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1 Introduction

1.1 Motivation and Scope

Innovation is the driver of any major consumer goods company, making the difference
between long-lasting growth and major failure (Shiu, Walker, and Cheng 2006). However,
although necessary, innovation is also a risky business because of its high costs and low
success rate. Only two out of ten new products are successful on the market; sometimes it is
even just one out of ten products (Keller 2003). Therefore, it seems increasingly important
for companies to find cost-effective innovation techniques that help their products stand out
and ultimately persuade shoppers to buy them. One possibility is the usage of sensory
marketing in order to deliver a more complete sensory experience as it aids brands or
products in being distinctive and successful (Lindstrom 2005). Research in the emerging
field of sensory marketing has established that while vision appears to be the key modality
(e.g. Schifferstein and Cleiren 2005; Schifferstein 2006), stimulating other senses can
enhance the overall evaluation of products, leading to more favorable intention and long-
term memory (Bone and Jantrania 1992; Krishna, Elder, and Caldara 2010; Lwin et al. 2010;
Morrin and Ratneshwar 2003; Peck and Childers 2006).

The bulk of research has focused on studying effects of a single sensory stimulus on
consumer response. Examples include the impact of scent on product characteristics
(Churchill et al. 2009), or memory (Krishna, Lwin, and Morrin 2010), the impact of touch on
purchase intention (Peck and Childers 2006), and the effect of product visual proportions on
aesthetic judgment (Raghubir and Greenleaf 2006). Research suggests that stimulating more
than one sensory modality at a time may yield more favorable results (Spence 2002). Yet,
only a few studies have examined cross-modal stimulation in marketing context. Examples
include interactive effects of scent and touch on product evaluation (Krishna, Elder, and
Caldara 2010) and of scent and vision on memory for a product (Lwin, Morrin, and Krishna

2010).

Cue Congruence is one of the major theories explaining consumer response to different
stimuli. Cue Congruence, for example, moderates the response between a scent and the
product, category, shopping theme, or input received through another sensory modality. In

particular, semantic congruence shows to be a highly relevant construct when analyzing



cross-modal interactions. Semantic congruence means that individuals evaluate the fit based
on semantic associations between stimuli properties. Congruent associations eventually lead
to an enhanced product evaluation as well as enhanced perception of the semantic meaning

(Krishna, Elder, and Caldara 2010).

The impact of semantic congruence in sensory research can be measured in various ways. In
contrast to the almost exclusive use of explicit measures, extant research shows that
employing implicit measures can yield different outcomes (Greenwald, McGhee, and
Schwartz 1998). The advantage of implicit measurement is that it reduces the individuals’
capacity to consciously strategically control the response (Nosek, Greenwald, and Banaji
2007). This hallmark of implicit measurement is particularly interesting when focusing on
olfaction. Many studies that did not find any effect of scent on product evaluation used
explicit measures. Explicit approaches may have biased the responses by directing attention
to a scent, prompting participants to respond merely to the valence of the scent and thus

simply transfer it to the object (Ellen and Bone 1999).

There is a knowledge gap in cross-modal stimuli interactions being used to influence
consumers’ decision making. There are many studies focusing on the effect of either scent or
vision, but few cross-modal studies especially those that focus on olfaction and vision in a
marketing context. Therefore, the main objective of this thesis is to focus on the interaction
of olfaction and vision in products and the influence on the consumers’ decision making
using the concept of semantic congruence. This work aims at integrating implicit and
explicit methods to learn about consumer’s processing of cross-modal product packages.

To close the presented gaps, following studies are carried out:

Study 1 measures the effect of semantic congruence implicitly using the Implicit Association
Test. This test gauges the semantic congruence of three product categories based on response
latency. Study 2 and 3 focus on how olfactory and visual stimuli influence consumer
evaluation. This cross-modal approach may provide insights into how purchase intention as
well as product package memory can be enhanced. The proposed hypotheses suggest that the
visual and olfactory stimuli of a product package selected depending on the semantic
meaning influence the product key benefit, which influences the purchase intention. Also,

memory of the product package can be enhanced by scent (see fig. 1-1).
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Fig. 1-1: Proposed effects on semantic congruence of olfactory and visual stimuli on product evaluation

1.2 Organization

The structure of this thesis is as follows:

After this introduction, chapter 2 provides a brief overview of sensory marketing and
describes in particular the use of visual cues in marketing. Considering research into scent in
marketing is fairly new compared to vision more attention is paid to olfaction in the
following chapters.

Chapter 3 starts with a description of the special characteristics of neurological olfactory
processing and the formation of olfactory preferences. The neurological pathways are the
basis for the usage in marketing.

Chapter 4 presents an extensive literature review, which describes the impact of scent alone
as well as cross-modally with other senses in a sensory marketing context. The emphasis is
on the interaction of olfaction and vision. Afterwards, the existing consumer processing
models are discussed as well as the moderators ‘cue congruence’ and ‘individual
differences’. The chapter ends with a description of different sensory research
methodologies and relevant ethical concerns.

Chapter 5 introduces the conceptual framework and hypotheses. Methodologies and results

of three conducted studies are presented and separately discussed. Chapter 6 is a general



discussion split into three sections: advances of theory, managerial implications, research
limitations and future research.
Chapter 7 and chapter 8 summarize the thesis in English and German. The appendix

encloses all the questionnaires used and stimuli pretested in the studies.



2 Vison in sensory marketing

Since this work focuses on the cross-modal interaction of olfactory and visual cues in
sensory marketing context, the first chapter starts of with the introduction of sensory
marketing, followed by an overview about the impact of a selection of visual cues on
consumers. As research about vision is already very advanced, please note that this chapter
does not claim completeness on that topic but aims to outline the most important factors in

relation to consumer response to visual cues.

2.1 Sensory marketing

Krishna (2012) defines sensory marketing as ‘marketing that engages the consumers’ senses
and affects their perception and behavior’ (p. 332). Consumers are exposed to hundreds of
advertisements and new products every day, making it important for companies to
distinguish their brands or products. Sensory marketing can be used to distinguish a products
or brands appeal to the consumers. It is not aimed at mass marketing but to create and
deliver a full sensory and emotional individual experience (Hultén, Broweus, and Dijk 2009
p. 16). Using different senses can help to establish a strong brand identity (Lindstrom 2006).
The researcher claims that in terms of the usage of senses in marketing ‘24+2=5’, meaning

that they have a potentiating effect.

One example for good sensory marketing is the coffee shop chain Starbucks. In the early
1980’s, Starbucks created a complete sensory experience for consumers in order to
strengthen their brand. They created a comfortable shop interior that invites the customer to
sit down and read or meet friends. This is mainly due to the green and brown colors, the
lighting, and the comfortable sofas and chairs. The combination of visual cues creates a
soothing and restful visual experience. Additionally, the music is carefully selected to create
the ‘sound of Starbucks’ — relaxing as well. Furthermore, the smell and the taste of the fresh

coffee completes this sensory experience (Hultén, Broweus, and Dijk 2009 p. 3).

From a managerial perspective, stimulating the human senses can be a powerful tool to
create sublime triggers to influence consumer perceptions of abstract notions of the product

(e.g. its quality, novelty, elegance etc.). Additionally, it can be used to influence the



perceived quality of an abstract property like color, shape, taste, sound or smell (Krishna

2013).

From a researchers’ perspective, Krishna (2012) proposes that sensory marketing requires an
understanding of how sensation and perception drives consumer behavior. How do different
modalities (either in isolation or interacting with each other) affect consumer evaluation?
What is the best implementation to drive consumer behavior? One of the most advanced

research fields is sensory research is vision, which is introduced in the next section.

2.2 Visual cues in sensory marketing

Despite the fact that all five modalities are important systems for sensory marketing, most
research has focused on vision. One of the reasons that most research has been carried out on
vision is that it is ‘the most seductive sense of all’ (Lindstrom 2005 p. 18) and often
dominates the other modalities. Additionally, when approaching an object vision provides
the largest amount of information at the shortest amount of time (Schifferstein and Cleiren
2005; Schifferstein and Desmet 2007). Therefore, vision is the key modality at the point of
sale, when consumers have to compare multiple slightly different products for an optimal

decision-making (Fenko, Schifferstein, and Hekkert 2008).

Research has focused on a broad range of visual cues and its influence on the consumer. For
example, it has been shown that visual cues of websites (Gorn et al. 2004; Mandel and
Johnson 2002), advertisement (Childers, Houston, and Heckler 1985; Hirschman 1986; Lee
and Mason 1999), logos and typefaces (Childers and Jass 2002; Henderson and Cote 1998;
Henderson, Giese, and Cote 2004), product packages (Bloch 1995; Garber, Burke, and Jones
2000; Orth and Malkewitz 2008; Raghubir and Greenleaf 2006), and the store environment
(Areni and Kim 1994; Bellizzi, Crowley, and Hasty 1983; Orth, Heinrich, and Malkewitz
2012; Summers and Hebert 2001) have an impact on consumers’ perception, judgment and

behavior.

2.2.1 Color

One of the most important design elements in sensory marketing is color. Grossman and
Wisenblit (1999) propose that due to associative learning certain colors are connected to

certain experiences. This concept is used to explain human physiological responses to color.



For example, dark blue is associated with nights and passivity and bright yellow with
sunlight and arousal (Liischer 1969). Therefore, dark colors like blue and green are
considered as calming and warm colors like red and orange are considered arousing (Berlyne

1960; Costigan 1984).

In marketing, these associations have been exploited in a retail settings for example the use
of ‘red’ in casinos to stimulate gambling (Grossman and Wisenblit 1999). Accordingly,
Bellizzi, Crowley, and Hasty (1983) tested the effect of color on perception in a furniture
store and found that warm colors were more exciting and cool colors more calming.
Associations with colors are culturally dependent. In western societies, green, for example,
is associated with hopefulness, white with purity, and red with love. Black is associated
with mourning and yellow with hatred. In China, white is linked with righteousness and
yellow is linked with trustworthiness. In India, black is connected to dullness and stupidity,
red with ambition and desire (Kreitler and Kreitler 1972).

When it comes to color preference, it really depends on product type. Cars are preferably
blue, grey, red, white and black. For carpeting, upholstered furniture and paint beige is

preferred (Grossman and Wisenblit 1999).

In product packaging, colors are used for (a) drawing attention, (b) creating aesthetic
experiences and (c¢) delivering communication (Kauppinen-Réisdnen and Luomala 2010).

For drawing attention, it is the most essential visual cue as it is the first cue noticed by the
consumer (Danger 1987a; b). But also it has the power to maintain attention (Schoormans
and Robben 1997). In particular, when the consumer is seeking variety in their brand choice
bright, novel and warm colors are emphasized (Garber, Burke, and Jones 2000; Schoormans

and Robben 1997).

The role of color in product design has morphed from being purely functional to meet an
aesthetic appeal as consumers make brand choices (Bloch 1995; Bloch, Brunel, and Arnold
2003; Hekkert 2006). Certain design elements that contribute to the product appearance have
an impact on the overall perception i.e. attractiveness (Bloch 1995). These aesthetic
experiences created by colors can influence purchase intention as extensive studies have

shown (Bellizzi and Hite 1992; Stoll, Baecke, and Kenning 2008).



The third function of color is communication. Research suggests that color implies product
quality, product attributes, and product meaning (Garber, Burke, and Jones 2000). It helps
consumers to categorize products (e.g. light products are usually lighter color) and recognize
brands (Garber, Burke, and Jones 2000). For companies, it is an opportunity to create a
brand identity (Underwood and Klein 2002). One example for that is the usage of the colors
white and red from Coca-Cola. That brand colors even had an impact on how Santa Claus is
dressed today. Santa was traditionally green until Coca-Cola began to use him for heavy
promotion. Until this day, Santa wears Coke colors in Western society (Lindstrom 2005 p.

20).

Summarizing, color is used in various ways in sensory marketing. It proves to be one of the

most powerful design elements.

2.2.2 Size and shape

Following color, much research has focused on the products size and shape (Folkes and
Matta 2004; Raghubir and Greenleaf 2006; Wansink 1996; Wansink and Van Ittersum
2003). Finding the optimal package size is limited due to practical usage. For example, a big
bottle or box can look attractive in the shelf but loses its charm when it is too big to fit in the
car, if it is too difficult to pour, or the content goes bad before it can be finished. Conversely,
a small package can lose its charm when the content does not meet the quality demands or
the content is immediately consumed (Raghubir and Krishna 1999; Wansink and Van
Ittersum 2003). Therefore, shape is usually manipulated to influence the perception of size.
Taller packages are usually perceived as bigger than shorter packages (Raghubir and Krishna
1999; Wansink 1996), a rectangle is perceived as bigger than a square (Krider, Raghubir,
and Krishna 2001), and bottles are perceived as containing more volume than cans (Yang
and Raghubir 2005). Also, shapes can be used as branding components. Lindstrom (2005)
proposes that certain shapes ‘clearly speak of their brand’ (p. 48). For example the Coke
bottle, Chanel No. 5, the golden arches of Mc Donalds and Mac computers. All of these

brands use certain shapes to generate brand recognition.

2.2.3 Pictures, words, logos, typeface

The usage of pictures and wordings in marketing is important. This is due to the fact that in

almost all formats of marketing (e.g. packages, displays, and advertisement) a combination



of verbal as well as nonverbal communication is used to receive the attention of the
consumer and communicate a message (Houston, Childers, and Heckler 1987). One key
element is the relative picture:word ratio. If there is a higher word content, it is called
‘documentary layout’” and aims at consumers reading and examining it. In contrast,
advertisements with a higher pictorial content are those that attract consumers attention more
likely (Raghubir 2010 p. 203). Testing congruent and incongruent pictures with the
advertisement message showed that incongruent pictures can enhance memory and irrelevant
pictures block memory. Therefore, unexpected interactions of pictures and wordings are

enhancing consumers memory (Heckler and Childers 1992; Lee and Mason 1999).

Logos (Henderson et al. 2003; Henderson and Cote 1998) and typefaces (Childers and Jass
2002; Henderson, Giese, and Cote 2004) are important design elements. According to
Henderson and Cote (1998), high-recognition logos should be natural, harmonious and
moderately elaborate, low-investment logos (false sense of knowing, a positive affect) are
supposed to be less natural and very harmonious, and high image logos (professional look,
strong positive image) should be moderately elaborate and natural. For typefaces similar
guidelines exist as every typeface projects an individual and specific message. For example,
if a manager decides to use a natural design to communicate a pleasant and decent image the
typeface should highlight many natural aspects as possible as e.g. hand written, curved or

skewed (Henderson, Giese, and Cote 2004).

2.2.4 Holistic package design

According to Gestalt theory, all effects of visual cues are not perceived individually. Instead,
all elements work together to form one holistic design (Orth and Malkewitz 2008). The
consumer perceives the visual elements and organizes them into more complex components
of factors of design. These are then gathered during perception and deliver particular
characteristics to consumers (Veryzer 1999). The holistic package design can influence the
consumer’s evaluation and the purchase intention of a product or brand (Creusen and
Schoormans 2005; Orth and Malkewitz 2008; Schoormans and Robben 1997). For example,
Orth and Malkewitz (2008) found that the selection of a wine product design could be
simplified using five different holistic design types: natural, delicate, massive, contrasting,
and nondescript designs. These five generic holistic package designs are systematically

linked to certain impressions. Their research suggests that sincere brands should use natural



package designs, competent brands should use delicate designs, sophisticated brands should
use natural or delicate designs, rugged brands should use contrasting or massive designs, and

exciting brands should use contrasting designs.

Having outlined a small selection of visual stimuli, its’ effect on consumers and their usage
in sensory marketing, the following chapter will continue focusing on olfaction. Because
olfaction in comparatively new in the context of sensory marketing, it is described more in
detail. The next chapter starts with the explanation of olfactory processing since this is the

base for the usage of scent in marketing.
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3 Scent processing, perception and preferences

Human kind perceives the world through five sensory modalities: sight, touch, auditory,
olfactory and gustatory. To a certain degree the sensory perception of all senses is similar. A
chemical or physical stimulus activates the sensory receptors triggering sensory neurons to
transmit that signal to the central nervous system that causes a sensation. In combination
with individual memories and associations the sensation creates a personal sensory

experience (Lawless 1990 p. 79).

The sense of smell is peculiar in comparison to the other senses. Because smells are
processed differently than the other senses, it is more closely associated with eliciting
emotions and memories. Scents can elicit emotions and autobiographical memories like no
other modality (e.g. Chu and Downes 2000; Herz and Schooler 2002; Willander and Larsson
2007). This association makes scent interesting for marketing (Herz 2010 p. 91).
Experiential marketing (i.e. the use of emotions in marketing) is of importance because
consumers often make decisions impulsively, rather than rationally (Weinberg and Gottwald

1982).

In order to get a better understanding of the connection of scent, emotion, and memory, the
following chapter describes the basics of olfactory neurological processing, as well as the
effective properties, and the development of odor preferences. These basics are essential

when looking at olfaction in a sensory marketing context.

3.1  Scent neurological processing

The sense of smell is unique in many ways. Firstly, it is considered to be the “slowest” sense
when it comes to information processing. On average, it takes approximately 400
milliseconds from inhaling a scent until it registers in the brain; visual information, in
contrast, takes only about a tenth of that time (Herz 2010). Secondly, the sense of smell
reacts to chemical stimuli rather than electromagnetical or mechanical stimuli as in the sense
of vision or acoustics. With regards to evolution, chemoreceptors evolved earlier than the
other sensory receptors partly due to its importance for survival, hunting, verification of the

edibility of food and the search for sexual partners (Burdach 1988 p. 9; Hatt 1990 p. 93).
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Additionally, the sense of smell is closely associated with eliciting emotions and memories
more than any other modality (Herz 2010 p. 91). This connection is explained by the odor
processing structure.

Sniffing pulls the inhaled air through the nares (orthonasal), and eating food leads air from
the back of the mouth up to the nasal chamber in the reverse direction, through the
nasopharynx (retronasal). When humans perceive the flavor of food in their mouth, it is the
retronasal smell they recognize and not the taste (Cardello and Wise 2008 p. 101).
Anatomically, smelling starts in the olfactory epithelium found in the nasal cavities with six
to ten million receptor cells (Doty 2001). In humans there are about 350-400 different types
of olfactory receptors. However, humans can differentiate between 2000 and 4000 different
scents since different permutations of receptor activation correspond to the perception of
specific scents (Buck and Axel 1991; McPherson and Moran 1994).

The molecules are detected and bound to cilia, in the mucosa layer. Cilia are the extension of
the olfactory receptor neurons. (Lledo, Gheusi, and Vincent 2005). The bond of receptor and
odor induces an action potential in the receptor neuron (Buck and Axel 1991). Within the
olfactory nerve, the receptors project the information via axons to the olfactory bulb in the
brain. Here, the axons form synapses with mitral cells, which receive the olfactory
information. About 1000 olfactory neurons end up in one mitral cell sharpening the olfactory
information. The axons of the mitral cells lead the information via the olfactory tract to the
olfactory trigone where the information is split into five major parts of the cerebrum (see fig.

3-1).

Smell

Olfactory Epithelium

ract

Qlfactory bulb

Olfactory tract

Olfactory bulb Cribriform plate

of ethmoid bone

Filaments of
olfactory nerve

Nasal Lamina propria
conchae Olfactory
Gland

connective tissue
8 e
Axon

Basal cell
Olfactory

Route of Jm sensory neuron
inhaled air Olfactory Supporting epithelial cell

(a) Epithelium
Dendrite

Olfactory cilia
Mucus

(b) < Route of inhaled air
containing odor molecules

Fig. 3-1: Olfactory anatomy (Marieb 2006 p. 291)

12



Some axons end up in the anterior olfactory nucleus. They terminate in the contralateral

olfactory bulb, inhibiting it. However, most of the axons enter the lateral and medial

olfactory stria. The axons in the medial olfactory stria projects to the olfactory tubercule (1)

that end up in the septal area, which functions as an important connective link between

emotion, memory, and vegetative control.

The axons from the lateral olfactory stria run from the amygdala, via the hypothalamus and

end up in the lateral orbitofrontal cortex (2), which is in charge of motivation and sexuality.

Additionally, the axons run as well to the prepiriform area to the thalamus, and project on

the central orbitofrontal cortex (3), which identifies and discriminates the odors. The

prepiriform area also projects to the hippocampus (4) (see fig. 3-2; Legrum 2011 p. 8f.).
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This processing of scent is the major difference to the processing of all the other senses.
Input obtained through all other senses is first routed to the thalamus, the principal
integration locus for sensory information (Herz 2010), which then relays the information to
other areas of the nervous system. Additionally, the close connection of the target regions
one and two are essential for the emotional processing of odor information. The amygdala
and hypothalamus are critical for the expression and experience of emotion and emotional
memory (Aggleton and Mishkin 1986; Cahill et al. 1995), and play a key role in classical
conditioning (LeDoux 1998), and associative learning (Rolls et al. 1996). The hypothalamus
is connected to sexuality and can induce endocrine functions (hormone dissemination) of the
hypophysis (Legrum 2011 p. 8). The target region four ends up in the hippocampus, which is
a key player in short-term and long-term memory and is involved in a variety of declarative
memory functions (Herz 2010). Furthermore, the hippocampus is where most of the cross-
modal integration takes place, that is, the combination of information obtained through two
or more sensory modalities (Doop et al. 2006; Eichenbaum 2001). Finally, there is evidence
pointing to olfaction and emotion as being intimately connected during neuro-evolution.
Both brain areas involved in the processing of scent, amygdala and hippocampus, evolved of
tissue that was formerly olfactory cortex; this indicates that structures now dedicated
primarily to emotion and associative learning, were previously used exclusively to process

olfactory information (Lledo, Gheusi, and Vincent 2005).

3.2 Effective properties and preferences

When using scent in marketing, it is important to understand how preferences are formed. In
psychology and the cognitive sciences, perception is the process of acquiring, interpreting,
selecting, and organizing sensory information (Peck and Childers 2008). What exactly 1is it
that makes people react to scent, specifically, what are its effective properties? Research
points at five properties that trigger consumer response to scent: (1) threshold, (2)

character/identity, (3) pleasantness, (4) familiarity, and (5) intensity.

Threshold

In order to be able to perceive a scent at all, the scent has to reach a certain detection
threshold. This is the basic measurement parameter that is defined as the amount of a scent
that has to be present in the air for a person to be able to notice that scent. It is measured in

parts per billion (ppb) and can vary, depending on the scent, from 1 to over 100,000 ppb. It
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is important to differentiate between the detection and recognition threshold, which is the

concentration in which the odor can actually be identified.

Character/ldentity

That recognition threshold is usually much higher in comparison to the detection threshold
because humans are not proficient when it comes to identifying and characterizing a scent.
They need visual or other contextual cues for better identification (Yeshurun and Sobel
2010). If, for example, a lemon scent is presented in combination with a lemon, there most
likely will not be a problem identifying the lemon scent. The name is overlearned and is
usually triggered fast and automatically. But when being asked for the scent in the absence
of the lemon naming performance decreases considerably, although most people still
consider it a familiar scent (Jonsson and Olsson 2012 p. 115). Similar results showed in an
experiment in which subjects had to name the scent of daily used product items (e.g.
household products). The identification rate was less than 50% (Cain 1979; Lawless and
Engen 1977; de Wijk, Schab, and Cain 1995). The rate of success improves when the
familiarity of the scent increases, but, very commonly, people experience a feeling of
recognition and familiarity while being unable to voice a verbal description or assign a
semantic label. This is called the ‘tip-of-the-nose’ phenomenon (Homewood and Stevenson
2001). This difficulty in naming a scent is thought to derive from various reasons. One
reason could be that in our evolutionary past naming an odor has not been essential for
survival. Storing the information non-specifically, it is usually enough to detect scents,
discriminate between them, and recognize them as either familiar or unfamiliar (Koster
2002). Our incompetence in naming odors may be because it is not evolutionarily essential.
An alternative explanation is that in everyday life odors most frequently occur within a
context. Therefore, the weak performance in odor naming tasks might be due to a lack of
context (Jonsson and Olsson 2012 p. 118). A third explanation for our lacking ability to
name scents might be the relatively weak link between an odor and its name. If an odor is
presented without any context, the problem is not based on the inability to perceive the odor
but based on the inability to retrieve the information of the name from the memory. The
brain provides the information for identification of the odor, but the odor can only be named
when the information is received from the memory (Cain 1979). It is conceivable that the
verbal areas of the brain are weakly associated with the olfactory processing areas; weaker
than for other modalities (Engen 1991). Additionally, odor processing and language

processing engage identical cortical resources (Lorig 1999). Accordingly, simultaneous
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processing of language and olfaction may lead to a competition for processing resources,

hereby making it difficult to name odors (Yeshurun and Sobel 2010).

Pleasantness, familiarity, and intensity

An important parameter is the scent’s pleasantness, as the identification of scents seems to
be difficult. In daily life people routinely and quickly distinguish if they like an odor or not,
which can lead to approach or avoidance behavior (Herz, Beland, and Hellerstein 2004).
Consumer research even suggests that odor perception primarily occurs in terms of its
pleasantness or unpleasantness, the individually and positively evaluated stimulation of the
olfactory senses (Ehrlichman and Halpern 1988).

Beyond pleasantness, individuals perceive and respond to a scent’s familiarity and intensity.
Pleasantness is highly correlated to familiarity; familiar scents are evaluated as more
pleasant and vice versa. Familiar odors are liked more than unfamiliar odors; also, pleasant
odors are often found to be more familiar.

The relationship between pleasantness and intensity is more complex (Moskowitz,
Dravnieks, and Klarman 1976; Sulmont, Issanchou, and Koster 2002) and can often be
characterized by an inverted-U shaped function. A perfume smells good, perhaps even better
as the intensity increases, but only up to a certain point. Beyond that point the scent becomes
so intense that it becomes unpleasant. Yet, with some scents, the relationship between
intensity and pleasantness may be linear rather than bell-shaped: Whereas a light cheese odor
may be acceptable, the evaluation may become continually more unpleasant as the intensity

increases (Herz 2010).

There remains a continuous debate if the preferences in human perception of scents are
innate or learned. On the one hand, support for the claim that the hedonic discrimination is
innate derives from research on taste perception, which suggests that this mechanism is
mostly hardwired (Perl et al. 1992). For example, Steiner (1979) found that infants, like
adults, show more facial negative responses to rotten eggs and fishy odors in comparison to
odors like vanilla, banana or butter. Recent research demonstrates that new born brains are
fit to support odor-based preferences and to execute them in behavior from the very first
minute after birth (Schaal 2012). On the other hand, Engen (1988) discovered that infants
and young children have different odor preferences than adults, including an indifference to

some odors that adults find offensive. There is also evidence that humans begin to learn odor
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preferences prenatally, which makes it difficult to distinguish between innate odor
preferences and early learning (Schaal 2012 p. 261).

Regardless of the nature-nurture debate in relation to odor preferences, learning and context
play a major role later in life (Cardello and Wise 2008 p. 106). This is evident in studies
focusing on odors that are associated with either positive or negative experiences. Here, one
item (e.g., a scent) becomes connected to another (e.g., the judgment of pleasantness) as a
function of an individual’s past experience (Wasserman and Miller 1997). This theory is
known as the associative learning theory (Engen 1991). Over a life time, odors are bound to
experiences and emotions, and hedonic responses are developed (Herz, Beland, and
Hellerstein 2004). For instance, if people are always exposed to a scent of lavender while
getting massages, the scent might get connected with the sensation of relaxation. In case of
exposure outside the context of a massage, lavender can still elicit the feelings of relaxation.
Therefore, the hedonic perception may depend on individual experiences but also cultural
differences (Krishna 2013 p. 85). A closer description of individual differences follows in

section 4.4.2.2.

3.3 Marketing relevant indications of olfactory processing

The unique structure of olfactory processing and preference learning indicates that no other
sense has such an instantaneous and explicit connection to the brain areas related to memory
and emotion. Therefore, three main functions of olfaction ban be employed in a marketing

context:

1. Scents are associated to semantic information that is partly due to knowing the source
of a scent. Semantic memory is limited to pure knowledge without any spatial or
chronological reference (Hehn and Silberer 2008).

2. Episodic memory saves spatial and chronological memories and connects them to
happenings and objects. This connection makes it possible to ‘relive’ experiences
from the past. To connect a scent to an experience (positive or negative) is of
importance since it determines the affective load (Herz, Beland, and Hellerstein
2004). Therefore, for a product or brand the experience that is connected to the
brand/product scent is most relevant; not the fact that the package is scented with a

certain scent.
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3. The emotional function is closely connected with the episodic memory. Scents are
learnt within a context, and the affective conditioning happens within this context.
Emotions judge stimuli so that humans can approach pleasant odors and avoid
unpleasant ones to maximize survival. Emotions automatically initiate this behavior
and function as motivation for decisions and behavior (Trommsdorff and Teichert
2011 p. 102) Thus, scents automatically drive approach and avoidance

unconsciously.
Summarizing, the unique modality processing of olfaction and its link to emotion and

memory makes it particularly interesting. The next chapter focuses on using scent in sensory

marketing.
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4 Olfaction in sensory marketing

The previous chapter explained the distinct connection of scent to emotions and memories.
This chapter will look at olfaction within a sensory marketing context. Following there will
be a description of market research on the effects of scent on a) affect, b) evaluative
judgment, ¢) memory, d) behavior and intention. Although the experiments of this work
focus on the effects of product scent, this chapter includes effects of ambient scent for
completeness as well.

Considering the focus of this thesis is on cross-modal interaction, section 4.3 describes
cross-modal effects with a particular focus on the scent and vision. Section 4.4 proposes
scent processing models followed by a description of implicit and explicit testing methods

follows. This chapter closes with an ethical evaluation on the use of scent in marketing.

4.1 Using scent in marketing

Scent marketing, a part of sensory marketing, is defined by Vlahos (2007 p. 70) by the use of
scents ‘to set a mood, promote products or position a brand’. This definition indicates a
variety of possibilities to use scent marketing related. For simplification, Morrin (2010)
differentiates between products and services that use scent in marketing: (1) a primary
product attribute, (2) a secondary product attribute, (3) part of a promotional effort, and (4)

ambient scent.

1) Scent is considered a primary product attribute when it represents the major driver of

consumer purchase such in perfumes or deodorants (Milotic 2003).

2) Scent is considered a secondary product attribute when it is used for enhancing
certain product attributes in an unconscious evaluation or for distinguishing the
product from alternative options. Scent enhances key information about the product
such as a lotion’s soothing quality or a cleansers’ effectiveness. Scent distinguishes
brand, Rolls Royce being one of the first brands to develop a specific brand scent
after complaints that newer models after 1965 did not quite live up ‘to their
illustrious predecessors’ (Lindstrom 2005 p. 93). The company discovered that this
was because of the interior smell of the new model. The interior of the old models

smelled like natural materials (e.g. wood, wool, leather etc.) but these had to be
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3)

changed to plastic because of new safety regulations. Eventually, the company
analyzed the old smell and developed an artificial formula that is used up to today to
recreate the classic Rolls-Royce smell. ‘Dove’ uses a signature scent across multiple
product categories including body wash, deodorant, hair care, and body spray.
Despite slight scent variations between each product the consumer can still recognize
the undertone Dove scent and connects it to the brand experience (Maiwald et al.

2013).

Scent is used in advertisements and sales promotion to communicate knowledge,
attitudes and consumer behavior. This can happen directly by influencing the
purchase behavior at the point of sale e.g. bakery scent in supermarkets can elicit
spontaneous purchases. Indirect techniques use scented displays to position the brand
or product. In 2006, advertisers attached scented paper stripes to ‘Got Milk’
billboards to promote dairy products amongst commuters at various bus stations in
San Francisco. The stripes emitted the scent of freshly baked cookies to entice
consumers. Similarly, in 2012, McCain launched a campaign involving scent to
promote a baked potato product to shoppers in Great Britain. By pressing a button on
a bulging 3D-baked potato, consumers could smell the product and receive a money-
off coupon for their purchase (see fig. 4-1). Japan is a pioneer in scent marketing and
has produced most of the recent technical research in this field. Some of the latest
developments are mobile phones or even television sets, which emit fragrances
during advertisement breaks. Using scent over the internet is predicted to be ready

for scent marketing by 2015 (Gaye 2010).
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Fig. 4-1: 3D potato at bus stop (Quay 2012)

4) Perhaps the most common use of scent in marketing is as an ambient cue 1.e. a scent
that cannot readily be associated to a particular object but is present in the
environment. The usage of ambient scent is not a new technique but the objective
used to be a different one. Celebrated processions in ancient Mesopotamia, Babylon
and Egypt about 5000 years ago (Ohloff 1996 p. 25) were thought to have used scent.
Nowadays, ambient commercial scent is widely used in various kinds of
environments ranging from movie theatres, trade shows, hotel lobbies, to shopping
centers, casinos, airlines, and hospitals (Holland, Hendriks, and Aarts 2005). The
goal is the increase sales, enhance well-being, and mask or neutralize unpleasant

odors (Knoblich, Scharf, and Schubert 2003 p. 130).

Although scent in marketing is increasingly used, some effects of consumer response are not
yet scientifically proven and therefore not fully understood with some topics creating heated
debate (e.g. Bone and Ellen 1999). The following section looks into research findings of
consumer responses to ambient and product scent, including changes in affective states,

evaluative judgment, intention, behavior, and memory.
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4.2 The impact of scent on the consumer

4.2.1 Change in affective states

Human affective states are separated into ‘emotion’ and ‘mood’ (Siemer 2005). Emotions
are more intense, short-term, and object-related, and incorporate some element of cognitive
processing; in other words, emotions are ‘moderately mediated’ by cognition (Beedie, Terry,
and Lane 2005). Moods, in contrast, are less intense, longer lasting and largely unintentional
in that they occur in the absence of a referent object. Emotion and mood are similar in that
they feature experience, expression and physiology (Lang 1979). However, marketing
researchers commonly distinguish both concepts by dimension intensity, durability, and
reference (Luomala and Laaksonen 2000). General affect is often measured in terms of the
“pleasure” and ‘“‘arousal” dimensions of the PAD scale developed by Mehrabian and Russell

(1974).

Affective states are relevant in marketing because customers tend to make decisions
impulsively rather than rationally, especially since consumerism is getting more emotional
(experiential marketing) because of saturated markets (Weinberg and Gottwald 1982). The
Dispositional Theory of Moods and the Affect-as-Information Paradigm recognize emotions
and mood for their impact on consumer behavior. Emotions and mood can influence
decision making, as well as function as moderators and mediators (Bagozzi, Gopinath, and
Nyer 1999; Baun and Groppel-Klein 2003; Schwarz and Clore 2003; Siemer 2005; Young et
al. 2011)

There are mixed reports on the effect of scent on shifting consumer mood and general affect
(Baron 1990; DeBono 1992; Ehrlichman and Halpern 1988; Knasko 1992; Ludvigson and
Rottman 1989). Lindstrom (in: Maiwald et al. 2013) stated that 75% of human emotions are
evoked by smell. However, a review of twenty-two studies on ambient scent in retailing and
consumer services, Bone and Ellen (1999) found large variance amongst a large number of
consumer reactions. Only three studies demonstrated a significant effect of the presence of
ambient scent on consumer mood. Other studies similarly failed to provide corroborating
evidence (Morrin and Ratneshwar 2003; M. Morrin and Ratneshwar 2000; Spangenberg,
Crowley, and Henderson 1996), providing little to no support for what the popular press
repeatedly refer to as the myth of seducing shoppers through ambient scent (Stephens 2007,
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Vlahos 2007). Strong negative evidence is further provided in Chebat and Michon’s (2003)
study which showed that shoppers’ positive mood was unrelated to ambient scent and
pleasure did not mediate the effects of ambient scent on behavior. They concluded that
effects initially attributed to ambient scent may, in fact, be due to an interaction between
scent and other factors rather solely scent (Chebat and Michon 2003; Kirk-Smith and Booth
1987; Knasko, Gilbert, and Sabini 1990). Consistent with this interpretation, Orth and
Bourrain (2005) showed that the pleasantness of an ambient scent enhances the influence of
consumer affective states (e.g., mood) on behavior, hereby stimulating exploratory
tendencies such as the exploration of unfamiliar offers and consumer acquisition of radically
new offers. Summarizing, it would appear that the effect of scent on shifting consumer mood

and general affect is dependent on an interaction with other factors.

Despite the lack of evidence in shopping contexts, the direct influence of scent on mood has
been one of the major principles in aromatherapy. Certain fragrances even trigger
physiological reactions (e.g. change in heart rate) in close correspondence with shifting
moods (Herz 2009). Experimental (but not field) studies have generated corroborating
evidence. For example, Field et al. (2005) found a relaxation effect of cleansing gel scented
with lavender. Also, Field et al. (2008) showed a higher relaxation and decrease in cortisol
levels in mothers and infants when the mothers gave their infants a bath. Warrenburg (2005)
found a special type of relaxing fragrance called Myo-relax®, which can reduce stress-
induced muscle tension. Measuring the trapezius EMG stress response proved that relaxation
effect. Additionally, Knasko (1992) found that, when completing a mood questionnaire in a
room scented either with lavender and lemon (pleasant scents) or Dimethyl sulfide
(unpleasant scent), panelists in the pleasantly scented condition reported significantly more
positive moods than did panelists in the unpleasantly scented condition. In line with this
finding, women seated in a dentist waiting area exhibited more positive moods when the
room was scented with an orange aroma than when it was not scented (Lehrner et al. 2000).
Contrasting the majority of retailing studies, Doucé and Janssens (2013) did find a positive
effect on consumer mood (i.e., greater pleasure and higher arousal) when an upscale clothing
store was scented with a minty lemon aroma. The authors emphasize, however, that their
findings are likely to be explained by the fact that they are examining high-involvement
products (prestigious clothing) rather than the low-involvement products studied in previous
research (e.g., school supplies, decor items, toiletry and household cleaning products). This

process is more closely discussed in section 4.4.1.
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Summarizing, changes in affective state are not always directly due to scent. Although some
studies have been conducted in realistic settings such as casinos (Hirsch 1995), a fashion
store (Doucé and Janssens 2013), or a shopping mall (Chebat and Michon 2003), most
research has been conducted in artificial laboratory situations (Bosmans 2006; Morrin and
Ratneshwar 2003) with differences in findings suggesting that effects may depend on
additional individual or situational factors (Doucé and Janssens 2013; Ludden and

Schifferstein 2009).

4.2.2 Memories

Inducing involuntary autobiographical memories is a possible mechanism for successful
marketing (Muehling and Pascal 2011). One of Ebbinghaus's three basic kinds of memory is
involuntary memory. Involuntary memories are of personal experiences, which come to
mind spontaneously—that is with no preceding attempt at retrieval (Berntsen 2010). Distinct
from voluntary recall (deliberately retrieving memories), the activation of involuntary
memories involves little executive control (Levine, Lench, and Safer 2009) as implicit
memories are brought to mind automatically by a variety of cues including scent (e.g. Herz
and Engen 1996; Willander and Larsson 2007). When implicit memory becomes accessible,
the resulting experience shares many of the properties of the original experience. It is vivid,
accompanied by subjective feelings and physiological changes, and commandeers attention,
thought, and behavior (Levine, Lench, and Safer 2009).

In the book ‘Swann’s way’ (Proust 2013 p. 53), written in the beginning of the 21* century,
the smell of madeleine biscuits dipped into tea elicits intense joy and memory of the
childhood of the author. Often called the ‘Proust phenomenon’, this experience is the
foundation for the hypothesis that odor-evoked memories are more emotional than memories
triggered by any other sense. Due to their unique processing, scents are considered superior
to other sensory input in evoking vivid and complex memories (Doop et al. 2006; Herz and
Schooler 2002). Helen Keller once said: ‘Smell is a potent wizard that transports us across
thousands of miles and all the years we have lived’ (in: Gaye 2010).

Research supports this experience: Implicit memories triggered by olfactory cues are usually
highly personal, consist of fewer cognitions, and are accompanied by strong affective
charges (Hinton and Henley 1993). In comparison to autobiographical memories evoked by

visual cues, scent-evoked memories trace back further into one’s past (Chu and Downes
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2000), and are accompanied by more and stronger feelings (Herz and Schooler 2002).
Integrating research on atmospherics with autobiographical memories, Orth and Bourrain
(2005) investigated the influence of scent-evoked nostalgic memories on consumer
exploratory behavior in a laboratory environment scented with natural and manmade odors.
The findings indicate that ambient scent evokes nostalgic memories, which in turn positively
influence consumer sensation seeking with downstream effects extending onto exploratory

tendencies, namely risk taking, variety seeking and curiosity-motivated behaviors.

Accompanying an advertisement with a pleasant and appropriate scent (i.e. diffusing rose or
sandalwood aroma during a commercial promoting a Spa in a movie theatre) enhanced
consumer recall of attributes (unaided as well as aided) compared to a no scent condition
(Lwin and Morrin 2012). Similarly, when seated in a room with a pleasant ambient scent
versus no scent, consumers recalled unfamiliar brand names better. Further analysis
suggested that this finding relates to a scent’s pleasantness increasing attention as consumers
spent more time evaluating the offer (Morrin and Ratneshwar 2003). Some companies
already try to scent commercials in cinemas. In a real-life setting, the brand Nivea used this
technique for advertising sun lotion. According to the scent marketing company that carried
out this promotion, enhancement of the unaided recall of this commercial was about 40%,
meaning that it was five times as high than a non scented commercial (Grill 2007). However,

this number is not scientifically proven.

Most of marketing and consumer research has concentrated on examining scent as a
secondary product attribute and as a means to promote brands. Scenting products with an
appropriate scent can enhance individuals’ memory for information about the product as
well as associated attributes (Krishna 2012). For example, Krishna et al. (2010) tested effects
of product scent (common vs. uncommon vs. no scent) on memory for a pencil and its
product information. Subjects received a booklet with information about a pencil and the
pencil itself which the subjects were supposed to “touch, smell and feel”. Using unaided
recall, the information of the unscented pencil was remembered less in the initial as well as
in the short delay and the long delay condition. The recall after two weeks was about one
fourth of the initial recall. For the common scented pencil, there was no significant decrease
in the first two periods of recall. The long delay condition showed a significant decrease in
recall. Nonetheless, the recall was still about three quarters of the initial recall, meaning that

there was comparatively little forgetting of product information over time. For the

25



uncommonly scented pencil, there was no significant decline in recall among all the delay
conditions. 91.8% of the initial recall was still remembered after two weeks, concluding that
memories are longer present when products or their information are infused by scent. The
results suggest that information encoded with an uncommon scent is more resistant to decay
over time than information encoded with a common scent. The authors tried to explain this
result with the distinctiveness theory. Distinctive stimuli experienced in the environment
tend to attract attention and tend to be remembered better because of the better encoding

(Green 1958; Meyers-Levy and Tybout 1989).

In general, the literature advocates that both ambient and product-related scent relate to
consumer memories and impact behavior. Specific effects, however, hinge on the individual

recollection of, and personalized meaning attached to, scent-evoked memories.

4.2.3 Evaluative judgments

Conveying meaning to consumers is one of the central objectives in marketing. To convey
meaning (such as a product's quality, a brand’s personality, or a store’s price level) retailers,
service scape and brand managers around the globe employ a variety of visual, haptic,
auditory, and olfactory cues. Quality is important because it represents the cognitive
evaluation of an offer’s intrinsic core benefit (Teas and Agarwal 2000). At times when this
functional benefit is difficult to judge, consumers employ extrinsic cues - including scent - to
infer quality (Creusen and Schoormans 2005). Brand personality is important because it
systematically captures and categorizes facets of brands in terms of generalizable symbolic
benefits (Aaker 1997), enabling consumers to express themselves (Grohmann 2009), and
assisting managers in differentiating offers (Sung and Tinkham 2005). Companies that
succeed in conveying a certain meaning enjoy advantages in terms of heightened consumer
attention (Schoormans and Robben 1997), better recognition (Karjalainen and Snelders
2010), more favorable behavioral intentions (Bloch 1995; Creusen and Schoormans 2005;
Henderson, Giese, and Cote 2004; Orth and Malkewitz 2008), more advantageous
positioning (Chan Choi and Coughlan 2006; Van Der Lans, Pieters, and Wedel 2008; Kaul
and Rao 1995), and superior financial performance (Hertenstein, Platt, and Veryzer 2005).
Although marketers — in principle — recognize the potential of conveying meaning through
scent, research investigating this topic is still limited, with the majority of studies focusing

on scent as a secondary product attribute, and only a few studies examining ambient scent.
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Focusing on scent as a secondary product attribute, research on evaluative responses has
commonly examined effects of consumer judgment on product attributes and overall quality
(Bone and Ellen 1999). In pioneering research in this field, Laird (1932) instructed
housewives to rate the quality of silk hoses in a home use test. Three of the hoses were
lightly scented (i.e., aromas of flowers and fruits); the fourth was not. Regardless of the
specific scent, study participants rated the scented hoses significantly better in terms of
quality (i.e., as more durable, pearly sheen, and stronger); an effect that extended to higher
preference. In addition, differences between the scents emerged as half of the participants
preferred the panty scented with a narcissus scent.

Focusing on the question whether or not a scent has to fit the product to elicit positive
evaluation, Bone and Jantrania (1992) discovered that consumers, in fact, evaluated a
product more favorable when a scent was appropriate. In this study, sun lotion was rated
more positive when scented with coconut scent instead of a lemon scent or no scent. No

difference showed between the lemon scent and no scent.

Examining consumer response to ambient scents, researchers selected scents according to
their affective charge (pleasant, unpleasant) for use in a laboratory experiment. The scents
were diffused in a room designed to resemble a ‘one-stop’ shopping outlet for students with
merchandise consisting primarily of household items and school supplies. Adding a scent
significantly improved visitor ratings of merchandise quality compared to the no-scent
condition (Spangenberg, Crowley, and Henderson 1996). This finding was later replicated in
a field study where the presence of a pleasant scent improved consumer perception of an
actual shopping mall and increased the amount of money spent by shoppers (Chebat and
Michon 2003). Merging research on ambient scent with studies of scent as a secondary
product attribute, and extending the focus to brands, Morrin and Ratneshwar (2000)
requested subjects to rate familiar and unfamiliar brand names in the presence of selected
ambient scents. The findings indicate that consumers evaluated the brands more positively
when a pleasant scent was present.

Considering that in retail stores competing products/brands are located next to each other,
Maiwald et al. (2013) examined how a brand scent (in this case: Nivea) affects the brand
perception itself but also how it affects the private label perception (Balea). The results
demonstrate an effect for both brands in similar dimensions of the brands perception. In

particular, results show a positive effect in trust, image and likeability. The authors call this a
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‘hijacking effect’ of the private label. They suggest keeping these results in mind when using

scent in a store.

Nonetheless, not all experiments support the impact of scent on judgment. A number of
studies were unable to predict the exact impact of scent quality characteristics on product
perception and liking (e.g. Ludden and Schifferstein 2009; Schifferstein and Michaut 2002).
Ludden and Schifferstein (2009) claim that olfaction is still important for product evaluation.
However, Koster (2003) claims that for measuring the effects of scents, it might be
important not to ask directly for the scent, because that draws the attention to the scent.
Therefore, he suggests that it might be good to set up tests for testing the impact of scent less
explicitly, and rather testing implicitly by, for example, observing behavior or other
techniques. The topic of explicit versus implicit testing in sensory research is described in

more detail in section 4.5.

Overall, there is extensive research substantiating the ability of scent to influence consumer
evaluative judgment related to products, brands, and shopping environments. Differences in
researchers’ focus on effective scent properties (i.e., presence, valence, aroma), contexts
(i.e., products, brands, environments), and dependent variables (i.e., overall quality, specific
attributes) make it difficult, to compare and deduct broad conclusions. Also, when subjects
were aware of scents during research on scent properties they often generate exaggerated or

skewed findings (Ludden and Schifferstein 2009).

4.2.4 Behavior and Intention

One of the key effects of olfactory stimuli is their directive function. Ambient scents alert
the organism to the existence of agents in the air, to check their quality for guidance of
behavior on the basis of previous encounters, to avoid or approach certain states (Hvastja
and Zanuttini 1991). This capacity of scents to heighten awareness is thought to be the
primary cause for people’s basic approach and avoidance responses (Spangenberg, Crowley,
and Henderson 1996). Given that perceiving odors requires little, if any, cognitive effort
(Ehrlichman and Halpern 1988), no conscious attempt is required for fundamental
behavioral responses, such as taking a deeper breath when a pleasant scent is present or

holding the breath in the presence of an unpleasant scent (Levine and McBurney 1986).
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The literature holds ample evidence for the influence of ambient scent on consumer
behavior. Behavioral responses assessed by researchers center on approach-avoidance, with
specific measures including the length of a person’s stay in an environment, spending, and
behavioral intention. For example, in the presence of a pleasant and congruent scent, the
amount of time consumers spent in a store, increased in comparison to an incongruent
pleasant scent condition (Mitchell, Kahn, and Knasko 1995). Congruency is a concept very
important in sensory research as well as for this thesis. It means the degree of fit between
two stimuli. Because of its importance, the section 4.4.2.1 pays particularly attention to it.

The results of prior studies similarly holds for restaurants, where a pleasant lavender ambient
scent links to consumers staying for a longer time, and spending larger amounts of money

(Guéguen and Petr 2006). In casinos, using an ambient scent increased the amount of

gambling (Hirsch 1995).

More recent findings, however, suggest that ambient scent can exert divergent effects
depending on what type of shopping behavior is examined. While ambient chocolate scent
facilitates general approach behavior and increases the amount of money consumers spend in
a bookstore, it also leads to less goal-directed behavior. Specifically, the positive effects of
chocolate scent occur only when the product is thematically congruent with the scent.
Accordingly, the sales of congruent books increased (e.g. cooking or baking guides),
whereas the sales of incongruent books decreased (e.g. thrillers) (Doucé et al. 2013). Further
support for the possibly important role of congruence stems from Fiore, Yah and Yoh’s
(2000) study testing the effect of ambient scent on consumer response to a product display.
Their findings indicate that consumers exhibited a significantly higher purchase intention
and were willing to pay a higher price when the scent was both pleasant and congruent with
the product displayed compared with a no scent condition and a pleasant scent only
condition.

Summarizing, the presence of an ambient scent can impact consumer behavior in terms of
the time spent in the environment and the amount of money spent. Yet, some scholars
caution that studies not always support these results (Schifferstein and Blok 2002).
Particularly the psychological mechanisms of the reported effects on approach-avoidance

behavior are not well understood and need further investigations (Morrin and Ratneshwar

2000).
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4.3 Cross-modal effects

The previous sections have focused on the individual effects of olfaction but also of visual
cues. However, sensory marketing involves the integration of different senses at the same
time. Also, looking at one sense individually does not completely represent the reality to
consumers, who experience the world through all of their five senses. For example, for
perceiving a peach, not only the information of taste and smell are received and processed,
but also the information about shape, color and surface (Knoblich, Scharf, and Schubert
2003 p. 46).

In the marketplace, individual judgments about a store, its products, and even its personnel,
are driven by a concert of smells encountered, things heard, objects touched, tastes
experienced, and things seen. Because of this complexity, it is imperative to consider cross-
modal effects involving scent.

Although vision is considered the most informative and olfaction a less informative
modality, the relative importance (‘sensory dominance’) of each modality depends on the
individual situation (Schifferstein and Cleiren 2005). For example, olfaction is important for
providing information about a product being clean and safe, and lack of olfactory input
negatively impacts consumers’ product experience (Schifferstein and Desmet 2007,
Schifferstein 2006). In many cases (such as with the color and scent of food) specific
product properties need to co-occur to signal safe use. Due to experience, people have an
intuitive idea about which type of stimuli should occur with another one and which should
not. Input association received through two or more sensory modalities is termed ’cross-
modal correspondence’ remains an emerging topic in consumer behavior research
(Schifferstein and Spence 2008).

Initial studies in this area have focused on the interaction of two sensory modalities for
example: color and scent (Dematte, Sanabria, and Spence 2006; Gilbert, Martin, and Kemp
1996; Kemp and Gilbert 1997), music and scent (Belkin et al. 1997; Crisinel and Spence
2012). Schifferstein and Spence (2008 p. 133). The studies suggest that stimulating more
than one modality at a time leads to more favorable product experiences in consumer.
However, only a few studies have started examining multisensory effects in marketing
contexts. For example the interactive effects of scent and touch on product evaluation
(Krishna, Lwin, and Morrin 2010) or the interactive effect of scent and vision on memory for

a product (Lwin, Morrin, and Krishna 2010).
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As this work focuses on two modalities the next section describes sensory dominance and
cross-modal correspondence. Although the focus is on the cross-modal effects of olfaction

and vision other senses will also be described in more detail.

4.3.1 Comparing senses and sensory dominance

Each sensory modality is sensitive to a different type of information. Since every modality
can be considered a different information channel, not all of the received information
translates into the same message. For example, some messages only provide information
about certain tasks, whereas others induce memories, associations or emotions. However, all
of the modalities in combination create the product perception (Schifferstein and Spence
2008 p. 134).

When people make buying decisions, they compare products to identify the optimal option
in a short period of time. In order to do so, they need the maximum amount of relevant
information possible. Visual information is generally available quickly, faster processed and
denser than any other sensorial information (Herz and Engen 1996). It takes about 45
milliseconds until a picture gets to the visual cortex after it has been identified in the retina;
in contrast, it takes about 400 milliseconds from inhaling a scent to the registration in the
brain (Herz 2010 p. 100). It is believed that information travels more slowly from olfactory
neurons to brain neurons because olfactory neurons are unmyelinated (Herz and Engen
1996).Vision being the most important modality at the moment of a buying decision, leaves
fewer resources available for processing information received from other modalities (Fenko
et al. 2009; Herz 2010 p. 100).

Olfaction, in comparison to vision, has a more functional role. For example, when
determining if food is safe to eat or if people, objects or spaces are safe are not (e.g. Engen
1991).

Schifferstein and Cleiren (2005) used a split-modality approach to learn about the
similarities and differences of senses. Here, they presented products to people through a
single modality. Comparing all modalities, vision showed the highest identification
performance [near 100%] followed by touch [95-96%]. Acoustics and olfaction showed a
performance rate of 55% [range 4-100%, SD 31%] and 39% [range 0-85%, SD 24%].
Respectively, Schifferstein and Desmet (2007) had a similar approach testing participants’
perception of everyday products while blocking one sense. By covering the eyes or hands,

the information about product functionality got blurred, whereas, blocking ears or nostrils
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did not interfere with product functionality identification. However, blocking ears and
nostrils minimized the perception of intensity, stimulation or of the product in general;

apparently affecting consumers’ emotional product perception.

Due to the good and fast identification performance of vision, one could assume that vision
dominates the overall product perception. Heller (1982) suggested that vision directs
exploratory behavior involving the other senses. However, the sensory dominance changes
and depends on the product category, its usage and the stage of ownership. (Fenko,
Schifferstein, and Hekkert 2008; Schifferstein 2006).

Regarding natural conditions, the sort of information perceived connects always to a
particular sensory modality. Therefore, whether a particular sensory modality is perceived as
important depends on the modality and if it can project important information or not
(Schifferstein and Spence 2008 p. 153). Schifferstein (2006) assumes that the dominance of
vision also relates to the peoples’ tendency to judge visual input as important when
evaluating its role during product usage. He concludes that the role of the modalities most
likely depends on the specific product usage, the frequency, and the significance related to
the activities performed.

Additionally, the importance of vision has possibly changed in the western society because
of product innovations. For example, communication products like television, internet etc.,
demand a major visual input. Because of the integration of these products in daily life, it is

very likely that the importance of vision has increased (Schifferstein 2006) .

In conclusion, it seems essential to understand the relative importance of the different
modalities for different products as well as the stages of ownership. Vision seems to be the
most dominant modality. However, research has mostly been explicit. Effects of olfaction
happen more unconsciously and should not be overlooked. Eventually, the overall perception

of a product is a mix of all different messages perceived through all modalities.

4.3.2 Cross-modal correspondence

Certain product characteristics can be perceived by multiple sensory modalities. People have
an intuitive idea about which type of stimuli occur with another one and which do not, based
on past experience. In addition to these learned associations of prior experience, people

might perceive some similarities among the modalities, because some dimensions of sensory
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experience are shared across all modalities (e.g. weak - strong) (Schifferstein and Spence
2008 p. 143).

Schifferstein and Spence (2008 p. 143) differentiate cross-modal correspondence from
synthesia, although they are related. Synesthesia is a phenomenon that certain people
experience in which impressions from one modality (e.g. color) are adopted by another
modality (e.g. odor). People that experience synesthesia, for example, experience numbers or

letters also as colors.

Synesthesia is rare but occurs globally with a frequency of 1 to 1000/2000 (Knoblich,
Scharf, and Schubert 2003 p. 49f). The difference between cross-modal correspondence and
synesthesia is that in synesthesia each individual has their own specific associations that are
stable throughout their life. In cross-modal correspondence the associations are less specific
and more malleable making it interesting for marketing. Cross-modal associations are also

more common (Felser 2007 p. 133).

Table 4-1: Cross-modal correspondence of color (Frieling 1980)

Vision/color Sound Touch Smell Olfaction/Taste
Loud/trumpet Firm Warm/hot Strong
Tender/quiet Fine Sweet/mild
Loud/major key Dry Warm Hearty
Dark/minor key Dry/muddy Musty
Piercing/
Yellow . Smooth Sour
major key
Green Damped Smooth to moist Cool Sour-juicy
Green/blue Soft Soft-smooth Cold Fresh to salty
Distant/flute to Smooth to
Cold Neutral
violin untouchable
Sad/minor key Velvety Dry-bitter

Table 4-1 illustrates common cross-modal correspondence effects related to colors (Frieling
1980 p. 29ff). For example, people tend to associate the red with a strong odor and flavors as
well as high temperature. Cross-modal correspondence effects between visual and olfactory
stimuli are very common. In the next section, specific cross-modal effects of olfaction and

other modalities are described more closely.
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4.3.2.1 Olfaction and vision

Past sensory research converge on the findings that the sense of vision dominates the other
modalities. This is also the case in the interaction between visual and olfactory stimuli.
Although there is large variance in effective properties for both scent and vision research has
mainly focused on the interaction of scent aroma and object color. Two streams of research
relate to (1) color cues influencing scent perception, and (2) visual and olfactory cues jointly

influencing individual evaluation of and response to products.

Although the influence of one sensory modality (e.g., vision) on another modality’s (e.g.,
scent) input is not a straightforward marketing issue, much research has been dedicated to
the interaction of color on scent perception, yielding some important insights for marketing
(Dematte, Sanabria, and Spence 2009). When scented liquids are combined with colors
closer to the object producing the scent, they are more likely to identify the scent. For
example cherry-scented liquid is more likely to be correctly identified when it is colored red
than if it is colored green (Zellner, Bartoli, and Eckard 1991). This finding holds not only for
abstract stimuli, but also extends to consumer products. For example, wine experts use
descriptors that are typical for red wine when describing a white wine, which is colored red

(Morrot, Brochet, and Dubourdieu 2001).

According to Dematte, Sanabria, and Spence (2006, 2009) the dominance of the sense of
vision over olfaction is so strong that people are biased by color even when explicitly
instructed to ignore visual cues. For example, when tasked with identifying scents and
ignoring visual cues (color) presented jointly with the olfactory cue, study participants’
responses were biased so that their identification of scents depended on the color. The strong
association between certain colors and scents has been shown to be very robust across
individuals (Schifferstein and Tanudjaja 2004). Additionally, this biasing effect of color not
only applies to scent identification, but also extends to individual judgment of scent intensity
as visual lightness and odor intensity, as well as odor pleasantness appear to correlate

(Djordjevic et al. 2007; Kemp and Gilbert 1997).
Investigating possible causes for the biasing capacity of vision, researchers posit that the

interaction of color and scent takes place at the perceptual level (Schifferstein and Tanudjaja

2004). Functional magnetic resonance imaging corroborates this view, indicating that the
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brain regions activated for processing pairings of scent and color vary as a function of the
perceived congruence of these pairings (Osterbauer et al. 2005).

Labeled a “perceptual illusion”, the concept reflects the fact that — following sensory input —
a higher level of information processing (i.e., at the semantic level) relates to divergent
olfactory perception (de Araujo et al. 2005; Herz 2003; Herz and von Clef 2001).
Furthermore, adding to the evidence of vision-scent congruence effects at the semantic level,
individuals evaluated an identical scent as more pleasant when the label was positive (e.g.
“cheddar cheese®) rather than when it was negative (e.g. “body odor®). In the latter case, the

scent was also rated as more strong in terms of intensity (Djordjevic et al. 2007).

Package color has been identified as an especially effective tool for steering shopper
expectations regarding levels of scent intensity (intense: dark red; less intense: pastel green),
sweetness (sweet: dark red; not sweet: pastel green) and freshness (fresh: pastel green; not
fresh: dark red) (Scharf and Volkmer 2000). Cross-modal correspondence between visual
and olfactory cues has been applied via careful coloring of the liquid, packaging and
advertising in perfumes (Schifferstein and Spence 2008) and deodorants (Schifferstein and

Spence 2008).

Although visual cues affect olfactory performance, less is known about the influence of
olfactory stimuli on visual performance. Recent research suggests that olfaction can
influence vision as well. For example, scent can affect visual perception and processing by
drawing the visual attention towards congruent objects (Seo et al. 2010), affecting visual
processing by facilitating the odor sources’ identification (Seigneuric et al. 2010).
Additionally, scent can influence the evaluation of neutral pictures positively (if scent is
pleasant), but can also influence the perception of pleasant pictures negatively (if scent is
unpleasant) (Banks, Ng, and Jones-Gotman 2012).

For certain product categories (e.g. soft drinks and dishwashing liquid) scent in comparison
to color is the main determinant of key benefits such as freshness (Fenko et al. 2009).
Furthermore, scents can control people’s movements. Castiello et al. (2006) tested cross-
modal interaction between olfaction and vision during human grasping. When a visual target
is small (e.g. a strawberry) but the scent suggests a larger object (e.g. an orange) the time and
amplitude of maximum hand aperture is greater, and vice versa. A conflict between visual
and olfactory information could have a negative effect on the product (Ludden and

Schifferstein 2009).
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Lwin, Morrin, and Krishna (2010) showed that combining pictures and scent might make it
possible to enhance verbal recall. While visual images are important for linking sensory
inputs, using scent enhances these links. The authors refer to this ‘as the potentiating effect
of scent on pictures’ ability to enhance memory for verbal information’ (2010 p. 325) and

emphasize the importance of the results in marketing context.

Summarizing, research shows that cross-modal effects of olfaction and vision are

bidirectional depending on the scenario.

4.3.2.2 Olfaction and other sensory input

There are fewer studies looking into other senses than vision and they tend not to be directly
related to marketing. A few studies have examined the cross-modal interaction of scent with
auditory input (obtained through the sense of hearing) and haptic input (obtained through the
sense of touch). As with the sense of vision, most studies focus on very basic relationships
between sensory properties; only few examine outcomes more directly related to marketing.
Paralleling the previously discussed congruence effects between color and scent, a similar
phenomenon has been established for the interaction between scent and auditory pitch:
Qualitatively different odors correspond to different levels of pitch and sound volume. Fruity
scents, for example, relate to a higher pitch, and the volume of a sound is positively
associated with the perceived concentration of a scent (Persson 2011). More directly relevant
to marketing environments, music in combination with scent (i.e., their stimulating quality)
leads visitors to rate an environment significantly more positively, with effects further
extending to approach and impulse buying behavior, and an increase in satisfaction (Mattila
and Wirtz 2001; Morrison et al. 2011). Spangenberg, Grohmann, and Sprott (2005) attribute
these findings to the moderating effect of background music. In their study, consumer
evaluations of a store were more favorable when the scent was congruent with the music
(Christmas scent - Christmas music). Combining an identical scent with incongruent music
(Christmas scent - non-Christmas music), however, lead to less favorable evaluations.
Overall, carefully combining music and ambient scent may lead to an enhanced shopping
experience and more profitable retail. Again, stimulus semantic congruence appears to be the

key.

Research on the cross-modal interaction of olfactory and haptic stimuli (touch) is scarce.
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Initial findings hint at the existence of a cross-modal link between scent and haptic stimuli
similar to the previously discussed interaction effects of scent involving color and music
(2006). Presenting a soft versus rough piece of cloth, jointly with either a lemon or
animalistic scent yielded softness ratings that varied significantly depending on the scent
(i.e., were higher for the lemon scent). While this outcome was obtained using explicit
measures (i.e., psychometric scales), a subsequent experiment confirmed that this effect also
held when associations were assessed implicitly (i.e., using an implicit association test)
(Dematte, Sanabria, and Spence 2007). Adding different scents to a shampoo yielded a
significant effect of scent on the perception of haptic dimensions as participants - while
washing their hair with the shampoo — evaluated both the fluid and their hair as softer.
Similarly, using different scents influenced a product’s haptic characteristic such as
thickness, creaminess and foaminess (Churchill et al. 2009). Further strong evidence for
scent’s capacity to affect haptic stems from research by Krishna, Elder, and Caldara (2010).
Scenting a cold versus a hot gel pack with a “hot” (pumpkin cinnamon) versus “cold” (sea-
island cotton) scent elicited more positive evaluations of the gel pack with consumers when
the scent matched the temperature. Perhaps even more important, participants evaluated the
packs as more effective and faster in treating pain (sea-island scented cold pack) and as more

effective in warming one’s hands (pumpkin-cinnamon scented hot pack).

Concluding, the existing studies involving scent yield that a major driver of consumer
response is the cue congruence between olfactory input and sensory information obtained

through other modalities.

4.4 Consumer processing model of scent

4.4.1 Consumer behavior and scent processing model

After describing the impact of scent on emotions, memory and behavior and also cross-
modal interactions, it is important to focus on the actual processing model. Chapter 3
describes the neurological processing of scent, however, it does not propose an actual
processing model of the influencing impact of scent on consumer behavior

The existing processing models focus on ambient scent only and not on product scent. There
are two different models explaining scent processing, distinguished by a focus on affective

reactions or cognition.
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Model 1: Affective Reactions

Many marketing researchers have agreed on the S-O-R Model from Mehrabian and Russell
(1974) as explaining mechanism for ambient scents. In the mood is a mediating factor
between environmental cues and behavior. The environmental stimulus (S) such as scent,
elicits an affective reaction (O) which in turn determines whether the consumer approaches
or distances from the environment (R) (Peck and Childers 2008 p. 196). Using the S-O-R
model as a base, Gulas and Bloch (1995) developed another model of ambient scent effects,
which has been modified since its creation (Davies, Kooijman, and Ward 2003; Ward,
Davies, and Kooijman 2003). This processing model states that perception of an ambient
scent depends on the objectivity and acuity of the consumer, which is determined by his or
her characteristics (e.g. age, gender). Perceived ambient scent combined with individual
preferences raise an affective response in the consumer. However, other atmospheric cues
and also congruency of scent and environment may moderate this process. The affective
responses then mediate approach or avoidance responses within the consumer. Different
studies support this model (e.g. Hansen, Bruun-Christensen, and Schauman 2006; Morrison

et al. 2011).
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Fig. 4-2: Processing model according to Gulas and Bloch (1995)

Model 2: Cognitive

As described earlier, results about the impact of scent on mood are cause for heated debate.
In their review article, Ellen and Bone (1999) discovered that only a few studies (16.1%)
found an impact of scent on mood. Different authors suggest that scent directly influences
cognition without the mediation of mood (e.g. Bone and Ellen 1999; Chebat and Michon
2003; Hansen and Beckmann 2007; Peck and Childers 2008 p. 196). Studying the hierachy
of emotions and cognitions, Chebat and Michon (2003) compared the emotion-cognition
model from Zajonc and Markus (1984) with the cognitive theory of emotions from Lazarus
(1991) in a scented shopping mall. In the emotion — cognition model, ambient scent induces

positive emotions influencing shoppers’ perception of their environment and product quality.
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The second model proposes that ambient scent influences the perception of the shopping
environment and product quality, which leads to an enhancement of shopper’s mood, and
finally to an enhancement of shoppers’ spending. Results show a better fit for the model
based on Lazarus’ work. The results indicate that mood does not influence shoppers
spending at all, or at least negligibly. Ambient scent influences mall perception and product
quality directly. Mall perception mediates shoppers’ arousal and perception of product
quality mediates pleasure. However, shoppers’ spending is not strongly influenced by

emotions but mainly mediated by the perception of product quality (see fig. 4-3).

Mall perception Pleasure

Shoppfers
spending

Product quality Arousal

Fig. 4-3 Tested model according to Lazarus (Chebat and Michon 2003)

With conflicting results, both models could be valid depending on the consumer
involvement. Doucé and Janssens (2013) propose that most studies that did not find an effect
of scent on mood, used low involvement products e.g. school supplies and books
(Spangenberg, Crowley, and Henderson 1996), and toiletry and household cleaning products
(Morrin and Ratneshwar 2003). According to Bruner (1990), atmospheric elements like
music have the biggest effect on consumer behavior when they are either low cognitively
involved or high affectively involved with the product. Being also an atmospheric element, it
seems possible that scent has the most impact on consumers during low involved with the
purchase or when they purchase products based on emotional motives. In the first case,
motivation of the consumer for information processing is only little and evaluation of the
store and the products takes place based on the peripheral cues (Petty and Cacioppo 1986;
Petty and Wegener 1999). The shopping atmosphere (e.g. scent, music, visual elements) can

function as such, hence impacting the consumer evaluation without altering the consumer
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mood. However, when purchasing products with psychological benefits (i.e. high affective

involvement), emotions increasingly direct the consumer (Doucé and Janssens 2013).

4.4.2 Influencing factors

Having described the two processing models of ambient scent, the next paragraphs takes a
closer look at main influencing factors in processing: Congruence and individual differences

on scent preferences.

4.4.2.1 Congruence

A recurring issue in studying how scent influences consumer behavior is the possibility that
effects may depend on the congruence of the scent with other stimuli (e.g. Bone and
Jantrania 1992; Mattila and Wirtz 2001; Spangenberg, Grohmann, and Sprott 2005).

Therefore, it is important to describe it here in detail.

Cue congruence is defined as the degree of fit or match among salient properties of two or
more stimuli. Of the many theoretical accounts put forward to explain consumer response to
scent, the vast majority acknowledges that responses may be moderated by the scent-product
congruence, the category, the shopping theme, or input received through another sensory
modality. When analyzing cross-modal interactions, cue congruence is a highly relevant
construct (e.g. Krishna, Elder, and Caldara 2010).

The congruence theory stems from research on memory and attitude and assumes that
humans are generally searching for harmony and consistency between their thoughts,
feelings, attitudes and behavior (e.g. Kirmani and Shiv 1998; Mandler 1982; Stangor and
McMillan 1992). Accordingly, Ellen and Bone (1998) use Mandler’s (1982) schema to
explain the congruency effect between scents and products. The general idea is that if a

13

stimulus is congruent expectation the consumer responds with “a primitive positive
evaluation” (Mandler 1982 p. 13). Incongruence between stimuli and expectation “sets the
stage for emotional experience” (p.14). For example, consumers may have a general
expectation (or a schema in Mandler’s terms) for scents used in products or product
categories. Accordingly, a yellow liquid soap with a lemon printed on the package with a
mint scent could induce a discrepancy with the consumers’ schema.

Experiencing incongruence in a product can have different consequences. Firstly,

incongruence may lead to a surprise reaction, followed by a positive (i.e. amusement or

interest) or negative (i.e. irritation) emotion (Ludden, Schifferstein, and Hekkert 2006).
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Secondly, incongruence may affect product evaluation negatively or positively (Ludden,
Schifferstein, and Hekkert 2008). And thirdly, it may enhance memory because of the
distinctiveness (Krishna, Lwin, and Morrin 2010). In line with this distinctiveness theory,
scent (in)congruence may have an impact on product information recall. Congruent scent
enhances long-term recall in comparison to no scent, but incongruent scent enhances
memory even more because its uncommonness (Krishna, Lwin, and Morrin 2010). However,
not all research supports this thesis.

Research suggests moderate incongruence in product design for inducing curiosity and
interest in the consumer and a positive overall evaluation (Mandler 1982 p. 22). This line of

thinking is a possible area of future research.

However, research has focused on (in)congruence effects. Bone and Jantranias (1992)
reported product congruence effects of scent. Sunscreen lotion scented with coconut
received more positive evaluations of product beliefs and attitude than with a lemon scent.
Similarly, lemon scented household-cleaning product were more appealing than coconut
scented ones. In both products approach behavior towards the product was enhanced by
higher product-scent congruence. Additionally, Hansen, Bruun-Christensen, and Schauman
(2006) showed that the approach behavior towards a product was enhanced due to a

congruent scent.

Regarding congruence with other sensory input music has received much of the attention in
research. Results indicate that higher congruence between music and scent leads to more
positive evaluation of the shopping environment, an enhanced shopping experience, a higher
level of approach behavior and more impulse buying in a shopping mall. For example,
studies on retail atmospherics indicate that when ambient scent and background music match
in terms of arousing quality (i.e., high/high or low/low), consumers experience increased
pleasure, evaluate the store more positively, and ultimately exhibit approach behavior
(Mattila and Wirtz 2001). By setting up an experiment in a lab, Spangenberg, Grohmann and
Sprott (2005) manipulated scent (no scent vs. Christmas scent) and music (non Christmas
music vs. Christmas music) in a retail store. Christmas scent and music congruence led to a
more positive evaluation of the store environment, its merchandise and a greater intention to

shop. The incongruent condition led to the opposite effect.
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A special case of congruence exists when consumers explicitly assess the fit in terms of
semantic associations among stimulus properties (Krishna, Elder, and Caldara 2010).

Individuals assign sensory stimuli a semantic meaning. Semantic congruence research is
distinct because it focuses on a cognitive processing level rather than perceptive. For
example, Krishna, Elder, and Caldara (2010) tested feminine versus masculine scents in
combination with rough versus soft paper. The semantic congruence of rough versus soft
moderated the effects of the bimodal sensory input. Another example relates back to a
similar study using hot/cold packs. Gel packs were evaluated more positively with greater
effectiveness when combined with a semantically congruent scent. Additionally, the key
benefit was enhanced when the product was appropriately scented, namely the packs were
rated warmer (cooler) when combined with the ‘warm’ (cold) scent. This is a key study

highly relevant for this thesis.

Concluding, cue congruence, especially semantic congruence, seems to be a key concept in
understanding consumer response to scent. Therefore, semantic congruence is the base of

this thesis looking into visual and olfactory interaction.

4.4.2.2 Individual differences in scent perception

A second influencing factor in the processing of scent is the individual difference of scent
perception. There are a number of individual differences between the perception and impact
of scent depending on: demographic variables (e.g., age, gender), chronic tendencies (e.g.,
personality traits) and individual states (e.g. mood). Although the impacts are minor for this

particular thesis, it is important to mention and keep in mind.

Perception

Regarding scent perception, a substantial body of evidence shows that people differ in their
ability to smell, that is, in their capacity to detect and identify olfactory input (Hasin-
Brumshtein, Lancet, and Olender 2009). Individuals differ in their olfactory abilities, that is,
their capacity to detect and identify olfactory input (Hasin-Brumshtein, Lancet, and Olender
2009). This individual difference can be explained by a combination of genetic and
environmental factors such as smoking habits and age. Smoking (Frye, Schwartz, and Doty
1990) and aging (Stevens, Bartoshuk, and Cain 1984) reduces the number and sensitivity of

olfactory receptors. Gender, in contrast, has no effect; women and men appear equally
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capable of detecting and identifying olfactory input (Larsson, Finkel, and Pedersen 2000).

The individual perception influences of course the scent preferences.

Preferences

Preference is not systematically fixed (Rouby, Pouliot, and Bensafi 2009) and odor intensity
and familiarity play major roles (Jellinek and Koster 1983; Moskowitz, Dravnieks, and
Klarman 1976) as well as gender and hormonal status. For example, men are more likely to
choose fragrances for romance and social motives and women select fragrances for inner-
directed and emotional motives (Bain 1997). In regard to the hormonal status, women in the
ovulatory phase perceive androsterone (male hormone) as less unpleasant as during the other
phases (Grammer 1993).

Aging modulates the odor pleasantness perception. The identification of unpleasant odors in
age does not change, however the identification of pleasant rated odor decreases in older
people (Konstantinidis, Hummel, and Larsson 2006).

Previous semantic knowledge can influence odor perception. Pleasantness ratings increase
when participants can identify the source of odor or are provided with a pleasant name for
the scent (Ayabe-Kanamura, Kikuchi, and Saito 1997). Even smelling the same odor with a
different label e.g. cheese or body odor shows not only significant differences in the hedonic
judgment; but also in the processing in the orbito-frontal-cortex (de Araujo et al. 2005),
proving that unpleasant and pleasant odors are processed differently.

Lastly, the cultural background modulates the odor preferences. The fact that in every
culture children grow up in a different environment of different flavors and odors could be
the explanation (Haller et al. 1999). Therefore, different odor experiences lead to different
categorization across countries and to a different hedonic perception across the cultures

(Chrea et al. 2004; Schaal et al. 1997).

Ambient scent impacts individual spending during a shopping trip more with young people
than with older people (Chebat, Morrin, and Chebat 2009). Adopting a more holistic
perspective, Davies, Kooijman, and Ward (2003) suggest that the ambient perception also
depends on the objectively present ambient scent and the acuity of the consumers, which is
influenced by individual characteristics such as age and gender. This view is consistent with

Lehrner et al. (2000). The researchers found gender differences in mood shifts with men (no
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change) and women (mood shift) seated in a dentist’s waiting area scented with an orange

fragrance.

4.5 Measurement methods: implicit versus explicit

The last sections described individual and cross-modal effects of scent on the consumer as
well as the processing models of scent. In this chapter, the methodologies in cross-modal
research are described.

Investigations of sensory research open the opportunity to use alternative methodologies.
Previous sensory research has used explicit testing methods such as psychometric measures.
Implicit measurements minimize respondent control through self-reflective, deliberative
processes (Nosek, Greenwald, and Banaji 2007). This capacity sometimes leads to different
results when compared with explicit methods (Greenwald, McGhee, and Schwartz 1998).
Peck and Childers (2008) suggest using indirect methods as it could help to validate the
psychometric assessments of new measures of individual scales and also to gain a deeper
understanding of sensory processing.

Koster (2003) proposes that it might be important not to directly ask for the scent, in order
not to draw the attention to scent. Therefore, he suggests implicit testing through behavior

observation, fMRI, and heart rate.

Implicit sensory research has so far been mostly of basic nature. EEG (e.g. Field et al. 2008),
EMG (e.g. Miltner et al. 1994), skin temperature, and blood pressure (Heuberger et al. 2001)
have been used to measure the effect of scent on mood. Also, fMRI has been used to
measure the effect of scent on memory (e.g. Herz et al. 2004; Zelano et al. 2009).
Observational studies have been used to measure the effect of scent on behavior (Doucé et
al. 2013; e.g. Doucé and Janssens 2013; Holland, Hendriks, and Aarts 2005).

Furthermore, in cross-modal research implicit measurement has gained in interest. Mostly
studies that investigate olfaction and vision have integrated these methods. A variety of
methods have been used so far. Examples here are the measurement of skin conductance
(Banks, Ng, and Jones-Gotman 2012), the measurement of event-related potentials (Seo et
al. 2010), eye-tracking (Seigneuric et al. 2010), and the measurement of hand kinematics

(Castiello et al. 2006; Tubaldi et al. 2009) during visual and olfactory stimuli exposure.
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A newer approach in sensory testing is the Implicit Association Test (IAT). As this test is the
basis for the first experiment in this thesis, the next paragraph pays more detailed attention to

the IAT.

Implicit Association Test

The TAT, commonly employed in consumer research, has not been integrated into multi-
sensory research. IATs were initially developed to indirectly measure the strength of
automatic associations among concepts (Greenwald, McGhee, and Schwartz 1998). IATs
typically require a simple sorting task during which subjects have two response keys that are
assigned to two of four concepts. The underlying assumption is that concepts that share
strong associations trigger faster responses than concepts that do not share an association.
Greenwald et al. (1998) tested the attitude toward flowers and insects using names of those
as well as pleasant and unpleasant words. Response latency (reaction time) was significantly
lower when flowers were paired with pleasant words than with unpleasant words. Also,
testing implicit attitude towards black people yielded that Caucasian subjects reacted faster
to Caucasian peoples’ names and pleasant words than African American peoples’ names and
pleasant words. Even though subjects would not admit it when explicitly prompted for
prejudices, an implicitly negative attitude towards black people was evident (Greenwald,
McGhee, and Schwartz 1998).

Similarly, testing the self-perception of people, individuals reacted faster to a combination of
words describing themselves and positive words than to combination of words not
describing themselves and positive words, indicating that people generally have a positive
attitude towards themselves (Greenwald and Farnham 2000). Additionally, the performance
of subjects was better overall (e.g. fewer mistakes) in congruent conditions (Greenwald,
McGhee, and Schwartz 1998; Dematte, Sanabria, and Spence 2007).

The IAT, commonly employed in consumer research, has not yet been integrated into multi-
sensory research. The IAT has been adapted to study effects of other modalities including
auditory stimuli (Vande Kamp 2002). Dematte, Sanabria, and Spence (2006, 2007) were the
first to integrate IAT and the concept of cue congruence with cross modal research. They
developed a modified version of the IAT for olfactory and haptic stimuli, requiring subjects
to respond to soft versus rough fabrics paired with lemon versus animal scents. Reaction

time was faster for the congruent combinations than for the incongruent pairs. Consistent
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findings emerged when using the IAT for testing colors and matching versus non-matching

olfactory stimuli (Dematte, Sanabria, and Spence 2006).

Altogether, this literature review shows that the usage of implicit measurement methods is
still limited in sensory testing. Peck and Childers (2008 p. 214) suggest that it should be
integrated more for the deeper understanding of sensory processing. Considering this gap,

this work includes implicit as well as explicit measurements for cross-modal research.

4.6 Ethical aspects regarding the usage of scent in marketing

Having understood the power of scent, ethical considerations about how this power should
be used need to be taking into consideration. Ethics generally differentiate between the
"right" or "good" and the “wrong” or “bad” (Smith and Quelch 1993). The following
paragraphs are intended to raise awareness of a few of the challenges and pitfalls involved in
(a) using scent for marketing purposes (marketing ethics) and (b) conducting research on

consumer response to scent (ethics in consumer research).

Marketing ethics arise when companies come to market with products aimed at consumers
(Tsalikis and Fritzsche 1989). Dissolving these issues then depends on the perspective taken,
especially whether one adopts a more deontological or teleological viewpoint (Hunt and
Vitell 1986). Often, resolving issues of marketing ethics also comprises governmental
regulation. Critical voices have expressed very specific concerns about marketers using scent
for misguidance, deception and manipulation of the consumer. For example, it has been
argued that employing scent for enhancing consumer perception of product quality (Bone
and Jantrania 1992) meets the standards of misguidance and deception because the product
appears to be of better quality than it would ordinarily be (without scent). Another common
practice involves dispensing a ‘new car’ fragrance in used cars to stimulate the perception of
newness and possibly enhance consumers’ willingness to pay. Regarding marketing’s use of
ambient scent, the argument could be that the effects established could seduce consumers
into actions (e.g., spontaneous buying, exaggerated spending), they would not take if the

scent was absent (Knoblich, Scharf, and Schubert 2003).

Issues of ethics in consumer research, by contrast, arise when researchers aspire self-

interested goals, possibly at odds with the needs of those either undergoing or sponsoring
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their study. These issues demand for the requirement to protect consumers against
potentially harmful research practices and to maintain the integrity of findings intended to
make a contribution to our knowledge. In many societies, there is an agreement that
consumers are entitled to anonymity, peace of mind, candor, and freedom of choice;
conversely, they agree that research practices deemed hurtful, deceptive, or treacherous
should be outlawed (Holbrook & Schindler 1994). Breathing means the consumer
inescapably is exposed to the scent, bringing up questions of choice. There are possible risks
to health or well-being involving scent emission. Some substances used as fragrances are
outright toxic or even carcinogenic (Knoblich, Scharf, and Schubert 2003), others have been
identified as a major cause of allergies (Scheinman 1996). Given increasing numbers of
people sensitive to scent, even relatively mild reactions such as headaches and asthma
attacks (Senger 2011), need to be considered when conducting research on human response

to scent.

Responding to the request for state or federal governmental regulation, a number of national
and international systems arose including guidelines intended to regulate the identification
and labeling of allergens in fragrances used in or on products. In addition to governmental
regulation, industry associations such as the International Fragrance Association have
issued a detailed code of good practice for their member companies. Most regulations focus
on claiming and making consumers aware of possibly harmful ingredients. However, testing
over seven hundred products marketed to consumers in Germany for twenty-six supposedly
allergenic fragrances (according to Article 10.1 of the 7™ Amendment, Guideline
2003/15/EC), Klaschka (2010) found about half of all cosmetics, washing, and cleansing
products contained at least one mandatory label ingredient. Fourteen percent even contained
strong allergens. Up to today, consumers are still buying these products; the effect of
companies voluntarily labeling their products to decrease the number of allergenic
substances seems small.

Employing scents in marketing, ethical values have to be established. It has to be used
carefully in order not to risk any allergies or health consequences in the consumers. The
industries are obliged here for a responsible handling. Possibly, the legislative needs to

eventually interfere for consumer health.

Summarizing, the literature review shows that olfaction and vision, individually, do have a

high impact on the consumer’s evaluation, and behavior. Cross-modal studies are limited
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and based on sensory research. This work will delve deeper into the cross-modal approach
with sensory marketing focus. Three experiments will look into semantic effects of
simultaneous olfactory and visual stimuli on product evaluation using implicit and explicit

approaches.
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S Empirical studies

The following three experiments look into the impact of olfactory and visual stimuli on
product evaluation using both implicit and explicit approaches. The experimental design is

based on the theoretical base described in previous chapters.

Study 1 is the initial experiment. It measures the semantic congruence effect of visual and
olfactory stimuli of three product packages. The stimuli are selected according to the
product’s key benefit. The semantic congruence of the cross-modal stimuli is measured
implicitly using the IAT methodology. Experiment 2 and 3 focus on the interaction effect of
the cross-modal semantic congruence of the key benefit on the consumer evaluation using an

explicit measurement method.

The experiment presentation structure is: objectives, hypotheses (based on the existing

literature), methodology, results and discussion.

5.1 Study 1: Implicit Experiment

5.1.1 Objective

The objective of experiment 1 is to integrate and custom-fit the IAT method for the test of
semantic congruence between olfactory and visual stimuli. This is the first time the IAT will
be used to test effects of semantic congruence of cross-modal stimuli within a product. The

cross-modal stimuli of the product category that fits best will be selected for experiment two.

Semantic congruence has been shown to be one of the key concepts of cross-modal
interaction. However, multi-sensory research shows that using explicit techniques can bias
research results sometimes due the awareness of participants. In order to bypass any biasing
effect, the initial study focuses on measuring semantic congruence implicitly of cross-modal
stimuli of a product. The IAT as an implicit measurement method is selected to measure the

strength of the automatic association within the semantic congruence.
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5.1.2 Development of hypotheses

Cue congruence is defined as the degree of fit/match among salient properties of two stimuli
or more (Krishna, Elder, and Caldara 2010). It is one of the major concepts when it comes to

the cross-modal interactions (e.g. Krishna, Elder, and Caldara 2010).

The hedonic tone of a scent used to be the key concept for scent selection in studies. The
thought behind this is to create a pleasant experience, which influences the mood and then
induces enhancement of product evaluation. The idea is based on the concept that the
primary dimension of the human scent perception is pleasantness, as well as that the
processing of scents happens in the center of emotions of the brain. However, following
example demonstrates the importance of congruence. When a nursery home wanted to
improve the living environment via an ambient scent, they decided to use a f