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INTRODUCTION

As Colleen arrives at the entrance of the store, she scans the inside noticing the layout of merchan-
dise, where the sales racks are located, and the table of sweaters just to the left of the entrance. She
then hears the screaming of a baby in a stroller and the customer complaining to a sales person that
a blouse she had purchased was the wrong size. At the same time, Colleen takes a sip of coffee from
the Caribou store next door, notices the scent of flowers in the air, while she moves toward the table
of sweaters. Picking up the pale blue sweater she strokes the collar and is impressed by the softness
of the cashmere fabric. All of Colleen’s impressions occur within seconds as she makes decisions
about whether to remain in the store or move along to another shopping experience. Yet contained
in those brief seconds was an integration of her “windows to the world” through her five senses.
Our judgments about a store, its products, and even its personnel, are driven in part by the smells
we encounter (our olfactory system), the things we hear (our auditory system), the objects we come
into physical contact with (our tactile system), our taste experiences (the gustatory system), and
what we see (the visual system).

Consumer research has approached the study of consumer behavior from a wide and varying set
of perspectives. The chapters in this book provide a synthesis of these perspectives and the research
that has followed. Among these perspectives is how information in the environment relates to the
forms in which it is received and processed by individuals. Particularly for the latter, is how the
perceptual system is organized to receive inputs in different forms or senses. The primary human
senses consist of smell, taste, hearing, touch, and sight. Although each of these is a potentially
important system for the processing of information, the sense of sight has perhaps received the
greatest amount of attention and is discussed in a separate chapter (see Petrova & Cialdini, chapter
19 of this volume). In this chapter, we narrow our focus on the varied effects of the remaining four
senses.
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In psychology and the cognitive sciences, perception is the process of acquiring, interpreting,
selecting, and organizing sensory information (Grohol, 2005). Perception is one of the oldest fields
within scientific psychology. Many cognitive psychologists hold that, as we move about in the
world, we create a model of how the world works. That is, we sense the objective world, but our
sensations map to percepts, and these percepts are interpreted within the context of the environ-
ment we find ourselves in, such as the atmospherics of our store example. As we acquire this new
information and consider it relative to the knowledge we have in memory from prior experiences,
our perceptions shift as we select further pertinent information to aid our judgments and purchase
decisions.

In this chapter, we examine research in the field of consumer behavior published over the past
twenty five years on four of the senses. We first examine research on smell and the olfactory system,
followed by a discussion of past research on the sense of taste (gustatory), then research on hearing,
particularly music, (auditory), and finally research on touch (tactile and haptic system). We then
discuss areas where future research might be directed, particularly in terms of implications for the
study of individual differences, the role of mental imagery, the promise of more neurocognitive
approaches, and the need for more consideration of the multi-sensory interactions of our senses on
consumption behavior

METHODOLOGY

A search of articles concerning the senses of taste, hearing, smell and touch was performed through
an examination of seven journals that are primarily, or in part, focused on the study of consumer
behavior. A total of 81 articles were compiled from the Journal of Consumer Research (24 articles),
the Journal of Marketing Research (15 articles), Journal of Marketing (9 articles), Journal of Con-
sumer Psychology (10 articles), the Journal of Business Research (14 articles), the Journal of Retailing
(7 articles) and Psychology & Marketing (2 articles). The most researched sense is the auditory sense
(33 articles) with the majority of this research examining some form of music. Taste follows with
24 articles, smell with 14 and finally, touch with 10 articles. Interest in sensory research appears to
be growing, with only 6 of the research articles published before 1980, 18 articles published in the
1980s, 29 in the 1990s and 28 articles in the last 5 years.

REVIEW OF PAST RESEARCH ON SENSORY FACTORS SENSE OF SMELL

The olfactory sense, or the sense of smell, has been the subject of study in several papers published
in the marketing field. While some previous studies have looked at the scents of specific products
(e.g., Schmitt & Shultz, 1995, men’s fragrances; Schneider, 1977, package fragrance), research in
the past ten years has focused on ambient scent. Ambient scent is defined as a scent that is present
in the environment but not emanating from a particular object. In general, various scents have
been classified by the affective quality of the scent (e.g., how pleasing the scent is), the arousal level
of the scent (how likely it is to evoke a physiological response) and the intensity of the scent (e.g.,
how strong it is). Spangenberg, Crowley, and Henderson (1996) extensively pretested 26 individual
scents and separated them into the affective dimension and the arousing or activating dimension
and found that the affective dimension explained most of the variance. In this same paper, Span-
genberg et al. (1996) manipulated the scent affect (neutral vs. pleasing) and scent intensity (low,
medium, high) with an additional control group. The authors found that whether the scent was
neutral or pleasing did not matter, nor did the intensity of the scent, compared to the control, no
scent condition. Subjects in the scent condition perceived that they had spent less time in the store
compared to the no scent condition. In addition, subjects in the no scent condition perceived hav-
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ing spent significantly more time in the store than they actually did. Subjects in the scented condi-
tion did not show this discrepancy. Evaluations of the store overall and of the store environment
were more positive when the store was scented versus not scented. Authors found mixed evidence
of scent on specific product evaluations and suggest that the congruency of product and scent may
be an important dimension for further study.

This notion of congruency has been pursued by other researchers. Mitchell, Kahn, and Knasko
(1995) manipulated whether the ambient odor was congruent with a product category. In the con-
gruent conditions, a chocolate scent was paired with a candy assortment choice and a floral scent
with a flower arrangement choice. When the odor was congruent with the product class, subjects
spent more time processing the data, generated more self references, were more likely to make
additional inferences and were more likely to exhibit variety seeking behavior. Interestingly, the
researchers found no main effect of scent versus no scent. In general, cognitive elaboration was
greater in the congruent conditions.

Scent and Music

In another variant of congruency, two studies concerning the interaction of scent and music have
been conducted. Mattila and Wirz (2001) manipulated scent arousal (no scent, pleasant low arousal,
and pleasant high arousal) and music arousal (no music, pleasant low and high arousal music) and
examined whether scent and music were matched on arousal level or mismatched. When scent and
music matched in terms of arousing qualities, consumers satisfaction with the shopping experi-
ence, approach behavior and impulse buying were significantly higher then in the mismatched
conditions. This was true of both the high arousal match (scent of grapefruit and fast tempo music)
and low arousal match (scent of lavender and slow tempo music). Spangenberg, Grohmann, and
Sprott (forthcoming) also examined the effects of ambient scent and music by using a Christmas
theme. They set up a lab experiment and manipulated scent (no scent vs. Christmas scent) and
the type of music (non-Christmas music vs. Christmas music) in a mock retail store. Similar to
previous research, they found that the matched condition of Christmas scent and Christmas music
resulted in more favorable evaluations for the store, its merchandise, the store environment, and
intentions to visit the store. When music and scent did not match, evaluation and behavior inten-
tions were not affected, or, in some cases, negatively affected.

Scent and Other Moderators

Michon, Chebat, and Turley (2005), in the context of a field experiment varied scent along with
retail density (how crowded the mall was) and examined shopper’s perceptions of product quality,
mall environment and positive affect. The authors found a u-shaped relationship in that the posi-
tive effect of ambient scent on shoppers’ perceptions of the mall atmosphere was observed only at
the medium retail density level. Further, a favorable perception of the retail environment influ-
enced the perception of product quality. Shoppers’ mood did not have a significant direct effect on
the perceptions of product quality.

Morrin and Ratneshwar (2000, 2003) crossed ambient scent (unscented, pleasant) with brand
familiarity (familiar, unfamiliar) and examined the evaluation, attention, and memory for familiar
and unfamiliar brands. The authors (Morrin & Ratneshwar, 2000) found that a pleasant ambient
scent improved evaluations for objects that were not as familiar or well liked. However, they were
concerned about potential ceiling effects for the familiar brands as well as allowing only a 5-minute
delay before the memory measures. In their subsequent research (Morrin & Ratneshwar, 2003),
the authors examined the memory effects in more detail to determine if ambient scent influences
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memory of brands at encoding, retrieval, or both. In a two-phase experiment, 24 hours apart,
the authors manipulated ambient scent (no scent, scent congruent to household cleaning products
(geranium), scent incongruent to household cleaning products (clove)) and brand familiarity. In
Study 1, the same scent was used at encoding and retrieval and it was found that ambient scent
improved recall and recognition of familiar and unfamiliar brands. This was true whether or not
the scent was congruent with the product category. In Study 2, the authors manipulated whether
the scent was present at encoding or retrieval and found that the enhancement of brand memory
was due to the presence of an ambient scent at encoding rather than retrieval. The ambient scent
increased attention in terms of longer viewing times.

Process Explanations

Why does ambient scent influence consumer behavior? The two explanations most often used can
be separated by whether scent primarily influences affect such as mood or whether a scent primar-
ily influences cognition. In the area of retail atmospherics, Mehrabian and Russell (1974) discuss
mood as a mediating factor between environmental cues and behavior. The environmental psy-
chologists assert that shoppers react to environmental cues with approach (e.g., desire to stay in the
environment, explore, etc.) or avoidance (e.g., desire to leave) behaviors and that mood mediates
this relationship. However, in the marketing literature, this explanation has not received strong
support. Bone and Ellen (1999), in a review article, found that only a small percentage of studies
(16.1%) showed any influence of scent on mood. Another process explanation is that scent influ-
ences cognitive processes. Morrin and Ratneshwar (2003) found no effect of scent on mood, but @
found that scent increased attention to brands as measured by viewing times of various brands
(Morrin & Ratneshwar,. 2000, 2003). Mitchell et al. (1995) found that scent influenced the extent
of information processing and cognitive elaborations. Chebat and Michon (2003) tested various
process theories and concluded that cognitions pertaining to product quality and the shopping
environment are influenced by scent, which in turn influenced the mood of the shopper. Hirsch
(1995) examined the effects of ambient odors in a Las Vegas casino. While the specific odors used
are not identified in the research, the author found that an ambient odor significantly increased
slot-machine usage. The author suggests (but does not test) a cognitive process whereby the odor
may have induced nostalgic recall of memories which enhanced the gambling mood. There seems
to be more support for the influence of scent on cognitive processes but, given the interaction
between cognition and affect, this is clearly a complicated question. Bone and Ellen (1999) suggest
that accessibility and availability theories may be a more useful theoretical basis for understanding
ambient scent research. We next turn to a discussion of past research in consumer behavior and
marketing on the sense of taste.

Sense of Taste

Research on the sense of taste (or the gustatory sense) is quite varied and includes administration
of taste tests, changes in taste as it relates to new product formulations, store-sampling, branding,
packaging and taste as a form of direct product experience. Each of these topics will be discussed
in turn.

Taste Discrimination

At the most basic level, some researchers have examined various methods of administering taste
tests (e.g., Buchanan, Givon, & Goldman 1987). One of the key issues is to identify which type or
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method of taste test can best determine an individual’s ability to discriminate between different
tastes. This is important to marketing for several reasons. In some instances, a manufacturer may
want to test the similarity of two alternative product formations to assess the consistency of taste
from batch to batch of a product. Often, these tests involve in-house trained experts (Greenhalgh,
1966). Also, a taste test may be used to identify consumers who have greater ability to discrimi-
nate products by taste or to test alternative formulations. A common test, termed the triangle test
asks consumers to identify the one sample of three that is different from the other two, which are
identical. Researchers (Morrison, 1981; Moskowitz, Jacobs, & Firtle, 1980) have examined whether
subjects who do well on this type of test are actually discriminating between the tastes or are sim-
ply guessing. The authors make statistical suggestions for improving the quality of the results of
triangle tests.

Another common taste discrimination task involves consumers making several paired compar-
isons and noting their preferred choice following each comparison. Once subjects have completed
several paired comparisons, the consistency of their choices is used to determine their discrimina-
tion ability. Finally, a preference rank procedure is used where subjects are given three taste sam-
ples, one different from the other two and are asked to rank the three from most to least preferred.
A subject who ranks the different sample as most or least preferred is judged to have made a correct
choice, regardless of the preference. A subject who ranks the odd sample as between the two identi-
cal samples is judged not to have discriminated. In an empirical investigation examining the three
procedures, Buchanan et al. (1987) found that the repeated pair comparison method was the most
sensitive discrimination task and preference ranking was the least sensitive. The researchers also
found that the discrimination ability measured by triangle tests was significantly correlated with
that measured by paired comparisons, which supports the validity of the tests.

In the area of product reformulations, Villani and Morrison (1976) investigated a method for
estimating demand for a new product formulation and recommended that estimates for current
users and non-users be made separately for more accuracy. In arguably the most famous product
reformulation, the New Coke experience is discussed by Dubow and Childs (1998). These research- @
ers explain the gradualist approach hypothesis which uses the perception and psychophysical con-
cepts of just noticeable difference (when a consumer can just notice a change) and just unnoticeable
difference (where the change is undetectable). In the gradualist approach to product reformulation,
the manufacturers would change the taste of a product in a sequence of small, constant, just unno-
ticeable difference steps so that, at no point would tasters perceive the reformulation differences.
Arguing against the gradualist approach hypothesis, the flavor balance hypothesis suggests that a
gradualist approach is impossible in a multi-ingredient formula as unexpected interaction effects
of various ingredients may be perceptible. Using New Coke and Coca-Cola Classic, Dubow and
Childs (1998) conduct an empirical test which suggests that Coke may have been better oft using a
gradualist approach to reformulation and not announcing the product change.

Taste and Store Samples

The area of taste and sampling food items in stores has also been researched. Johnson, Sommer, and
Matino (1985) unobtrusively observed consumer behavior at bulk food bins in fourteen supermar-
kets. The most frequent problem behaviors were consumers using their hands to retrieve products
and consumers snacking on products. Not surprisingly, these two problem behaviors were cor-
related. Besides this unsanctioned behavior of snacking, stores often encourage taste by offering
product samples. Steinberg and Yalch (1978) examined obese and nonobese shoppers in a super-
market, how hungry the shoppers were, and the effect of sales of other grocery items when shoppers
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were offered an in-store sample (a doughnut in the bakery section). For the nonobese, if a shopper
was hungry, the food sample seemed to satisfy some of their hunger and they reduced their addi-
tional buying compared to the nonobese shoppers who were not hungry. For the obese shoppers,
offering a food sample increased additional buying and this was only slightly moderated by their
level of hunger. The authors conjecture that obese shoppers are not as sensitive to their internal cues
of hunger so offering a sample may have increased further the salience of food and they purchased
more.

Some research (Nowlis & Shiv, 2005; Shiv & Nowlis, 2004) looked at whether or not to distract
shoppers as they tasted a food sample. Contrary to industry wisdom, these researchers found that
distraction of the shopper increased subsequent choice for the sampled food. The authors explain
these results using a two-component model in which the ultimate pleasure a shopper derives from
tasting a food sample is a function of an informational and an affective component. The affective
component involves the emotional responses of the shopper and is associated with relatively auto-
matic processes. The informational component is a more objective feature of the tasting experience
and related to aspects such as quality. This information component is comprised of more controlled
processes. Distracting a consumer influences subsequent choice by increasing the impact of the
affective component.

Taste and Branding

Another area of taste research concerns the relationship between and taste and brand name. In an
early marketing study, Allison and Uhl (1964) found that, in a blind taste test, experienced beer
drinkers (they drank beer at least three times per week) were unable to distinguish their preferred
brand from other brands of beer. However, when the brands of beer were identified, these same
beer drinkers rated the taste of their preferred brand significantly higher than in the blind taste
test. Similarly, Bellizzi and Martin (1982) found that whether a brand was national or generic sig-
nificantly influenced the taste of the product (national brands ranked higher). Sprott and Shimp
(2004) examined the interaction of brand status (store brand, national brand) and quality of the
tasting experience. They revealed that sampling a store brand substantially increased evaluation
for the store brand compared to the group that did not have the opportunity to taste the prod-
uct (juice) only if the sample store brand was high quality. No benefit was demonstrated with the
national brand. The authors theorize two explanations that may be likely. When consumers make
quality judgments, they base these judgments on inherent product features, or intrinsic cues and
on extrinsic cues such and price and brand name. Intrinsic cues, such as taste, tend to dominate
extrinsic cues when intrinsic cues can be evaluated with confidence at the time of purchase. When
intrinsic cues cannot be evaluated (i.e., taste), consumers base their judgments more on extrinsic
cues (i.e., brand name). By providing consumers with the opportunity to taste the store brand, an
intrinsic cue was provided that influenced product perceptions.

The other theoretical explanation used is schema congruity theory (Mandler, 1982). Schema E]
congruity theory asserts that affect for a particular brand will be most positive when a person per-
ceives moderate incongruity between the product category schema compared to extreme congruity
or incongruity. The expected schema for store brands is that they are lower quality compared to
national brands. Participants who tasted the store brand learned that the juice was of high quality
and consequently their store brand schema and their actual experience were moderately incongru-
ent, thus resulting in more positive affect compared to the subjects who did not have the opportu-
nity to taste.
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LeClerc, Schmitt, and Dubé (1994) examined the effect of foreign branding (French) on product
perception and attitudes. In Experiment 3, the authors crossed whether a participant could taste
the product (yogurt) with whether the brand was foreign (English, French). They found that with
no taste test, a French brand name generated higher ratings on the hedonic dimensions of the
product (i.e., pleasantness, sweet, delicious, creamy) and lower ratings on the utilitarian dimension
(healthy, wholesome, nutritious). Additionally, a French sounding brand name affected product
perception and evaluation even after a taste test but only on the hedonic dimension.

The effect of brand awareness on sampling of brands and choice revealed that when subjects do
not have any brand awareness, they tended to sample more brands and were more likely to select
the high quality brand (Hoyer & Brown, 1990). If subjects were aware of one brand in a set (this
study used brands of peanut butter), they tended to sample fewer brands and tended to choose the
known brand even when it was lower quality than other brands in the sample. In a related area to
branding, one study on product packaging and taste found that packaging influenced the taste of
the product. McDaniel and Baker (1977) examined consumer reactions to identical potato chips
placed in a wax coated potato chip bag or a “new” polyvinyl bag. In a blind taste test, subjects rated
the chips as identical. However, when the taste test was conducted with the bags, even though the
polyvinyl bags were extremely difficult to open (subjects had to use their teeth, stand on the bag and
pull, etc.), the chips in the polyvinyl bags were viewed as crispier and tastier. The authors interpret
the findings that a negative packaging attribute (hard to open) can enhance product quality per-
ceptions since consumers infer other attributes such as crispier or fresher, even when no difference
in the actual product quality exists.

Taste, Direct Experience, and Product Perceptions

Taste can be conceptualized as a form of direct product experience. Smith and Swinyard (1983)
researched product trial (tasting a salted snack product) and attitude-behavior consistency. When
attitudes were based on the taste of the product, the attitude-behavior correlation was much higher
then without this tasting experience. The authors emphasize the information value of direct prod-
uct experience. Scott and Yalch (1980), using Bayesian analysis, examined consumer acceptance of
experiential information about a new product. Consumers who were given a reward for sampling
a new product and who were encouraged to attribute their behavior to this situational factor (and
thus discount their intrinsic interest in the product) were receptive to unfavorable product infor-
mation and unreceptive to favorable information. The authors maintain that their research dem-
onstrates a tendency for people to accept information consistent with their perceptions about the
causes of their behavior and to reject information when it contradicts these attributions. Similarly,
Roberts and Taylor (1975) demonstrate that even with a tasting experience, it is difficult to change
consumer’s previously held perceptions.

Some researchers consider that product trial through tasting can be diagnostic and influence
perceptions and choice. Levin and Gaeth (1988) vary the temporal order of tasting a product
(before or after reading a ground beef label) and the valence of the label information (positive, 75%
lean; negative, 25% fat). The framing effect of the labeling was reduced when consumers sampled
the product compared to when they did not. The authors note that product experience will have
greater weight when it is unambiguous or diagnostic. Also, using diagnosticity, Pechmann and
Ratneshwar (1992) varied the diagnosticity of a taste test as well as the objective correlation of price
and quality. Four samples of orange juice varying in quality were used.In one condition taste was
perfectly correlated with price and in another the correlation was zero. Diagnosticity of the taste
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test was manipulated by either allowing participants to go back and forth between the four samples
(high diagnosticity) or by presenting the samples sequentially with some time in between and
no opportunity to go back to previous samples (low diagnosticity). It was found that prior beliefs
biased judgments of the samples less when diagnosticity was high rather than low (Study 1). When
subjects were allowed to use a memory aid (Study 2), they tended to be relatively accurate in their
judgments, even though they had the same constraints as the low diagnosticity subjects in the first
study. The authors conclude that the degree to which prior beliefs and actual direct taste experi-
ence are used depends on the diagnosticity of the mental representations of the taste experience.
The higher the diagnosticity, the greater the impact of the actual taste experience relative to prior
beliefs. The lower the diagnosticity, the greater the impact of prior beliefs relative to the actual taste
experience.

Braun (1999) looked at a different aspect of taste and memory. She asked the question of whether
advertising received after a direct product experience (tasting orange juice) altered how consumers
remember their experience. This research found that consumer recall of a past direct experience
with a product (tasting) was subject to distortions. Post-experience advertising made consum-
ers think they had tasted a better tasting juice by altering their memories of the tasting experi-
ence through advertising. Altering the time between the tasting experience and the advertising
exposure, this research revealed that the post experience is working at the memory reconstruction
phase of recall rather than as a source confusion problem at encoding. Another study found that
imagining a taste experience, even of a hedonic product (ice cream) may actually be a more affec-
tive experience than actually eating the product (Compeau, Grewal, & Monroe, 1998).

Taste as More Incidental

In some reach, the actual product tasting is not a key part of the research question yet product
taste plays a role. Maison, Greenwald, and Bruin (2004) used a Coke-Pepsi taste test in a pretest to
determine subjects who could identify each of the brands in a blind taste test. The primary focus
of this research was to compare the predictive validity of implicit versus explicit preferences for
brands. When separating subjects by their ability to identify Coke or Pepsi in a blind taste test, this
research found that subjects who exhibited higher taste discrimination in the blind taste test had
more extreme implicit preferences. This research suggests that implicit preference measures are
more sensitive measures of preference than explicit preference measures.

Kahn and Isen (1993) did not include actual tasting in their study, but rather taste perceptions.
They found that a positive affect manipulation increased variety seeking behavior relative to the
control when unpleasant or negative features of the items were not made salient. However, when
salient negative features were introduced into the choice set with the inclusion of products that
potentially tasted bad (i.e., low salt and high fiber crackers—Experiments 1 and 2), or by alert-
ing subjects to the negative health risks of familiar items (Experiment 3), there was no difference
between positive affect and a control group on variety seeking behavior. We next turn to the dis-
cussion of research on hearing or auditory effects on consumer behavior.

Sense of Hearing

The auditory sense or hearing has been studied in marketing mostly in the context of background
music in advertising and in retail stores. Researchers have examined the effects of music on con-
sumers’ moods, product evaluation and choice, fit with an ad or store, time perceptions, and as part
of a retail store’s atmosphere. A few studies have examined non-music elements such as voice pitch

Haugtvedt_ER5603X_C007.indd 200 @ 7110/2007 2:34:14 PM



SENSORY FACTORS ON CONSUMER BEHAVIOR 201

and the interaction between auditory information and visual information. First, the auditory sense
as it relates to music in marketing will be discussed followed by studies concerning the interaction
between audio and visual information.

Music and Mood

Bruner (1990), in a review article on music and mood, stressed the complexity of music and its influ-
ence on individual’s moods. Bruner also provided a taxonomy of musical elements and the emo-
tional expressions ascribed to each structural element. The three main structural features of music
are tempo or time of the music (how fast or slow it is), pitch related characteristics (includes major,
minor keys), and texture (includes volume, instrumentation). (Please see Bruner, 1990, Appendix,
p. 102, for a more complete description of the elements.) Bruner stressed that people assign emo-
tional meaning to music and experience affective reactions. For example, fast music is considered
happier than slow music. Kellaris and Kent (1994) identify three basic musical properties similar to
those of Bruner (1990) which are tempo (fast, moderate, slow), tonality (major, minor, atonal) and
texture (classical, pop). These authors produced original compositions with digital sound technol-
ogy to provide orthogonal manipulations of the three structural properties of music. They also
identified three dimensions of response (pleasure, arousal, and surprise) that were elicited by the
three properties of music. They call for a better understanding of the multidimensional nature of
both musical stimuli and listener response. Similarly, Scott (1990) advocated using an interpretist
approach in research to understand the complexity of consumer meaning and response to music.

In arguably one of the most famous research studies in marketing, Gorn (1982) used classical
conditioning and illustrated that hearing liked music (music from the movie Grease) or disliked
music (classical Indian music) while being exposed to a product (a pen) can directly affect product
preferences as measured by product choice. Both Kellaris and Cox (1989) and Allen and Madden
(1985) attempted to replicate Gorn (1992) but failed to do so. Kellaris and Kent (1994) note that
Gorn (1992) did not control for the different structural properties of music. They argue that when
fast tempo, upbeat music is used to operationalize the positive unconditioned stimulus, the valence
of the music may have been confounded with the arousing quality of the music which may have
altered the level of attention of participants. In classical conditioning, music is assumed to induce
a mood which is directly transferred to the product.

The influence of music on mood states and new product evaluations was researched by Gorn,
Goldberg, and Basu (1993). Mood was manipulated by music to induce either a good or a bad mood
and subjects’ awareness of the music as a source of their mood was also manipulated. When sub-
jects were not aware of the source of their mood, their mood biased their evaluations of the product
so that the product was evaluated more favorably when in a good mood than when in a bad mood.
However, when subjects were made aware of the source of their mood (the music), there was no
difference in product evaluations between those in a good or bad mood. The authors explained
the results with a mood-based cognitive heuristic “How do I feel about it?” (Schwarz, 1990), which
suggests that people observe their own feelings and draw conclusions from them. If a person is not
aware of the source of their mood, they assume the feelings are information to be used in product
evaluation.

Music was also used to induce either a pleasant or unpleasant affective state and examine its
interaction with the affective tone of an advertisement (Gorn, Pham, & Sin 2001). While control-
ling for arousal (Study 1), music was used to manipulate a pleasant or unpleasant affective state. In
Study 2, both arousal and pleasure were manipulated with music. Results showed that the valence
of a person’s affective state influenced judgment in a mood congruent direction especially if an ad
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had an ambiguous affective tone. The arousal dimension, but not the valence dimension, influ-
enced ad evaluations. Ad evaluations were more polarized in the direction of the ad’s affective tone
under high arousal than under low arousal.

Dubé and Morin (2001), in a field setting, examined the pleasure induced by music (measured,
not manipulated) and its impact on store evaluations. No main effect of pleasure intensity induced
by music on store evaluations was found and they explain that there was no support that mood
induced by music directly influenced store perceptions. Instead, this is mediated by attitude toward
the servicescape and attitude toward the sales personnel.

While the preceding studies focus on the influence of music on mood, some researchers have
examined the cognitive processes resulting from background music. Olsen (1997) manipulated
whether background music was present (2 levels, silence and music) and the amount of time
between consecutive information presented in ads (0, 1, 2, 3, second) in two studies. Relative to
silence, background music hindered recall when information was presented at 2 seconds or shorter
but enhanced recall at 3 seconds. Using a resource matching explanation (cf. Anand & Stern-
thal, 1990), music had a detrimental effect on recall at shorter times because it distracted cogni-
tive resources from the rehearsal of brand information thereby hindering attention. As cognitive
resources increased to the point when those available matched those required, information was
sufficiently processed and a higher level of recall was exhibited.

Music and Congruence

Park and Young (1986) examined the effect of music (present, absent) and three types of involve-
ment (low involvement, cognitive involvement, affective involvement) on the formation of attitudes
toward a brand in the context of TV commercials. Music increased the brand attitude for subjects
in the low involvement condition but had a distracting effect for those in the cognitive involvement
condition. Its effect for those in the affective involvement condition was not clear. They argue that
music acted as a peripheral persuasion cue.

While the notion of fit was not specifically studied in Park and Young (1986), the music was
selected since it was “best suited” for the commercial. MacInnis and Park (1991) examine two
dimensions of music including its fit with the ad and the extent to which it arouses emotion laden
memories. Fit was defined as a participant’s perception of the music’s relevance to the central adver-
tising message. These two dimensions of music were fully crossed with two levels of involvement.
The emotion laden quality of the music had similar effects on attention to the music and affec-
tive response for both high and low involvement participants. Yet, it had different effects on their
message based processing. For low involvement participants, the emotion laden quality enhanced
message processing while it seemed to distract high involvement participants from processing the
message. Similarly, while fit had similar effects on high and low involvement participants by focus-
ing attention on the music and the message, it created different effects on their affective responses.
Lack of fit created more negative emotions for low than for high involvement participants. An
unexpected finding of this research was the strong impact of fit on both positive emotions and
attitude toward the ad.

Kellaris, Cox, and Cox (1993) examined the fit or congruency of music and the message (low,
high) and the attention getting value of music (low, high) along with a no music control group. The
dependent measures consisted of recall and recognition of brand names and message arguments in
the context of a radio ad. This research found that when background music was congruent, atten-
tion getting music increased recall and recognition of brand names. When the music was atten-
tion getting and the message incongruent, it pulled listener’s attention away from the message and

Haugtvedt_ER5603X_C007.indd 202 @ 7110/2007 2:34:15 PM



SENSORY FACTORS ON CONSUMER BEHAVIOR 203

negatively influenced recall. The no music ads performed as well or better than the musical ads in
terms of recall and recognition.

The relationship between the fit of the mood induced music (happy/sad) and the purchase occa-
sion (happy/sad) and its effect on purchase was studied by Alpert, Alpert, and Maltz (2005). While
mood induced by music did not exhibit a main effect on purchase intentions, its interaction with fit
was significant. The authors conclude that when music is used to evoke emotions congruent with
the symbolic meaning of the product, the likelihood of purchase is increased.

Music and Atmospherics

Music is a key element in determining the atmosphere of a service or retail environment. Numer-
ous studies have examined the role of music in these settings.

Music and Tempo

Milliman (1982, 1986) researched the influence of background music tempo in a supermarket and
in a restaurant. In the supermarket study, Milliman (1982) varied the tempo of classical music (fast,
slow) and found that the pace of the in-store traffic was significantly slower with slow tempo music
compared to fast tempo music. Also, higher sales volume was associated with slower tempo music
and lower sales figures were associated with faster tempo music. Interestingly, when shoppers were
asked about their awareness of background music, the majority of participants were not sure if
music was in the background or they were incorrect. In the context of restaurant dining, Milliman
(1986) varied the tempo of the background music (slow, fast) and found that with slower music,
patrons stayed longer, ate about the same amount of food but consumed more alcoholic beverages.
The author conjectured that the slower, more relaxing environment created a greater approach
condition for the diners.

In the context of a travel agency service, participants viewed a video in which the four music
conditions varied in the arousal quality through changes in tempo (Chebat, Chebat, & Vaillant,
2001). The classical music was pretested to be equally pleasurable. This research found that highly
arousing music hampered cognitive activity and the authors argue that the “fit” between the highly
arousing music and their context of the message from the travel agency was low. Similar to MacIn-
nis and Park (1991), this study showed that when highly arousing music drew attention to itself, the
effect was to reduce cognitive resources available for information processing and also reduce recall.
In contrast, the slow tempo music did not attract attention to itself and did not interfere with the
cognitive resources used to process the message. However, the authors caution that the deeper the
cognitive activity, the more negative the attitude toward the employee and toward the visit.

Music and Atmospherics

Several studies have not simply manipulated an aspect of music but rather manipulated the image
or atmosphere of a retail setting with music as an element. For example, Meyer (1981) manipulated
the décor of a pizza restaurant and had an elaborate décor condition, which included live music, or
plain décor condition with no music. The purpose of the research was not related to music but was
to advance a model for the study of consumer evaluation of choice alternatives given uncertainty
about the alternative and attributes.

Using videotape technology, Baker, Levy, and Grewal (1992) combined music and lighting to
manipulate ambient cues in a retail environment. They found that ambient cues (low and high)
interact with social cues (number and friendliness of employees) to influence shoppers’ pleasure
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and subsequently their willingness to purchase. Again, music is confounded with lighting mak-
ing the results from music alone impossible to interpret. Finally, while not the main focus of their
study, Grewal, Baker, Levy, and Voss (2003) use classical music versus no classical music as one
manipulation in the atmosphere of a jewelry store. (The number of store employees and the num-
ber of customers was also varied). Results found that classical music had a positive effect on store
atmosphere and, in turn, intentions to shop at the store. The authors also point out that classical
music “fit” with the jewelry store.

Schlosser (1998) manipulated music along with other components in order to operationalize
a prestige and a discount condition. In the prestige condition, the store was described as having
classical music, soft lighting, hardwood floors, and wide aisles; in the discount condition the music
was top 40, the floors were linoleum, and the aisles were narrow. The primary conclusion from
this research was that different types of products are differentially affected by the atmosphere of a
store. Products were divided by whether they have a utilitarian function (more related to product
performance) or a social identity function (more related to the expression of self-concept). Store
atmosphere influenced perceptions of social identity products but not utilitarian products.

Music and Time Perceptions

Time perceptions are an active area of research in marketing. In the area of retail atmospher-
ics Yalch and Spangenberg (2000) used a simulated shopping experiment and varied whether the
music played was familiar or not. Participants reported shopping longer when exposed to familiar
music but they actually shopped longer when exposed to unfamiliar music. The shorter actual
shopping times in the familiar music condition were related to increased arousal. Emotional states
were not directly related to the music manipulation.

Besides familiarity of music and time perceptions, researchers have looked at the valence of
the music and time perceptions. Kellaris and Kent (1992) varied the tonality of the music (major,
minor, atonal) and used a synthesizer so that other aspects of the music were equal. The music in a
major key was positively valenced while the atonal music was negatively valenced. Results showed
that perceived duration was the longest for participants exposed to positively valenced music and
shortest for those exposed to negatively valenced music. They used Ornstein’s (1969) storage size
model to account for the findings. This model suggests that perceived time duration is a function
of the amount of memory dedicated to storing stimulus information encountered during a given
interval. Larger allocations of memory space are associated with longer perceived time durations.
The relative pleasantness of the major key music motivated listeners to devote more attention to
the music and allocate greater cognitive resources to processing it. This may have both reduced the
allocation of processing to some internal clock used to judge the duration of an event and created
the perception that more stimulus information was heard.

Hui, Dubé, and Chebat (1997) had people watch a video of a person waiting in line at a bank and
varied the valence of the music. Results demonstrate that positively valenced music increased the
perception of wait duration compared to negatively valenced music (similar to Kellaris and Kent
1992) and compared to the no music condition. But, they note that the perceived wait time did
not have a negative impact on attitude toward the service organization (the bank). In fact music,
regardless of its valence, made the service environment seem more positive to customers waiting
in lines. Related to this finding, Cameron, Baker, Peterson, and Braunsberger (2003) manipulated
valence of music and found that while music likeability influenced both wait length evaluations
and mood, only mood contributed to participants’ evaluation of their overall experience. So, even
though positively valenced music may influence wait length duration perceptions negatively, it also
impacts mood positively and mood influences the overall evaluation of the experience.
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In a field study concerning telephone wait times, music was used as one of the conditions to
fill silence when people were waiting on a phone (Antonides, Verhoef, & VanAalst, 2002). Besides
playing music, other conditions included wait duration information, queue information, or silence.
Music had a significantly positive effect on the evaluation of the wait but did not influence the per-
ceived duration of the wait.

VOICE CHARACTERISTICS AUDITORY RESEARCH

While the overwhelming majority of auditory studies in marketing involve music, there is some
research examining other aspects of hearing. Both MacLachlan and Siegel (1980) and Chattopad-
hyay, Dahl, Ritchie, and Shahin (2003) investigated aspects of announcer speech. MacLachlan and
Siegel (1980) found that a 25% time compression of TV commercials increased unaided and aided
recall. However, they note that voice pitch was not changed with the compression. Chattopadhyay
etal. (2003) varied three characteristics of announcer speech: voice pitch (high, low), syllable speed
(normal, high), and pause length (normal, short). A voice with faster than normal syllable speed
and low pitch produced less negative advertising directed cognitive responses and more favorable
attitudes toward the ad and toward the brand. No significant results were found for pause length
suggesting that participants had sufficient opportunity to process the information. Instead, the
authors suggest that while the opportunity to process did not diminish with increased speed, the
motivation to process did.

Auditory and Visual Processing

Using hemisphere specialization, Anand, Holbrook, and Stephens (1988) transmitted instrumental
music to one ear of participants and verbal text in the other ear. Results showed that there was
increased affect toward familiar stimuli and toward words transmitted to the right ear and music
transmitted to the left ear. The authors argue that this evidence supports a cognitive affective model
in which affective responses are formed with cognitive mediation rather than the independence of
the affective and cognitive systems.

In the context of product placement, Russell (2002) examined the modality of presentation
(auditory, visual) of the product placement as well as the connection between the plot of a show
(more or less connected). An auditory placement refers to the brand being mentioned in the dialog
of the show while a visual placement is the appearance of the brand on the screen. The author stated
that since the auditory channel caries the plot of the show, it is inherently more meaningful than
the visual channel in the context of product placement. Thus, a congruent modality/plot connec-
tion exists when either the product placement is audio and the product is integrated into the plot of
the show or the product placement is visual and the connection to the plot is minor. A product/plot
mismatch occurs when either the placement is audio and the product is not integrated into the
plot or the placement is visual and the product is integrated into the plot. Memory improved when
the modality and plot connection were incongruent but persuasion was enhanced by congruency.
Incongruent placements adversely affected brand attitudes because they seemed out of place and
were discounted.

The effects of presentation modality (audio, visual) along with the modality of imagery (audio,
visual) and the influence on learning was researched by Unnava, Agarwal, and Haugtvedt (1996).
Results showed that there was greater advertising recall when the presentation modality differed
from the imagery modality. The cognitive resources that were used in the process of imaging were
the same that were used in perceptual tasks of the same modality so mutual interference between
imaging and perceptual tasks inhibited message learning. In a related study, Costley, Das, and
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Brucks (1997) asked the question of whether the modality of the retrieval cue (audio or visual)
affects the recall of information originally presented in the same versus different modalities. Sup-
port was found for a “modality match” hypothesis in which retrieval cues enhance recall better
within modality rather than across modality. Results are explained using the encoding specificity
principle (Tulving & Thomson, 1973). This principle states that the likelihood of recall improves as
the features present in the environment when the memory is encoded match those present in the
retrieval environment. Features can include aspects of the stimulus context such as the modality
of the information presented.

Tavassoli and Lee (2003) examined auditory and visual elements in advertising in the context
of Chinese logographs (which rely more on visual processing) and English works (which rely more
on audio and sound based processing). Findings indicated that auditory elements interfered more
with the learning of and cognitive responding to English ad copy than with Chinese copy and vice
versa for visual elements. However, auditory elements are better retrieval cues for English than for
Chinese copy and vice versa of visual elements. The authors concluded that non-verbal elements in
advisements such as auditory cues can compete for cognitive resources during message encoding
but can also serve as effective memory cures. While music was not the focus of this research, vari-
ous forms of music were used throughout the three experiments.

In one study, preschoolers and school aged children were used to examine information pre-
sented using audio messages and visual messages (Macklin, 1994). Children that only heard the
information and children who only saw the information performed equally well on learning (there
was no visual superiority effect). However, presenting information both visually and by audio was
the most effective. When incomplete visuals were presented, school aged children had the ability
to imagine the remainder of the visual while preschool aged children could not. The author argues
that a critical element in processing is the comprehensibility of the information rather than the
modality.

Sense of Touch

The sense of touch, or haptics (touch with the hands) has historically been the least studied sense in
marketing. Perhaps the rise of online and catalog shopping, and an inability to physically examine
products prior to purchase has spurred this area of research. The primary categories of touch and
haptic research include the differences in product attributes that encourage touch, individual dif-
ferences in the motivation to touch, and situational influences that encourage touch. Finally, one
research study examined the interaction between vision and touch and the elongation bias. Each of
these areas will be discussed.

Touch and Product Differences

Products differ in whether consumers will be motivated to touch them prior to purchase. Touch
excels at ascertaining what Klatzky and Lederman (e.g., Klatzky & Lederman, 1992; 1993) call
material properties which include texture, softness, weight, and temperature. If a product category
varies in a diagnostic way on one of or more of these attributes, consumers will be more motivated
to touch the product prior to purchase. For example, clothing varies on texture and weight and
will likely encourage pre-purchase touch more than books or CDs, which do not vary on mate-
rial properties in a diagnostic manner. Since marketing uses many self-report measures, Peck and
Childers (2004) asked the question of whether participants’ verbal reports actually correspond to
their behavior in the area of touch and product evaluation. They videotaped the hand movements
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of participants as they concurrently verbalized during product evaluations. They found that in the
area of behavioral reports and actions, there was correspondence between what people say and what
they do. Product categories that varied most in material properties (e.g., sweater, tennis racket),
were touched longer than those that varied somewhat (e.g., calculator, cell phone) and these were
touched longer than categories with no diagnostic material properties (e.g., cereal, toothpaste).

Another logical question to ask is whether consumers can be compensated for an inability to
touch a product during evaluation. Holbrook (1983), when using sweaters as stimuli for study,
noted the strong role played by tactile cues when participants were evaluating the product. He
encouraged using, or at least being aware of using, actual products compared to visual representa-
tions of products such as pictures in research. McCabe, Brown, and Nowlis (2003) varied whether
the products differed on material properties and whether participants had the actual product to
evaluate, a picture of the product, a list of attributes, or some combination. The primary dependent
variable was purchase likelihood. Results showed that product categories that vary in the diagnos-
ticity of touch (e.g., bath towels, carpeting) were more likely to be preferred in shopping environ-
ments that allow physical inspection than in those where touch is unavailable. However, there was
no difference in the preference of products across the shopping environments (touch, no touch)
when a product category did not vary on material properties (e.g., videotape, rolls of film) since
for these categories, vision was diagnostic. Results also found that the differences in preference
between the two environments were reduced when the material properties of the products were
verbally described. In effect, compensation for lack of touch was possible with a written description
(see also, Peck & Childers, 2003a).

Touch and Individual Differences

Peck and Childers (2003a) also examined whether compensation for lack of touch was possible
and considered the type of material properties to be compensated for as well as an individual dif-
ference in the preference for touch information. They conjectured that not all material properties
create the same type of response in consumers. Specifically, the pleasant sensory feedback experi-
enced when assessing softness may differentially influence the person touching compared to a more
functional material property such as weight. In addition, they considered an individual difference
in the preference for touch information. Peck and Childers (2003b) developed the Need for Touch
scale (NFT) and tested the scale in seven studies. NFT is defined as a preference for the extraction
and use of information obtained through touch. It includes two dimensions, an instrumental and
an autotelic dimension. The instrumental dimension of NFT refers to those aspects of touch that
reflect outcome directed touch with a salient purchase goal. The image of a consumer involved in
instrumental touch is that of a problem solver consciously engaged in the goal directed activity
of searching for information and arriving at a final judgment. The other dimension of NFT is the
autotelic factor. Autotelic touch involves a consumer seeking fun, sensory stimulation and enjoy-
ment with no purchase goal necessarily salient. The autotelic factor is defined as the enjoyment and
affect of touch along with the compulsive or irresistible urge to explore via touch.

Peck and Childers (2003b) found that NFT moderated the relationship between direct experi-
ence and confidence in product judgments. For individuals higher in NFT, a lack of direct experi-
ence (an inability to touch) resulted in less confidence in the judgment. For low NFT individuals,
confidence in judgment was unaffected by a barrier to touch provided there was a clear visual of the
product. In a related study on compensation and an inability to touch products, Peck and Childers
(2003a) found that high NFT participants were more confident and less frustrated when they could
touch to evaluate products where low NFT subjects’ confidence in judgment did not change on the
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basis of whether they could touch the product. The researchers also found that for individuals high
in NFT, compensation for an inability to touch was possible. For more functional haptic informa-
tion, such as weight, a written description compensated for the inability to touch. However, for a
material property with pleasant sensory feedback (softness), a written description did not provide
this compensation. In effect, there are certain types of product attributes for which there is no
substitute for actual touch. Low NFT subjects required a visual cue and the authors conjecture that
visual information compensated for actual haptic exploration.

Similar to the instrumental dimension of Need for Touch, Citrin, Stem, Spangenberg, and Clark
(2003) developed an individual difference scale titled, “Need for Tactile Input,” and found that it
was negatively related to products purchased over the internet, especially those categories that vary
with respect to material properties. They also found that women showed a higher Need for Tactile
Input than men.

An individual difference in the preference for touch information has been found to moderate
the time touching products to ascertain information (Peck & Childers, 2004). Specific stereotypical
hand movements termed EPs (exploratory procedures) have been linked to the haptic perception of
material properties. For example, when individuals need to assess texture, they engage in the lateral
motion EP which consists of rubbing the fingers back and forth across the surface of the objects.
Peck and Childers (2004) videotaped subject’s hand movements as they were evaluating products.
They found that for all material properties except texture, high NFT individuals spent less time
exploring with their hands than did individuals low in NFT. The authors note that since touch
information is more accessible for high NFT individuals, they are more efficient at extracting this
information. Higher accessibility of haptic information for high NFT individuals was exhibited
thorough a free recall exercise and through a timed response measure (Peck & Childers, 2003b).
However, since texture provided a pleasant sensory feedback (a soft sweater), high NFT individuals
spent a longer time assessing texture than their low NFT counterparts.

Touch and Situational Factors

While the forgoing research involved judgments related to actual products, some research on touch
expands the use of touch in marketing. Peck and Wiggins (2006) examined touch completely unre-
lated to a product but in the context of a persuasive ad. They varied the valence of a touch element
attached to a pamphlet (negative, neutral, and positive) as well as fit of the touch element with the
ad. They found that adding a touch element that felt good, for example a feather on a pamphlet
requesting donations to a local arboretum, increased persuasion measured as attitude toward the
ad as well as the likelihood of donating time and/or money to the organization. An unexpected
finding was that the fit of the touch element with the ad did not matter for those high in autotelic
NFT. Any touch element was better than no touch element for the high autotelic NFT participants.
However for people low in autotelic NFT, it was important that the touch element fit with the mes-
sage or it had no influence on persuasion.

In another study, not related to product touch, Hornik (1992) examined touch as non-verbal
communication in an interpersonal touch context. He found, in three field settings (Study 1, a
bookstore; Study 2, a restaurant; Study 3, a supermarket) that an unobtrusive touch by an employee
on the arm of a customer enhanced the positive feeling for the external stimuli (e.g., the bookstore)
as well as the touching source (the employee). Customers touched by a requester tended to comply
more than those customers that were not touched.

Peck and Childers (forthcoming) manipulated the environment in a study in a grocery store
examining impulse purchase behavior and environmental stimuli encouraging touch. They
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varied point of purchase signs (either no sign or “feel the freshness” encouraging touch) and
found that the sign encouraging touch resulted in more unplanned purchasing than the no sign
condition. In addition, there was a main effect of the individual difference in autotelic NFT.
Individuals high in autotelic NFT made more unplanned purchases than low autotelic NFT
individuals.

Finally, Krishna (2006) investigated the elongation bias and shows that sensory modality (touch
or vision) affects the extent and the direction of the elongation bias. The elongation bias predicts
that with two containers of equal volume, the taller of the two is judged to have a larger volume. The
author hypothesized that in a visual perception task, height is the salient dimension, thus the taller
container appears larger. However, in another condition, when the participants had only haptic
cues (they handled the objects blindfolded), width became the salient dimension and there was a
reversal in the elongation bias (wide containers appeared bigger).

SUMMARY OF STUDIES

Research in the areas of olfactory, auditory, gustatory, and tactile senses can be grouped for the
purposes of further discussion by whether the focus is on individual consumer factors, product or
features of the stimuli, or on factors in the environment.

Individual Factors

Some research has looked at individual sensitivity to sensory input. In the area of haptics or
touch research, researchers have delineated an individual difference in consumers’ motivation to
touch. Scales have been developed to measure this difference (Citrin et al., 2003, Peck & Childers,
2003b) and this individual difference has been found to have numerous effects. Consumers higher
in their preference to touch have touch information more accessible in memory (Peck & Childers,
2003b), are not as likely to shop where they can’t touch, such as on-line (Citrin et al., 2003, Peck
& Childers, 2003b), are more difficult to compensate for an inability to touch (McCabe & Nowlis,
2003, Peck & Childers, 2003a), and are more likely to make impulse purchase decisions (Peck &
Childers, 2003b; Peck & Childers, forthcomimg).

In other areas of sensory research, an individual difference in the preference for information has
not been as prevalent. In gustatory or taste research, taste discrimination has been an area of inter-
est (Buchanan et al., 1987; Morrison, 1981; Moskowitz et al., 1980) and some individuals are better
at discriminating various tastes compared to others. In fact, in the research on product reformula-
tions, the goal may be to ensure that even the most taste sensitive individuals will not notice the
taste change in a reformulation (Dubow & Childs, 1998). Individual differences in behavior have
been the focus of some work in the taste area. In-store sampling was the context for the observation
of obese and nonobese shoppers (Steinberg & Yalch, 1978) as well as consumer behavior around
bulk food bins (Johnson, Sommer, & Martino, 1985). In some taste research, differential results
have been found for different levels of users and non users of brands (Maison, Greenwald, & Bruin,.
2004) and researchers have called for a consideration of this individual difference in research (Vil-
lani & Morrison, 1976).

Similarly, a call has been made in the area of music to consider individual listener characteristics
in response to different types of music (Bruner, 1990, Kellaris & Kent, 1994). Individual differences
have been manipulated by manipulating involvement (MacInnis & Park, 1991; Park & Young, 1986)
but, in general, individual responses to music or other auditory stimuli have not been examined in
marketing.
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Product or Stimuli Factors

Besides individual factors, some research focuses on the differences in products or stimuli and
sensory research. Using real products versus pictures or sketches can produce differential product
evaluations (Holbrook, 1983). This is at least partially due to information that is available through
direct product experience versus another medium such as advertising (Smith & Swinyard, 1983).
Both touch and taste are more directly related to specific products as compared to scent and music
which may be ambient and may or may not be associated with a specific product. It can be argued
that when judging physical products, touch and taste may give relatively more information about
products when touch or taste is available compared to when it is not.

The sense of touch has been found to matter more for different types of product categories, those
that vary on product attributes best determined by touch such as texture or weight (McCabe &
Nowlis, 2003, Peck & Childers, 2003a). Tasting in the context of in-store sampling seems to be more
critical for store versus national brands (Bellizzi & Martin,1982; Sprott & Shrimp, 2004) presum-
ably because in these instances of touch and taste, sensory experience is diagnostic with respect
to product quality. Yet, taste may be overridden by inferences regarding packaging (McDaniel &
Baker, 1977) or brand name (LeClerc, Schmitt, & Dubé, 1994). Although it may be assumed that
there is no substitute for direct product experience through taste or touch, the framing of the expe-
rience can influence customer perceptions (Levin & Gaeth, 1988). In fact, the memory of the actual
experience can be altered through post experience advertising (Braun, 1999).

Products have also been examined in terms of familiarity of brands and sensory influences. An
ambient scent had more impact on less familiar brands (Morrin & Ratneshwar, 2000; Spangen-
berg, Crowley, & Henderson, 1996), thereby providing an outcome similar to the research on taste
influencing store or generic brands more than national brands (Bellizzi & Martin, 1982; Sprott &
Shrimp, 2004). However, Morrin and Ratneshwar (2003), in a follow up study, found that ambient
scent improved recall and recognition of both familiar and unfamiliar brands through an increase
in attention.

In examining the product/stimuli factors, the idea of fit or congruence is a common theme. In
general, the notion of fit has to do with a consumer’s perception of the relevance of two elements.
Whether the product class was congruent with the sensory element didn’t matter as far as recall or
recognition of brand names (Morrin & Ratneshwar, 2000, 2003), yet congruency encouraged more
thorough decision making (Mitchell et al., 1995). In a background music study, Schlosser (1998)
found that only social identity and not utilitarian product evaluations were influenced by retail
atmospherics. Here, music was only one element of the retail atmosphere that fit with the other
elements to convey either a prestige or a discount environment. Whether a sensory element fit with
an advertisement has been manipulated with music (Kellaris, Cox, & Cox, 1993; McInnis & Park,
1991) and touch (Peck & Wiggins forthcoming). Fit of the affective tone of an ad (Gorn et al., 2001)
and purchase occasion (Alpert et al., 2005) with a person’s mood evoked by music has also been
examined. In general, a fit tends to facilitate processing.

Environmental Factors

While individual and product differences have been studied in consumer behavior, the majority
of research involves manipulating elements of the environment to determine various consumer
processing and behavior effects. Since scent and music are often ambient, it follows that an envi-
ronmental manipulation is logical. Much of the research in scent and music falls into the retail
atmospherics category and will be discussed first. Environmental factors associated with taste con-
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cern the opportunity to taste and in-store sampling. Similarly, the opportunity to touch has been
manipulated, sometimes in the context of online versus in-store shopping environments. Finally,
notions of fit or congruency of the environment and various sensory elements will be discussed.

In-store environments have been altered by sensory elements. Perceptions of the retail envi-
ronment have been found to be influenced by scent (Chebat & Michon, 2003) and music (Dubé &
Morin, 2001), which ultimately influenced the positive affect of the shopper. Sensory elements have
been manipulated along with social cues and the density of the retail environment (scent, Michon
et al., 2005) and the number of visible employees and customers (music, Baker et al., 1992). Music
has also been shown to influence mood, which influences product choice (Gorn 1982), especially
when a shopper is not aware of the source of their mood (Gorn et al. 1993).

An active area of research concerns sensory stimuli in retail environments and actual time shop-
ping or waiting as well as time perceptions (Antonides et al., 2002; Cameron et al., 2003; Hui etal,,
1997; Kellaris & Kent, 1992, Milliman, 1982, 1986; Spangenberg et al., 1996; Yalch & Spangenberg,
2000). Research has examined actual time in an establishment (e.g., Milliman 1982 (music tempo),
Spangenberg et al. 1996 (scent)) as well as perceived time (e.g., Yalch & Spangenberg, 2000). It is
clear that sensory elements in the environment can alter time perceptions. For example, a positive
scent (Spangenberg et al., 1996) and familiar music (Yalch & Spangenberg, 2000) resulted in shop-
pers thinking they had spent more time in the store then they actually did.

Similarly, pleasant music has shown to result in longer perceived wait times (Antonides et al.,
2002; Hui et al., 1997; Kellaris & Kent, 1992), but a more positive evaluation of the service or retail
establishment (Antonides et al., 2002; Cameron et al., 2003).

The opportunity to taste has been examined in the context of in-store sampling. The choice of
a generic or store brand versus a national brand can be influenced by in-store sampling (Bellizzi &
Martin, 1982; Sprott & Shrimp, 2004), but brand awareness can limit the choices sampled and the
quality of the choice (Hoyer & Brown, 1990). An in-store distraction when tasting can also increase
the purchase likelihood of the sampled food (Nowlis & Shiv, 2005; Shiv & Nowlis, 2004). In touch
research, environmental salience of touch has been manipulated through a point of purchase sign
encouraging touch (Peck & Childers, forthcoming). Increasing the environmental salience of touch
increased impulse purchasing. The opportunity to touch has been manipulated, and researchers
have examined types of compensation for when touch is unavailable (McCabe & Nowlis, 2003;
Peck & Childers, 2003a). Hornik (1992) brings together taste and touch by examining the influence
of interpersonal touch and in-store sampling (Study 3) and finds that unobtrusive interpersonal
touch increased compliance behavior (larger number of people sampled).

Similar to product/stimuli factors, the notion of fit or congruency has been an active area of
study. In some cases, the fit of the task to the particular sense has been examined. Krishna finds
that the elongation bias is visual, and touch or haptic exploration reversed this bias. Russell (2002)
noted that a congruency between type of product placement (audio or visual) and how embedded
the placement is in the script differentially influenced memory and persuasion. While memory
was enhanced for incongruity, persuasion was enhanced for congruency. Similarly, Unnava et al.
(1996) found that a mismatch between sensory modality (audio or visual) and imagery modality
increased recall for advertising information. Costley et al. (1997) investigated the nature of the
modality of a retrieval cue (audio or visual) and found that recall was greatest when a modality
match was present.

Other elements of fit or congruency that have been investigated concern the fit of scent and
music (Mattila & Wirtz, 2001, Spangenberg et al. forthcoming), music and the retail store (Chebat
et al., 2001; Grewal et al., 2003; Meyer 1981, Spangenberg et al. (forthcoming)), music with the
advertising message (Gorn et al. 2001; MacInnis & Park,. 1991), touch and the advertising message
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(Peck & Wiggins, forthcoming), music and purchase occasion (Alpert et al., 2005), and scent and
product class (Mitchell et al., 1995). In general, positive effects of congruency or fit have been
found. Following this synthesis of past research studies, we next consider some significant gaps
that emerge from our review and discuss their potential for future research on sensory factors on
consumer behavior.

FUTURE RESEARCH
Individual Differences—Ability and Preferences

An area for future investigation concerns whether an individual difference in sensory perception

is a result of a differential ability or sensitivity of individuals to different types of sensory input or

more of a motivation or preference for certain types of sensory information. The ability of indi-

viduals to obtain information refers to the capability of an individuals’ sensory system. In the area

of taste discrimination, it appears that some individuals may have greater sensitivity to variations

in taste, or a greater ability to determine differences (e.g., Buchanan et al., 1987). However, in touch
research, the focus has been on the motivation or preference for touch information by different
individuals (e.g., Citrin et al., 2003; Peck & Childers, 2003b). Similarly, a preference for visual ver-

sus verbal information has been documented (Heckler, Childers, & Houston, 1993). Why do some @
individuals prefer different types of sensory information?

A logical step in sensory research would be to identify whether sensitivity to one type of sensory
input translates to other types of sensory information. For example, women have been found to be
more affected by scent (Bone & Ellen, 1999), music (Grewal et al., 2003), and touch (Citrin et al.,
2003) compared to men. Do the individuals with a preference for a type of sensory information
also have a greater ability or sensitivity to that type of information? Are people that are motivated
to obtain one type of sensory input generally motivated to explore with their other senses as well?
Perhaps taste and touch, being more direct senses are related more than smell and hearing. There
are all unanswered questions in our literature.

Multi-Sensory Integration

Another major area in need of future research is the need to move from a more “sense by sense”
perspective to investigations of the multi-sensory integration of sensory inputs. As Calvert, Spence,
and Stein (2004, p. xi) note, “There can be no doubt that our senses are designed to function in con-
certand that our brains are organized to use the information they derive from their various sensory
channels cooperatively in order to enhance the probability that objects and event will be detected
rapidly, identified correctly, and responded to appropriately” (emphasis added). Ernst, Bulthoff, and
Newell (2003; cited in Newell 2004) found that bimodal recognition was enhanced by 10% versus
learning that occurred either visually or haptically. Recent research has examined how such cross
modal interactions can affect the processing of texture perception (Lederman & Klatzky, 2004),
recognition (Newell, 2004), as well as selective attention (Marks, 2004). For instance, Marks (2004)
reviews studies on congruence across vision, audition, and tactile inputs. He distinguishes between
cross modal interactions that facilitate versus interfere with judgments that can be differentiated
by their perceptual (more semantic) versus stimulus similarities. Soto-Faraco, Lyons, Gazzaniga,
Spence, and Kingstone (2002) found strong congruence effects for vision and hearing when the
stimuli co-occurred temporally and spatially. One implication is that perceptual congruence rests
on multi-sensory relativity within context, whereas stimulus congruence is more likely to be driven
by the absolute values of the stimulus features. This research might bear additional insight on the
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perceptual versus conceptual effects of fluency on, for example, logos (Janiszewski & Meyvis, 2001).
Likewise, Lederman and Klatzk (2004) conclude there is no sensory dominance of texture by vision
and haptics, but rather processing is driven by the contextual emphasis of an object’s surface (e.g.,
roughness or spatial density). These authors propose the modality appropriateness hypothesis,
which focuses on the weights given sensory stimuli under unimodal performance when predicting
the effects for multi-sensory integration judgments.

Multi-Sensory Mental Imagery

Mental imagery is a mental representation of something (esp. a visible object), not by direct per-
ception, but by memory representation, i.e., a mental picture or impression, an idea, or conception
(Richardson, 1999). This definition, like the work in consumer behavior, places much emphasis
on visual mental imagery. However, imagery may be elicited by all of the senses and the papers
reviewed in this chapter are conspicuous in the lack of attention directed toward gustatory, audi-
tory, olfactory, and tactile imagery. How these images might affect consumer processing need to be
investigated from both an individual differences perspective as well as how these forms of imagery
would mediate the kinds of stimulus congruency, memory, attitude, and judgment effects sum-
marized in this review. Some research suggests that tactile discrimination is mediated by visual
imagery (Sathian, Zangaladze, Hoffman, & Grafton, 1997). Grunwald, Weiss, Krauss, Beyer, Rost,
and Gutbertlet (2001) also report the involvement of visual areas of the brain in haptic object recog-
nition and suggest a spatially-based integration of information (also see Kosslyn, Pascual-Leone,
Felician, Camposano, Keenan, & Thompson, 1999). In her review, Newell (2004) concludes that
visual imagery mediates, and is perhaps necessary, for tactile tasks, but given findings on cross
modal facilitation it may be that other imaginal modalities may play a role as well. For instance,
how might olfactory imagery affect gustatory cues in flavor perception (Dalton, Doolittle, Nagata,
& Breslin, 2000).

Brain Imaging Techniques and Sensory Factors

Investigation of these effects across modalities also raises an opportunity for research in consumer
behavior using alternative methodologies. Yoon, Gutchess, Feinberg, and Polk (forthcoming) used
functional magnetic reasoning imaging (fMRI) to investigate whether judgments about products
and persons share similar neural correlates. Their results show that human descriptor judgments
are processed in the medial prefrontal cortex, whereas judgments about products occurred in
the left inferior prefrontal cortex. The use of a variety of human imaging techniques, including
EEG, MEG, PET, as well as fMRI, represent a significant challenge to researchers trained in more
behaviorally based experimental paradigms, but the multi-sensory nature of consumption experi-
ences represents a rich context for the application of these techniques. Using fMRI, Grill-Spector,
Kushnir, Edelman, Itzchak, and Makach (1998) found that the lateral occipital complex (occipi-
totemporal areas) responds to visual objects defined by motion or texture. Amedi, Malach, Hen- E}
der, Peled, and Zohary (2001) also report activity in the same visual area for haptic based object
identification. These results are also consistent with fMRI results reported by James, Humphrey;,
Gati, Servos, Menon, and Goodale (2002) for haptic priming on visual object recognition. One
application of these techniques would be to support the validation efforts of psychometric assess-
ments of new measures of individual difference scales, particularly in the area of multi-sensory
imagery. Another would be a deeper understanding of how different specialty populations process
sensory factors.

Haugtvedt_ER5603X_C007.indd 213 @ 7110/2007 2:34:17 PM


JB
Note
Hendler in refs. Correct where needed.


214 JOANN PECK AND TERRY L. CHILDERS

Sensory Interactions with Specialty Populations

To date, only a limited amount of consumer research has examined how disabled consumers fare
in their consumption environment (cf., Kaufman-Scarborough, 1999). However, considerable
research on brain plasticity (how neighboring cortical areas can remap as a result of sensory depri-
vation) suggests this population offers much potential for a deeper understanding of how sensory
information is processed, stored, and utilized (for an indepth discussion, see sections VI and VII
in Calvert, Spence, & Stein, 2004). Sadato, Pascual-Leone, Grafman, Ibanez, and Dold (1996) using
PET found activation in primary visual areas of the brain in visually impaired individuals while
reading Braille letters. However, no similar pattern of activation was found for sighted participants
(see also, Kujala, Huotilainen, Sinkkonen, Ahonen, Alho, & Hamalainen 1995) for auditory stimu-
lation of the visual cortex). Similarly, visual stimulation has also increased activation of the audi-
tory primary cortex for deaf, but not hearing-abled individuals (Finney, Fine, & Dobkins, 2001).
These results raise interesting questions of how the visually impaired shop online using audio-
based screen readers and how the addition of tactile-based graphics might affect their purchas-
ing versus their sighted counterparts. Also, what effect would visual imagery instructions have on
online visually impaired shoppers? Would resource consuming imagery overload these consumers
as they are externally paced through a Web page through this assistive technology?

In addition to disabled consumers, sensitivity to sensory inputs likely varies by age. While one
study with children has looked at the processing of audio and visual information (Macklin, 1994),
it is clear that much more research could be done. The aging population also has implications for
sensory exploration. In general, sensitivity to stimuli declines with age (c.f. touch, Thornbuy &
Mistretta, 1981; Stevens & Patterson, 1995) so that it may take an increase in intensity of sensory
stimuli to be perceived by older populations. For example, ambient scent may need to be more con-
centrated, and music may need to be louder. Beside a differential ability in perception, preferences
are likely to differ by age, at least for some sensory stimuli, such as music.

CONSCIOUS VERSUS NON-CONSCIOUS SENSORY PROCESSING

“When he (Freud) said that consciousness is the tip of the mental iceberg, he was short of the
mark by quite a bit—it may be more the size of a snowball on top of that iceberg” (Wilson 2002, p.
6). Does the individual have to be conscious of the sensory input in order for it to be influential?
There seems to be some evidence that awareness may not be critical. Although not the focus of the
studies, research in both scent (Hirsch, 1995; Morrin & Ratneshwar, 2000) and music (Milliman,
1982) has found that consumers may not even be aware of these environmental stimuli. Holland,
Hendriks, and Aarts (2005) found that when individuals were exposed to citrus-scented cleaner,
the accessibility of cleaning was increased (Studies 1 and 2) and cleaning behavior increased (Study
3). In addition, subjects were unaware of the influence of scent on both their memory accessibility
and their behavior. The nonconscious processing of sensory information may be more likely for
sensory stimuli present in the environment in which the consumer is passively surrounded with
the sensory information (i.e., olfactory and auditory) compared to when direct physical contact is
necessary for sensory input (i.e., gustatory and haptic).Given the rise in interest and knowledge
of nonconscious processing and some evidence that individuals can be influenced without their
awareness in various sensory domains, this area is worthy of further study.
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IN CONCLUSION, TO MAKE A FULL TURN; IFIT TASTES,
SMELLS, SOUNDS, AND FEELS LIKE

A Duck, Then it Must Be A .... (Duck)”. “Perhaps,” would seem to be the best answer. Sensory
stimuli can aid in our processing of information and sometimes can bias and mislead us in form-
ing our impressions. This fascinating contradiction, however, makes the study of sensory factors in
consumer behavior challenging and all the more rewarding as we further our investigations of how
consumers make sense of their world.

REFERENCES

Allen, C. T., & Madden, T. J. (1985). A closer look at classical conditioning. Journal of Consumer Research, 12
(December), 301-315.

Allison, R. I., & Uhl K. P. (1964). Influence of beer brand identification on taste perception. Journal of Mar-
keting Research, 1(3), 36-39.

Alpert, M. L, Alpert, J. I, & Maltz, E. N. (2005). Purchase occasion influence on the role of music in advertis-
ing. Journal of Business Research, 58(3), 369-376.

Amedi, A., Malach, R., Hendler, Peled, S., & Zohary, E. (2001). Visuo-haptic object related activation in the
ventral visual pathway. Nature Neuroscience, 4, 324-330.

Anand, P., Holbrook, M. B., & Stephens, D. (1988). The formation of affective judgments: the cognitive-affec-
tive model versus the independence hypothesis. Journal of Consumer Research, 15(3), 386-391.

Anand, P., & Sternthal, B. (1990). Ease of message processing as a moderator of repetition effects in advertis-
ing. Journal of Marketing Research, 27 (August), 345-353.

Antonides, G., Verhoef, P. C., & van Aalst, M. (2002). Consumer perception and evaluation of waiting time: a
field experiment. Journal of Consumer Psychology, 12(3), 193-202.

Baker, J., Levy, M., & Grewal, D. (1992). An experimental approach to making retail store environmental
decisions. Journal of Retailing, 68 (Winter), 445-460.

Bellizzi, J. A.,& Martin, W. S. (1982). The influence of national versus generic branding on taste perceptions.
Journal of Business Research, 10(3), 385-396.

Bone, P. E.,, & Ellen, P. S. (1999). Scents in the marketplace: explaining a fraction of olfaction. Journal of Retail-
ing, 75(2), 243-262.

Braun, K. A. (1999). Postexperience advertising effects on consumer memory. Journal of Consumer Research,
25(4), 319-334.

Bruner, G. C. II (1990). Music, mood, and marketing. Journal of Marketing, 54(4), 94-104.

Buchanan, B., Givon, M., & Goldman, A. (1987). Measurement of discrimination ability in taste tests: an
empirical investigation. Journal of Marketing Research, 24(2), 154-163.

Calvert, G., Spence, C., & Stein, B. E. (2004). Introduction. In G. Calvert, C. Spence, & B. E. Stein (Eds.), The
handbook of multi-sensory processes (pp. xi-xvii). Cambridge MA: The MIT Press,

Cameron, M. A, Baker, J., Peterson, M., & Braunsberger, K. (2003). The effects of music, wait-length evalua-
tion, and mood on a low-cost wait experience. Journal of Business Research, 56, 421-430.

Chattopadhyay, A., Dahl, D. W,, Ritchie, R. J. B, & Shahin, K. N. (2003). Hearing voices: the impact of
announcer speech characteristics on consumer response to broadcast advertising. Journal of Consumer
Psychology, 13(3), 198-204.

Chebat, J., Chebat, B. G., & Vaillant, D. (2001). Environmental background music and in-store selling. Journal
of Business Research, 54, 115-123.

Chebat, J. & Michon, R. (2003). Impact of ambient odors on mall shoppers’ emotions, cognition, and spend-
ing: a test of competitive causal theories. Journal of Business Research, 56, 529-539.

Citrin, A. V., Stem, D. E., Spangenberg, E. R., & Clark, M. J. (2003). Consumer need for tactile input: an inter-
net retailing challenge. Journal of Business Research, 56(11), 915-922.

Compeau, L. D., Grewal, D., & Monroe, K. (1998). Role of prior affect and sensory cues on consumers’ affec-
tive and cognitive responses and overall perceptions of quality. Journal of Business Research, 42(3),
295-308.

Haugtvedt_ER5603X_C007.indd 215 @ 7110/2007 2:34:18 PM



216 JOANN PECK AND TERRY L. CHILDERS

Costley, C., Das, S., & Brucks, M. (1997). Presentation medium and spontaneous imaging effects on consumer
memory. Journal of Consumer Psychology, 6(3), 211-231.

Dalton, P., Doolittle, N., Nagata, H., & Breslin, P. A. S. (2000). The merging of the senses: integration of sub-
threshold taste and smell. Nature Neuroscience, 3, 431-432.

Dubé, L., & Morin, S. (2001). Background music pleasure and store evaluation: intensity effects and psycho-
logical mechanisms. Journal of Business Research, 54(2) 107-113.

Dubow, J. S., & Childs, N. M. (1998). New coke, mixture perception, and the flavor balance hypothesis. Jour-
nal of Business Research, 43(3), 147-155.

Finney, E. M., Fine, L., & Dobkins, K. R. (2001).Visual stimuli activate auditory cortex in the deaf. Nature
Neuroscience, 4, 1171-1173.

Gorn, G. J. (1982). The effects of music in advertising on choice behavior: a classical conditioning approach.
Journal of Marketing, 46(1), 94-101.

Gorn, G. J., Goldberg, M. E., & Basu, K. (1993). Mood, awareness, and product evaluation. Journal of Con-
sumer Psychology, 2(3), 237-256.

Gorn, G.J., Pham, M. T., & Sin, L. Y. (2001). When arousal influences ad evaluation and valence does not (and
vice versa). Journal of Consumer Psychology, 11(1), 43-55.

Greenhalgh, L. (1966). Some techniques and interesting results in discrimination testing. Journal of the Mar-
ket Research Society, 8 (October), 76-80.

Grewal, D., Baker, J., Levy, M., & Voss, G. B. (2003). The effects of wait expectations and store atmosphere on
patronage intentions in service-intensive retail stores. Journal of Retailing, 79(4), 259-268.

Grill-Spector, K., Kushnir, T., Edelman, S., Itzchak, Y., & Makach, R. (1998). Cue invariant activation in
object related areas of the human occipital lobe. Neuron, 21, 191-202.

Grohol, J. (2005) Perception. Available at http://psychcentral.com/psypsych/Perception.

Grunwald, M., Weiss, T., Krauss, W., Beyer, L., Rost, R., & Gutbertlet, I. (2001). Theta power in the EEG of
humans during ongoing processing in a haptic object recognition task. Cognitive Brain Research, 11,
33-37.

Hirsch, A.R. (1995). Effects of ambient odors on slot-machine usage in a Las Vegas casino. Psychology ¢
Marketing, 12(7), 585-594.

Holbrook, M. B. (1983). On the importance of using real products in research on marketing strategy. Journal
of Retailing, 59(1), 4-23.

Holland, R. W., Hendriks, M., & Aarts, H. (2005). Smells like clean spirit: Non conscious effects of scent on
cognition and behavior. Psychological Science, 16(9), 689-693.

Hornik, J. (1992). Tactile stimulation and consumer response. Journal of Consumer Research, 19(3),
449-458.

Hoyer, W. D., & Brown, S. P. (1990). Effects of brand awareness on choice for a common, repeat-purchase
product. Journal of Consumer Research, 17(2), 141-148.

Hui, M. K., Dubé, L., & Chebat, J. (1997). The impact of music on consumers’ reactions to waiting for services.
Journal of Retailing, 73 (Spring), 87-104.

James, T. W., Humphrey, G. K., Gati, J. S., Servos, P., Menon, R., & Goodale, M. A. (2002). Haptic study of
three-dimensional objects activates extra striate visual areas. Neuropsychologia, 40, 1706-1714.

Janiszewski, C., & Meyvis, T. (2001). Effects of brand logo complexity, repetition, and spacing on processing
fluency and judgment. Journal of Consumer Research, 28, 18-32.

Johnson, S. L., Sommer, R., & Martino, V. (1985). Consumer behavior at bulk food bins. Journal of Consumer
Research, 12(1), 114-117.

Kahn, B. E. & Isen, A. M. (1993). The influence of positive affect on variety seeking among safe, enjoyable
products. Journal of Consumer Research, 20(2), 257-270.

Kaufman-Scarborough, C. (1999). Reasonable access for mobility-disabled persons is more than widening
the door. Journal of Retailing,” 75, 479-508.

Kellaris, J. J. & Cox, A. D. (1989). The effects of background music in advertising: a reassessment. Journal of
Consumer Research, 16(1), 113-118.

Kellaris, J. ], Cox, A. D., & Cox, D. (1993). The effect of background music on ad processing: a contingency
explanation. Journal of Marketing, 57(4), 114-125.

Kellaris, J. J., & Kent, R. J. (1994). An exploratory investigation of responses elicited by music varying in
tempo, tonality, and texture. Journal of Consumer Psychology, 2(4), 381-401.

Haugtvedt_ER5603X_C007.indd 216 @ 7110/2007 2:34:18 PM



SENSORY FACTORS ON CONSUMER BEHAVIOR 217

Kellaris, J. J., & Kent, R. J. (1992). The influence of music on consumer’s temporal perceptions: does time fly
when you're having fun? Journal of Consumer Psychology, 1(4), 365-376.

Klatzky, R. L., & Lederman, S. J. (1992). Stages of manual exploration in haptic object identification. Percep-
tion & Psychophysics, 52(6), 661-670.

Klatzky, R. L., & Lederman, S. J. (1993). Toward a computational model of constraint-driven exploration and
haptic object identification. Perception, 22, 597-621.

Kosslyn, S. M., Pascual-Leone, A., Felician, O., Camposano, S., Keenan, J. P., & Thompson, W. L. (1999). The
role of area 17 in visual imagery: convergent evidence from pet and rtms. Science, 284(5411), 167-170.

Krishna, A. (2006). Interaction of Senses: The Effect of Vision versus Touch on the Elongation Bias. Journal of
Consumer Research, 32 (March), 557-566.

Kujala, T., Huotilainen, J., Sinkkonen, A., Ahonen, I. Alho, K., & Hamalainen, M. S. (1995). Visual cortex
activation in blind humans during sound discrimination. Neuroscience Letters, 183, 143-146.

LeClerc, F., Schmitt, B., & Dubé, L. (1994). Foreign branding and its effects on product perceptions and atti-
tudes. Journal of Marketing Research, 31(2), 263-270.

Lederman, S. J., & Klatzky, R. L. (2004). Multisensory texture perception. In In G. Calvert, C. Spence, & B. E.
Stein (Eds.), The handbook of multi-sensory processes (pp. 107-122). Cambridge MA: The MIT Press.

Levin, L. P,, & Gaeth, G. J. (1988). How consumers are affected by the framing of attribute information before
and after consuming the product. Journal of Consumer Research, 15(3), 374-378.

MaclInnis, D. J., & Park, C. W. (1991). The differential role of characteristics of music on high- and low-
involvement consumers’ processing of ads. Journal of Consumer Research, 18(2), 161-173.

Macklin, M. C. (1994). The impact of audiovisual information on children’s product-related recall. Journal of
Consumer Research, 21(1), 154-164.

MacLachlan, J. & Siegel, M. H. (1980). Reducing the costs of TV commercials by use of time compressions.
Journal of Marketing Research, 17(1), 52-57.

Maison, D., Greenwald, A. G., & Bruin, R. H. (2004). Predictive validity of the implicit association test in
studies of brands, consumer attitudes, and behavior. Journal of Consumer Psychology, 14(4), 405-415.

Mandler, G. (1992). The structure of value: accounting for taste. In Margaret S. Clark & Susan T. Fiske (Eds.),
Affect and cognition: The 17th annual symposium (pp. 3-36). Hillsdale NJ: Erlbaum.

@ Marks, L. E. (2004). Cross-modal interactions in speeded classification. In In G. Calvert, C. Spence, & B. E.

Stein (Eds.), The handbook of multi-sensory processes (pp. 107-122). Cambridge MA: The MIT Press.

Mattila, A. S., & Wirtz, J. (2001). Congruency of scent and music as a driver of in-store evaluations and behav-
ior. Journal of Retailing, 77, 273-289.

McCabe, D. B., & Nowlis, S. M. (2003). The effect of examining actual products or product descriptions on
consumer preference. Journal of Consumer Psychology, 13(4), 431-439.

McDaniel, C., & Baker, R. C. (1977). Convenience food packaging and the perception of product quality.
Journal of Marketing, 41(4), 57.

Mehrabian, A., & Russell, J. (1974). An approach to environmental psychology. Cambridge, MA: MIT Press.

Meyer, R. J. (1981). A model of multiattribute judgments under attribute uncertainty and informational con-
straint. Journal of Marketing Research, 18(4), 428-441.

Michon, R., Chebat, J., & Turley, L. W. (2005). Mall atmospherics: the interaction effects of the mall environ-
ment on shopping behavior. Journal of Business Research, 58, 576-583.

Milliman, R. E. (1982). Using background music to affect the behavior of supermarket shoppers. Journal of
Marketing, 46(3), 86-91.

Milliman, R. E. (1986). The influence of background music on the behavior of restaurant patrons. Journal of
Consumer Research, 13(2), 286-289.

Mitchell, D.J., Kahn, B. E., & Knasko, S. C. (1995). There’s something in the air: effects of congruent and incon-
gruent ambient odor on consumer decision making. Journal of Consumer Research, 22(2), 229-238.

Morrin, M., & Ratneshwar, S. (2000). The impact of ambient scent on evaluation, attention, and memory for
familiar and unfamiliar brands. Journal of Business Research, 49, 157-165.

Morrin, M., & Ratneshwar, S. (2003). Does it make sense to use scents to enhance brand memory? Journal of
Marketing Research, 15 (February), 10-25.

Morrison, D.G. (1981). Triangle taste tests: are the subjects who respond correctly lucky or good? Journal of
Marketing, 45(3), 111-118.

Moskowitz, H. R., Jacobs, B., & Firtle, N. (1980). Discrimination testing and product decisions. Journal of
Marketing Research, 17 (February), 84-90.

Haugtvedt_ER5603X_C007.indd 217 @ 7110/2007 2:34:18 PM


JB
Note
Verify pp. nos.


218 JOANN PECK AND TERRY L. CHILDERS

@ Newell, F. N. (2004). Cross-modal object recognition. In In G. Calvert, C. Spence, & B. E. Stein (Eds.), The
handbook of multi-sensory processes (pp. 107-122). Cambridge, MA: The MIT Press.

Nowlis, S. M., & Shiv, B. (2005). The influence of consumer distractions on the effectiveness of food-sampling
programs. Journal of Marketing Research, 42(2), 157.

Olsen, G. D. (1997). The impact of interstimulus interval and background silence on recall. Journal of Con-
sumer Research, 23(4), 295-303.

Ornstein, R. E. (1969). On the experience of time. Harmondsworth: Penguin.

Peck, J., & Childers, T. L. (2003a). To have and to hold: The influence of haptic information on product judg-
ments. Journal of Marketing, April 67(2), 35-48.

Peck, J., & Childers, T. L. (2003b). Individual differences in haptic information processing: the ‘need for
touch’ scale. Journal of Consumer Research, 30(3), 430-442.

Peck, J., & Childers, T. L. (2004). Self-report and behavioral measures in product evaluation and haptic infor-
mation: Is what I say how I feel? Association for Consumer Research Working Paper Track.

Peck, J., & Childers, T. L. If I touch it I have to have it: Effects of need for touch on impulse purchasing. Journal
of Business Research, forthcoming.

Peck, J., & Wiggins, J. It just feels good: consumers’ affective response to touch and its influence on attitudes
and behavior. Journal of Marketing, forthcoming.

Park, C. W., & Young, S. M. (1986). Consumer response to television commercials: The impact of involvement
and background music on brand attitude formation. Journal of Marketing Research, 23(1), 11-24.
Pechmann, C. & Ratneshwar, S. (1992). Consumer covariation judgments: Theory or data driven? Journal of

Consumer Research, 19(3), 373-386.

Richardson, J. T. E. (1999). Imagery. East Sussex: Psychology Press.

Roberts, M. L., & Taylor, J. R. (1975). Analyzing proximity judgments in an experimental design. Journal of
Marketing Research, 12(1), 68-72.

Russell, C. A. (2002). Investigating the effectiveness of product placements in television shows: the role
of modality and plot connection congruence on brand memory and attitude. Journal of Consumer
Research, 29(3), 306-318.

Sadato, N., Pascual-Leone, A., Grafman, J., Ibanez, V., & Dold, M. P. (1996). Activation of the primary visual
cortex by braille reading in blind subjects. Nature, 380(6574), 526-528.

Sathian, K., Zangaladze, A.., Hoffman, J. M., & Grafton, S. T. (1997). Feeling with the mind’s eye. NeuroRe-
port, 8, 3877-3881.

Schlosser, A. E. (1998). Applying the functional theory of attitudes to understanding the influence of store
atmosphere on store inferences. Journal of Consumer Psychology, 7(4), 345-369.

Schmitt, B. H., & Shultz, C. J. IT (1995). Situational effects on brand preferences for image products. Psychol-
ogy & Marketing, 12(5), 433-446.

Schneider, K. C. (1977). Prevention of accidental poisoning through package and label design. Journal of
Consumer Research, 4(2), 67-74.

Schwarz, N. T. (1990). Feelings as information: informational and motivational functions of affective states.
In E. Tory Higgins and R. M. Sorretino (Eds.), Handbook of motivation and cognition (Vol. 2, 527-566).
New York: Guilford.

Scott, L. M. (1990). Understanding jingles and needledrop: A rhetorical approach to music in advertising.
Journal of Consumer Research, 17(2), 223-236.

Scott, C. A., & Yalch, R. F. (1980). Consumer response to initial product trial: A bayesian analysis. Journal of
Consumer Research, 7(1), 32-41.

Shiv, B., & Nowlis, S. M. (2004). The effect of distractions while tasting a food sample: the interplay of infor-
mational and affective components in subsequent choice. The Journal of Consumer Research, 31(3),
599-608.

Smith, R. E., & Swinyard, W. R. (1983). Attitude-behavior consistency: the impact of product trial versus
advertising. Journal of Marketing Research, 20(3), 257-267.

Soto-Faraco, S., Lyons, J., Gazzaniga, M., Spence, C. & Kingstone, A. (2002). The ventriloquist in motion:
illusory capture of dynamic information across sensory modalities. Cognitive Brain Research, 14,
139-146.

Spangenberg, E. R., Crowley, A. E., & Henderson, P. W. (1996). Improving the store environment: do olfactory
cues affect evaluations and behaviors? Journal of Marketing, 60(2), 67-80.

Haugtvedt_ER5603X_C007.indd 218 @ 7110/2007 2:34:18 PM


JB
Note
Verify pp. nos.


SENSORY FACTORS ON CONSUMER BEHAVIOR 219

Spangenberg, E. R., Grohmann, B., & Sprott, D. E. It’s beginning to smell a lot like Christmas: the interactive
effects of ambient scent and music in a retail setting. Journal of Business Research, forthcoming.
Sprott, D. E., & Shimp, T. A. (2004). Using product sampling to augment the perceived quality of store brands.

Journal of Retailing, 80, 305-315.

Steinberg, S. A. ,& Yalch, R. F. (1978). When eating begets buying: the effects of food samples on obese and
nonobese shoppers. Journal of Consumer Research, 4(4), 243-246.

Stevens, J. C., & Patterson, M.Q. (1995). Dimensions of spatial acuity in the touch sense: changes over the life
span. Somatosensory and Motor Research, 12(1), 29-47.

Tavassoli, N. T., & Lee, Y. H. (2003). The differential interaction of auditory and visual advertising elements
with Chinese and English. Journal of Marketing Research, 15 (November), 468-480.

Thornbury, J. M., & Mistretta, C. M. (1981). Tactile sensitivity as a function of age. Journal of Gerontology,
36(1), 34-39.

Tulving, E., & Thomson, D. M. (1973). Encoding specificity and retrieval processes in episodic memory. Psy-
chological Review, 80, 352-373.

Unnava, H. R., Agarwal, S., & Haugtvedt, C. P. (1996). Interactive effects of presentation modality and mes-
sage-generated imagery on recall of advertising information. Journal of Consumer Research, 23 (June),
81-88.

@ Villani, K. E. A., & Morrison, D. G. (1976). A method for analyzing new formulation decisions. Journal of
Marketing Research, 13(3), 284-288.

Wilson, T. D. (2002). Strangers to ourselves: discovering the adaptive unconscious. The Belknap Press of Har-
vard University Press: Cambridge, MA.

Yalch, R. F. ,& Spangenberg, E. R. (2000). The effects of music in a retail setting on real and perceived shop-
ping times. Journal of Business Research, 49, 139-147.

Yoon, C., Gutchess, A. H., Feinberg, F., & Polk, T. A. A functional magnetic resonance imaging study of neu-
ral dissociations between brand and person judgments. Journal of Consumer Research.

Haugtvedt_ER5603X_C007.indd 219 @ 7110/2007 2:34:19 PM


JB
Note
Not used in text--delete.


Haugtvedt_ER5603X_C007.indd 220 @ 7110/2007 2:34:19 PM




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F 2006 Printer settings v20060424)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


