations encourage compensation, and in

compensating, consumers can become more receptive to extreme innovations.

2.2 Introduction
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New products often challenge consumers’ existing beliefs about a product concept. For
example, Heinz’s purple ketchup violated consumers’ expectations for the category given that
people have only ever known ketchup to be red, and the color red relates to schematic
expectations for the primary ingredient in ketchup. The consequence of violating product
schemas has been well-documented. A general finding is that new products can stimulate a
favorable response in consumers, but only if consumers do not have to abandon or reconfigure
their existing beliefs for the product category (Campbell & Goodstein, 2001; Jhang, Grant, &
Campbell, 2012; Meyers-Levy & Tybout, 1989; Noseworthy, Cotte, & Lee, 2011; Noseworthy
& Trudel, 2011; Peracchio & Tybout, 1996). If a new product is extremely incongruent with
existing set of beliefs, evaluations tend to suffer. This non-monotonic relationship between the
severity of incongruity and product evaluations sets the basis for the well-documented schema
congruity effect (Meyers-Levy & Tybout, 1989).

At its core, the schema congruity effect is built on the general notion that people actively
seek meaning (Bruner 1990). Meanings are beliefs that shape expectations and allow people to
predict and make sense of their experiences (Proulx & Inzlicht, 2012). However, sometimes—as
with Heinz purple ketchup—experiences conflict with these expectations, and thus threaten one’s
sense of meaning. The growing body of literature on meaning maintenance suggests that the
human motivation to maintain a sense of meaning is so compelling that when a schema is
sufficiently threatened, people will often compensate by affirming other beliefs in memory
(Heine, Proulx, & Vohs, 2006; Randles, Proulx, & Heine, 2011). Such beliefs may reside within
the same domain, or even across domains—referred to as fluid compensation (Heine et al., 2006;
Randles et al., 2011). For example, having a person do something as benign as read semantically

incoherent word pairings can lead them to double down on their belief in morality (Randles et
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al., 2011). Thus, if extreme incongruity indeed threatens existing beliefs, extremely incongruent
products may have unintended consequences that extend beyond the product category.

In testing this possibility, | make several important advances. First, 1 unify schema
congruity and meaning maintenance literatures under a common emotional mechanism: arousal-
induced anxiety. Specifically, schema congruity literature suggests that extreme incongruity
lends itself to a heightened physiological arousal state which manifests as anxiety (Noseworthy,
Di Muro, & Murray, 2014), and meaning maintenance literature posits that arousal-induced
anxiety encourages consumers to compensate by affirming unrelated belief systems (Proulx &
Heine, 2008). In bridging these disparate literatures, | demonstrate that consumers may cope with
the anxiety that stems from extreme incongruity by affirming established beliefs in unrelated
consumption domains. Furthermore, using actual biometric feedback, | add to meaning
maintenance literature by providing the first empirical evidence that the act of fluid
compensation results in an immediate dampening of physiological arousal. Finally, I bring the
lens back to the schema congruity effect, and explore what compensation means for consumers’
product evaluations. Given that the negative reaction to extremely incongruent products is the
result of arousal-induced anxiety (Noseworthy et al., 2014), and that compensation alleviates this
tension, | demonstrate that allowing consumers to compensate in unrelated domains can mitigate
the well-documented negative response to extreme incongruity. Taken as a whole, | document
that extreme incongruity encourages compensation in unrelated consumption domains, and

compensation, in return, makes consumers more open to extremely incongruent products.

2.3 Conceptual Development
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2.3.1 The Schema Congruity Effect

The schema congruity effect was originally proposed as a dynamic relationship between

arousal and affective judgment (Mandler, 1982). Mandler posited that incidental affect can result

from an autonomic physiological response to seeing an object that violates existing beliefs. His

thesis centered on the notion that although people generally like things that match their
expectations, moderate incongruity can be arousing and thus intriguing. Furthermore, because

moderate incongruity can be resolved with minimal effort, it tends to result in favorable

evaluations (Mandler, 1982; Meyers-Levy & Tybout, 1989). In instances of extreme incongruity,

expectations can be violated to such an extent that the object cannot be resolved without
reconstructing the existing schema, or forming an entirely new schema (Mandler, 1982). This
tends to coincide with anxiety, which often results in unfavorable evaluations (Mandler, 1982;
Noseworthy et al., 2014). It is in this sense that extreme product incongruity can threaten a
product concept, and may even render it meaningless. While extant work has explored several
boundary conditions to the schema congruity effect (Campbell & Goodstein, 2001; Galli &
Gorn, 2011; Maoz & Tybout, 2002; Meyers-Levy & Tybout, 1989; Noseworthy, Di Muro, &
Murray, 2014; Noseworthy, Finlay, & Islam, 2010; Noseworthy, Lee, & Cotte, 2010;
Noseworthy, Murray, & Di Muro, 2018; Peracchio & Tybout, 1996; Priester et al., 2004), the
core dependent variable has invariably been the evaluations of the target product. Researchers
have yet to consider that there may be more to extreme incongruity than what it means for the
product in question.

A critical insight from the schema congruity literature is that the affective response to
product incongruity is determined by the consumer’s ability to resolve the product within an

existing set of beliefs. The positive affect that results from successful resolution not only
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increases task satisfaction (Maoz & Tybout, 2002), but also elevates evaluations for incongruent
products (Jhang et al., 2012). The inability to resolve a product elevates autonomic arousal to the
point of anxiety, resulting in a negative affective response (Noseworthy et al., 2014). These
findings are best characterized as within-domain compensation, whereby a consumer resolves an
incongruent product within their beliefs about the category. This view holds, for example, that
consumers who see a smartphone that challenges their preconceptions will either update their
beliefs or develop an entirely new set of beliefs by subtyping the phone as a special case.

The within-domain focus of schema congruity theory predominantly stems from Mandler’s
(1982) adoption of classic notions of assimilation and accommodation (Piaget, 1960).
Assimilation in the sense that people try to resolve the source of incongruity within an activated
schema (e.qg., trying to reconcile the first generation tablet within a laptop schema);
accommodation in the sense that when the former fails, people will then modify the schema or
develop a new schema (e.g., looking at a tablet as a laptop without a keyboard, and then later
galvanizing the tablet concept once marketers coin a name for the category). It was Piaget (1960)
who originally proposed that things that do not make sense cause tension, and that effort to
regain a sense of meaning constitutes a fundamental developmental motive. That is, people
generally have a sense-making impulse. This can operate at the extremes as a need for coherence
(Antonovsky, 1979) or a need for closure (Kruglanski & Webster, 1996), but in general, it is a
basic human motivation to retain a sense of meaning when faced with information that is
inconsistent with a given set of beliefs. The importance of understanding that the within-domain
focus is more a by-product of Mandler’s (1982) theoretical lens than a necessary parameter of his

model comes from an entirely different, but related stream of research on meaning maintenance.
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2.3.2 Meaning Maintenance Model

The meaning maintenance model (MMM) expands on the notion of a sense-making
impulse by proposing that when a person’s beliefs are sufficiently violated, they will non-
consciously attempt to regain a sense of meaning. Meaning, in this context, refers to the ability to
confirm expected relationships (Proulx & Inzlicht, 2012). Building on Piaget’s (1960) concepts
of assimilation and accommodation, the MMM posits a third way in which people can deal with
expectancy violations: fluid compensation (McGregor, Prentice, & Nash, 2012; Proulx & Heine,
2008; Steele, 1988). Fluid compensation is predicated on the assumption that schemas are
functionally interchangeable, such that affirming one schema (e.g., one’s culture or morality) can
satisfy the inability to resolve another (e.g., a perceptual anomaly; Proulx & Heine, 2008).
Researchers have shown that this can occur without conscious activation (Proulx et al., 2010).
For example, Proulx and Heine (2008) found that people tend to affirm cultural norms after they
witness a perceptual anomaly, even without them consciously noticing the anomaly. In keeping
with the smartphone example, this view holds that American consumers who see something that
challenges their preconceptions for the smartphone category may instead choose to affirm their
cultural identity and “buy American” as a way of reinforcing something that does make sense.

The above example relates to a second premise of the MMM, which is that fluid
compensation is instigated by an autonomic physiological response to things that are difficult to
make sense of, which manifests broadly as non-conscious anxiety (Heine & Proulx, 2008; Proulx
& Inzlicht, 2012). This is consistent with evidence that anxiety can impact people’s judgments in
unrelated domains, but only when they are not consciously aware of the source of tension
(Raghunathan, Pham, & Corfman, 2006). Conscious awareness of the source dampens the

reparative nature of affirming in unrelated domains—unless these domains have some strong
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resemblance to the original source of the anxiety-ridden experience (Tritt, Inzlicht, & Harmon-
Jones, 2012). Thus, it is not that people are resolving the expectancy violation by compensating
in unrelated domains, but rather are engaging in a non-conscious strategy aimed at reducing the
aversive tension that stems from expectancy violations (Major & Townsend, 2012). Further to
this point, research confirms that arousal-induced anxiety predicts a specific need to affirm
meaning, which cannot be satisfied with positively valenced stimuli decoupled from the process
of regaining meaning (McGregor et al., 2012). Collectively, these findings point to the
possibility that consumers may attempt to alleviate the tension that stems from extreme

incongruity by affirming belief systems in unrelated domains.

2.3.3 Hypotheses

To recap, extant work on schema congruity documents that extreme incongruity elicits an
autonomic physiological response that manifests as anxiety (Noseworthy et al., 2014). Meaning
maintenance literature suggests the arousal-induced anxiety that originates from expectancy
violations engenders a non-conscious need to regain meaning, which can be accomplished by
affirming schemas unrelated to the violation—coined as fluid compensation (Heine & Proulx,
2008). Both theories rely on the motivational aspects of the aversive tension (Proulx & Inzlicht,
2012; Noseworthy et al., 2014). However, it is not that people can only resolve incongruent
products within a product schema, but that they just tend to do so when the violation is moderate
enough to make sense of (Noseworthy et al., 2014). In the case of extreme product incongruity,
the violation cannot be resolved within preexisting beliefs. It is my contention that consumers

will use different strategies to alleviate this tension, such as fluid compensation. Stated formally,
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H1: Consumers will compensate by affirming existing beliefs in unrelated domains after

viewing an extremely incongruent, as opposed to a congruent, product.

H2: The effect of extreme product incongruity on compensation is mediated by state
anxiety, such that viewing an extremely incongruent (vs. congruent) product elevates

state anxiety, which in turn, leads to compensation in unrelated domains.

My final step was to explore what the act of compensation may mean for extremely
incongruent products. Indeed, consumers are not forced to explicitly evaluate products, so there
is the question of whether they would naturally compensate if given the chance, and if so,
whether the act of compensation would have any lasting effects on preference. There is reason to
believe that it would. Recent evidence suggests that alleviating the autonomic response to
extremely incongruent products can lower anxiety, and thus elevate evaluations (Noseworthy et
al., 2014). Given that fluid compensation is believed to be a non-conscious strategy to alleviate
the tension that arises from expectancy violations (Heine & Proulx, 2008), it follows that
consumers who engage in compensatory behavior prior to explicitly evaluating the product

would respond more favorably. Stated formally,

H3: The time at which consumers compensate moderates the impact of schema congruity
on product evaluations, such that consumers will evaluate extremely incongruent
products more favorably after (vs. before) they can compensate in unrelated domains.
In contrast, time of compensation will have no impact on the evaluation of congruent

products.
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In sum, if extreme product incongruity violates expectations to such an extent that it
instigates anxiety (Noseworthy et al., 2014), and if the anxiety caused by expectancy violations
creates a non-conscious need to regain meaning by affirming pre-existing beliefs (Proulx &
Heine, 2008), then extremely incongruent products may elevate consumers’ preferences for
products that can affirm unrelated beliefs. Furthermore, if compensatory behaviors indeed have
an immediate dampening effect on arousal-induced anxiety, then the act of compensation should
ameliorate the negative response to extreme product incongruity. Researchers exploring fluid
compensation have yet to examine the impact of compensation on the expectancy violation. The

following studies were designed to test these predictions.

2.4 Overview of the Studies

In focusing on the compensation process, | crossed distinct dependent variables which
unite under the notion that they are highly accessible belief systems. Some of the more notable
beliefs explored as compensatory domains are strong semantic associations (Randles et al.,
2011), ethicality (Proulx & Heine, 2008), and cultural identity (Proulx et al., 2010). In adapting
these paradigms, | focus on brand dominance (study 1), green consumerism (studies 2 and 4),
and ethnocentric preference (study 3). Each study shows the underlying role of anxiety in
eliciting compensatory acts. Study 2 elaborates on the mechanism by having consumers attribute
their arousal to a salient source. Study 3 directly moderates anxiety using a relaxation task, and
further shows that compensation has an immediate dampening effect on psychological arousal.

Study 4 brings the inquiry full circle by showing that because compensation can immediately
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dampen arousal intensity, allowing consumers to compensate prior to making an explicit
evaluative judgment eliminates the negative response to extreme incongruity.

All studies validate that the extremely incongruent products are indeed extreme (i.e., less
typical, less likely to be resolved, receive less favorable evaluations than congruent and
moderately incongruent products)®. However, unlike traditional work in this area, the
contribution is not in empirically demonstrating consumers’ perceptions of extreme incongruity,
but more so to isolate that the studies are truly tapping extreme product incongruity and then to
test for downstream compensatory effects. Nevertheless, these measures allowed me to confirm
that compensatory acts are the result of arousal-induced anxiety that originates from extreme
incongruity. Specifically, given that variations in state anxiety do not alter perceived typicality
and resolution (Noseworthy et al., 2014), | expected these measures to not be impacted by
anxiety-relevant factors throughout. In contrast, the negative evaluations of extremely
incongruent products have a direct relationship with felt anxiety (Mandler, 1982; Noseworthy et
al., 2014). Thus, in studies that expand on the role of anxiety, | further elaborate on the impact of

these manipulations on product evaluations.

2.5 Study 1

Fluid compensation occurs at a non-conscious level, such that consumers can double down

on semantic associations in unrelated schemas after experiencing an expectancy violation

! To simplify the experimental design, | focus exclusively on extreme product incongruity relative to congruent
products. Pilot tests, which are included in the corresponding appendices for each study, confirmed prior work
which suggests that moderately incongruent products do not correspond with elevated anxiety because they can be
easily resolved within existing beliefs. These same tests also confirmed that when a schema violation is not severe
enough to induce arousal, people tend not to compensate.
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(Randles et al., 2011). To this point, one of the strongest semantic associations to a given product
category is the most dominant brand (e.g., Campbell’s in soup category; Herr, Farquhar, &
Fazio, 1996). Brand dominance is defined as “the strength of the directional association between
the parent category and the branded product” (Herr et al., 1996, 135). As such, category
dominant brands are often named earlier, recalled more frequently, classified faster, and
recognized sooner upon the presentation of the product category (Bagga, Noseworthy, & Dawar,
2016; Herr et al., 1996). In what follows, study 1 thus sets the stage for the current investigation
by exploring an important, yet previously unanticipated, downstream consequence of extreme

incongruity: enhancing the choice of category dominant brands in unrelated domains.

2.5.1 Method

2.5.1.1 Participants and Design

An a priori sample was estimated based on the standard Type 1 error rate (o = .05),
estimated power (1 — B =.80), and the ability to identify a medium to small effect should one
exist (d = .35; Cohen, 1988). The end result was a sample (N) of two hundred and ten
participants (45% females; Mage = 37.5), recruited through Amazon’s Mechanical Turk, and paid
$1 for their participation. Participants were randomly assigned to one of two conditions in a 2

(product congruity: congruent vs. extremely incongruent) between-subjects factorial design.

2.5.1.2 Pretest—Brand Dominance
A pretest (N = 198) was conducted to determine product categories with a single category
dominant brand. The pretest included nine product categories (soup, cola, smartphone, battery,

fast food, digital camera, car tire, vacuum cleaner, and coffee), with each category containing ten
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brand alternatives. The selected brands were adopted from online brand rankings (Top Tens,
2019). In line with prior work (Fazio, 1987; 1990), participants took part in this pretest through
individual computers, and were instructed that they would see a number of pairs of words. The
first word in each pair was a product category (e.g., Soup) which appeared on the screen for 750
milliseconds (ms) and then was immediately replaced with a brand name (e.g., Campbell’s).
Participants were instructed to click “Yes” as fast as possible without making mistakes if the
product was sold under the name appearing immediately after it, and to click “No” if the product
was sold under a different name. A product category was deemed appropriate for the current
study if one specific brand was identified significantly faster than the rest of the brands from the
same category (c.f., Fazio 1990; Herr et al. 1996). The end result was five categories with an
identifiable dominant brand (dominant brands in parentheses): soup (Campbell’s), smartphone
(Apple), battery (Duracell), vacuum cleaner (Dyson), and coffee (Starbucks). These categories
were selected for the compensation task. The remainder of the product categories were excluded
from the main study, as the pretest revealed multiple brands that were identified equal on
category dominance, in that they were identified as quickly, and faster than the rest of the brands

in the category (e.g., Coca Cola and Pepsi in cola category).

2.5.1.3 Stimuli—Product Congruity

The product category chosen for the congruity manipulation was facial tissues. This
category is not only familiar to consumers, but also has a strong perceptual prototypicality in that
the standard color of the category (i.e., white) has varied little over time. This gave me an

opportunity to incorporate a classic schema congruity manipulation (i.e., non-normative color)
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into the design (Jhang et al., 2012), which, notably, was also used by prior work to explore the

impact of product congruity on state anxiety (Noseworthy et al., 2014).

2.5.1.4 Procedures

Participants took part in the study through their individual computers. All participants were
informed that they were participating in a consumer survey designed to explore consumers’
opinions about a new facial tissue product. The facial tissue category was explicitly conveyed to
evoke the necessary schema (Meyers-Levy & Tybout, 1989). Participants were then directed to
the next page, where they were presented with the picture of the facial tissue which was either
congruent (i.e., white) or extremely incongruent (i.e., black) with the category.

Participants began the questionnaire by responding to 10 randomized items (anchored: 1 =
not at all, 7 = very much), seven of which capturing overall evaluations (e.g., “is likeable,” “is
appealing”), and the remaining three capturing the perceived typicality of the facial tissue (e.g.,
“is common;” Campbell & Goodstein, 2001). Participants then responded to 20 randomized
items, 10 indicating their trait anxiety (e.g., “l am nervous and restless,” “I am a steady person;”
anchored: 1 = almost never; 4 = almost always), and 10 indicating their current state of anxiety
(e.g., “tense,” “nervous;” anchored: 1 = not at all; 4 = very much so, Spielberger & Reheiser,
2009). Consistent with prior work, the basic idea was to control for participants’ trait anxiety
levels while testing state changes (Noseworthy et al., 2014). Resolution was captured with two 7-
point scale items that indicated participants’ ability to make sense (“‘makes no sense/makes
sense”), and understand the rationale of the facial tissue (“disagree/agree;” Jhang et al., 2012).
Participants also typed their open-ended opinions about the product, which served to reinforce

the explicit measure of resolution (Jhang et al., 2012).
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Participants were then thanked for reviewing the facial tissue, and read that the survey
would now focus on generating a general consumption profile on them. In reality, this served as
the main compensation task. Specifically, participants responded to the following question for
five unrelated product categories: “Consider if you were going to buy a product from [Insert
product category name] today. Which brand would be your top choice (please select “Other” if
your preferred brand does not appear in the list)?” In accordance with the brand dominance
pretest, the product categories piped into the text were soup, battery, vacuum cleaner,
smartphone, and coffee categories. For each category, participants were presented with a choice
set consisting of 10 brand names and their logos (taken from the brand dominance pretest), plus
an “Other” option (see Appendix A). The order in which product categories and brand options
appeared was randomized. For each category, participants merely clicked their brand of

preference.

2.5.2 Results

2.5.2.1 Manipulation Checks—Product Congruity

Independent samples t-tests confirmed that compared to the white facial tissue, the black
facial tissue was perceived as less typical (o =.95, Mextinc. = 2.54 VS. Mcong.= 6.20; t(208) =
19.61, p <.001), was less likely to be resolved (r = .85; Mextinc. = 3.28 VS. Mcong.= 6.31; t(208) =
14.73, p <.001), and was evaluated less favorably (a = .96; Mextinc. = 3.18 VS. Mcong.= 5.10;
t(208) = 10.11, p < .001).

To reinforce the resolution ratings above, open-ended responses were coded by two
independent coders who were blind to the hypotheses (cf., Jhang et al., 2012). All responses

showing successful resolution were coded as 1 (e.g., “It is just a tissue colored black™),
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responses showing unsuccessful resolution were coded as —1 (e.g., “Why ‘black’ tissue? That
literally makes no sense to me.”), and any responses that did not pertain to the resolution process
were coded as 0 (e.g., “No comments”). All outstanding disagreements between the two
independent coders (IRR: %84.7) were resolved through a third independent coder. An
independent samples t-test confirmed that participants’ open-ended responses aligned with the
two-item resolution ratings, such that the black facial tissue was far less likely to be resolved (M

= —.40) than the white facial tissue (M = .62; t(208) = 10.01, p <.001).

2.5.2.2 State Anxiety
Controlling for trait anxiety (F(1, 207) = 12.02, p <.001), an ANCOVA on state anxiety (o
= .88) confirmed that participants were more anxious after evaluating the extremely incongruent

facial tissue (M = 1.86) than the congruent facial tissue (M = 1.64; F(1, 207) =7.42, p < .01).

2.5.2.3 Compensation Test—Dominant Brand Choice

The typicality, resolution, evaluation, and state anxiety measures reflect previous work on
schema congruity (Noseworthy et al., 2014). Where | now diverge from existing research is in
exploring beyond what this means for the target product. To reiterate, the current study tested the
prediction that being exposed to extreme incongruity would enhance the choice of dominant
brands in unrelated categories.

A multilevel binary logistic regression was conducted on participants’ brand choices. This
analysis was deemed appropriate, as it permits the use of repeatedly measured categorical
dependent variables (Sommet & Morseli, 2017). The model was specified such that product

category served as a within-subject variable, and the product congruity served as the between-
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subject variable. The brand choice dependent variable was coded as binary (coded: 1 =
dominant), as the only constant across product categories was the existence of a dominant brand,
and it would be inappropriate to statistically equate the remaining brands across categories
(however, see Table 1 for multinomial logistic regression analyses, which included all brands).
The analysis confirmed that participants were more likely to select dominant brands after being
exposed extremely incongruent facial tissue (50.4%) than after being exposed to the congruent
facial tissue (34%; S = .68, SE = .12, p <.001). Critically, the effect of product category was not
significant (p = .77), suggesting that the impact of product congruity on brand selection did not

vary between different product categories used in the compensation task.

Table 1: Means, Standard Deviations, Choice Percentages, and Cell Sizes for Study 1

Congruent Extremely A of Dominant Brand Choice'f
Incongruent

Typicality 6.20 ( .92) 2.54 (1.66)

Resolution 6.31( .93) 3.28 (1.87)

Evaluations 5.10 (1.13) 3.18 (1.56)

State Anxiety® 1.64 ( .56) 1.86 ( .64)

Coding for .62 ( .66) —40 ( .81)

Resolution™ 9.7% 60.7%

Dominant Brand Choice'* 34% 50.4% +16.4% (B = .68, SE = .12, p < .001)
Soup (Campbell’s) 35.9% 52.3% +16.4% (#=1.71, SE=.69, p=.01)
Battery (Duracell) 38.8% 57% +18.2% (B = 2.36, SE = 1.08, p = .03)
Vacuum (Dyson) 33% 46.7% +13.7% ( = .88, SE = .44, p = .05)
Smartphone (Apple) 33% 49.5% +16.5% (B = .79, SE = .44, p = .055)
Coffee (Starbuck’s) 29.1% 46.7% +17.6% (= 1.16, SE = .45, p=.01)

Cell Sizes 103 107

*

Note: Standard deviations are reported in parentheses; ™ = percent of unsuccessful resolution (-1); = means with
adjusted covariate for trait anxiety (M = 1.83). 7" = Results based on a multilevel logistic regression analysis that
included all categories (coded: 0 = non-dominant brands, 1 = dominant brands); 7" Reported statistics for each
product category based on separate multinomial regressions (i.e., with all brand options included in the model) as
a function of product congruity (all ps < .06, see above).
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2.5.2.4 Mediation

To explore whether state anxiety accounted for the observed variations in dominant brand
choice, I tested for multilevel mediation (10,000 simulations; Mediation Package for R; Tingley
et al., 2014). This analysis was deemed appropriate, as it allows the clustering of separate binary
dependent variables for each participant. The analysis confirmed a significant indirect effect of
product congruity (coded: 1 = Extremely Incongruent) through state anxiety on dominant brand
choice, 95% CI: .01, .10. Thus, viewing extreme incongruity elevated state anxiety, which

enhanced the choice of dominant brands.

2.5.3 Discussion

The results of study 1 support the prediction that consumers will compensate for the
anxiety caused by extreme product incongruity in unrelated product schemas (H1 and H2).
Specifically, the experience of the black facial tissue, which was far less typical, resolvable, and
favorable than the white facial tissue, coincided with an increase in the choice of category
dominant brands in unrelated product categories.

Although compelling, one potential shortcoming of this study was that the mediator was
only measured. Thus, other correlated factors may have contributed to the observed effects. One
possibility is that because extreme incongruity is difficult to make sense of, it results in cognitive
depletion (Muraven, Tice, & Baumeister, 1998). Thus, consumers may be affirming existing
schemas because they feel cognitively depleted. One way in which depletion can be ruled out is
by considering an important parameter of fluid compensation, which is that the anxiety elicited
by expectancy violations non-consciously activates a need to seek meaning in unrelated domains
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(Proulx et al., 2010). If the physiological tension is consciously attributed to a source, people
tend not to compensate. Some of the classic examinations of this was done by having participants
attribute their tension to a salient source—coined as a misattribution task (Proulx & Heine,
2008). Critically, attributing anxiety to a salient source neither alleviates tension nor assists in
making sense of the original schematic violation (Tritt, Inzlicht, & Harmon-Jones, 2012). Thus,
if this is depletion, people should still be depleted. However, if this is a non-conscious
compensatory act (Proulx et al., 2010), then consciously attributing arousal to a salient source

should alleviate the need to compensate. Study 2 tested this possibility.

2.6 Study 2

Study 2 was designed with two primary objectives in mind: First, | sought to further
explore the underlying mechanism by employing a classic misattribution paradigm (cf., Proulx &
Heine, 2008). This also afforded the opportunity to test a potential implication for schema
congruity effect. Specifically, | tested the possibility that bringing the physiological tension to
conscious awareness and attributing it to a different source may dampen the well-documented
negative evaluations for extremely incongruent products (cf., Noseworthy et al., 2014). Second, |
explored another important, and previously unanticipated, consequence of extreme incongruity.
Specifically, extant research suggests that in addition to affirming semantic associations, people
may attempt to alleviate the tension that originates from expectancy violations by affirming
ethical beliefs (Heine & Proulx, 2008). Ethical beliefs often predict the preference for
environmentally friendly (i.e., green) products, which are deemed to serve the betterment of

society (Mazar & Zhong, 2010; Pancer, McShane, & Noseworthy, 2017). Thus, study 2 explored
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the possibility that extreme product incongruity may be enhancing the preference of ‘green’

products.

2.6.1 Method

2.6.1.1 Participants and Design

Using the same parameters as study 1 (with the effect size parameter updated to f =.18;
Cohen, 1988), two hundred and eight students (56% females; Mage = 19.3) were recruited in
return for partial course credit. Participants were randomly assigned to one of four conditions in
a 2 (product congruity: congruent vs. extremely incongruent) x 2 (misattribution: yes vs. no)

between-subjects factorial design.

2.6.1.2 Stimuli

The target product chosen for this study was running shoes. Following the procedures of
prior research (Jhang et al., 2012), a pilot test confirmed the three-level operationalization of
product congruity (Appendix B). | then adapted the two levels that were the focus of the
hypotheses. The stimuli for the compensation task consisted of environmentally friendly (i.e.,

green) products (Griskevicius, Tybur, & Van den Bergh, 2010).

2.6.1.2 Procedures

Participants were brought into a behavioral lab and were informed that they would be
taking part in a study on the effects of subliminal sounds on memory. They were told that the
study consisted of participants examining a new running shoe, and recalling specific things about

the shoe in a later task. The shoe was conveyed as a prototype designed by a major manufacturer,
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which did not include any brand-related information on it. Participants were then instructed to
put on a pair of headphones and to keep them on while viewing the shoe. This set the foundation
for the misattribution manipulation (cf., Savitsky et al., 1998).

The task began with participants being directed to a computer screen where they read that
they will be exposed to a high frequency sound (above 20 kHz). They were informed that while
they cannot hear this sound, their subconscious would pick up on it. In actuality, participants
were not exposed to any sound. Participants in the misattribution condition read that “Subliminal
sound has been found to cause individuals' heart rate to increase. People exposed to subliminal
sound report feeling somewhat anxious and nervous. The heart rate increase, anxiety and
nervousness can start almost instantly, but are not permanent, and will continue only while you
are wearing the headset.” In contrast, participants in the no misattribution condition read that
“Subliminal sound will have no discernible physical effects on you” (manipulation directly taken
from Savitsky et al., 1998, 531). After conveying the misattribution guise, the electronic
instrument then transitioned to a photograph of a shoe (one of the two congruity conditions) and
then to an electronic questionnaire. The questionnaire consisted of the same product evaluation,
typicality, anxiety, and resolution measures described in study 1.

Participants were then informed that they would be taking a short break to give their brains
time to process the subliminal sounds before moving on to the recollection task, and thus | was
interested in taking this time to get to know their general consumption habits better. In reality,
this served as the core compensation task. Specifically, participants were asked to state their
preference for what was conveyed as random consumer goods. In fact, what they evaluated were

three items from different categories (a dishwasher, a car, and a household cleaner) which
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incorporated environmentally friendly attributes (Griskevicius et al., 2010; Appendix B).2 For
each, participants were asked to rate, “How attractive is this item to you?”’ (anchored: 1 = not
attractive at all, 9 = very attractive; Griskevicius et al., 2010). The order of presentation of items

were electronically randomized. The questionnaire concluded with basic demographic questions.

2.6.2 Results

2.6.2.1 Manipulation Checks—Product Congruity

Two-way ANOVAs confirmed that compared to the congruent running shoe, the extremely
incongruent running shoe was perceived less typical (o =.93; Mextinc. = 2.04 VS. Mcong. = 5.18;
F(1, 203) = 262.04, p <.001), and was less likely to be resolved (ratings: r = .68; Mextinc. = 2.54
VS. Mcong. = 4.25; F(1, 203) = 72.37, p < .001; coded responses: Mext.inc. = —.52 vs. Mcong. = .51;
F(1, 203) = 77.49, p < .001). No other effects were significant (ps > .15). This supports the
notion that misattribution does not alter typicality or resolution, but instead alters consumers’
reaction to the resolution process (Noseworthy et al., 2014). | expected that this would be

reflected in product evaluations.

2.6.2.2 Product Evaluations
A two-way ANOVA on product evaluations (o = .93) yielded a significant main effect of

congruity, such that participants evaluated the extremely incongruent running shoe less favorably

2 To ensure that | was not inadvertently tapping into a general increase in preference for unrelated products, |
conducted a pilot study (see Appendix B). The pilot used the same stimuli, with the only difference being that the
products in the pilot did not contain any environmentally friendly attributes. The results confirmed that preference of
the three items were not significantly altered by whether participants were exposed to an extremely incongruity
versus congruent product beforehand.
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(M = 2.63) than the congruent running shoe (M = 3.23; F(1, 203) = 11.87, p <.001). The main
effect of misattribution was not significant (p =.11). Importantly, there was a significant
misattribution x product congruity interaction (F(1, 203) = 5.09, p < .05). As illustrated in Table
2, in the no misattribution condition, participants evaluated the extremely incongruent running
shoe less favorably (M = 2.30) than the congruent running shoe (M = 3.29, F(1, 203) = 16.50, p <
.001). This once again confirmed the operationalization of product congruity. Consistent with the
notion that the negative response to extreme incongruity is the result of non-conscious arousal
attribution (Noseworthy et al., 2014), having participants consciously attribute their arousal to a
different source eliminated the negative evaluations for extreme incongruity (Mext.inc. = 2.97 vs.

Mcong, = 318, p = 40)

Table 2: Means, Standard Deviations, and Cell Sizes for Study 2

No Misattribution Misattribution
Congruent Extremely Congruent Extremely
Incongruent Incongruent

Typicality 5.90 (1.43) 1.92 (1.42) 5.27 (1.37) 2.18 (1.34)
Resolution 4.18 (1.58) 2.43 (1.33) 4.32 (1.48) 2.66 (1.34)
Evaluations 3.29 (1.35) 2.31(1.19) 3.18 (1.21) 2.98 (1.29)
State Anxietyf 1.68 ( .50) 1.90 ( .76) 1.73 ( .50) 1.82 ( .53)
Coding for 42 (.90) —60 ( .79) .60 ( .77) —43 (.90)
Resolution™ 26.9% 79.2% 17.3% 70.6%
Green Preference’ 5.27 (2.02) 6.39 (1.57) 5.64 (1.53) 5.58 (1.58)
Cell Sizes 52 53 52 51
Note: Standard deviations are reported in parentheses; ™ = percent of unsuccessful resolution (-1); F = preference

of three environmentally friendly items combined into green preference composite; " = means with adjusted
covariate for trait anxiety (M = 2.25).
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2.6.2.3 State Anxiety

Controlling for trait anxiety (F(1, 202) = 32.42, p <.001), a two-way ANCOVA on state
anxiety (oo = .88) revealed that participants were more anxious after viewing the extremely
incongruent shoe (M = 1.86) than the congruent shoe (M = 1.71; F(1, 202) = 4.37, p <.05). No
other effects were significant (ps > .36). This supports the notion that misattribution does not

alter one’s state anxiety (Proulx & Heine, 2008).

2.6.2.4 Compensation Test—Preference for “Green” Products

Once again, the typicality, resolution, anxiety, and evaluation measures aligned with the
classic schema congruity literature, and the misattribution task varied evaluations in the
predictable manner. Given this, | proceeded to investigating what this means beyond the target
product. To reiterate, | predicted that extreme product incongruity would elevate preference for
green products, but not when participants attributed their anxiety to a salience source. To assess
green product preference, | averaged scores for the three environmentally friendly items®.

A two-way ANOVA yielded a main effect of product congruity, such that participants
preferred green products more after viewing the extremely incongruent shoe (M = 5.99) than the

congruent shoe (M = 5.45; F(1, 203) = 5.13, p <.05). The main effect of misattribution was not

3 A follow-up study investigated whether this pattern would persist even when the compensation task included an
attractive alternative to the green products in the same category. The experimental design, the stimuli, and the
procedures were the same as the main study. The only difference was that participants in the follow-up study were
administered a comparative attractiveness measure for the compensation task, with one alternative representing a
luxury item, and the other item representing an environmentally friendly item, from the same category. The products
representing the luxury and the green alternatives were directly taken from Griskevicius et al. (2010). To
accommodate the comparative nature of the compensation task, participants were asked to rate the relative
attractiveness of the two products on a 9-point scale (anchored: 1 = definitely Product A, 9 = definitely Product B;
Griskevicius et al. 2010). The same task was repeated across three product categories. The results revealed a pattern
consistent with the main study, such that there was an elevated preference towards the green alternatives when
participants were exposed to the extremely incongruent (vs. congruent) running shoe beforehand—a pattern which
was predictably eliminated when participants attributed their tension to a salient source.
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significant (p = .35). There was also a significant product congruity x misattribution interaction
(F(1, 203) = 6.33, p < .05). Specifically, participants in the no misattribution condition preferred
green products more after viewing the extremely incongruent shoe (M = 6.39) than the congruent
shoe (M =5.27; F(1, 203) = 11.54, p <.005). Critically, this effect was eliminated in the

misattribution condition (Mextinc = 5.58 VS. Mcong = 5.64; p = .85).

2.6.2.5 Mediated Moderation

To explore whether anxiety accounted for the observed variations in green preference, |
tested for mediated moderation (Hayes, 2012; Model 15; bootstrapped with 10,000 draws). This
model permits a back-ended moderator (“b” path) to an overall mediated effect. Theoretically
this was appropriate given the misattribution task did not alter state anxiety, but it did interact
with product congruity to alter green preference. As predicted, there was a conditional indirect
effect of product congruity (1 = Extremely Incongruent) on green preference through state
anxiety (95% ClI: —.42; —.01). Specifically, state anxiety explained why viewing the extremely
incongruent (vs. congruent) running shoe elevated green preference in the no misattribution
condition (95% CI: .01; .36). This effect was eliminated when participants consciously attributed

their arousal to a salient source (95% CI: —.10; .18).

2.6.3 Discussion

The results of study 2 conceptually replicated the core findings of study 1 and further
demonstrated the process by using a classic misattribution task. Specifically, the results
confirmed that having participants consciously attribute their arousal to a salient source reduced

compensatory preference to levels consistent with the control (i.e., congruity condition).
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Importantly, the misattribution task dampened green product preference without altering
resolution or alleviating tension. This is consistent with the literature on fluid compensation,
which suggest that although people may be no better at making sense of an expectancy violation,
compensation in unrelated domains is unlikely if anxiety can be consciously attributed to a
salient source (Proulx & Heine, 2008). The finding that the misattribution task elevated
evaluations for extreme incongruity also corroborates with the notion that the negative response
to extreme incongruity is the result of non-consciously experienced tension that manifests as
anxiety (Noseworthy et al., 2014). Given this, study 3 aimed to directly manipulate the

mechanism and explore the underlying role of physiological arousal.

2.7 Study 3

In addition to semantic associations and ethical beliefs, another well-established means of
compensating for an expectancy violation is affirming one’s culture. Specifically, extant research
shows that people identify more with their culture after experiencing an expectancy violation
(Proulx et al., 2010). To this point, people often affirm their cultural identity through
‘ethnocentric’ consumption, which is defined as consumption activities that show deferential
preference for one’s cultural in-group (Shimp & Sharma, 1987). One key example of
ethnocentric consumption is in research on the country-of-origin effect (COE; Schooler, 1965),
where people indicate a greater willingness to pay for products that originate from regions that
they identify with (e.g., Wall & Heslop, 1988). Thus, if extreme incongruity indeed threatens
beliefs, then extremely incongruent products may inadvertently have an impact on COE effect.

Furthermore, up to this point, | have adopted paradigms from the fluid compensation
literature. However, there is a specific paradigm in schema congruity literature that may lend
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important insights. Specifically, in testing Mandler’s (1982) seminal prediction, Noseworthy and
colleagues (2014) demonstrated that putting consumers in a relaxed state dampens the
physiological response to extreme incongruity and thus reduces anxiety and increases preference.
This finding is particularly relevant for two reasons: First, if fluid compensation is a means by
which people cope with arousal-induced anxiety, then putting someone in a relaxed state should
reduce compensation by dampening the aroused state. Second, researchers have yet to confirm
what is actually accomplished by compensating through unrelated schemas. Does compensation
allow people to manage the intensity of their emotional state? Indeed, the results from study 2
support this possibility. However, only by using actual physiological measures would it be
possible to isolate the moment-to-moment changes in one’s physiological state and thus test

whether compensation has an immediate dampening effect on arousal intensity.

2.7.1 Method

2.7.1.1 Participants and Design

Using the same parameters as study 2 to determine our sample (N), two hundred
participants (55% females; Mage = 26.3) were recruited through posters and public
advertisements and paid $20 for taking part in the study. Each participant was randomly assigned
to one of four conditions in a 2 (product congruity: congruent vs. extremely incongruent) x 2

(aroused state: low arousal vs. control) between-subjects factorial design.

2.7.1.2 Stimuli
The target product chosen for this study was soft drinks. Not only are soft drinks relevant

to most consumers, but they are also featured extensively in the schema congruity literature (e.g.,
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Campbell & Goodstein, 2001; Meyers-Levy & Tybout, 1989; Noseworthy et al., 2014). For this
study, I took the congruent and extremely incongruent manipulations from Noseworthy et al.’s
(2014) web appendix (appendix C [top]), which notably, were the same stimuli used to confirm
the autonomic and emotional underpinnings of the schema congruity effect. This gave me an
operationalization and a methodological template to test for the compensatory acts that follow
the autonomic responses elicited by extreme incongruity.

The stimulus for the compensation task consisted of a basket of strawberries. 1 used this
stimulus because strawberries are grown in many locales, and thus are not associated with a
particular country-of-origin. This setting allowed me to explore ethnocentric preference through

products from regions consumers could identify with (Wall & Herlop, 1986).

2.7.1.3 Procedures

Participants were brought into a behavioral lab where a lab tech administered a pre-
screening questionnaire under the guise that of screening for physical and psychological health.
The true intent was to capture the geographical region participants best identified with. The
geographical regions were kept broad (e.g., “South America”), as more focused piloting led to
several people being uncategorized or unfamiliar with precise regions. Specifically, the regions
were broken down into twenty-two categories, directly taken from the United Nation’s official
geo-scheme list (United Nations Statistics Division, 2018). This variable served as a cultural
identification marker which would later be piped into the compensation task.

After completing the pre-screening, participants were informed that the study would be
measuring their physiological response to different products using a galvanic skin response

(GSR) system. During the rest of the session, participants’ GSR was monitored using a constant
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voltage system (iWorx Four Channel Computer Interface with Two Built-In Isolated
Biopotential Amplifiers and LabScribe2 Data Recording Software; 1X-214). Skin Conductance
Responses (SCRs) were recorded using Ag/AgCl electrodes (A-GC-7165; 0.8-cm diameter)
attached to the volar surface of the third digit of the left hand and absolute measures of skin
conductance were recorded (a procedure followed by Noseworthy et al., 2014; Taylor, Liberzon,
& Koeppe, 2000). An electrode paste (Johnson & Johnson K-Y gel) was placed on the electrodes
in order to increase skin conductance. The SCRs were sampled at a rate of 1,000 per second.
GSR was selected as the measure of arousal following evidence that SCRs are a particularly
good measure of physiological arousal (Krahé et al., 2011; Noseworthy et al., 2014).

After beginning the SCR recording, participants were told that before beginning the study,
the lab tech needed to calibrate this equipment, during which time participants were to put on
noise cancellation headphones. Participants in the low arousal condition were exposed to
Albinoni’s Adagio in G Minor through the headphones, and further instructed to relax during this
time. Participants in the control condition were not exposed to any sounds. The calibration task
ran for exactly 3 minutes. A pretest (N = 63) was conducted to ensure that the relaxation
manipulation indeed led to lower arousal levels, while not impacting participants’ affective state.
This was important to ensure, given that cognitive flexibility from positive affect can alter how
people process extreme incongruity (Jhang et al., 2012). Participants in the pretest were
administered the same low arousal (vs. control) manipulation as the main study, and responded
to the Affect Grid scale (Russell, Weiss, & Mendelsohn, 1989)—a graphical scale that
simultaneously assesses mood valence on a horizontal axis and felt arousal on a vertical axis

(both anchored: 1 = low; 9 = high). The results confirmed that the low arousal and the control
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condition induced similar feelings of pleasantness (Miow-arousal = 3.06 VS. Mcontrol = 2.87, p = .59),
but different feelings of arousal (Miow-arousat = 2.00 VS. Mcontrol = 2.94; t(61) = —3.24, p < .005).

Afterwards, participants were informed that they would be evaluating a soft drink concept.
The study commenced with an image of the congruent (extremely incongruent) soft drink,
followed by a questionnaire which consisted of the same items discussed in study 1 (i.e.,
typicality, evaluations, resolution, state and trait anxiety). Participants were then immediately
administered what was conveyed as a brief consumer taste profile. They were told that several
different produce, some from the same product category, will flash one at a time, and they would
simply list what they would be willing to pay for each product as if they were shopping at their
local grocery store. Willingness to pay (WTP) was captured on a single open-ended item
(Wertenbroch & Skiera, 2002). Embedded in the product array were two identical pictures of a
basket of strawberries, one with the statement “Grown in [piped in cultural-identification
marker]!” and the other with “Grown in [piped in random non-cultural identification marker]!”
These stimuli were presented in a counterbalanced order.

Skin conductance responses (SCRs) were sampled for the duration of the task. The key
comparison was the 1 to 5 second window following the moment at which participants were
exposed to the first basket of strawberries, which either did or did not correspond to participants’
cultural origin. Consistent with prior work (Noseworthy et al., 2014), the goal was to measure
participants’ physiological reactions immediately following the onset of the stimulus (see
Appendix C for a schematic representation of the procedures). Counterbalancing of the
compensation task served two purposes. First, it allowed me to explore whether compensation
indeed dampens the physical tension elicited by extreme incongruity. If true, then the results

should show physiological arousal diminish immediately after someone is permitted to
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compensate (i.e., if the basket of strawberries corresponds to their cultural origin) than otherwise
(i.e., if the basket of strawberries does not correspond to their cultural origin). Second,
counterbalancing allowed the current study to rule out temporal effects by testing whether
physiological arousal is naturally diminishing, or diminishing only when someone can cope by

compensating.

2.7.2 Results

2.7.2.1 Manipulation Checks—Product Congruity

Two-way ANOVASs confirmed that the extremely incongruent soft drink was perceived
less typical (o = .85; Mextinc. = 2.77 VS. Mcong.= 5.69; F(1, 196) = 1482.11, p < .001), and was less
likely to be resolved (ratings: r = .67; Mextinc. = 3.11 VS. Mcong.= 5.40; F(1, 196) = 209.84, p <
.001; coded responses: Mextinc. = —.11 vs. Mcong. = .38; F(1, 196) = 19.00, p < .001), than the
congruent soft drink. No other effects were significant (ps > .18). Thus, consistent with prior
work (Noseworthy et al., 2014), aroused state did not influence perceived typicality or

resolution.

2.7.2.2 Product Evaluations

A two-way ANOVA on product evaluations (o = .92) yielded a significant main effect of
aroused state, such that participants liked the product more in the low arousal condition (M =
3.61) than in the control (M = 3.26; F(1, 196) = 4.84, p <.05). The main effect of product
congruity was not significant (p = .59). The analysis also revealed a significant product congruity

x aroused state interaction (F(1, 196) = 11.56, p < .001). As illustrated in Table 3, participants in
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the control condition liked the congruent soft drink (M = 3.57) more than the extremely

incongruent soft drink (M = 2.96; F(1, 196) = 7.79, p < .01). However, participants in the low

arousal condition liked the extremely incongruent soft drink (M = 3.83) more than the congruent

soft drink (M = 3.39; F(1, 196) = 4.08, p < .05). Another way to look at this is that, consistent

with prior work (Noseworthy et al., 2014), relaxation elevated evaluations for the extremely

incongruent product (Miow arousal = 3.83 VS. Mcontrol = 2.96; F(1, 196) = 15.69, p < .001), but not

the congruent product (p = .40).

Table 3: Means, Standard Deviations and Cell Sizes for Study 3

Low Arousal (Relaxed)

Moderate Arousal (Control)

Congruent Extremely Congruent Extremely
Incongruent Incongruent
Typicality 5.65 ( .66) 2.20 ( .69) 5.73 ( .52) 2.37( .72)
Resolution 5.47 ( .68) 3.22 (1.69) 5.32 ( .61) 2.99 (1.14)
Evaluations 3.39 (1.12) 3.83( .93) 3.57 ( .98) 2.96 (1.36)
State Anxiety' 2.04 ( .47) 2.16 ( .60) 2.13( .55) 2.62 ( .91)
SCRs Pre-Compensation 1.02 (1.36) 1.24 (1.01) 1.39 (1.00) 2.26 (1.49)
SCRs Post-Compensation 1.09 (1.05) 1.60 ( .83) 1.50 (1.05) 1.60 ( .57)
Coding for .34 (.75) —.08 ( .85) A2 (.67) —.14 ( .83)
Resolution™ 16% 40% 10% 42%
Ethnocentric Preference’ .18 (2.19) .02 (1.27) .25 (1.56) 1.20 (2.66)
Cell Size 50 50 50 50

Note: Standard deviations are reported in parentheses; ™ = percent of unsuccessful resolution (-1); T = calculated
as the difference in willingness-to-pay for the domestic versus international version of the same basket of

strawberries; T = means with adjusted covariate for trait anxiety (M = 2.31).

2.7.2.3 State Anxiety

Controlling for trait anxiety (F(1, 195) = 5.65, p < .05), a two-way ANCOVA on state

anxiety (a = .90) yielded a main effect of aroused state, such that participants were less anxious
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in the low arousal condition (M = 2.10) than in the control (M = 2.37; F(1, 195) = 10.90, p <
.005). There was also a main effect of product congruity, such that participants were more
anxious after seeing the extremely incongruent soft drink (M = 2.39) than the congruent soft
drink (M =2.08; F(1, 195) = 12.12, p < .005). These effects were qualified by a significant
product congruity x aroused state interaction (F(1, 195) = 4.18, p < .05). Specifically,
participants in the control condition were more anxious after seeing the extremely incongruent
soft drink (M = 2.62) than the congruent soft drink (M = 2.13; F(1, 195) = 15.26, p <.001). This
effect did not emerge in the low arousal condition (Mext.inc = 2.16 VS. Mcong = 2.04, p = .31). Thus,
relaxation dampened anxiety elicited by extreme incongruity by bringing it down to levels

consistent with the congruent condition, as expected.

2.7.2.4 Compensation Test—Ethnocentric Preference

The anxiety and evaluation results aligned with the prior studies, and putting participants in
a low aroused state altered these effects in a predictable way. | then focused on what this means
beyond the focal product. The prediction was that dampening the severity of the autonomic
response to product incongruity would inhibit compensation. Compensation was tested through
ethnocentric preference, calculated by taking the average difference in WTP between the
national and international versions of the same basket of strawberries. Thus, a positive number
would indicate stronger ethnocentric preference, whereas a negative number would indicate
stronger international preference.

A two-way ANOVA revealed a main effect of arousal, such that the low arousal condition
dampened ethnocentric preference (M = $.11) relative to the control condition (M = $.73; F(1,

196) = 4.86, p <.05). The main effect of product congruity was not significant (p = .16). The
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analysis also yielded a significant interaction (F(1, 196) = 3.92, p <.05). Although most
participants were willing to pay more for the culturally consistent versions (denoted by positive
means), the nature of the interaction came down to a single cell, which related directly to the
core prediction. Specifically, participants in the control condition expressed greater ethnocentric
preference after evaluating the extremely incongruent soft drink (M = $1.20) than the congruent
soft drink (M = $.25; F(1, 196) = 5.72, p <.05). As predicted, putting consumers in a relaxed
state eliminated this effect (Mext.inc = $0.02 vs. Mcong = $0.18, p = .68). In fact, the only condition
to positively differ from $0 was the extremely incongruent control (M = $1.20; t(49) = 3.20, p <
.005; all other cells’ ps > .26). Thus, putting participants in a relaxed state reduced compensatory

preference in a predictable manner.

2.7.2.5 Mediated Moderation

To explore whether anxiety accounted for the observed variations in ethnocentric
preference, | tested for mediated moderation (Hayes, 2012; Model 8; bootstrapped with 10,000
draws). Of notable distinction from study 2 is that this model incorporates a moderating effect of
the mechanism (i.e. an “a” path moderator). As predicted, there was a conditional indirect effect
of product congruity (1 = Extremely Incongruent) through state anxiety on ethnocentric
preference (95% CI: .002; .37). Specifically, state anxiety explained why ethnocentric preference
was elevated following the evaluation of the extremely incongruent soft drink in the control
condition (95% CI: .03; .44), but not in the low arousal condition (95% CI: —.02; .16). As

predicted, low arousal alleviated anxiety and subsequently dampened ethnocentric preference.

42



2.7.2.6 Physiological Arousal

The final goal was to answer the elusive question of whether compensation truly is a means
by which a person can immediately regulate the intensity of the emotional response to extreme
incongruity. To explore this, | used the counterbalance of the compensation task as a between-
subjects condition and added it to the model. This allowed me to isolate whether physiological
arousal varied when participants were able to compensate at t; (time point 1) in the taste profile
task—in essence, whether the first exposure to the basket of strawberries was the one that
corresponded to participants’ cultural origin.

A three-way ANOVA on participants’ SCRs yielded a significant main effect of aroused
state, such that participants were less aroused in the low arousal condition (M = 1.24) than in the
control (M = 1.69; F(1, 196) = 8.55, p <.005). This confirmed that the manipulation of arousal
held for the duration of the task. There was also a main effect of product congruity, such that
participants were more aroused after seeing the extremely incongruent soft drink (M = 1.69) than
after seeing the congruent soft drink (M = 1.25; F(1, 196) = 7.58, p <.01). This is consistent with
evidence of a direct physiological consequence to extreme incongruity (Noseworthy et al., 2014).
These two effects were qualified by a marginally significant three-way interaction (F(1, 196) =
2.97, p = .086). The only significant simple effect was in the extremely incongruent control. As
predicted, participants were less aroused immediately following t; when they could affirm
ethnocentric preference (M = 1.60) than when they could not (M = 2.26; F(1, 196) = 4.59, p <
.05). This did not occur in the low arousal condition (Mno-affirmation= 1.24 VS. Maffirmation = 1.60, p =
.24). No other effects were significant (ps > .73). These results suggest that the diminishing
SCRs when participants affirmed ethnocentric preference could not be the result of a natural

decrease in aroused state over time, given that the conditions were counterbalanced. Thus, the
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results confirmed that compensation had a dampening effect that was similar to that elicited by
relaxation. This represent some of the first empirical evidence that compensation combats a

heightened physiological response, which corresponds with anxiety.

2.7.3 Discussion

In further support of the core prediction, the instance of extreme product incongruity
coincided with greater willingness to pay for a basket of strawberries from the consumers’ self-
identified cultural region (H1 and H2). Furthermore, relaxation inhibited compensatory
preference in a predictable way by reducing state anxiety. Thus, building on study 2, | tested for
the mechanism using direct moderation. Critically, the results also revealed that extreme
incongruity elevates actual physiological arousal, and that this is immediately dampened after
participants compensate in an unrelated domain. This represent some of the first definitive

evidence that compensation indeed serves as a true coping mechanism for expectancy violations.

2.8 Study 4

One of the most important insights gleaned from study 3 was that compensation dampens
the arousal intensity elicited by extreme incongruity. Importantly, arousal-induced anxiety is the
driving factor for why evaluations of extremely incongruent products tend to be negative
(Noseworthy et al., 2014). This raises the possibility that if a consumer can compensate prior to
explicitly evaluating an extremely incongruent product, such a judgment may not be as negative
as it would be otherwise (H3), as compensating in unrelated domains would alleviate the tension.
The previous studies do not reflect this possibility, as | have exclusively collected product
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evaluations and anxiety ratings before consumers compensated. In study 4, | thus sought to come

full circle and bring the lens back to what compensation may mean for product evaluations.

2.8.1 Method

One hundred and ninety university students (49% females; Mage = 21.9) participated in the
study in return for partial course credit. Participants were randomly assigned to one of four
conditions in a 2 (product congruity: congruent vs. extremely incongruent) x 2 (compensation:
pre vs. post-evaluation) between-subjects factorial design. The study used the compensation task
from study 2 (green consumption) to explore the implications of the core finding observed in
study 3 (dampened arousal intensity) on product evaluations.

The product category chosen for this study was smartphones because smartphones are
relevant to consumers, and there is strong prototypicality within the category in that the standard
design of a smartphone (a black box) has varied little over time. This afforded the opportunity to
develop an extremely incongruent product design that violates this prototype. As with prior
studies, a pilot test confirmed the three-level operationalization of product congruity. | then
adapted the two levels that were the focus of the hypotheses (Appendix D).

Participants were informed that they were going to examine a new smartphone. The
questionnaire consisted of the same evaluation, typicality, anxiety (state and trait), and resolution
measures used in prior studies. The compensation task followed the procedures outlined in study
2. Specifically, participants learned that in addition to examining a new smartphone, I sought to
develop a general consumption profile. In reality, this served as the compensation task, wherein
participants were asked their preference for three products with environmentally friendly

attributes (Griskevicius et al., 2010). The compensation task was administered after participants
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viewed the smartphone, but either before or after participants filled out the questionnaire about
the smartphone. Specifically, in the post-evaluation condition, participants were administered the
compensation task after viewing and providing their opinions on the smartphone (in line with
prior studies). In contrast, and of specific interest to the current study, participants in the pre-
evaluation condition were administered the compensation task after viewing, but before
explicitly providing their opinions on, the smartphone.* The session concluded with basic

demographic questions.

2.8.2 Results

2.8.2.1 Manipulation Checks—Product Congruity
Two-way ANOVAs confirmed that the extremely incongruent smartphone was indeed
perceived as less typical (o = .87; Mextinc. = 2.66 VS. Mcong.= 5.39; F(1, 186) = 174.78, p < .001),

and was less likely to be resolved (ratings: r = .72; Mextinc. = 3.49 VS. Mcong. = 4.85; F(1, 186) =

42.81, p <.001; coded responses: Mextinc. = —.43 vs. Mcong. = .54, F(1, 186) = 78.31, p <.001),
than the congruent smartphone. No other effects were significant (all ps > .15). Thus, as

expected, compensation task did not influence perceived typicality or the resolution process.

2.8.2.2 Compensation Test—~Preference for “Green” Products
A two-way ANOVA on green preference yielded a main effect of product congruity, such

that participants preferred the green product more after viewing the extremely incongruent phone

4 To ensure | was not inadvertently tapping temporal effects leading to differences in evaluations, this design was
piloted using the pilot test products from study 2, which were not linked to compensation. The results showed
evaluations for extreme incongruity did not alter by whether they were captured pre/post a standard preference task
(see details in Appendix D).
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(M = 6.24) than the congruent phone (M =5.67; F(1, 186) = 4.81, p <.05). No other effects were
significant (ps > .52). Thus, regardless of when the compensation task took place, extreme
incongruity elevated green preference. The critical question was, unlike study 2, whether the
compensation task had a meaningful impact on consumers’ product evaluations and state

anxiety.

2.8.2.3 Product Evaluations

A two-way ANOVA on product evaluations (o = .95) yielded a main effect of product
congruity, such that participants liked the extremely incongruent phone less (M = 3.96) than the
congruent phone (M = 4.51; F(1, 186) = 13.11, p < .001). The main effect of compensation was
not significant (p = .46). The analysis also yielded a significant interaction (F(1, 186) = 6.76, p <
.05). As illustrated in Table 4, and consistent with previous studies, participants who conveyed
their evaluations before they compensated liked the extremely incongruent phone far less (M =
3.59) than the congruent phone (M = 4.71; F(1, 186) = 13.11, p <.001). This effect was
eliminated when evaluations were captured after compensation (Mextinc. = 4.31 VS. Mcong.= 4.30, p
=.99). Another way to look at this is that compensation task elevated the evaluations for the
extremely incongruent phone (Mpre-eval. = 4.31 VS. Mpost-eval. = 3.59; F(1, 185) = 5.65, p <.05), but

not the congruent phone (p = .20).
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Table 4: Means, Standard Deviations, and Cell Sizes for Study 4

Post-Evaluation Pre-Evaluation
(Compensation after Evaluations) (Compensation before Evaluations)
Congruent Extremely Congruent Extremely
Incongruent Incongruent
Typicality 5.53 (1.30) 2.50 (1.49) 5.24 (1.26) 2.81 (1.60)
Resolution 5.01 (1.51) 3.37 (1.55) 4.69 (1.36) 3.42 (1.68)
Evaluations 4.71 (1.41) 3.59 (1.64) 4.30 (1.31) 4.31 (1.59)
State Anxiety' 1.66 ( .48) 2.06 (.72) 1.80 ( .55) 1.77 ( .55)
Coding for .61 ( .65) -.36 ( .87) A8 (.77) —.49 ( .71)
Resolution™ 8.7% 61.7% 16.7% 61.2%
Green Preferencef 5.80 (2.02) 6.28 (1.66) 5.54 (1.91) 6.21 (1.56)
Cell Size 46 47 48 49
Note: Standard deviations are reported in parentheses; ™ = percent of unsuccessful resolution (-1); T = preference

of three environmentally friendly items combined into green preference composite; "= means with adjusted
covariate for trait anxiety (M = 2.16).

2.8.2.4 State Anxiety

Controlling for trait anxiety (F(1, 185) = 33.51, p <.001), an ANCOVA on state anxiety (o
= .87) yielded a significant main effect of product congruity, such that participants were more
anxious after viewing the extremely incongruent phone (M = 1.91) than the congruent phone (M
=1.76; F(1, 185) = 5.66, p <.05). The main effect of compensation was not significant (p = .33).
There was also a significant interaction (F(1, 185) = 7.67, p < .01). Specifically, before
compensating, participants were more anxious upon viewing the extremely incongruent phone
(M = 2.06) than the congruent phone (M = 1.66; F(1, 185) = 13.01, p < .001). Consistent with the
results of study 3, this effect disappeared after compensation (Mext.inc. = 1.77 VS. Mcong.= 1.80, p =

.78). Another way to look at this is that, compensation reduced anxiety for participants exposed
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to extremely incongruent phone (Mpre-eval. = 1.77 VS. Mpost-eval. = 2.06; F(1, 185) = 7.16, p < .01),

but not the congruent phone (p = .21).

2.8.2.5 Mediated Moderation

To determine whether state anxiety accounted for variations in product evaluations, |
conducted a mediated moderation analysis (Model 8; Hayes, 2012; bootstrapped 10,000 draws).
As predicted, there was a conditional indirect effect of product congruity (coded: 1 = Extremely
Incongruent) on evaluations through anxiety (95% CI: .04, .56). Specifically, and replicating
prior research (Noseworthy et al., 2014), state anxiety explained why evaluations of extremely
incongruent phone suffered in the post-evaluation condition (95% CI: —.49, —.05). Critically, this
pattern was eliminated for participants who could compensate before they explicitly provided

their evaluations (95% CI: —.11, .15).

2.8.3 Discussion

Study 4 confirmed that because the unfavorable evaluations received by extreme
incongruity is the result of arousal-induced anxiety (Noseworthy et al., 2014), and because
compensation can alleviate this tension (study 3), if consumers can compensate after viewing
extremely incongruent products, their evaluations may not be as negative as they would be
otherwise (H3). Importantly, the compensation task altered neither the perceived typicality nor
resolution, but nevertheless ameliorated evaluations by dampening the anxiety elicited by
extreme incongruity. Thus, in bringing the investigation full circle, study 4 illustrated that by

compensating in unrelated domains, consumers can become more open to extreme incongruity.
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2.9 General Discussion

Evidence from four studies suggests that extremely incongruent products, which are
inherently difficult to make sense of, can lead consumers to compensate by affirming other
aspects of consumption, such as brand dominance (study 1), green consumption (studies 2-4),
and ethnocentric preference (study 3). Importantly, I confirm that these effects are the result of
arousal-induced anxiety. Specifically, all studies showed that anxiety mediates compensatory
preference. Furthermore, study 2 illustrated that by allowing consumers to consciously attribute
their tension to a salient source, | was able to attenuate compensatory preference. Further still,
study 3 confirmed that compensatory preference did not occur when consumers were put in a
relaxed state to begin with. This same study extracted actual physiological readings to show that
the moment of compensation corresponds with an immediate reduction in arousal intensity. This
represents some of the most conclusive evidence that compensation operates as a form of coping.
Study 4 brought the inquiry full circle by documenting that because compensation dampens the
tension elicited by extreme incongruity, having consumers compensate in unrelated domains can
alleviate the negative response to extremely incongruent products.

From a theoretical perspective, this work contributes to the schema congruity literature by
demonstrating that, in addition to the traditional predictions of assimilation and accommodation
(Mandler, 1982), consumers can employ fluid compensation as a means of alleviating the tension
that originates from schematic violations. This finding supports the notion that consumption
schemas are functionally interchangeable in alleviating anxiety, such that the inability to resolve
an inconsistency in one belief structure can be satiated by affirming another belief structure.

Furthermore, the current work contributes to the fluid compensation literature by providing the
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first empirical evidence that compensation indeed alleviates the physiological response elicited
by an expectancy violation. Building on this, this work also shows that allowing consumers to
compensate in unrelated domains may ameliorate the negative response to extreme incongruity.
Thus, this work highlights how the literature on schema congruity may be narrowing itself by
focusing solely on resolving the product within its respective schema. Rather than change or
update a product schema, consumers can affirm other meaningful aspects of consumption.

From a managerial perspective, this work lends important insights for marketers. Past
research has noted that extreme incongruity results in a product being irreconcilable within its
broader category (Noseworthy & Trudel, 2011), which tends to make evaluations suffer
(Meyers-Levy & Tybout, 1989). Thus, it is not surprising that marketers often caution against the
introduction of radical innovation in the marketplace (Cornescu & Adam, 2013). The current
work offers an alternate point of view by suggesting that consumers may quite adept at resolving
the tension that originates from extreme incongruity through other consumption practices, and
that this may even result in positive outcomes for companies that operate in completely unrelated
categories. Notable beneficiaries of extreme product innovations covered in this work ranges
from category dominant brands, to culturally relevant products, and to environmentally friendly
items. The last point has important implications for public policy makers, as it suggests that the
strategic use of extreme incongruity may indirectly have a positive impact on society.

Future research can benefit from investigating just how unrelated a belief system needs to
be for compensatory acts to kick in. For instance, could a category dominant brand benefit from
an extremely incongruent product introduced within its own category? Indeed, although the
current essay explored compensatory acts in product categories that were unrelated to extreme

incongruity, there is the possibility that extremely incongruent products may elevate consumers’
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preference of objects that can alleviate the tension within the same product category. This
possibility was explored in two follow-up studies, which suggested that this may indeed be the
case. Specifically, the follow-up studies showed that consumers may become more likely to
choose the dominant brand of a category (e.g., Kleenex in the facial tissue category) after seeing
an extremely incongruent product from the same category (i.e., a black facial tissue). Similar
findings were obtained in a second follow-up study, which used a different product category
(smartphones) and a different dominant brand (Apple). Given these promising initial results,
future work may systematically explore how dominant brands can benefit from the introduction
of extremely incongruent products in their category. Examining this possibility would reveal the
true boundaries of fluid compensation, while affording unique managerial insights. Furthermore,
future work can expand on these implications in relation to recent research, which has shown that
radical innovations in a product category are more likely to impact the schematic representations
of the category when introduced by the dominant brand (Bagga, Noseworthy, & Dawar, 2016).

Certainly, more research is needed in this area.
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Chapter 3

Animate Motion Elevates the Preference of Personal Safety Products

3.1 Abstract

Animate motion refers to the perceived ability of objects to move in a self-propelled way.
It has long been theorized that animate motion is associated with potential threats in the vicinity.
However, despite the increasingly common use of animate motion in marketing communication
elements such as the brand logo, researchers have yet to explore whether animate motion may be
harnessed by marketers to shape consumption preferences. In exploring this, I build on the
growing body of work in visual design, which suggests that visual elements of a logo can shape
preferences through the symbolic meanings they embody. Three studies show that incorporating
animate motion in the visual design of a brand logo generates the inference of unsafe conditions
in the broad environment. This inference subsequently elevates the preference for personal safety
products, including products that cater to physical security (study 1), cyber security (study 2),
and the security of important resources (study 3). These studies isolate the causal role of the
inference of unsafe conditions using moderation tasks. Furthermore, they lend important insights
into the physiological responses that give rise to the inference of unsafe conditions. Taken
together, I document that animate motion can generate the inference of unsafe conditions in the

broad environment, which serves to elevate consumer preference for personal safety products.

3.2 Introduction
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Throughout history, inanimate objects that appeared animate have had the ability to arouse
the imagination, and incite fear. The fundamental divide between inanimate and animate entities
being the capacity of self-propulsion (Aristotle, 2000), much of this fear originated from objects
that seemingly moved on their own volition. In primitive societies, people were often frightened
by trees that swayed, or the moon that moved in the skyline through the night—a reaction
considered to be the origins of the deification of natural phenomena (Tylor, 1871). A critical
observation is that the fear elicited by animate motion is not specific to our ancestral past, but
persists across many species (Darwin, 1871; Vignoli, 1882). This led researchers to argue that
animate motion, in the absence of the ability to identify whether object is a friend or foe, is
rapidly interpreted as the existence of a potential threat to personal safety (Darwin, 1871).

For companies, motion is a critical visual design component of marketing communication
elements, such as the brand logo. Knowing that the consumer interest in dynamic media is
surging (Kim & Lakhshmanan, 2015), companies are spending a great deal of time and money to
transform the static visual elements of their marketing communications into dynamic entities.
The importance of motion in visual design is acknowledged by the United States and European
laws, which allow companies to trademark the motion cues they use to animate their brand logos.
A recent example is Toshiba, the first recipient of the European Union trademark for motion
marks, which registered the animate motion of several triangles seemingly expanding and
multiplying on their own around the static “Toshiba’ logo (Karanam, 2019). Despite the growing
interest in motion in visual design, and despite the increasing use of animate motion in relation to
inanimate marketing communication elements such as the brand logo, researchers have yet to
systematically explore how animate motion can be harnessed by marketers to shape consumption

preferences.
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The growing body of work in visual design suggests that well-crafted brand logo design
can be used to shape preferences, often through the symbolic meanings embodied by its design
elements (Fajardo et al., 2016; Jiang et al., 2016; Henderson & Cote, 1998; Luffarelli et al.,
2019, Rahinel & Nelson, 2016). Symbolic meanings convey important information to
consumers, such as the brand identity (Luffarelli et al., 2019), the attributes of a product (Jiang et
al., 2016), or—as is most relevant to inferences regarding personal safety—the conditions of
one’s environment (cf., Fajardo et al., 2016; Rahinel & Nelson, 2016). For example, the simple
act of adding a frame around a brand logo can lead consumers to generate the inference of being
protected from potential risks, because frames hold the symbolic meaning of adding boundaries
between the self and others (Fajardo et al., 2016). Thus, if animate motion is associated with
threats to personal safety, incorporating animate motion cues in the visual design of a brand logo
may have critical consequences for consumption preferences. Specifically, the current essay
explores the possibility that incorporating animate (vs. inanimate) motion in the visual design of
a brand logo elevates the perceived unsafety of the broad environment, which subsequently
increases consumer preference for personal safety products.

In testing this possibility, the current essay makes important advances. First, | add to the
marketing literature on motion as a visual design cue. Despite the common focus on motion as a
low-level perceptual cue that captures attention (Cian, Krishna, & Elder, 2014; Simola, Kuisma,
& Odrni et al., 2011; Yoo & Kim, 2005), the current essay shows that motion can be broadly
categorized as animate and inanimate, and illustrates that using animate motion can have
implications on consumption preferences by producing higher-level inferences about the
conditions of one’s environment. Second, the current essay adds to the literature on animate

motion by establishing a consumption-relevant downstream consequence of animate (vs.
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inanimate) motion. Although the link between animate motion and inferences of safety has been
a point of discussion for over a century (e.g., Darwin, 1871, Tylor, 1871, Vignoli, 1882),
researchers have often focused on cognitive and emotional reactions associated with animate
motion (e.g., Leding, 2018; 2019; 2020). The current work advances this stream of research by
illustrating that because animate motion creates the inference of unsafe conditions, it can impact

subsequent consumption preferences in predictable ways.

3.3 Conceptual Development

The link between animate motion and inferences of personal safety has been a point of
inquiry for over a century, spanning areas including anthropology (Bird-David, 1999; Stringer,
1999; Hayward, 1997; Tylor, 1871; Papapetros, 2012), art (Gell, 1998), animal psychology
(Greggor, Mclvor, Clayton, & Thornton, 2018; Vignoli, 1882), and, more recently, social
psychology (Leding, 2018; 2019; 2020). However, researchers in marketing have yet to consider
the consumption-relevant consequences of animate motion.

Following extant work, I define animate motion as movement patterns that give the
impression of self-propulsion (Di Giorgio et al., 2017; Rakison, 2006). In nature, only animate
entities have the ability move in a self-propelled way, whereas inanimate objects move due to
external sources of energy (Tremoulet & Feldman, 2000). This fundamental divide is represented
in the human mind through primitive image schemas (Mandler, 1992), which consist of abstract
images depicting the way in which objects tend to move. This innate knowledge allows people to
rapidly discern animate motion, even when it originates from two-dimensional geometric shapes

(Heider & Simmel, 1944; Michotte, 1946, Tremoulet & Feldman, 2000).
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3.3.1 Animate Motion as a Non-Conscious Threat Cue

The study of animate motion originated with research on animals’ reactions towards
objects that seemingly moved on their own accord. In writing his observations of his own pets,
Darwin (1871) noted that although animals were often indifferent to inanimate objects, they
tended to show defensive proclivities (e.g., fiercely growling, barking) when these objects were
seemingly endowed with agentic movement (e.g., when a parasol moves due to unobservable
patterns of the wind). Darwin (1871) reasoned that animals may be inferring a potential threat to
their safety when they saw animate movement. Following this observation, Tito Vignoli (1882)
set up a series of experiments in which he explored animals’ reaction to unfamiliar objects
inserted into their cages. Vignoli (1882) observed that although animals tended to be calm upon
seeing the object adopt inanimate movement, they would express violent gestures, shrieks, and
other defensive signs when the object incorporated animate motion. Ethnographic work of the
same era similarly finds that primitive societies often perceived lifelike movement in trees that
swayed, eliciting defensive reactions (Tylor, 1871). These findings led researchers to argue that
animate movement may be activating threat inferences in animals as well as humans (e.qg.,
Warburg, 1923). This assertion falls in line with classic work on animals’ fight-or-flight
instincts, which suggests that for any species, securing personal safety is biologically more
urgent than either reproduction or finding nutrition (e.g., Hediger, 1955). In this regard,
preparedness for a potential threat may be considered the most adaptive response to the
perception of animate movement.

Recent work expanded on the adaptive relevance of animate movement in humans (e.g.,
Caramazza & Shelton, 1998; Mahon & Caramazza, 2009; Schultz, Friston, O’Doherty, Wolpert

& Frith, 2005). For example, researchers have shown that human newborns can distinguish
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abstract geometric shapes based on whether they adopt animate or inanimate movement (e.g., Di
Giorgio, Lunghi, Simion, & Vallortigara, 2017), suggesting that the knowledge of animate
movement may exist in all humans at birth as part of primitive mental schemas. Similarly,
research finds that animate motion judgments for abstract shapes are observable across diverse
cultures, presenting themselves in nonindustrial societies with minimal exposure to television,
computer, and other sources of artificial motion stimuli (Barrett, Todd, Miller, & Blythe, 2005).
These findings fall in line with the intuition that the knowledge of animate motion may have its
roots in the evolutionary process. Furthermore, recent neurological research shows that the
perception of animate, but not inanimate, motion activates the amygdala and periaqueductal
gray, also known as the acute threat circuitry, the structure involved in “fight-or-flight”
responses (Coker-Appiah, White, & Clanton et al., 2013).

Despite the growing body of research on animate motion, the common research focus has
been on what the adaptive relevance of animate motion means for the object in question. This
research has shown that objects that are endowed with animate motion can automatically attract
attention (Altman, Khislavsky, Coverdale, & Gilger, 2016; Lindemann, Nuku, Rueschemeyer, &
Bekkering, 2011; Meyerhoff, Huff, & Schwan, 2013), enjoy spatial memory advantages (van
Burren & Scholl, 2017), and correlate with threat perceptions (e.g., Leding, 2018; 2019; 2020).
Researchers have yet to establish that there may be more to animate motion than what it means
for the object in question. The insights into how animate motion may have implications that go
beyond the object, and how marketers can use animate motion to impact consumption

preferences, comes from a distinct line of research on visual design.

3.3.2 Visual Design and Symbolic Meanings
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When it comes to shaping consumption preferences, one of the strongest tools at a
marketer’s disposal is visual design. Visual design refers to aesthetic features, such as colors,
forms, and motion patterns, which are primarily applied to marketing communication elements,
such as the brand logo (Fajardo et al., 2016; Jiang et al., 2016; Henderson & Cote, 1998;
Luffarelli et al., 2019, Rahinel & Nelson, 2016), or the product packaging (Deng & Kahn, 20009,
Sundar & Noseworthy, 2014). Well-crafted visual design can allow marketers to convey valuable
information to consumers, often through the symbolic meanings embodied by design elements
(Fajardo et al., 2016; Jiang et al., 2016). Meaning, in this context, refers to the connotations
people derive from the physical stimuli that the design element emulates (e.g., the color red as an
abstract representation of danger; Mandel & Johnson, 2002). Symbolic meanings can
subsequently trigger inferences regarding elements of the context in which the design is viewed.
Researchers have shown that visual elements can produce inferences even when consumers are
not consciously aware of the symbolic meaning (Meert, Pandelare, & Patrick, 2014). For
example, Meert and colleagues (2014) have shown that design elements that emulate
evolutionarily relevant resources can trigger inferences regarding the product they are attached
to, without consumers being consciously aware of the source of the inference. This view holds
that consumers viewing animate motion in a marketing element, such as the brand logo, may use
the innate meaning associated with this motion to make inferences that go beyond the object.

The above example relates to a critical aspect of higher-level inferential processes, which
is that the inference derived from a visual element tends to be applied to the aspect of the context
most relevant to the inference (Crolic, Zheng, Hoegg, & Alba, 2019; Jiang et al., 2016). Because
animate motion implies the existence of potential threats in the vicinity, this suggests the

possibility that animate motion may engender the inference of unsafe conditions in one’s
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environment. This proposition is consistent with evidence from evolutionary psychology, which
suggests that being exposed to evolutionarily threatening stimuli tends to impact subsequent
consumption preferences by sensitizing consumers to potential dangers that may exist in their
environment (Maner, Kenrick, & Becker et al., 2005; Griskevicius & Kenrick, 2013). Further to
this point, research in visual design similarly suggests that objects that imply potential dangers,
such as objects that violate laws of physics, may create inferences regarding the conditions of
one’s environment (Rahinel & Nelson, 2016). Collectively, these findings point to the possibility
that the adaptive relevance of animate motion may be harnessed by marketers to impact
perceptions about the circumstances of the broad environment, which may subsequently shape

preference.

3.3.3 Hypotheses

To recap, extant work on animate motion posits that objects that appear to move in a self-
propelled way are associated with potential threats to personal safety (Coker-Apiah et al., 2013;
Darwin, 1871; Vignoli, 1882). Furthermore, research on visual design suggests that design
elements can carry symbolic meanings (e.g., Meert et al., 2014), which subsequently trigger
inferential processes that are used to inform preferences regarding the product or the brand
(Fajardo et al., 2016; Jiang et al., 2016; Henderson & Cote, 1998; Luffarelli et al., 2019; Rahinel
& Nelson, 2016). However, it is not that people only generate inferences that relate to the
product or brand, but that they just tend to do so when the inference is diagnostic to these
elements (Crolic et al., 2019; Rahinel & Nelson, 2016). In the case of inferences regarding a lack
of personal safety, the most salient target of the inference tends to be the broad environment (cf.,

Griskevicius & Kenrick, 2013). If animate motion indeed alters the perceived safety of one’s
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broad environment, this would inform consumption preferences in predictable ways.
Specifically, when people perceive their broad environment to be unsafe, they become more
amenable to products that can protect them, and their valuable resources, from negative events
(Griskevicius & Kenrick, 2013)—what | refer to as personal safety products. Thus, it is my
contention that animate motion will elevate consumer preference of personal safety products by

generating the inference of unsafe conditions in their broad environment. Stated formally,

H1: Consumers will prefer personal safety products more after viewing animate, as

opposed to inanimate, motion cues.

H2: The effect of animate motion on preference is mediated by the inference of unsafe
conditions, such that viewing animate (vs. inanimate) motion elevates the perceived
unsafety of the broad environment, which, in turn, enhances the preference of

personal safety products.

My next step was to solidify the role that the inference of unsafe conditions elicited by
animate motion plays on the preference of personal safety products. Although the inference of
unsafe conditions should broadly encourage flight to safety, there is reason to believe that the
strength of this relationship will be modulated by how people non-consciously interpret potential
dangers in their environment. Specifically, evidence suggests that the interpretation of potential
dangers as avoidable (vs. inevitable) allows consumers to engage in behaviours that can help
eliminate potential negative outcomes (Meijen, Jones, McCarthy, Sheffield, & Allen, 2013;

Stapinsky, Abbot, & Rapee, 2010; Pervin, 1963). To this end, one of the strongest predictors of
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the way in which people interpret dangers relates to trait anxiety (Mathews & Mackintosh,
1998). Research shows that higher levels of trait anxiety corresponds with an adverse
interpretation of potential dangers which connotes that threats are inevitable, whereas lower
levels of trait anxiety tend to correspond with a more tempered interpretation which connotes
that threats can be avoided (Boster & Mongeau, 1984; Hale & Dillard, 1993; Hale, Mongeau, &
Lemieux, 1993; Janis & Feshbach, 1954; Mongeau, & Lemieux, 1993). Thus, if animate motion
engenders the inference of unsafe conditions in the broad environment by conveying potential
threats, then trait anxiety should modulate the extent to which the inference of unsafe conditions

elevates the preference for personal safety products. Stated formally,

H3: Trait anxiety will moderate the impact of the unsafe conditions inference on
preference, such that lower levels of trait anxiety will correspond with a greater
impact of the inference of unsafe conditions elicited by animate motion on the

preference of personal safety products.

Up to this point, my hypotheses focused on the link between the inference produced by
animate motion and consumption preferences. However, there is an established finding in
evolutionary psychology that may lend important insights into the link between animate motion
and the inference of unsafe conditions. Specifically, extant work suggests that being exposed to
evolutionary threats heightens autonomic physiological arousal, which is followed by a cascade
of cognitive and emotional responses geared towards solving the ultimate problem (Esteves,
Dimberg, & Ohman, 1994; Griskevicius et al., 2009; Griskevicius & Kenrick, 2013).

Researchers have shown that this can occur outside of conscious awareness. For example,
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Esteves and colleagues (1994) have shown that images of threatening stimuli tend to increase
autonomic skin conductance responses (SCRs), even when rendered invisible by masking.

The importance of understanding the implications of this finding comes from related work
on physiological arousal and attributional processes. This work shows that bringing the
physiological arousal that originates from threats into conscious awareness, and having people
attribute the source of this tension to salient objects, can have deleterious effects on the
inferences produced by the stimulus (e.g., Noseworthy et al., 2014). Thus, if the inference of
unsafe conditions produced by animate motion indeed relates to its association with potential
threats, then such an inference may be shut down if consumers believe their tension originates

from a salient source. Stated formally,

H4: Arousal attribution will moderate the influence of animate motion on preference,
such that the previously stated hypotheses will only manifest when consumers
remain unaware of the source of the physiological arousal they experience upon
viewing animate motion. When consumers are presented with a salient source to
which they can attribute their physiological arousal, animate motion will have no

impact on the inference of unsafe conditions, and on subsequent preferences.

In sum, the innate link between animate motion and threats to personal safety (cf., Darwin,
1871), coupled with the established notion that visual design elements can shape consumption
through the symbolic meanings they embody (Fajardo et al., 2016; Jiang et al., 2016; Henderson
& Cote, 1998; Luffarelli et al., 2019), suggests the intriguing possibility that marketers may be

able to use animate motion as a design element to elevate the preference of personal safety
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products, i.e., products that can protect them and their valuable resources from the occurrence of
negative events. Researchers exploring animate motion have yet to examine whether animate
motion may have implications that extend beyond the object itself. The following studies were

designed to test these predictions.

3.4 Overview of Studies

In focusing on the consumption-relevant consequences of animate motion, | crossed
dependent variables which unite under the notion that they protect consumers and their valuable
resources from negative events (i.e., personal safety products), including physical security (study
1), cyber security (study 2), and security of valuable resources (study 3). Each study shows the
underlying role of perceived unsafe conditions in shaping consumption preferences. Study 1
establishes the relevance of the mechanism on preference by showing that animate motion
elevates the preference of safety-relevant, but not safety-neutral, products. Study 2 elaborates on
the mechanism by showing the role of trait anxiety, a core determinant of whether consumers
perceive threats as avoidable (low trait anxiety) or inevitable (high trait anxiety), in shaping
consumption preferences. Finally, study 3 rounds out this inquiry by directly moderating the

perception of unsafe conditions using a classic misattribution task.

3.5 Study 1

Study 1 sets the stage by exploring the impact of viewing animate motion on subsequent
consumption preferences. Specifically, | explore the prediction that animate motion elevates the
preference for personal safety products, an effect which I expect will not extend to safety-neutral
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products. The specificity of the predicted effect is supported by extant work, which suggests that

the perception of unsafe conditions serves to elevate the utility of products that can shield

consumers from negative events, but would not impact the perceived utility of products that are

neutral to this purpose (cf., Griskevicius & Kenrick, 2013; Rahinel & Nelson, 2016). Researchers

argue that this occurs because although safety-neutral products do not increase consumers’
ability to shield themselves from potential dangers, they also do not reduce the ability to do so
(Griskevicius & Kenrick, 2013). In exploring this critical parameter of the theoretical model,
study 1 examines the impact of animate motion on the preference of a product that could

plausibly be positioned as a safety-relevant, or safety-neutral, item.

3.5.1 Method

3.5.1.1 Participants and Design

An a priori sample was estimated based on the standard Type 1 error rate (o = .05),
estimated power (1 — B =.80), and the ability to identify a medium to small effect should one
exist (f = .18; Cohen, 1988). The end result was a sample (N) of three hundred and twenty
participants (41.9% Female; Mage = 37.9), recruited through Amazon’s Mechanical Turk, and
paid a nominal fee for their participation. Participants were randomly assigned to one of six
conditions in a 3 (motion: static, inanimate, animate) x 2 (positioning: safety-relevant, safety-

neutral) between-subjects factorial design.
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3.5.1.2 Stimuli—Product Category

The product category chosen for the current study was the toothpaste category. This
category was selected for two reasons. First, toothpaste has been extensively featured in the goal-
compatibility literature (e.g., Chatterjee, Roy, & Malshe, 2011; Chernev, 2004; Florack,
Ineichen, & Bieri, 2009; Kopetz, Kruglanski, Arens, Etkin, & Johnson, 2012; Wang & Lee,
2006), as it can plausibly be positioned in relation to its ability to produce safety-relevant
(protection for teeth), or safety-neutral outcomes (getting a beautiful smile; Wang & Lee, 2006).
This gave me a well-established operationalization for product positioning. Second, the attributes
of the toothpaste category are unrelated to movement. Extant work suggests that motion can
increase the processing fluency of conceptual properties that relate to movement, which can
elevate preference (cf., Cian et al., 2014; Brasel & Hagtvedt, 2016). Thus, in testing the impact
of animate vs. inanimate motion on preferences compared to a static image, it was deemed
critical to ensure that motion alone would not impact preference by producing processing fluency

with product attributes presented to participants.

3.5.1.3 Stimuli—Animacy

In line with extant work (Heider & Simmel, 1944; Michotte, 1946; 1963), the stimulus
selected for the animacy manipulation consisted of a simple geometric shape (diamond). The
motion trajectory used in the study was vertical in nature, with the diamond initially moving
upwards, and then concluding its motion by moving downwards to its original position. The
critical difference between animate and inanimate conditions was the appearance of self-
propulsion. Specifically, inanimate movement was operationalized as a rigid motion, with the

shape of the diamond remaining constant throughout the movement pattern. In contrast, the
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animate motion incorporated the diamond mimicking a jumping gesture, with the object
contracting prior to moving upwards, and expanding upon its upward motion. The
operationalization of animate and inanimate motion was directly taken from Kawabe (2017), and
implemented on the selected geometric shape (diamond) by a graphic designer.

To ensure that the manipulation worked as intended, a pretest (N = 150) was conducted.
The pretest consisted of participants viewing either the animate or inanimate diamond, and
engaging in a categorization task. Specifically, upon viewing the motion pattern, participants
were asked to select which of the two options (mechanic movement, organic movement) best fit
the motion they were exposed to. To reinforce this categorical measure, participants answered
two additional questions, which captured the extent to which the diamond appeared as if it was
moving by its own force, and by its own momentum (anchored: 1 = not at all, 7 = very much).
The latter two questions directly map onto the definition of self-propelled motion (cf., English
Thesaurus, 2020), and thus were deemed ideal to further delineate animate motion judgments. A
binary logistic regression (0 = mechanic, 1 = organic) confirmed that the animate motion was
more likely to be categorized as organic (73.7%) than the inanimate motion (9.5%; f = 3.28, SE
= .48, Wald %= 47.92, p < .001). An independent samples t-test on self-propelled motion
perception (r = .76) further supported these findings, such that animate motion was perceived as

more self-propelled (M = 5.53) than the inanimate motion (M = 3.31, t(148) = 7.43, p < .001).

3.5.1.4 Procedures
Participants read that they were taking part in a survey conducted in collaboration with
Baxtra, a company specializing in the toothpaste category, who was interested in consumers’

perceptions of its new product. Participants read that they would see a mock-up advertisement
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for the product in the next page, and provide their perceptions. Participants were directed to the
next page, where they were exposed to the advertisement (Appendix E). The advertisement
consisted of the brand logo, a picture of a toothpaste, and a product description. In the safety-
related condition, the description consisted of a slogan (“Best way to protect your teeth”) and
product attributes (“prevents gingivitis,” and “prevents cavities”) that aligned with personal
safety. In contrast, in the safety-neutral condition, the description consisted of a slogan (“Best
way to get a beautiful smile’) and product attributes (“whitens your teeth,” and “freshens your
breath”) that were neutral to personal safety. The product descriptions were directly taken from
Wang and Lee (2006). Animacy was manipulated through the brand logo, which consisted of a
simple geometric shape (i.e., a diamond) with the brand name (i.e., Baxtra) written next to it. In
the inanimate and animate conditions, the brand logo was endowed with movement, as specified
in the pretest. The current study also included a static condition, in which the brand logo was not
endowed with movement. This allowed me to explore the relative impact of motion cues, which
either did or did not incorporate animate movement, compared to consumers’ baseline
preferences. Across all conditions, the brand name next to the diamond remained static.

After participants examined the advertisement, they were directed to a questionnaire. In an
effort to establish the basic phenomenon, participants responded to a three-item scale which
captured their purchase likelihood of the product (9-point scales; anchored: unlikely/likely,
impossible/possible, improbable/probable; Chattopadhyay & Basu, 1990). Afterwards,
participants were directed to a separate page, where they were told that the researchers were
interested in getting to know them better, and wanted to understand their perceptions about their
broad environment. Participants then rated their agreement with three scale items (anchored: 1 =

strongly disagree, 7 = strongly agree), which captured the perceived unsafety of the broad
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environment (“There are a lot of unsafe things in the world,” “My surroundings can be
dangerous,” “Right now, my environment seems unsafe,” adapted from Rahinel & Nelson, 2016).
The manipulation checks described in the pretest were omitted in the main study, given that the

study design made it unsuitable to collect motion-based judgments across all conditions.

3.5.2 Results

3.5.2.1 Personal Safety—Purchase Likelihood

A two-way ANOVA on purchase likelihood (o = .96) revealed no significant main effects
(ps > .11), but a significant motion x positioning interaction (F(2, 314) = 3.89, p < .05). Simple
effects revealed that the purchase likelihood for the toothpaste varied as a function of motion in
the safety-relevant condition (F(2, 314) = 5.86, p < .005), but not in the safety-neutral condition
(Mstatic = 5.20 VS. Minanimate = 5.43 VS. Manimate = 5.18; p = .83). Consistent with predictions,
participants in the safety-relevant condition were more likely to purchase the product after
viewing the animate motion (M = 6.30) than the inanimate motion (M = 4.69; F(1, 314) = 11.40,
p < .005) and the static image (M = 5.26; F(1, 314) = 4.78, p < .05). Furthermore, the purchase
likelihood of the safety-relevant product did not significantly differ between inanimate and static
conditions (p = .23).

Although this pattern of results confirmed the formal hypothesis (H1), | conducted planned
contrasts, which examined variations in purchase likelihood within each motion condition, for
exploratory purposes. The results revealed that participants who viewed the animate motion were
more likely to purchase the product when it was positioned as safety-relevant (M = 6.30) than

safety-neutral (M =5.18; F(2, 314) = 5.60, p < .05), whereas this effect did not extend to
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participants viewing the static image (Msafety-relevant = 5.26 VS. Msafety-neutral = 5.20; p = .88).
Finally, although not expected, the results also suggested that participants who viewed the
inanimate motion were directionally less likely to purchase the product when it was positioned as

safety-relevant (M = 4.69) than safety-neutral (M = 5.43; F(2, 314) = 2.47, p = .12).

3.5.2.2 Inference—Unsafe Conditions

The results for purchase likelihood confirmed that animate motion indeed elevated the
preference of the safety-relevant product, an effect which did not extend to the safety-neutral
product. I then shifted my focus to what animate motion may mean for the proposed mechanism.
To reiterate, | expected that being exposed to animate motion would elevate the inference of
unsafe conditions in the broad environment (H2), but that this inference would only elevate the
purchase likelihood of the safety-relevant, but not the safety-neutral, product (H1). A two-way
ANOVA on unsafe conditions (o =.70) as a function of motion and product positioning was
conducted to explore the former prediction (H2). The results confirmed that there was a
significant main effect of motion (F(2, 314) = 3.92, p < .05). The nature of this main effect was
such that participants perceived their broad environment to be more unsafe after viewing the
animate motion (M = 4.80) than the inanimate motion (M = 4.40; F(1, 314) = 4.87, p < .05) and
the static image (M = 4.33; F(1, 314) = 6.77, p < .05). There were no significant differences
between the inanimate and static conditions (Mstatic = 4.33 VS. Minanimate = 4.40, p = .69). Neither
the main effect of positioning, nor the brand logo x positioning interaction were significant (ps >
.74). Thus, in line with my prediction, animate motion elevated the perceived unsafety of the

broad environment across both positioning conditions.
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3.5.2.3 Mediated Moderation

To determine whether the inference of unsafe conditions accounted for the variations in
purchase likelihood, a mediated moderation analysis was conducted (Hayes 2012; Model 15;
bootstrapped with 10,000 draws). This model permits a back-ended moderator (“b” path) to an
overall mediated effect. Theoretically this was appropriate given product positioning did not
interact with motion to alter perceived unsafety, but it did interact with motion to alter purchase
likelihood. As predicted, the results confirmed that the inference of unsafe conditions explained
why the purchase likelihood of the safety-relevant product was elevated for participants viewing
animate motion compared to the inanimate motion (95% CI: .03; .55), and the static image (95%
ClI: .09; .63). Critically, this effect did not extend to the safety-neutral product (95% CI: -.07;

.26, and 95% CI: —.08; .29 respectively).

3.5.3 Discussion

The results of study 1 support the prediction that animate motion will elevate preference
for personal safety products by increasing the perceived unsafety of the broad environment (H1
and H2). Furthermore, the results highlight the role of the mechanism in subsequent consumption
preferences by showing that animate motion would not alter the preference of safety-neutral
products, which neither help nor hurt consumers’ ability to protect themselves from potential
dangers (Rahinel & Nelson, 2016). This supports the critical notion that the impact of animate
motion on subsequent preferences corresponds to its association with potential threats in the
environment (cf., Griskevicius & Kenrick, 2013). Given this, study 2 aimed to further delineate
the mechanism by exploring the role of trait anxiety, which determines how consumers respond

to threats, in the theoretical model.
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3.6 Study 2

Study 2 was designed with two primary objectives in mind. First, | sought to conceptually
replicate the core finding that animate motion elevates preference for personal safety products by
increasing the perceived unsafety of the broad environment (H1 and H2). Second, | sought to
establish trait anxiety as an important parameter for the impact of animate motion on subsequent
preferences (H3). Extant work suggests that trait anxiety modulates the way in which consumers
evaluate potential threats in their environment (e.g., Byrne, 1964), such that people with low trait
anxiety tend to evaluate potential threats as avoidable, allowing them to take actions that can
prevent negative events (Janis & Feshbach, 1954; Mongeau, & Lemieux, 1993). In contrast,
people with high trait anxiety tend to evaluate potential threats as inevitable, which prevents
them from taking action (Boster & Mongeau, 1984; Hale & Dillard, 1993; Hale, Mongeau, &
Lemieux, 1993). Thus, if the animate motion elevates the perceived unsafety of the environment
due to its association with threats to personal safety, then trait anxiety should modulate the

impact of unsafety inferences on preferences.

3.6.1 Method

3.6.1.1 Participants and Design

Based on the parameters discussed in study 1, two hundred and fifteen participants (38%
Female; Mage = 35.1) were recruited through Amazon’s MTurk in return for a nominal fee.
Participants were randomly assigned to one of two motion conditions in a 2 (motion: inanimate,

animate) x (trait anxiety: continuous) between-subjects factorial design.
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3.6.1.2 Stimuli—Product Category

The product category chosen for the current study was security software. This category
was selected for two reasons. First, security software has clear implications for personal safety,
as it is designed to prevent negative outcomes for electronic devices (i.e., protection against
malware), as well as for the consumer (e.g., protection in bank transactions). Second, purchasing
security software often involves selecting between options that come at different levels of
personal safety. This gave me a natural setting to explore whether animate motion elevates

preference for personal safety at the cost of additional charges.

3.6.1.3 Stimuli—Animacy

The stimulus selected for the animacy manipulation consisted of a letter (M), which was
part of the fictitious brand logo created for the purposes of the study (Mefra). The motion
trajectory used in the study was horizontal, with the letter M entering the screen from the left,
and proceeding towards right until reaching the rest of the letters (efra). In line with study 1, the
critical difference between animate and inanimate conditions was the appearance of self-
propulsion. Specifically, inanimate movement was operationalized as a rigid motion, with the
letter M sliding across the screen. In contrast, the animate motion incorporated the letter
mimicking a walking gesture, with the two straight lines in the letter acting as if they were the
legs of the entity. To ensure that the manipulation worked as intended, a pretest (N = 149) was
conducted, with the same measures described in study 1. A binary logistic regression (0 =
mechanic, 1 = organic) confirmed that the animate motion was more likely to be categorized as

organic (68%) than the inanimate motion (20.3%; 4 = 2.12, SE = .38, Wald y?= 31.15, p <.001).
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An independent samples t-test on self-propelled motion perception (r = .80) further supported
these findings, such that animate movement was perceived as more self-propelled (M = 5.42)

than the inanimate movement (M = 3.85, t(148) = 5.96, p <.001).

3.6.1.4 Procedures

Participants read that they were taking part in a survey conducted in collaboration with
Mefra, a company specializing in digital security solutions, who was interested in consumers’
perceptions of its product selection. Participants then read that they would see the product
selection in the next page, and provide their opinions. In the next page, participants were exposed
to the brand logo, which was situated on top of the page, with the product options displayed
below it (Appendix F). Overall, participants were presented with two product options, one titled
“Basic Security” priced at $29.99 per year, and the other titled “Total Security” priced at $49.99
per year. A detailed description of both products was placed below the product images. The
Basic Security option was specified to bring protection only to the electronic devices it was
installed in (e.g., blocking viruses, cryptolockers), whereas the Total Security option was
specified such that in addition to the existing features of the Basic Security option, the product
also helped protect the user (e.g., stops webcam spies from watching you in your home). This
allowed me to explore whether animate motion would elevate preference of personal safety
features at the cost of additional charges. Animacy was once again manipulated through the
brand logo, with participants in the animate (inanimate) condition being exposed to logo
movement endowed with self-propulsion, as specified in the pretest.

After participants examined the product selection, they were directed to a questionnaire.

The questionnaire began with participants considering they were buying a security software that

74



day, and selecting the option they preferred. To ensure that participants were aware of the pricing
points, each option included the price information underneath the product name. Afterwards,
participants responded to a ten-item scale (anchored: 1 = Almost Never, 4 = Almost Always)
capturing their trait anxiety level (e.g., “I am nervous and restless,” “I am a steady person;”
Spielberger & Reheiser, 2009). Finally, participants rated the same unsafe conditions scale, and

the manipulation checks described in study 1.

3.6.2 Results

3.6.2.1 Manipulation Checks

A binary logistic regression on motion categorization as a function of motion, trait anxiety
(M =2.10, a = .91), and their interaction revealed a main effect of motion, such that the animate
motion was more likely to be categorized as organic (68.9%) than the inanimate motion (18.3%;
p=3.27, SE = .95, Wald y“=11.74, p < .001). No other effects were significant (ps > .27).
Furthermore, a linear regression analysis on self-propelled motion perception (r =.77) confirmed
that animate motion was perceived as more self-propelled (M = 5.82) than inanimate motion (M

=461, p=1.19, SE = .57, t(211) = 2.10, p < .05). No other effects were significant (ps > .89).

3.6.2.2 Inference—Unsafe Conditions

A linear regression analysis on perceived unsafety of the broad environment (o = .77)
revealed a main effect of motion, such that participants who viewed the animate motion inferred
greater unsafety in their environment (M = 4.67) than participants who viewed the inanimate

motion (M = 4.10; p = 1.21, SE = .50, t(211) = 2.43, p <.05). The results also revealed a
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predictable main effect of trait anxiety (# = 1.12, SE = .34, t(211) = 3.24, p <.005), such that
higher levels of trait anxiety corresponded with greater perceived unsafety. Critically, there was
no significant motion x trait anxiety interaction (p = .23). This supports the notion that animate
motion is relevant to the perceived safety of the broad environment at varying levels of trait
anxiety. The critical question was whether trait anxiety related to the extent to which participants

would act on the inference of unsafe conditions.

3.6.2.3 Personal Safety—Product Choice

A binary logistic regression on product choice revealed a main effect of motion (5 = 2.05,
SE = .85, Wald y?=5.91, p < .05), such that participants were more likely to select the superior
safety option after viewing the animate motion (67.9%) than in the inanimate motion (56%). The
main effect of trait anxiety was not significant (p = .70). Importantly, there was a significant
motion x trait anxiety interaction (8 = — .73, SE = .37, Wald ¥? = 3.94, p < .05). As illustrated in
Figure 1, the nature of this interaction was such that in the animate motion condition, lower
levels of trait anxiety corresponded with greater likelihood of selecting the superior safety option
(6=-.64, SE =.28, Z=-2.29; p <.05). In contrast, there was no significant relationship
between trait anxiety and product preference in the inanimate motion condition (f = .09, SE =
24, Z=—-.39; p =.70). Another way of decomposing this interaction is by identifying the ranges
of trait anxiety for which the simple effect of motion had a significant impact on product
preference. A floodlight analysis revealed that a significant Johnson-Neyman region (p <.05)
emerged when trait anxiety was lower than 2.03 on the 4-point trait anxiety scale (M = 2.10),
such that these participants were more likely to select the superior safety option when presented

with the animate (vs. inanimate) motion.
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Figure 1: Estimated Choice Likelihood of Superior Safety Option in Study 2
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3.6.2.4 Mediated Moderation

To explore whether the inference of unsafe conditions accounted for the observed
variations in product choice, | tested for mediated moderation (Hayes, 2012; Model 15;
bootstrapped with 10,000 draws). Similar to study 1, the model used a back-ended moderator
(“b” path), given that trait anxiety did not interact with motion to alter perceived unsafety, but it
did interact with motion to alter product choice. As predicted, perceived unsafety explained why
seeing the animate motion (coded: 1) elevated the choice likelihood of the superior safety option
for participants with lower trait anxiety (at trait anxiety of 1.31: 95% CI: .09; .70; at trait anxiety
of 2.10: 95% CI: .04; .44). This effect was eliminated for participants with higher trait anxiety (at

trait anxiety of 2.89, 95% CI: —.16; .29).

3.6.3 Discussion
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The results of study 2 conceptually replicated the core findings of study 1 and further
demonstrated the process by illustrating the role of trait anxiety, a critical variable that has been
shown to modulate how people respond to potential threats in their environment (Byrne, 1964).
Specifically, the results confirm that trait anxiety has a robust impact on whether people enact on
the perceived unsafety in their broad environment upon viewing animate motion, such that lower
levels of trait anxiety corresponded with greater choice likelihood of a product that could elevate
personal safety. This is consistent with extant work on evolutionary psychology, which suggests
that people with low trait anxiety respond to the perception of evolutionary threats by taking
action (i.e., the fight-or-flight response), whereas people with high trait anxiety often exhibit
avoidant behavior (i.e., the freeze response; Schmidt, Richey, Zvolensky, & Maner, 2008). Given
this, study 3 aimed to directly manipulate the mechanism by exploring the underlying role of the

non-conscious processes that give rise to inferences regarding safety.

3.7 Study 3

Study 3 was designed with two primary objectives in mind. First, | sought to conceptually
replicate the core predictions that animate motion elevates preference for personal safety
products by increasing the perceived unsafety of the broad environment (H1 and H2). Second, |
sought to lend insights into the link between animate motion and the inference of unsafe
conditions (H4). Extant work in evolutionary psychology finds that being exposed to
evolutionary threats tends to elevate autonomic physiological arousal, which serves a critical
function in alerting people to the existence of potential threats in the vicinity (Esteves, Dimberg,
& Ohman, 1994; Griskevicius et al., 2009; Griskevicius & Kenrick, 2013). Furthermore, recent

evidence suggests that bringing the physiological arousal into conscious awareness, and having
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people attribute the source of this tension to salient objects, can have deleterious effects on the
inferences produced by the arousing stimulus (e.g., Noseworthy et al., 2014). Thus, if the
physiological arousal elicited by animate motion enables the inference of unsafe conditions in
the broad environment, then such an inference may be shut down if consumers believe their
arousal originates from a salient source. To explore this implication, the current study used a
well-established paradigm that relied on auditory misattribution of physiological arousal (cf.,

Savitsky et al., 1998).

3.7.1 Method

3.7.1.1 Participants and Design

One hundred and ninety-one participants (45% Female; Mage = 38.24) were recruited
through Amazon’s MTurk, and were assigned at random to one of four conditions in a 2 (motion:
inanimate, animate) x 2 (misattribution: no vs. yes) between-subjects factorial design. The
sample consisted of participants who had passed a pre-screening conducted under the guise of a
hearing test, which was a critical component of the misattribution task. The details of the

prescreening that preceded the main study are described in procedures.

3.7.1.2 Stimuli—Product Category

The product category chosen for the current study was backpacks. This category was
selected for two reasons. First, backpacks are often used to carry important and valuable
resources, such as money, credit cards, and identification. This gave me a natural context in

which a product, which does not protect the consumer physically, would nevertheless have
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important implications on personal safety. Second, there is a natural variation in the extent to
which a backpack can elevate personal safety (e.g., protection against pickpockets, protection
against hacker scanning of credit cards). This allowed me to employ a product that specifically

focused on personal safety concerns.

3.7.1.3 Stimuli—Animacy

The stimulus selected for the animacy manipulation consisted of a geometric shape (a
circle), which was displayed as the logo of a fictitious brand (Ornia). The motion trajectory used
in the study was horizontal in nature, with the circle initially appearing in the middle of the
screen, and exiting the screen by moving toward the left of the screen. The motion was then
concluded with the circle re-entering the screen from the right, and stopping in its original
position. Following previous studies, the critical difference between animate and inanimate
conditions was the appearance of self-propulsion. Specifically, inanimate movement was
operationalized as a rigid motion, with the circle sliding across the screen. In contrast, the
animate motion incorporated the circle mimicking a running gesture, with the circle initiating its
motion by first stretching to its right, and continuing its motion by stretching to its left. To
emphasize the ability to move on its own volition, the end of the motion trajectory included the
appearance of coming to a stop, with the circle stretching to its right. To ensure that the
manipulation worked as intended, a pretest (N = 151) was conducted. A binary logistic
regression (0 = mechanic, 1 = organic) confirmed that the animate motion was more likely to be
categorized as organic (65.8%) than the inanimate motion (12%; g = 2.64, SE = .43, Wald y° =

37.91, p <.001). An independent samples t-test on self-propelled motion perception (r =.72)
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further supported these findings, such that animate movement was perceived as more self-

propelled (M = 5.44) than the inanimate movement (M = 4.24, t(149) = 4.69, p < .001).

3.7.1.4 Procedures

Participants read that they were taking part in a study on the effects of subliminal sounds
on memory. Participants further read that they would be presented with a mock-up advertisement
of a product in the upcoming pages, and would be required to recall specific aspects of the
advertisement at the end of the study. Participants were then instructed to ensure that their device
was sound enabled, and to set the volume at a high level. Prior to beginning the main survey,
participants read that | would conduct a short hearing test to capture their ability to hear at
different frequencies. They further read that some of the sounds that | would test them on could
be at extremely high frequencies, and thus undetectable by humans. In reality, this allowed me to
ensure that participants were following instructions regarding having their device sound enabled,
which was a critical aspect of the misattribution manipulation that followed. Specifically,
participants were asked, on five consecutive pages, whether they heard the sound that played
automatically for two seconds. Three out of the five pages contained sound files (which were not
visible to participants), whereas the remainder two did not. All sound files that were played were
in the acceptable range of human hearing (between 6 kHz and 10 kHz). To ensure that
participants had a reasonable understanding of the task, they first engaged in a test trial, wherein
they were exposed to a sound frequency (8 kHz) for two seconds, which was conveyed as within
the expected range for what they would be able to pick up on in the main hearing test.
Afterwards, participants moved on to the main hearing test, wherein they were asked to identify,

on five consecutive pages, whether they detected the sound frequency that was emitted on the
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page (No/Yes). Participants who were not able to correctly identify whether a sound was played
or not were eliminated from the final sample.

After finalizing the supposed hearing test, participants were directed to the next page,
where they were informed that from that point onward, they would be exposed to an extremely
high frequency sound (above 20 kHz) that humans are incapable of consciously hearing. They
further learned that while they cannot hear this sound, their subconscious would pick up on it. In
reality, participants were not exposed to any sound. Participants in the misattribution condition
read “Subliminal sound has been found to cause individuals' heart rate to increase. People
exposed to subliminal sound report feeling somewhat anxious and nervous. The heart rate
increase, anxiety and nervousness can start almost instantly, but are not permanent, and will
continue only while you are exposed to this sound.” In contrast, participants in the no
misattribution condition read that “Subliminal sound has no discernible effects on people.” All
participants were then asked to ensure that their device remained sound enabled throughout the
survey, which was conveyed as critical to test the impact of subliminal sounds on their memory.
This misattribution manipulation was directly taken from Savistky et al. (1998).

After the misattribution guise, participants read that they would now see the product
advertisement for which they would receive a memory task at the end of the survey. The
electronic instrument then transitioned to the advertisement, which contained the brand logo
displayed on top of the page (one of the two motion conditions), with the name of the company
below the logo, and the picture of the product alongside a description at the bottom (Appendix
G). The description consisted of a slogan (“Protect your money, credit cards, 1D, and more”) and
three product attributes that aligned with personal safety (e.g., “RFIDsafe blocking material

protects IDs and credit cards from hacker scanning”). After viewing the advertisement,
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participants were told that | wanted to give their brain time to process the subliminal sound
before moving on to the memory task, and thus I would take this time to understand their overall
perceptions regarding the product, and get to know them better. Participants were then redirected
to a questionnaire, which consisted of the same purchase likelihood, unsafe conditions, and
manipulation checks described in study 1. Participants were then debriefed, and thanked for their

participation in the study.

3.7.2 Results

3.7.2.1 Manipulation Checks

A binary logistic regression on motion categorization as a function of motion,
misattribution, and their interaction revealed a main effect of motion, such that the animate
motion was more likely to be categorized as organic (61.5%) than the inanimate motion (12.6%;
p=2.25, SE = .51, Wald y“=19.78, p <.001). No other effects were significant (ps > .51).
Furthermore, a two-way ANOVA on self-propelled motion perception (r = .82) confirmed that
animate motion was perceived as more self-propelled (M = 5.52) than inanimate motion (M =

4.16; F(1, 187) = 34.90, p < .001). No other effects were significant (ps > .11).

3.7.2.2 Inference—Unsafe Conditions

A two-way ANOVA on perceived unsafety of the environment (o = .70) revealed no main
effects (ps > .25), but a significant motion x misattribution interaction (F(1, 187) = 4.16, p < .05).
The nature of this interaction was such that, in the no misattribution condition, participants

indicated greater perceived unsafety of the broad environment after viewing animate motion (M
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= 4.76) than inanimate motion (M = 4.13; F(1, 187) = 4.98, p < .05). As predicted, this effect was
eliminated in the misattribution condition (Manimate = 4.12 VS. Minanimate = 4.30; p = .51). An
alternative way of examining this interaction is by exploring the impact of misattribution within
each motion condition. The results showed that, in the animate motion condition, participants
indicated lower perceived unsafety of the broad environment in the misattribution condition (M =
4.12) than in the no misattribution condition (M = 4.76; F(1, 187) = 5.09, p < .05). This effect did

not extend to inanimate motion Mmisattribution = 4.30 VS. Mno-misattribution = 4.13; p = .53).

3.7.2.3 Personal Safety—Purchase Likelihood

A two-way ANOVA on purchase likelihood (a = .70) revealed no main effects (ps > .11),
but a marginal motion x misattribution interaction (F(1, 187) = 3.48, p = .064). The nature of this
interaction was such that, in the no misattribution condition, participants were more likely to
purchase the product after viewing animate motion (M = 6.63) than inanimate motion (M = 5.55;
F(1, 187)=6.02, p < .05). As predicted, this effect was eliminated in the misattribution condition
(Manimate = 5.66 VS. Minanimate = 5.75; p = .85). An alternative way of examining this interaction is
by exploring the impact of misattribution within each motion condition. The results showed that
participants who viewed the animate motion were less likely to purchase the product in the
misattribution condition (M = 5.66) than in the no misattribution condition (M = 6.63; F(1, 187)
= 4.85, p <.05). This effect did not extend to participants who viewed inanimate motion (Mno-

misattribution = 9.55 VS. Mmisattribution = 5.75; p = .66).
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3.7.2.4 Mediated Moderation

To explore whether the inference of unsafe conditions accounted for the variations in
purchase likelihood, I tested for mediated moderation (Hayes, 2012; Model 8; bootstrapped with
10,000 draws). Unlike prior studies, the current study used a front-end moderator (“a” path),
given that the misattribution task interacted with motion to impact the inference of unsafe
conditions. The analysis confirmed that perceived unsafety explained why viewing the animate
motion (coded: 1) elevated purchase likelihood in the no misattribution condition (95% CI. .07;
1.01). As predicted, this effect was eliminated for participants who were provided a salient

source to misattribute their tension (95% CI: —.59; .31).

3.7.3 Discussion

The results of study 3 further supported the core predictions that viewing animate motion
corresponds with greater perceived unsafety of the broad environment, which subsequently
elevates the purchase likelihood of a personal safety product (H1 and H2). Critically, study 3
expanded on the attributional processes that contribute to the mechanism by using a classic
misattribution task. Specifically, following the notion that being exposed to evolutionary threats
can produce physiological tension (Esteves et al., 1994), which can sensitize consumers to the
unsafe conditions in their broad environment (Griskevicius et al., 2009; Maner et al., 2005), the
current study established that animate motion would produce the inference of unsafe conditions
when consumers are not provided with a salient source for the tension produced by animate
motion. In contrast, when consumers are given a salient source, the impact of animate motion on

subsequent inferences is reduced to levels consistent with the control (i.e., inanimate motion
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condition). This finding is consistent with extant work on attributional processes that hinge on

physiologically arousing stimuli (e.g., Noseworthy et al., 2014).

3.8 General Discussion

Evidence from three studies suggests that animate motion, which is associated with
potential threats in the environment, can elevate consumers’ preference for personal safety
products (supporting H1). This covers everything from physical security (tooth decay prevention
toothpastes, study 1), cyber security (software that protects from webcam spies, study 2), and
security of important resources (backpack that prevents pickpocketing, study 3).

Furthermore, | find that the preference for personal safety products is the result of the
inference of unsafe conditions in one’s broad environment (supporting H2). Specifically, all
studies show that the perception of unsafe conditions mediates the preference for personal safety
products. Study 1 demonstrates the relevance of the mediator in shaping subsequent preferences
by showing that animate motion elevates the preference for safety-relevant, but not safety-
neutral, products. Study 2 elaborates on the mechanism by examining the importance of trait
anxiety, which determines whether people evaluate threats as avoidable or inevitable, in the
theoretical model (supporting H3). Finally, study 3 focuses on the attributional processes that
contribute to the inference of unsafe conditions by using a classic arousal misattribution task
(Savitsky et al., 1998). This study shows that animate motion would produce the inference of
unsafe conditions when people remain unaware of the tension that follows, an effect which
dissipates when participants are given a salient source to attribute their tension to (supporting
H4). Overall, these findings suggest that because animate motion is associated with potential

threats, it can shape consumption preferences in predictable ways.
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3.8.1 Theoretical Implications

In examining the impact of animate motion in subsequent preferences, the current work
makes important theoretical advances. First, the current work advances research on visual design
by highlighting the role that animate motion cues can play in creating higher-level inferences.
Research on visual design has commonly focused on static design elements, with considerably
less focus being devoted to marketing communication elements that incorporate dynamic cues.
However, there is some recent work that begun exploring how consumers respond to the
dynamic visual properties in marketing communications (Brasel & Hagdvedt, 2016; Simola et
al., 2011; Yoo & Kim, 2005). The bulk of this research has focused motion in relation to
relatively automatic processes, such as the ability of motion to capture attention (Cian et al.,
2014; Simola et al., 2011; Yoo & Kim, 2005), and to elevate the processing fluency of
conceptual cues that imply dynamism (Brasel & Hagdvedt, 2015; Cian et al., 2014). However,
researchers have seldom considered that certain motion properties can generate higher-level
inferential processes that can subsequently impact consumption preferences (see Kim &
Lakshmanan, 2015 for one exception). The current work contributes to this literature by
illustrating that because animate motion is associated with potential threats in the vicinity, it can
produce higher-level inferences regarding the broad environment that subsequently elevates the
preference for personal safety products.

Second, the current work advances the growing body of research examining animate
motion. Despite the original hypothesis that animate motion may activate threat response
mechanisms (e.g., Darwin, 1871; Vignoli, 1882; Wagner, 1923), and the growing evidence that

attests to the adaptive relevance of animate motion (Altman et al., 2016; Lindemann et al., 2011,
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Meyerhoff et al., 2013; van Burren & Scholl, 2017), researchers have commonly focused on
what animate motion means for the cognitive and emotional responses accrued by the object in
question. Building on work that extends evolutionary psychology to consumption preferences
(e.g., Griskevicius et al., 2009; Griskevicius & Kenrick, 2013), the current work highlights the
role that animate motion plays in subsequent consumption preferences. To my knowledge, this
work is the first to explore the evolutionary implications of animate motion in shaping

consumption preferences.

3.8.2 Managerial Implications

The current work provides critical insights to marketers. With the surge of consumer
interest in dynamic media, companies are devoting a substantial amount of their resources to
elevating consumers’ engagement in their brands in online outlets. One of the biggest advantages
of digital media compared to most traditional media outlets is the ability to incorporate motion
into the marketing communication elements (Yoo & Kim, 2005). While some companies simply
use motion as a low-level perceptual cue to capture attention, others have begun to distinguish
between animate and inanimate motion. For example, Google has recently introduced an
animated version of their logo, wherein four dots of different colors jump around on their own
until they merge together to create the classic ‘G’ sign (Oremus, 2015). Similarly, Yahoo! has
been experimenting with animate motion in their brand logo, wherein the exclamation point was
animated as if it was dancing around the static Yahoo logo (Oremus, 2015). Companies using
animate motion often convey this is done to communicate that the brand is ‘alive’ and ‘dynamic’
(Brasel & Hagtvedt, 2016; Oremus, 2015). However, the current essay illustrates that animate

motion may have implications that go beyond the brand. Specifically, the current essay suggests
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that brands may be able to harness animate motion to increase consumer interest in products that
can elevate personal safety, because animate motion is associated with potential threats in the
environment.

The current findings have implications for the marketing of personal safety products.
Although personal safety products have critical implications for consumer well-being, people
often tend to underplay their need for such products. For example, research finds that people
perceive themselves less likely to incur negative events than others (Weinstein, 1980), leading
them to interpret risk factors in a biased manner (Todesco & Hillman, 1999), and to downplay
the risks associated with their actions (Weinstein, 1989). The current essay illustrates that an
effective strategy to elevate the preference of personal safety products may be to sensitize
consumers to the unsafe conditions that may exist in their broad environment, and that using

animate motion may help accomplish this goal.

3.8.3 Alternative Explanations

The current essay illustrated that animate motion may impact subsequent consumption
preferences by creating the inference of unsafe conditions in the broad environment. Importantly,
| showed that this inference relates to the physical tension elicited by animate motion (study 3),
which | posited was an indication of animate motion being associated with physical threats.
Although three studies provided support consistent with these predictions, there may be other
factors associated with animate motion which can contribute to the elevated physical tension.
One possibility is that incorporating animate motion in the visual design of brand logos can

constitute an expectancy violation. Support for this possibility can be found in a recent article by
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Kim & Lakshmanan (2015), which demonstrates that endowing the picture of a product with
certain motion cues, such as greater kinetic property, can elevate the perceived liveliness of the
product, which, in turn, can reduce its perceived typicality. The authors suggest that this occurs
because products are expected to be inanimate, and therefore motion patterns that make products
appear lively can violate this expectation. Using a similar logic, one can posit that incorporating
animate motion cues in the visual design of brand logos may violate consumers’ expectations.
Furthermore, because expectancy violations can elicit physical tension (Heine & Proulx, 2008),
one can argue that an alternate reason as to why animate motion elicits physical tension is that it
violates consumers’ expectations of how a brand logo should move.

While this is an intriguing possibility that was not directly tested in the main studies, there
is reason to believe that this is an unlikely explanation for the current findings. First, from an
empirical standpoint, | have conducted pilot studies wherein | explored whether a brand logo
would appear more ‘alive’ when it incorporated animate (vs. inanimate) motion (9-point scales,
anchored: 1 = not at all, 9 = very much). The results showed no significant differences for the
perceived liveliness of brand logos used within the main studies as a function of animate (vs.
inanimate) motion. This finding suggests that although consumers may perceive the animate
motion to be biological and self-propelled, this judgment would not impact the perception of the
liveliness of the object itself. Therefore, the atypicality of perceived liveliness of a brand logo
was deemed unlikely to explain the subsequent inferences created by animate motion. Second,
assuming that perceived liveliness of a brand logo could be impacted by animate (vs. inanimate)
motion, extant work in the brand logo literature suggests that this may be unlikely to constitute
an expectancy violation. Specifically, research suggests that a logo is an abstract representation

of the brand, and that consumers often tend to imbue brands with distinct personalities (Aaker,
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1997), and foster relationships with them (Aggarwal, 2004; Fournier, 1996). As such, unlike
consumer products, visual representations of a brand, such as the brand logo, may not have an
established expectation of being inanimate.

Furthermore, if animate motion indeed constitutes an expectancy violation for brand logos,
there is reason to believe that this would impact subsequent consumption preferences in ways
that are distinct from the current findings. Specifically, extant work finds that objects that violate
expectations tend to threaten consumers’ sense of meaning, which elicits arousal-induced anxiety
(Heine & Proulx, 2008). The arousal-induced anxiety elicited by expectancy violations
subsequently elevates the preference of products that can affirm salient beliefs in unrelated
consumption schemas (Taylor & Noseworthy, 2020). For example, researchers have shown that
exposure to a visual expectancy violation can elevate the preference of objects that can affirm
salient semantic associations, such as category dominant brands (e.g., the choice of Campbell’s
in the soup category; Taylor & Noseworthy, 2020). Diverging from this work, the current essay
documented that animate motion would increase the preference for products that can elevate
personal safety. Of course, while not yet documented by extant research, it is possible that
personal safety is a salient belief system that consumers may want to affirm upon exposure to

expectancy violations. Future work can explore this possibility.

3.8.4 Future Research

Future research can elaborate on the factors that elevate the inference of unsafe conditions
elicited by animate motion. For example, extant work finds that objects that seemingly approach
(vs. recede from) the observer are more likely to be associated with potential threats (Ghazanfar,

Neuhoff, & Logothetis, 2002; Maier, Chandrasekaran, & Ghazanfar, 2008; Schiff, 1965; Schiff,
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Caviness, & Gibson, 1962). This suggests that one way to further solidify the role of animate
motion in the preference of personal safety products may be to incorporate motion cues that give
the impression of approaching the viewer. Furthermore, research can elaborate on this work
using a multi-sensory approach. Like many perceptual events, the non-conscious processes that
relate to animate motion can likely be facilitated by the integration of multisensory cues (cf.,
Stein & Meredith, 1993; Welch & Warren, 1980). For example, pairing an ominous sound with
animate motion will likely reinforce the proposed interpretation of animate motion. Future
research can benefit from elaborating on how multisensory cues, such as the integration of visual
and auditory cues, impact the interpretation of potential threats.

Future research can also benefit from documenting the downside of using animate motion
in marketing campaigns. For example, because animate motion elevates the inference of unsafe
conditions, it is possible that products which can potentially induce bodily harm (e.g., sky-diving
lessons) may be preferred less when presented alongside animate motion. This possibility is
consistent with evidence from evolutionary psychology, which suggests that consumers tend to
avoid objects that can harm them more when the environment is perceived to be unsafe (cf.,
Griskevicius & Kenrick, 2013). Similarly, future work can examine whether animate motion
elevates perceived risks associated with product usage, such as the perceived likelihood of
experiencing side effects of pharmaceuticals. Because unsafety in the broad environment can
sensitize consumers to potential threats to their physical safety (Maner et al., 2005), it is possible
that using animate motion may elevate consumers’ concerns regarding the risks associated with
product usage. Finally, future work can also elaborate on products that are ambiguous to the goal
of elevating personal safety. For instance, products such as firearms can be construed both as a

means of elevating one’s personal safety (e.g., if the consumer is in possession of the product),
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and as a threat to personal safety (e.g., if the consumer is exposed to the product, but is not in
possession of it). Recent work finds that contextual factors can impact the interpretation of such
ambiguous products. For example, the picture of a firearm tends to be interpreted as a threat
when the firearm is pointed towards the observer, but it tends to be interpreted as a means of
elevating personal safety when the firearm is directed away from the observer (Fernandez Jr.,
Portugal, & Alves et al., 2013). Future research could explore whether such contextual factors
may contribute to the impact of animate motion on the preference of safety-ambiguous products.
Another area worthy of further exploration would entail expanding on the distinct
downstream consequences of animate motion. Specifically, the current work documented that
exposure to animate motion elicits physical tension, which, in turn, encourages the inference of
unsafe conditions (study 3). Whereas | focused on physical tension as an indication of the
association between animate motion and potential threats, it is possible that other factors may
have contributed to the physical tension elicited by animate motion. For example, because
animate (vs. inanimate) motion implies that the object has the capacity to move on its own
volition (Di Giorgio et al., 2017), one can argue that being exposed to animate motion may also
elevate the feeling of uncertainty regarding the potential upcoming movements of the object.
Extant work finds that the feeling of uncertainty can elicit physical tension, and engender
behaviours that can alleviate this tension (Nash, McGregor, & Prentice, 2011). Importantly,
however, the tension elicited by uncertainty tends to encourage consumers to affirm expected
relationships in unrelated areas, and therefore the experience of uncertainty is considered to be
akin to a meaning threat (Nash et al., 2011; Wichman, 2012). As such, if animate motion indeed
corresponds with an uncertainty response, the downstream consequences of this response would

be that consumers may affirm expected relationships in unrelated consumption schemas.
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Potential consgeuences to explore include the affirmation of semantic associations (Randles et
al., 2011), ethicality (Proulx & Heine, 2008), and cultural identity (Proulx et al., 2010). Second,
taking this argument one step further, one can posit that consumers may believe they have less
ability to exert control over objects that move in an animate (vs. inanimate) way. Recent
evidence finds that maintaining the feeling of control is a powerful motivation (Taylor,
Noseworthy, & Pancer, 2019), and as such, it is possible that consumers may attempt to reassert
control through their consumption preferences when they are exposed to animate (vs. inanimate)
motion. Future work can explore whether exposure to animate motion indeed increases the
preference for products that can elevate felt control.

Future work can also expand on the role that trait anxiety plays in the tendency to purchase
safety-relevant products documented in this essay. Specifically, the current essay showed that
trait anxiety moderated the impact of animate motion on product preference, such that low (vs.
high) trait anxiety corresponded with a greater impact of animate motion on subsequent
preference for personal safety products. | argued that this was the result of how consumers
evaluated threats, such that consumers who perceived threats to be avoidable (low trait anxiety)
were predicted to have a greater tendency to purchase personal safety products upon exposure to
animate motion compared to consumers who perceived threats to be inevitable (high trait
anxiety; cf., Boster & Mongeau, 1984; Mongeau, & Lemieux, 1993). On a broad level, this
proposition aligns with Parallel Process Model (PPM; Sternthal, 1970; Sternthal & Craig, 1974;
Witte, 1996; Witte & Allen, 2000), which documents the impact of fear-arousing messages on
subsequent behavior. PPM posits that the perception of threats motivates consumers to engage in
strategies that can alleviate the fear elicited by the threat. These strategies are grouped into two

categories, consisting of (1) controlling the danger (i.e., adopting behaviors that can reduce

94



potential negative outcomes), and (2) controlling the fear (i.e., adopting behaviors that can
reduce fear without neutralizing the threat). The first strategy is often adopted by people with
high efficacy perceptions (i.e., people who believe they can overcome the threat with appropriate
actions, Witte & Allen, 2000). In contrast, the second strategy is often adopted by people with
low efficacy perceptions (Witte & Allen, 2000). Examples of the second strategy include denial
(e.g., “lI am not at risk, nothing bad will happen to me”), and defensive avoidance (e.g., “This is
too scary, | am not going to think about it,” Witte & Allen, 2000). Given that the current essay
focused on products that can protect consumers from negative outcomes, it is reasonable to
suggest that this essay falls in line with the first strategy documented by PPM. Further
strengthening this possibility is the finding that low (vs. high) trait anxiety corresponds with high
(vs. low) self-efficacy judgments (Bandura, 2010; Muris, 2002; Tahmassian & Moghadam,
2011). However, the PPM explanation should be considered with caution given that a meta-
analysis on the persuasiveness of fear arousing messages by Witte & Allen (2000) suggests that
trait anxiety may not always have a stable impact on subsequent behaviors. A potential reason
for the divergence between the current findings and the meta-analysis of Witte & Allen (2000) is
that the current essay focused on the preference for objects that were unrelated to the original
threat, whereas Witte & Allen (2000) focused on behaviors that were directly related to the
threatening stimulus (e.g., the impact of a message relaying the dangers of smoking on
subsequent smoking tendency). Future work could explore this possibility.

Finally, research can expand on different types of threat cues. Although the current work
focused on a physical threat cue, evidence suggests that meaning threats, which violate
consumers’ ability to confirm expected relationships, can also impact preferences in predictable

ways (cf., Heine & Proulx, 2008). This work shows that consumers will compensate for being
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exposed to an expectancy violation by affirming other schemas, such as ethical beliefs (e.g.,
preferring green products; Taylor & Noseworthy, 2020). Because the classic design of brand
logos is often comprised of abstract objects that are represented two-dimensionally, it is unlikely
that such compensatory processes are commonly engendered by logo design. However, there
may be certain cases where brands can utilize the notion of meaning threats in their logos. One
example is when brand logos use three-dimensional logos, a recently emerging trend in the
marketing landscape. For example, AT&T recently redesigned its logo to incorporate a three-
dimensional representation of its classic two-dimensional logo. Because three-dimensionality
implies a real object, consumers may non-consciously relate three-dimensional logos with their
expectations of real objects (e.g., abide by laws of physics such as gravity). When a brand logo
violates these expectations (e.g., being situated on top of the product packaging, and thus giving
the appearance of floating on air), this may inadvertently create a meaning threat. Future work

can benefit from expanding on this form of threat.
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Chapter 4

Conclusions

Across two empirical essays, the current dissertation sought to document how design
elements that imply threat cues, which coincide with heightened levels of physical tension and
can elicit negative affective states, can be strategically used to elevate the preference for products
that solve the tension associated with the threat cue. Despite the common intuition that design
elements should elicit positive affective states to encourage consumption (e.g., Henderson, Cote,
Leong, & Schmidt, 2006; Janiszewski & Meyvis, 2001; Schecter, 1993; Sundar & Noseworthy,
2014; 2016), this dissertation illustrated that this would only be the case when consumers are not
presented with products that can satiate the motivation to resolve the tension associated with the
negative connotation. When coupled with products that help combat the ultimate problem, such
design elements can be even more successful in encouraging consumption than otherwise.

Essay 1 elaborated on the notion of meaning threats in relation to product form. This essay
theorized that extreme incongruity in product design, such as Heinz’s purple colored ketchup,
can constitute a meaning threat, because it undermines consumers’ ability to confirm expected
relationship in the category (i.e., the color red in relation to ketchup category). Despite the
common research focus on what an incongruent attribute may mean for the product in question
(Campbell & Goodstein, 2001; Galli & Gorn, 2011; Maoz & Tybout, 2002; Meyers-Levy &
Tybout, 1989; Noseworthy, Murray, & Di Muro, 2018; Peracchio & Tybout, 1996), essay 1
illustrated that such expectancy violations can have implications that go beyond the category by
encouraging consumers to compensate for the arousal-induced anxiety elicited by extreme

incongruity by affirming expected relationships in unrelated schemas. In so doing, this essay
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provided a critical bridge between the schema congruity literature, which examines how the
incidental affect elicited by products that are incongruent with their expectations impacts
evaluations (Mandler, 1982; Meyers-Levy & Tybout, 1989), and the meaning maintenance
literature, which examines how consumers compensate for the arousal-induced anxiety they
experience upon viewing objects that violate their expectations (e.g., Heinz & Proulx, 2008).
This essay thus concluded that extreme incongruity may encourage consumption in ways that
have previously eluded researchers, corresponding with a form of passive coping mechanism that
helps consumers to alleviate the tension elicited by the extremely incongruent product form.
Essay 2 elaborated brand logo design in relation to physical threats, a different type of
threat cue that was theorized to elicit a different coping mechanism. This essay argued that
motion can serve as a threat cue if it gives the impression of animacy, which refers to the
perceived ability of objects to move on their own volition (Di Giorgio et al., 2017; Rakison,
2006). Despite the common research focus on what animate motion may mean for the object in
question (Altman et al., 2016; Leding, 2018; 2019; 2020; Lindemann et al., 2011; Meyerhoff et
al., 2013; van Burren & Scholl, 2017), essay 2 illustrated that using animate motion in marketing
communication elements such as the brand logo can have implications that go beyond the object
by encouraging consumers to prefer products that reduce the likelihood of negative events from
occurring to them, and their valuable resources (i.e., personal safety products). | further
illustrated that the impact of animate motion on subsequent preferences was the result of the
inference of unsafe conditions in the broad environment. In so doing, this essay contributed to
literature on animate motion, which often examines how people react to abstract objects that
appear to move in a self-propelled way (e.g., Heider & Simmel, 1944; Michotte, 1946), and to

the growing body of work on visual design, which often emphasizes the importance of positive
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affect elicited by design elements in subsequent preferences (Fajardo et al., 2016; Jiang et al.,
2016; Henderson & Cote, 1998; Luffarelli et al., 2019). This essay thus concluded that animate
motion may encourage consumption of personal safety products, corresponding with a form of
active coping mechanism that helps consumers protect themselves from potential dangers.

Both essays used relevant moderators to solidify the role of the mechanisms that gave rise
to consumption preferences. Building on the notion that extreme incongruity encourages
consumers to engage in a passive coping mechanism to alleviate anxiety, essay 1 introduced
well-established moderators that impact whether exposure to extreme incongruity would give
rise to anxiety (relaxation task, study 3; compensation task, study 4), and whether anxiety would,
in turn, elevate the preference of objects that can affirm existing beliefs in unrelated domains
(misattribution task; study 2). Furthermore, building on the notion that animate motion
encourages consumers to engage in an active coping mechanism to reduce the unsafe conditions
in their broad environment, essay 2 introduced well-established moderators that impact whether
exposure to animate motion would give rise to the inference of unsafe conditions (misattribution
task, study 3), and whether the inference of unsafe conditions, in turn, would elevate the
preference of objects that can reduce negative outcomes (trait anxiety, study 2).

Both essays used misattribution as a critical moderator that can eliminate the impact of the
threat cues on subsequent preferences. The difference was that essay 1 illustrated that
misattribution of arousal would not reduce arousal-induced anxiety, but would erase its impact
on subsequent preference. In contrast, essay 2 focused on the inferences that would be produced
by arousal-induced feelings as the mediator (i.e., the inference of unsafe conditions). As such,
this essay theorized that misattribution would eliminate the impact of the threat on subsequent

inferences regarding unsafety of the broad environment. Thus, it is not that the negative affective
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state produced by physical tension would be alleviated by using misattribution, but that the
relevant inferences would be eliminated when consumers are given a salient source to attribute
their arousal to. As such, while originating from the same theory and having the same intent, the

way in which misattribution would impact the process across the two essays were differentiated.

4.1 Future Directions

This dissertation documents how threat cues can spur consumption in specific ways.
Although each essay discusses potential future research that relates to the specific theoretical
framework outlined in the essay, the current section will expand on the broader implications of
the current work for future research.

The current dissertation explored meaning threats (essay 1), and physical threats (essay 2)
in relation to the product form, and the brand logo, respectively. However, there is one additional
form of threat that future research can expand on. Specifically, extant work finds that people
often perceive objects that pose potential threats to health (e.g., pathogens) to be threatening on
an adaptive level, so much so that there is a domain specific system in the human brain devoted
to identifying objects that can potentially induce sickness (i.e., the disease avoidance system
(Neuberg, Kenrick, & Schaller, 2011). Objects that connote potential diseases often elicit the
negative emotional state of disgust (Griskevicius & Kenrick, 2013; Neuberg et al., 2011), which
serves a critical role in helping people avoid these objects, and, more relevant to consumption
preferences, increasing the desire for products that inherently oppose the idea of contamination

(e.g., cleaning products, Galoni & Noseworthy, 2014).
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Physical threats can, at times, produce identical effects on consumption preferences with
health threats. For example, cleaning products would serve to protect the body by reducing the
likelihood of catching a disease, and thus being exposed to a physical vs. health threats prior to
evaluating a cleaning product may similarly serve to elevate preference. However, there are
important ways in which the two forms of threats can be differentiated. For example, extant work
suggests that being exposed to physical threats can elevate the desire for popular products due to
the innate perception that there is strength in numbers (Griskevicius et al., 2009). Specifically,
Griskevicius and colleagues (2009) argued that a critical strategy in protecting the self against
physical threats, such as a predator, would be in being close proximity to the herd, and thus this
symbolic association could carry over to consumers preferring popular and crowded
establishments upon sensing potential threats in the vicinity. However, this instinct would be a
detrimental response to viewing objects that imply potential diseases, which requires that people
isolate themselves rather than gather as a heard to protect the body. In such cases where
consumers are exposed to objects that imply health threats, it is likely that consumers would
prefer unpopular products, and deserted locations. Thus, although physical threats can often align
with health threats in their ability to elevate the preference of certain types of products (e.g.,
tooth decay prevention toothpaste, study 1, essay 2), they would lead to opposing preference
structures for popular products and brands, as well as crowded establishments.

The above-mentioned distinction predicts that brands and products that are perceived to be
popular could benefit from using physical threat cues in their visual design, whereas brands and
products that are perceived to be unpopular could elevate preference by using health threat cues
in their visual design. To my knowledge, research has yet to identify design elements that can

activate the disease avoidance system. However, there is a growing body of work which suggests
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that some visual and verbal cues may indeed elicit a disgust response (e.g., Di Muro &
Noseworthy, 2013; Hingston & Noseworthy, 2018; 2020). Future work can expand on this to
explore the implications of disease avoidance system in relation to visual design. For example,
future work could examine whether products that are intentionally made to look worn out would
elevate the preference of objects that satisfy the urge to fight contamination, such as the

preference of less crowded establishments. Certainly, more work is needed in this area.

4.2 Final Remarks

In conclusion, the current work expanded on the role that visual design can play on
spurring consumption by exploring the somewhat counterintuitive notion that design elements
that connote meanings which elicit negative affective states, such as threat cues, can spur
consumption in predictable ways. In exploring this notion, two essays elaborated on threat cues
in both product form (essay 1) and brand logo design (essay 2). These essays collectively showed
that marketers can strategically use threat cues in visual design to elevate the preference of
products that can help combat the connotations embodied by the design element. Each essay
solidified the role of the proposed mechanisms in the theoretical model by using well-established
moderators. Furthermore, a guideline for future work is proposed within each essay in relation to
the specific theoretical model explored, as well as within the conclusions section in relation to

the broader idea of threat cues.
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Appendices

Appendix A: Details for Study 1 of Chapter 2

Stimuli

e Stimuli for Product Congruity Manipulation.

Congruent Extremely Incongruent

e Stimuli for Compensation Task—Product Categories and Brand Alternatives

e Soup Category: Campbell’s, Amy’s, Dole’s, Imagine Creations, Progresso, Pacific
Foods, Lipton, Trader Joe’s, Nissin, Wolfgang Puck

e Battery Category: Duracell, Energizer, Voyager, Eveready, Enercell, Panasonic,
Toshiba, DieHard, PowerKing, Trojan

e Vacuum Cleaner Category: Dyson, Hoover, Kenmore, Dirt Devil, Kent, Eureka,
Electrolux, Oreck, Bissel, Shark

e Smartphone Category: Apple, Samsung, Asus, Sony, Nokia, Motorola, LG, Blackberry,
Lenovo, HTC

o Coffee Category: Starbucks, Folger’s, Maxwell House, Nescafe, Lavazza, Illy, Douwe
Egberts, Jacobs, Chock Full O’Nuts, Eight O’Clock

Pilot for Study 1

| adapted a set of products, all of which incorporating the “black” attribute. Critically, this
attribute was either congruent, moderately incongruent, or extremely incongruent with the
category (taken from Jhang et al, 2012; images below). Participants (N = 156) were asked to rate
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one of the three products on two seven-point items anchored by “atypical/typical” and
“unusual/usual”. Participants were then asked to indicate how many mental steps would be
needed to make sense of the product on a 0-5 sliding scale anchored by “few steps/many steps”
(Jhang et al., 2012). These measures were employed to ensure the operationalization of product
congruity. Participants then rated the state and trait anxiety subscales of State-Trait Personality
Inventory used in the main studies (STPI; Spielberger and Reheiser 2009). Finally, participants
moved on to indicating their preferred brand across five product categories used in study 1.

Stimuli used for Pilot Study 1

Congruent Moderately Incongruent Extremely Incongruent

Manipulation Checks. A one-way ANOVA on typicality (r = .81) confirmed a significant
main effect of the congruity manipulation (F(2, 153) = 81.84, p <.001). Specifically, the
congruent product was perceived as far more typical (M = 5.26) than the moderately incongruent
product (M = 2.96; F(1, 153) = 64.09, p < .001), which was perceived as more typical than the
extremely incongruent product (M = 1.65; F(1, 153) = 20.61, p <.005). Furthermore, one-way
ANOVA on mental steps taken revealed a significant main effect of the congruity manipulation
(F(2, 153) = 20.95, p < .001), such that participants needed to take far less mental steps to make
sense of the congruent product (M = .94) than the moderately incongruent product (M = 1.80;
F(1, 153) = 9.54, p < .005), which needed far less mental steps to make sense of than the
extremely incongruent product (M = 3.08; F(1, 153) = 20.69, p <.001). The results confirmed
the three-level operationalization of product congruity.

State Anxiety. Controlling for trait anxiety (F(1, 152) = 45.26, p <.001), an ANCOVA on
state anxiety (o0 =.91) yielded a main effect of product congruity (F(2, 152) = 7.93, p < .005).
Replicating prior research (Noseworthy et al., 2014), participants were more anxious after being
exposed to the extremely incongruent product (M = 2.08) compared to the congruent (M = 1.66;
F(1, 152) = 11.32, p < .005) and the moderately incongruent products (M = 1.63; F(1, 152) =
12.46, p <.005). Critically, there was no difference between congruent and moderately
incongruent conditions (p = .84). This finding supported the notion that incongruity impacts
anxiety only when it is extreme, but not when it is moderate enough to make sense of (Mandler,
1982; Noseworthy et al., 2014).

Compensation. A one-way ANOVA vyielded a main effect of product congruity, such that
participants were more likely to select dominant brands after being exposed extremely
incongruent product (48%) than after being exposed to the congruent (31.4%, f =.71, SE = .19,
p <.001, OR = 2.09), and the moderately incongruent products (32.7%, g = .67, SE = .19, p <
.001, OR = 1.96). Critically, there was no difference between congruent and moderately
incongruent conditions (p = .74).
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Appendix B: Details for Study 2 of Chapter 2

Stimuli

e Stimuli for Product Congruity Manipulation.

Congruent Extremely Incongruent

e Stimuli for Compensation Task — Environmentally Friendly Products

e Sub-Zero Trend Eco Dishwasher:
o Has a standard 40 minutes cycle
o Uses a recirculating water system to save water
o Has powerful sprays but produces no sound

e Honda Accord Hybrid:
o Has alow-emission hybrid 120-horsepower engine
o Comes with standard cloth seats and standard AM-FM radio
o Averages 35 miles per gallon

e Lysol Natural Household Cleaner
o Made from biodegradable non-toxic materials
o Contains no acids, dyes, or harsh chemicals
o Not tested on animals
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Pilot 1

The design for pilot study 2 (N = 128) was the same as the pilot study 1. The difference
was that the set of congruent, moderately incongruent, and extremely incongruent products were
adapted from the running shoe category. Furthermore, compensation task was altered to reflect
the three environmentally friendly items used in study 2.

Stimuli used for Pilot A for Study 2.

Congruent Moderately Incongruent Extremely Incongruent

Manipulation Checks. A one-way ANOVA on typicality (r = .81) confirmed a significant
main effect of the congruity manipulation (F(2, 125) = 77.86, p <.001). Specifically, the
congruent running shoe was perceived as far more typical (M = 5.92) than the moderately
incongruent running shoe (M = 2.95; F(1, 125) = 84.23, p < .001), which was perceived as more
typical than the extremely incongruent running shoe (M = 2.03; F(1, 125) = 8.40, p < .005).
Furthermore, one-way ANOVA on mental steps taken revealed a significant main effect of the
congruity manipulation (F(2, 125) = 49.11, p < .001), such that participants needed to take far
less mental steps to make sense of the congruent running shoe (M = .98) than the moderately
incongruent running shoe (M = 2.11; F(1, 125) = 17.79, p < .001), which needed far less mental
steps to make sense of than the extremely incongruent running shoe (M = 3.65; F(1, 125) =
33.27, p <.001). The results confirmed the three-level operationalization of product congruity.

State Anxiety. Controlling for trait anxiety (F(1, 124) = 50.56, p <.001), an ANCOVA on
state anxiety (o =.91) yielded a main effect of product congruity (F(2, 124) = 3.01, p =.052).
Replicating prior research (Noseworthy et al. 2014), participants were more anxious after being
exposed to the extremely incongruent running shoe (M = 1.79) compared to the congruent (M =
1.49; F(1, 124) = 4.56, p < .05) and the moderately incongruent running shoes (M = 1.50; F(1,
124) = 4.42, p < .05). Critically, there was no difference between congruent and moderately
incongruent conditions (p = .94). Similar to pilot study 1, this finding again supported the notion
that incongruity impacts anxiety only when it is extreme, but not when it is moderate enough to
make sense of (Mandler 1982; Noseworthy et al. 2014).

Green Preference. Green preference was measured through participants’ preference of
three environmentally friendly items, which was subsequently combined into a composite by
taking the average of the three preference ratings. A one-way ANOVA on product preference
confirmed a main effect of the congruity manipulation (F(2, 125) = 3.01, p = .053). As predicted,
participants preferred the green products more after being exposed to the extremely incongruent
shoe (M = 6.85) compared to evaluating the congruent shoe (M =5.84; F(1, 125) =6.24, p <
.05), and compared to evaluating the moderately incongruent shoe (M =5.89; F(1, 125) =5.76, p
<.05). There was no difference between congruent and moderately incongruent conditions (p =
.89).
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Pilot 2

The primary goal of pilot 2 (N=86) was to ensure that the | was not inadvertently tapping
into a general increase in preference in unrelated domains, which would extend to items
decoupled from the process of regaining meaning. Participants were randomly assigned to 2
conditions (product congruity: congruent vs. extreme). The pilot used a simplified questionnaire,
where participants were exposed to the congruent or extremely incongruent running shoe, which
was immediately followed by questions about their preferences in unrelated domains. For the
preference task, | used the same stimuli and the same dependent variable as study 2. The only
different was that | eliminated attributes that referenced environmentally friendly qualities, and
simply exposed participants to the picture of the products shown in Appendix B. If participants
would prefer any product more after being exposed to extreme incongruity, then the results
should indicate an increase in preference regardless of the ‘green’ attributes. However, if | am
correct in my assumption that consumers are indeed compensating in unrelated domains by
affirming their established beliefs, then simply seeing a product should not elevate preference.
An independent samples t-test on preference revealed no significant differences between the
congruent and extremely incongruent conditions (Mextinc. = 5.95 VS. Mcong. = 6.03, p =.82). Thus,
when the items used in study 2 were decoupled from the process of regaining meaning, being
exposed to extreme incongruity no longer elevated preference in unrelated domains, as expected.
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Appendix C: Details for Study 3 of Chapter 2

Stimuli

e Stimuli for Product Congruity Manipulation.

Congruent Extremely Incongruent

b

Ty
aer/]’a.v

e Stimuli for Compensation Task — Ethnocentric Product

“Grown in [piped in cultural identification marker]!” vs. “Grown in [piped in random non -

cultural identification marker]!”

Note: Because the product congruity stimuli used in Study 3 were validated by prior research in
relation to the three-level operationalization of congruity, physiological arousal, and anxiety, a

pilot test was deemed unnecessary for this set of stimuli.
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Schematic Representation of the Procedures

Pre-Screening

Arousal Manipulation

(Relaxation vs. Control)

Counterbalanced
Compensation Task

Product Congruity
Manipulation
(Congruent vs. Extreme)

Domestic
Basket of Strawberries

Measurement

tl

gl 2
International
Basket of Strawberries

Skin Conductance Response (SCR)
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Appendix D: Details for Study 4 of Chapter 2

Stimuli

Congruent Extremely Incongruent

Pilot 1

The design for this pilot study (N = 120) was the same as the pilot study 1. The difference
was that the set of congruent, moderately incongruent, and extremely incongruent products were
adapted from the smartphone category (see below in colored format). Participants then indicated
their preference for the three environmentally friendly products from study 2.

Stimuli used for Pilot 1 - Study 4

Congruent Moderately Incongruent Extremely Incongruent

Manipulation Checks. A one-way ANOVA on typicality (r = .77) confirmed a significant
main effect of the congruity manipulation (F(2, 117) = 60.96, p < .001). Specifically, the
congruent smartphone was perceived as far more typical (M = 6.08) than the moderately
incongruent smartphone (M = 3.28; F(1, 117) = 58.31, p <.001), which was perceived as more
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typical than the extremely incongruent smartphone (M = 2.14; F(1, 117) = 9.54, p < .005).
Furthermore, one-way ANOVA on mental steps taken revealed a significant main effect of the
congruity manipulation (F(2, 117) = 46.85, p <.001), such that participants needed to take far
less mental steps to make sense of the congruent smartphone (M = .77) than the moderately
incongruent smartphone (M = 2.60; F(1, 117) = 31.66, p <.001), which needed far less mental
steps to make sense of than the extremely incongruent smartphone (M = 3.90; F(1, 117) = 16.06,
p <.001). The results thus confirmed the three-level operationalization of product congruity.

State Anxiety. Controlling for trait anxiety (F(1, 116) = 77.37, p <.001), an ANCOVA on
state anxiety (o = .88) yielded a main effect of product congruity (F(2, 116) = 3.60, p < .05).
Participants were more anxious after being exposed to the extremely incongruent phone (M =
1.85) compared to the congruent (M = 1.53; F(1, 118) = 5.23, p <.05), and the moderately
incongruent phones (M = 1.52; F(1, 116) = 5.59, p < .05). No significant differences emerged
between congruent and moderately incongruent conditions (p = .94).

Green Preference. Green preference was measured through participants’ preference of
three environmentally friendly items, which was subsequently combined into a composite by
taking the average of the three preference ratings. A one-way ANOVA on product preference
confirmed a significant main effect of the congruity manipulation (F(2, 117) = 4.63, p <.05). As
predicted, participants preferred the green products more after being exposed to the extremely
incongruent phone (M = 7.40) compared to evaluating the congruent phone (M = 6.55; F(1, 117)
=6.48, p <.05), and compared to evaluating the moderately incongruent shoe (M = 6.49; F(1,
117) = 7.40, p < .01). Critically, there was no difference between congruent and moderately
incongruent conditions (p = .86).

Pilot 2

This pilot aimed to ensure that the changes in product evaluations observed in study 4 were
not caused by temporal effects (i.e., a delay in time). The pilot employed the same experimental
design as Study 4, but used a simplified questionnaire. Participants (N = 190) were presented
with the congruent or the extremely incongruent smartphone. The preference task came either
before (pre) or after (post) the product evaluation scale for the smartphone. For the preference
task, | used the same stimuli and the same dependent variable as the pilot study 2 for study 2.

Preference. Following the procedures of Study 4, a preference composite was compiled by
taking the average of the three preference ratings. A two-way ANOVA on revealed no
significant effects (all ps > .26). Hence, in line with pilot 2 for study 2, when the task did not
include a compensatory component (i.e., environmentally friendly attributes), participants’
preference for the unrelated products did not vary as a function of whether they were exposed to
a congruent versus extremely incongruent smartphone.

Product Evaluations. A two-way ANOVA on product evaluations (o =.97) as a function of
product congruity and order of preference task yielded a significant main effect of product
congruity (F(1, 186) = 26.94, p <.001). As expected, participants evaluated the extremely
incongruent smartphone far less favorably (M = 3.55) than the congruent smartphone (M = 4.73).
Importantly, neither the order of preference task nor the order of preference task x product
congruity interaction was significant (ps > .40). This result thus confirmed that the changes in
product evaluations observed in study 4 could not be accounted for by temporal effects.
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Appendix E: Stimuli used in Study 1 of Chapter 3

e Safety-Relevant Positioning

4 Baxtra

BEST WAY TO
PROTECT YOUR TEETH

v Prevents gingivitis
¥ Prevents cavities

X
2k
N %‘no‘was\

e Safety-Neutral Positioning

4 Baxtra

BEST WAY TO
GET A BEAUTIFUL SMILE

v Whitens your teeth
v Freshens your breath

N2
ah
X %1 oomvﬁx
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Appendix F: Stimulus used in Study 2 of Chapter 3

MEFRA
BASIC SECURITY

Bl Proteotion fee Your Digite Word

MEFR;

TOTAL SECURITY

URimate: Protecticn far Your Digital Wand

B

Price : $29.99 (1 year)

Price: $49.99 (1 year)

v" Blocks viruses, cryptolockers & v" Blocks viruses, cryptolockers &
other threats other threats
¥" Can be installed in up to 3 devices v Can be installed in up to 3 devices
v" Protects payments, with bank-
grade encryption
v Secures passwords & images of
personal documents
v" Stops webcam spies watching you
in your home
v" Helps guard kids — advanced
parental controls
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Appendix G: Stimulus used in Study 3 of Chapter 3

ORNIA BACKPACK

Protect your money, credit cards, ID, and more

v’ Special fabric (Exomesh
Slashguard) that helps
protect against slash-and-
run theft

v" Multiple lockdown points
for zippers that prevents
pickpockets

v’ RFIDsafe blocking material
protects IDs and credit
cards from hacker scanning
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