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1 In 1489, Leonardo da Vinci added this quote in his notes on anatomical drawings.  More details can be 
found in “Leonardo da Vinci’s Elements of the Science of Man,” by Kenneth D. Kelle. 







 





 



Company  Sense Example 

Anthropologie Vision Changes the visual displays, the layout of the stores, and 

presentations of merchandise for different seasons and 

holidays 

Hollister Vision Employs signature low mood lighting for its ambience 

ICA Grocery 

Stores 

Vision Digital in-store displays advertise a range of products 

Cinnabon Scent Places ovens near the entrance so that the smell can 

linger outside the store 

Hilton Scent Uses a specifically designed scent for the brand 

distributed in all of its hotel branches 

Tigerlily Scent Uses a coconut lime ambient scent in stores to reflect 

the brand’s’ Australian beach lifestyle 

Lush Scent Extractor fans remove some of the scent from the 

unwrapped soap products so that they do not overwhelm 

its customers 

McDonald’s Audition Plays classical music loudly in UK branches at night to 

discourage anti-social behavior 

H&M Audition H&M chooses background music carefully, and it has a 

playlist with its in-store songs on Spotify 

Abercrombie 

& Fitch 

Audition Upbeat and current pop music to attract its teenager and 

young adult target segment 

L’Occitane en 

Provence 

Touch Shoppers are encouraged to test the products, and 

salespeople apply different products, such as hand 

creams, to the customers 

Shoes of Prey  Touch The same leather used for their shoes is used for the 

store’s interior (i.e., tables) 

AllSaints Touch Started to use touch screens in their store so that 

customers can find more information on products 



Whole Foods Taste Customers can sample different products with special 

sampling events featuring local brands on Saturdays  

Lancôme Taste Launched a beauty center in Sydney and provided 

shoppers with a specially designed tea blend 

Coles Taste Demonstrators provide customers with samples of their 

products in stores 

Bloomingdale Multi-

sensory 

Rotating art displays and Christmas scent distributed 

into the streets as part of the Bloomingdale flagship 

Christmas window in New York.  

Unilever Multi-

sensory 

Two-week campaign in UK shopping malls in which 

digital signage displayed graphic flowers on the floor 

and emitted the scent of the new laundry fragrance. 





 



 







 





 



Stage  Research Process Validity 

Stage 1 Selection and developments of 

elements and their relations in 

all three domains  

Prior Validities; Validity as Value 

Stage 2  Using one of three different 

research pathways to derive 

empirical findings 

Internal Validities; Validity as 

Correspondence 

Step 1  Path A – Design  Instrument, Comparison Validity 

 Path B – Hypothesis  Construct, Nomological Validity 

 Path C – Observations State Validity, Pattern Validity 

Step 2 Path A – Implement  Instrument Use, Execution Validity 

 Path B – Test  Operational, Predictive Validity 

 Path C – Explain Attribute Validity, Process Validity 

Stage 3 Validating results through 

replication and testing the 

robustness and boundary 

conditions with regards to all 

three domains 

External Validity; Validity as 

Robustness 

Path A = Experimental Path; Path B = Theoretical Path; Path C = Empirical Path 





 



 



 

 

 

 



 
Ontology 

nature of reality 

Epistemology 

nature of knowledge 

Axiology 

nature of value 

Positivism One true reality, 

universalism 

Use of the scientific 

method, measurable 

and observable facts 

Value-free, research is 

conducted objectively 

and detached from 

what is investigated 

Critical 

Realism 

Objective 

structures, causal 

mechanisms 

Facts are socially 

constructed; 

knowledge is 

historically bound and 

temporary 

Value-laden, research 

as objective as 

possible, 

acknowledgement and 

awareness of own 

biases  

Interpretivism Socially 

structured 

through language 

and culture, 

multiple realities 

Views theories as 

simplistic, focus on 

narratives and 

interpretations, 

regards new 

understandings as 

contributions 

Value-bound, research 

is subjective, and it 

needs to incorporate 

the researcher’s 

interpretations  

Pragmatism Concepts are 

only relevant if 

they have 

practical 

consequences 

Focuses on solving 

problems, proper 

theories are those that 

have practical 

relevance and enable 

actions 

Research is value 

driven 

Note. Adapted from Saunders (2016). 



Data Collection and Data Analysis

Methodological Research Strategies: Plan on how to answer research questions 

Experiment Survey
Archival 
Research

Case Study Ethnography
Action 

Research
Grounded 

Theory
Narrative 

Inquiry

Research Approach: Approaches to theory development 

Deduction Abduction Induction

Research Philosophy: System of beliefs about knowledge development 

Positivism Critical Realism Interpretivism Pragmatism





 



 



 





 

 



 



 







 

 



Touchpoint Authors (Year), 

Journal 

Independent Variables Dependent Variables Methodology Results 

Pre-purchase      

Advertisement Hagtvedt and Brasel 

(2017), JCR 

Saturation (high vs. low), 

shopping goal (for larger vs. 

smaller item) 

Size estimates, 

attention, arousal, 

willingness to pay, 

product evaluation 

Experiments; display of 

high and low saturated 

items either on screen or 

in lab experiments 

Perceived size increased for objects with 

higher saturation. Arousal and attention 

mediated effects. When the purchase goal 

demanded larger (smaller) items, higher 
(lower) saturation enhanced product 

evaluations.  

Advertisement Puccinelli et al. 
(2013), JR 

Color of price information 
(red vs. black), gender (male 

vs. female), involvement (high 

vs. low) 

Ad evaluation, 
perceived savings,  

Experiments; retail 
advertisements with 

prices in red or black  

Prices in red (vs. black) were perceived by 
male consumers as better value for money. 

During high task involvement, this effect of 

red on perceived savings diminished.  

Website Gorn et al. (2004), 
JMR 

Hue (blue vs. yellow), chroma 
(42% vs. 100%), value (58% 

vs. 100%) 

Perceived speed, 
relaxation, mood, 

attitude toward 

website, 
recommendation 

Experiment; manipulation 
of website background 

hues  

Blue, lower chroma, and higher value led to 
more relaxation, perception of faster 

downloads, and more favorable website 

evaluations. 

Website Mandel and Johnson 

(2002), JCR 

Prime (quality, price, plain) Product choice, 

quality and price 
perception 

Experiments; background 

pictures and colors used 
as primes for quality and 

price 

A green webpage background with 

dollar/penny signs led to increased choice of 
products that excelled on price. Red 

backgrounds and flames primed quality 

attributes and increased preferences for high 

quality products.  
Website Menon and Kahn 

(2002), JR 

Stimulation (high, moderate, 

low), pleasure (high vs. 

neutral) 

Shopping behavior, 

pleasure and arousal 

Experiment; stimulation 

and pleasure manipulated 

by changing the website 
content 

Initial exposure of pleasant websites increased 

approach shopping behavior. Websites that 

provided higher stimulation or information 
load decreased engagement in subsequent 

browsing or shopping behavior.  

Brand logo Labrecque and Milne 

(2012), JAMS 

Hue, saturation, value of color Brand likeability, 

brand personality, 
purchase likelihood 

Experiments; the color of 

logos and product 
packaging was 

manipulated 

Hue, saturation, and value of a color mapped 

onto brand personality dimensions and 
affected purchase intentions.  

Advertisement Roggeveen, Nordfält, 
and Grewal (2016), 

JR 

In-store digital displays (on 
vs. off) 

Sales, number of 
items purchased 

Field experiments; 
displays installed in 

grocery stores 

Digital displays promoting the price of a 
product increased sales in larger stores. In 

medium-sized and small stores, digital 

displays had a negative impact on sales.   
      



Purchase      

Store layout Van den Bergh et al. 
(2016), JCR 

Floor markers (fewer, more, 
none), marker relation to 

reference point (related vs. 

unrelated), salience 
(markers/reference point: 

more vs. less salient) 

Walking speed, 
recall, recognition 

Experiments; markers on 
floors  

Fewer progress markers on the floor increased 
walking speed, recall, and recognition of 

objects along the walking path. The effects 

reversed when the markers were more salient 
than the goal and diminished with goal-

unrelated markers.  

Serving size Hagtvedt and Brasel 

(2017), JCR 

Saturation (high vs. low), 

shopping goal (for larger vs. 
smaller item) 

Size estimates, 

attention, arousal, 
willingness to pay, 

product evaluation 

Experiments; display of 

high and low saturated 
items either on screen or 

in lab experiments 

Perceived size increased for objects with 

higher saturation. Arousal and attention 
mediated the effects. When the purchase goal 

demanded larger (smaller) items, higher 

(lower) saturation led to more favorable 
product evaluations and willingness to pay.  

Store 

environment, 

product color 

Reynolds et al. 

(2017), JR 

Product brightness (light vs. 

medium vs. dark), product 

messiness (messy vs. neat), 
environment brightness (light, 

medium, dark) 

Product sales, 

product choice 

Experiments, products 

displayed in-stores 

Dark (light) colored products in bright (dark) 

stores were preferred because they are 

visually more salient. This preference was 
reversed when the products were in disarray.  

Store 
environment 

Bellizzi, Crowley, 
and Hasty (1983), JR 

Background color (red, 
yellow, green, blue, vs. white) 

Store and 
merchandise 

perception, approach 

orientation 
(attention) 

Experiments; slides 
projected onto a wall 

depicting a furniture store 

Subjects sat closest/showed the greatest 
physical attraction to warm colors (red and 

yellow) versus cool colors (green and blue). 

The red (vs. blue) store environment was 
perceived as more negative and tense. 

Menu Romero and Biswas 

(2016), JCR 

Product display (healthy items 

displayed to the left vs. right 

of unhealthy items), product 
(healthy vs. unhealthy), gaze 

starting point (left vs. right) 

Product choice, 

product placement, 

consumption volume 

Experiments Display of healthy items to the left (vs. right) 

of unhealthy items increased product choice 

and consumption volume of healthy items.  

Store 
environment 

Biswas et al. (2017), 
JMR 

Lighting (dim vs. bright) Food choice (healthy 
vs. unhealthy) 

Experiments; ordering 
food at restaurants, food 

choice in lab settings 

Consumers chose less healthy food options 
over healthy food options when the ambient 

lighting was dim (vs. bright). Mental alertness 

mediated.   





 



 



 



 



Touchpoint Authors 

(Year), Journal 

Independent Variables Dependent Variables Methodology Results 

Pre-purchase      

Advertisement Alpert and 

Alpert (1990), 

Psychology 
and Marketing 

Music (sad, happy, control), content of 

greeting cards (sad, happy, neutral) 

Mood (happy and sad), 

product evaluation, 

purchase intention 

Experiment; 

presentation 

of greeting 
cards  

Sad music was more effective in influencing 

purchase intentions and mood than happy or no 

music. 

Brand names Yorkston and 

Menon (2004), 
JCR 

Phonetic sounds [ä] and [i], 

diagnosticity of brand name 

Product attributes, brand 

evaluation, purchase 
intention 

Experiments Phonemes in brand names had an impact on the 

perception of product attributes and brand 
evaluation. The effect of sound symbolism was 

automatic and unconscious. 

Purchase      

Store 
environment 

Milliman 
(1982), JM 

Background music (no music, slow 
tempo music, fast tempo music) 

Pace of in-store traffic 
flow, daily gross sales, 

music awareness 

Field 
experiment 

Slow (vs. fast) music decreased the walking speed 
of customers in-store, which led to a 38% increase 

in sales volume.  

Store 

environment 

Morin, Dube, 

and Chebat 
(2007), JR 

Background music (no, low, moderate, 

high intensity music) 

Attitude toward 

servicescape, attitude 
toward service provider, 

overall assessment of 

service quality, valence 
intensity 

Experiment; 

video 
simulation of 

retail service 

Background music reinforced the holistic quality 

of servicescapes and made the service provider 
stand out from competitors.  

Store 

environment 

North, 

Sheridan, and 
Areni (2016), 

JR 

Music type (American, Chinese, Indian, 

no music), music genre (classical music, 
country music, no music, easy 

listening), prime (upmarket 

connotations of classical, utilitarian 

connotations of country music) 

Recall of menu items, 

willingness to pay 

Experiments Music improved recall, willingness to pay, and 

product choice of items that were conceptually 
congruent with the music genre.  

Store 

environment 

Roschk, 

Loureiro, and 

Breitsohl 
(2017), JR 

Music (presence vs. absence), Scent 

(presence vs. absence), Color (warm vs. 

cool) 

Mood (arousal, 

pleasure), satisfaction, 

behavioral intentions 

Meta-

analysis 

Aggregated effects from 66 studies showed that 

in-store music and scent positively influenced 

customer satisfaction, behavioral intentions, and 
pleasure. Cool colors yielded higher levels of 

satisfaction, while warm colors increased 

pleasure.  



 





 

 



 



Touchpoint Authors (Year), 

Journal 

Independent 

Variables 

Dependent Variables Methodology Results 

Pre-purchase      

Advertisement Morrin and 

Ratneshwar 

(2003), JMR 

Ambient scent 

(congruent scent, 

incongruent scent, no 

scent), brand 

familiarity (familiar 

vs. unfamiliar) 

Recall and recognition of 

familiar and unfamiliar 

brands 

Experiment; 

digital display 

of photographs 

on computer 

screens  

Both congruent and incongruent scent 

improved recall and recognition of 

familiar and unfamiliar brands. 

Attention mediated this effect.  

Advertisement Madzharov, 

Block, and 

Morrin (2015), 

JM 

Ambient scent (cool 

[peppermint], warm 

[vanilla, cinnamon], 

no scent), 

salesperson (rude vs. 

polite) 

Preference for ads (prestige- 

vs. performance-focused), 

purchase behavior (sales, 

numbers of items 

purchased)  

Experiments; 

mixture of field 

and laboratory 

experiments 

Warm (vs. cool) -scented environments 

led customers to prefer and purchase 

premium products and brands. The 

effect was mediated by feelings of 

power and perceptions of social density.  

Products Krishna, Lwin, 

and Morrin 

(2010), JCR 

Scent (none, 

common, 

uncommon), time 

delay (none, short, 

long) 

Brand information recall Experiments; 

laboratory 

Scents enhanced unaided recall of 

product information. The effects 

persisted over a prolonged amount of 

time. In the short and medium term, 

common scent was more effective at 

enhancing memory. Product scent was 

more effective than ambient scent in 

aiding product related recall. 

 



     

      

Purchase      

Store 

environment 

Herrmann et al. 

(2013), JR 

Scent complexity 

(simple, complex, no 

scent) 

Sales, cognitive task 

performance, speed of 

mental processing, mood, 

items purchased 

Experiments; 

mixture of field 

and laboratory 

experiments 

Simple (vs. complex) scent increased 

sales and the ease of cognitive 

processing.  

Store 

environment 

Mitchell, Kahn, 

and Knasko 

(1995), JCR 

Ambient odor (no 

odor, chocolate, 

floral), product class 

(floral arrangements 

vs. chocolate 

assortments) 

Memory, information 

search, product choice, 

variety seeking behavior 

Experiments When the ambient smell was congruent 

with the product class, consumers took 

more time to process information, 

processed information more 

holistically, and chose products more 

evenly from a set of options.  

Store 

environment 

Spangenberg, 

Crowley, and 

Henderson 

(1996), JM 

Scent (neutral, 

pleasing, control/no 

scent), scent intensity 

(low, medium, high) 

Store, merchandise, product 

evaluations, store visit 

intention, purchase 

intention, perceived time 

spent, approach/avoidance 

behavior 

Lab experiment; 

stimulated store 

environment 

Scent had a positive effect on customer 

perceptions of the store environment. 

Scent caused participants to perceive 

the store more favorably, evaluate the 

merchandise more positively and 

cheaper, express a stronger intent to 

visit the store, and perceive the time 

spent in the store as shorter. 



Store product Bosmans 

(2006), JM 

Scent (no scent, 

congruent, 

incongruent), 

salience (salient vs. 

not salient), 

processing 

motivation (high vs. 

low)  

Brand evaluation Lab experiment; 

ambient scent 

and brand 

evaluation 

Ambient scents affected consumers’ 

evaluation of products when the scent 

and product were congruent, even when 

their influence was made salient.  



 



 



 

 



Touchpoint Authors 

(Year), Journal 

Independent 

Variables 

Dependent Variables Methodology Results 

Pre-purchase     

Pamphlet Peck and 

Wiggins 

(2006), JM 

Touch (present vs. 

absent) 

Attitude towards 

pamphlet, attitude 

towards organization, 

willingness to donate 

money or time 

Experiments; 

mixture of field and 

laboratory 

experiments 

For people expressing a high (vs. low) need 

for touch, communication that incorporates 

touch elements increased affective responses 

and persuasion. 

Product Grohmann, 

Spangenberg, 

and Sprott 

(2007), JR 

Touch (presence vs. 

absence), quality 

(low vs. high), need 

for touch (low vs. 

high) 

Product evaluation, 

mood (pleasure and 

arousal) 

Experiments; 

participants were 

presented with 

products that they 

were allowed or not 

allowed to touch 

Tactile inputs increased product evaluations, 

particularly for high quality products. 

Results were mediated by participants’ need 

for touch when they did not have the 

opportunity to compare multiple products.  

Product Peck and Shu 

(2009), JCR 

Touch (present vs 

absent), ownership 

imagery (imagery vs 

no imagery) 

Perceived ownership, 

valuation of products 

Experiments Buyers that touched products indicated 

higher perceived ownership.  Touch and 

pleasantness of the touch experienced 

combined increased valuation of the 

product. 

 



      

      

Purchase      

Sales rep Argo, Dahl, 

and Morales 

(2006), JM 

Proximity to contact 

(close, medium, far), 

time elapsed since 

contact (short vs. 

long), nr. of contact 

(one vs. many) 

Product evaluation, 

purchase intention, 

disgust, negative 

emotions, willingness 

to pay 

Experiments Consumers evaluated products less 

favorably, showed less purchase intention, 

and were not as willing to pay for products 

that had been touched by other shoppers. 

Disgust mediated the effects of 

contamination on consumer engagement.  

Store 

interior 

Möller and 

Herm (2013), 

JR 

Seating (hard stone 

block vs. soft leather 

sofa), temperature 

(cool vs. warm) 

Perception of retail 

brand, perceptions of 

warmth and 

ruggedness 

Experiments; 

showing and testing 

of hard vs. soft 

furniture  

The study explored the metaphor-specific 

transfer of bodily experiences to retail brand 

personalities. Feelings of hardness (i.e. 

sitting on a stone block vs. soft leather sofa) 

caused retailers to be perceived as more 

rugged, and warm environments increased 

the perceived warmth of the retail brand 

personality. 

Store 

environment 

Zwebner, Lee, 

and 

Goldenberg 

(2013), JCP 

Physical warmth 

(warm vs. cool) 

Willingness to pay, 

product 

recommendation, 

product valuation, 

affect, distance 

perception 

Experiments; field 

and laboratory 

Warm (vs. cold) temperatures improved 

product evaluations. Emotional warmth 

mediated this effect.  



Store 

environment 

Martin (2011), 

JCR 

Touch (present vs. 

absent), confederate 

(male vs. female) 

Brand evaluation, 

willingness to pay, 

product beliefs, 

shopping time, store 

evaluation, thoughts 

 

Field experiment Customers who were touched by a stranger 

(vs. no touch) evaluated brands more 

negatively and spent less time in the store. 



 





 



 

 



Touchpoint Authors (Year), 

Journal 

Independent Variables Dependent Variables Methodology Results 

Pre-
purchase 

     

Sampling Wilcox, 

Roggeveen, and 
Grewal (2011), 

JCR 

Country of origin, 

information order (before 
sampling vs. after 

sampling), price (high vs. 

low), discrediting cue 

(present vs. control) 

Evaluation, product 

choice 

Experiments; 

experiential 
product 

sampling 

Favorable (vs. unfavorable) product information 

presented before consuming an experiential product 
improved product evaluation. When favorable 

product information was presented after (vs. before) 

sampling, participants evaluated the products more 

negatively. 

Sampling Biswas, Grewal, 

and Roggeveen 

(2010), JMR 

Product (desirable vs. 

undesirable), memory 

capacity (enhanced vs. not 

enhanced) 

Product ranking, 

product preference, 

recall 

Experiment For desirable products, participants evaluated the 

second beverage as tastier than the first beverage, 

while the opposite occurred for undesirable 

products. The strength of the position effects 
increased when participants were told that the 

beverage improved memory performance.  

Sampling Suzuki and Park 
(2018), FQP 

Information order (before 
sampling, after sampling, 

control) 

Product evaluation, 
emotional state 

Experiments; 
product 

sampling 

When beneficial information regarding a healthy 
but unpleasant tasting food was given after 

sampling rather than before, participants evaluated 

the product more positively. 

 



      

      
      

Purchase      

Consumption Raghunathan, 

Naylor, and 
Hoyer (2006), 

JM 

Fat content information 

(saturated vs. unsaturated 
fat grams) 

Perceived taste, 

enjoyment of food 

Experiments Taste inferences and enjoyment of food increased 

when participants believed it to be less healthy. The 
association between unhealthiness and taste occurred 

unconsciously. 

Consumption Wansink, van 

Ittersum, and 
Painter (2005), 

FQP 

Menu names (descriptive 

vs. basic) 

Sensory perception, 

dietary habits, 
calories estimate, 

open ended 

comments 

Field 

experiment; 
over six weeks 

in a cafeteria 

Participants evaluated dishes with descriptive instead 

of basic menu names as more tasty, appealing, and 
higher in calories, and they offer more positive 

comments about those dishes.  

Consumption Huh, Vosgerau, 

and Morewedge 

(2017), JMR 

Consumption 

(consumption vs control) 

Consumption 

complementary food, 

willingness to pay, 
food word 

accessibility 

Experiments; 

lab and online 

experiments 

Eating a food product activated consumers’ goal to 

consume complementary products rather than all 

food. Participants who consumed food were willing 
to pay more for complimentary food vouchers, 

recognized complimentary goal related words more 

quickly, and consumed more complimentary food. 



Consumption Huh, Vosgerau, 
and Morewedge 

(2016), Psych 

Science 

Substitute (within-
category vs cross-category 

substitute), quality 

(equivalent vs inferior) 

Product choice, 
enjoyment of food, 

consumption 

Experiments  Participants believed that their craving for a stimulus 
(gourmet chocolate) would be better satisfied by a 

within category substitute (chocolate covered 

peanuts) than a cross-category substitute (granola 
bar).  However, they were more satisfied by the 

cross-category substitute when both options were 

inferior to the target gourmet chocolate. 

 



 



 



 

 



Touchpoint Authors 
(Year), Journal 

Independent Variables Dependent Variables Methodology Results 

Pre-purchase      

Commercial Hagtvedt and 

Brasel (2016), 
JMR 

Sound frequency (high vs. low), 

color lightness (light vs. dark) 

Total fixation time 

(eye tracking), 
attention, recall, 

purchase behavior 

Experiments; eye 

tracking studies, 
stimuli presented on 

screen and exposure of 

high and low 
frequency sounds; field 

study 

High (low) frequency sound directed 

attention to light (dark) objects, 
which increased recall and purchase 

behavior.  

Advertisement Elder and 

Krishna 
(2010), JCR 

Advertisement (single sense vs. 

multiple senses), cognitive load 
(present vs. absent) 

Taste perception 

(product evaluation), 
sensory thoughts 

Experiments; tasting 

gum, potato chips, and 
popcorn  

Multiple-sense (vs. single-sense) ads 

led to higher taste perceptions. The 
number of positive sensory thoughts 

mediated this effect. A high 

cognitive load diminished the 
positive effects of multiple-sense 

ads on taste perception.  

Advertisement Krishna, 
Morrin, and 

Sayin (2014), 

JCR 

Scent condition (imagined, 
absent, present), picture of odor 

referent (imagined, present, 

absent),  

Salivation, amount 
consumed, desire to 

eat, visual imagery 

ability (QMI-V) 

Experiments  Imagined product scent increased 
salivatory responses, the amount 

consumed, and consumers’ desire to 

eat. The results depended on 

exposure to a visual representation 
of the odor referent.  

Product Krishna, Elder, 

and Caldara 
(2010), JCP 

Paper (rough vs. smooth), smell 

(feminine vs. masculine). Gel-
pack temperature (warm vs. 

cold), scent temperature (warm 

vs. cold) 

Haptic perception 

scale, pleasantness, 
likeability, product 

evaluation 

Experiments; 

participants were 
presented with gel-

packs or papers that 

were treated with 

different smells 

Semantic congruence between smell 

and touch positively influenced 
evaluations of haptic perceptions 

and products. 



Product Elder et al. 

(2017), JCR 

Sense (vision, audition, touch, 

taste), experience (direct vs. 

indirect) 

Psychological 

distance (spatial, 

temporal), product 
attitude, perceived 

usefulness of reviews 

Experiments; lab and 

one field study 

Sensory imagery of taste and touch 

can be psychologically proximal; 

sound and sight can be distal. 
Congruency between proximity of 

imaged senses and other dimensions 

of psychological distance affect 
product attitudes and reviews’ 

perceived usefulness  

Product 

packaging 

Streicher and 

Estes (2016), 
JCP 

Exposure to products (visual 

only vs. visual and haptic), 
haptic exposure (match vs. 

mismatch), visual density 

(crowded vs. sparse) 

Object naming, visual 

fluency, willingness to 
pay, product choice 

Experiment; products 

were either displayed 
on screen or placed in 

front of the 

participants, haptic 
stimuli were placed 

into participants’ 

extended hands 

Viewing the image of a product 

while grasping a haptically similar 
source (vs. only seeing the product) 

increased choice of that product. 

Increased visual fluency mediated 
the effect. The effect was attenuated 

by visually crowded (vs. sparse) 

product displays.  
 

Purchase      

Store 

environment 

Baker, Levy, 

and Grewal 
(1992), JR  

Music (classical vs. top-40), 

lighting (soft vs. bright), 
salespeople (number present, 

affability)  

Mood (pleasure and 

arousal), willingness 
to buy 

Experiment; 

videotapes of stores 

Shoppers experienced more pleasure 

in the high ambient condition when 
only few salespersons were around. 

As arousal and pleasure increased, 

subjects’ willingness to buy was 

enhanced.  
Store 

environment/store 

layout 

Wakefield and 

Baker (1998), 

JR 

n/a Perception of mall 

environment, ambient 

factors, design factors, 
excitement, desire to 

stay, repatronage 

intention, outshopping 

Survey study Music was positively associated 

with excitement and the desire to 

stay at the mall. The sensory 
experience applied to shopping 

malls too.  

Store 

environment 

Mattila and 

Wirtz (2001), 

JR 

Music (no music, pleasant low 

arousal, high arousal), scent (no 

scent, pleasant low, high arousal) 

Mood (pleasure and 

arousal), approach 

behavior, store 

environment, 
satisfaction, impulse 

buying 

Field experiment; gift 

shops 

When ambient scent and music were 

congruent in their arousing qualities, 

consumers’ shopping experience 

improved, and consumers engaged 
in more approach and impulse 

buying behavior.  



Store 

environment 

Kaltcheva and 

Weitz (2006), 

JM 

Arousal (high [higher 

environmental complexity, 

warmer colors, higher color 
saturation, faster and louder 

music] vs. low [lower 

environmental complexity, 
cooler colors, lower color 

saturation, slower and softer 

music]), motivation (task-

oriented vs. recreational) 

Pleasure, purchase 

intention 

Experiment Store environments consisting of 

warmer (vs. cooler) colors and faster 

(vs. slower) music increased arousal. 
For recreationally oriented 

customers, high arousal increased 

pleasantness and purchase intention. 
For task-oriented customers, high 

arousal had a negative impact on 

purchase intention. 

Store 

environment 

Baker, Grewal, 

and 

Parasuraman 
(1994), JAMS 

Color (prestige: green/peach vs. 

discount: brown/white), music 

(Classical vs. top 40), lighting 
(soft vs. bright) 

Merchandise quality, 

service quality, store 

image 

Experiment; 

videotapes of stores 

Prestige ambient factors (e.g., 

classical music, soft lighting) 

enhanced customers’ inferences of 
merchandise quality. 

Store 

environment 

Baker et al. 

(2002), JM 

Design (low beige/white color 

vs. high peach/green color), 
social (low vs. high), ambient/ 

music component (low Top-40 

music vs. high classical music) 

Store environment 

perception, psychic 
cost scales, monetary 

price perception, 

merchandise quality 

and value, store 
patronage intention 

 

Experiment, 

videotaped store 
scenarios  

Design, social, and music cues 

interacted to affect customer 
perceptions of servicescapes. 

Classical music enhanced 

perceptions of the store atmosphere. 





 

 



 





 



 

























 





 



 



 

 



 



 





Figure 4.1 Theoretical Framework 
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Roggeveen, 
Nordfält, and 

Grewal 

(2016), JR 

In-store digital displays 
(on vs. off) 

Sales, 
number of 

items 

purchased 

Field 
experiments; 

displays 

installed in 
grocery stores 

Digital displays promoting the price of a product 
increased sales in larger stores. In medium-sized and 

small stores, digital displays had a negative impact on 

sales.  

N Y Y Y N N 

Hardesty et al. 

(2014), JR 

Retailer type, no. of 

stores in chain, 

merchandise location, 
promotional activity, 

year of data 

Error 

percentage, 

overcharges, 
undercharges 

Analysis of 

large 

longitudinal 
price scanner 

data 

Investigating the accuracy of price scanned.  Examined 

a large longitudinal price scanner dataset over a 15-year 

period. No significant difference for end-cap displays. 

Y N Y Y N N 

Lemon and 
Knowlis 

(2002), JMR 

Brand (high-tier vs. 
low-tier vs. no brand), 

price promotion (yes vs. 

no), display (yes vs. no), 
feature (yes vs. no), 

choices (direct vs. 

separate) 

Scanner 
panel data, 

brand choice  

Experiments Low- and high-tier brands equally benefit from 
promotions through end-of-aisle displays and feature 

advertising where comparisons are difficult. 

Y N Y Y N N 

Nakamura et 
al. (2014), 

Social Science 

& Medicine 

End-of-aisle display, 
controlling for price, 

price promotion, no. of 

display locations for 
each product 

Sales Regression 
analysis of 

field data on 

store layout 
and product-

level sales 

End-of-aisle displays increased sales of alcoholic and 
non-alcoholic beverages.  Alcoholic beverages saw an 

increase of sales by 23-46%, while non-alcoholic 

beverages demonstrated a lift of 52-114% when 
advertised via end-of-aisle displays.  

N N Y Y N N 



Nordfält et al. 

(2014), book 

insights from 
in-store 

marketing 

experiments 

Endcap product 

organization (waterfall 

vs. waterfall + bin at the 
bottom) 

Attention, 

sales, 

visibility 

Field 

experiment; 

endcap in 
grocery stores 

When an endcap was organized in a waterfall 

arrangement of the products that emptied into a  bin at 

the bottom that was disorganized (vs. no bin), 
consumers were more likely to stop, look, consider, and 

examine the products.  Furthermore, the waterfall 

endcap with the bin led to a bump in sales for the 
products.  

Y Y Y Y N N 

Cohen et al. 

(2015), 
American 

Journal of 

Public Health 

Displays (end-aisle 

displays, special floor 
displays, cash register 

displays), price 

reductions (sugar-

sweetened beverages, 
unhealthy food) 

Body mass 

index 

Data 

collection of 
dietary and 

health 

information 

and auditing 
of 16 food 

venues  

They found associations between in-store marketing 

strategies in form of end-aisle displays, special floor 
displays, and cash register displays and an increased 

body mass index.   

Y N Y Y N N 

Bemmaor and 
Mouchoux 

(1991), JMR 

Levels of price cuts 
(small vs. deep), 

advertising (yes vs. no), 

brands (high market 

share vs. low market 
share), products  

Sales, direct 
deal 

elasticity 

Field 
experiment; 

endcaps in 

grocery stores 

Promotional end-of-aisles displays are less effective for 
leading national brands than for other national brands.  

The end caps are particularly effective when price 

reductions and advertisements are used simultaneously.  

Y N Y Y N N 

Jones, Barney, 

and Farmer 
(2018), JR 

Location (endcap vs. 

aisle), package (high vs. 
low anonymity) 

Anonymity Online 

experiment 

Anonymous packaging increases purchase intention for 

embarrassing products.  These effects can be further 
enhanced by placing the product in an aisle rather than 

an endcap.  Placing the packaging into the aisle rather 

than the endcap further increased anonymity.  
Furthermore, anonymity had a significant indirect effect 

on purchase intention mediated by embarrassment.  

Y N Y N N N 

This study Display (static, 

dynamic, vivid), sound 
(absent vs. present), 

smell (absent vs. 

present), change seeking 
index 

Sales, 

attention, 
mental 

involvement, 

visibility 

Field 

experiment; 
endcaps in 

grocery stores 

 
Y Y Y Y Y Y 





Company Technology Example 

Hunter: 

Sensory Retail 

Experience 

Visual and 

Auditory 

Digital 

Displays 

The Hunter Ginza Flagship store in 

Tokyo, Japan features large visual 

and auditory digital displays forming 

a multisensory environment. Displays 

show cloudy skies, or even a 

thunderstorm matching the current 

weather in the UK.  In this way, they 

enhance the relationship of Hunter’s 

rainboots with the weather in their 

place of origin.   

Bloomingdale Rotating 

mirror 

displays and 

scent 

distribution 

Rotating art displays and Christmas scent 

distributed into the streets as part of the 

Bloomingdale flagship Christmas window 

in New York.  

Dunkin’ 

Donuts 

Jingle and 

scent 

distribution 

Aroma of fresh coffee was released into 

buses when the Dunkin’ Donuts jingle was 

playing right before buses stopped at a 

Dunkin’ Donuts store.  

McCain Foods 

UK 

Digital 

Display, 

Scent 

distribution, 

and heat 

Bus stop billboard showed a jacket potato 

that emitted the smell of baked potato into 

the environment and heated up.  

MIXC 

Shopping Mall 

Digital 

Display and 

Scent 

distribution 

Display of digital flat-screen cubes that 

emit scents of the images displayed on the 

different screens to promote the shopping 

mall. 

Unilever - Surf 

Wild Flowers 

and Morning 

Dew fragrance 

Digital 

Signage, 

scent 

Two-week campaign in UK shopping 

malls in which digital signage displayed 

graphic flowers on the floor and emitted 

the scent of the new laundry fragrance.  







Sense Authors 

(Year) 

Journal 

Independent Variables Dependent Variables Methodology Relevant Results 

Multiple 
Senses 

Hagtvedt and 
Brasel (2016) 

JMR 

Sound frequency (high vs. low), 
color lightness (light vs. dark) 

Purchase decision, eye 
fixation time, attention 

(med), recall 

Laboratory and 
field experiments 

The frequency of sound and color lightness of 
objects impact purchase behavior by guiding visual 

attention.  Specifically, high frequency sound 

directs attention to light objects, while low 

frequency sound directs attention to dark objects.  
Multiple 

Senses 

Baker et al. 

(2002) JM 

Store design colors (beige/white 

vs. peach/green), social store 

elements (low vs. high), music 
component (Top-40 vs. classical 

music) 

Store environment 

perception, value for 

money, store patronage 
intention, psychic cost, 

price perception, 

merchandise quality 

Simulated store 

environment, 

laboratory 
experiments 

Different sensory elements together, such as store 

colors and music, affect customer perceptions of a 

store and store patronage intentions.  

Scent Biswas and 

Szocs (2019) 

JMR 

Scent (indulgent vs. nonindulgent 

vs. no scent), scent exposure 

duration (high vs. low) 

Product choice, 

healthiness of 

purchases, preference 

for healthy products, 
perceived reward of the 

experience, scent-

identification capability 

Laboratory and 

field experiments 

Prolonged exposure to food-related ambient scent 

impacts food choices of adults and children.  

Indulgent food ambient scent decreases purchases 

of unhealthy food options, this effect was not 
observed for nonindulgent or no food scent. 

Indulgent scent triggers a reward experience, which 

then decreases the need for actual consumption.   
Scent Morrin and 

Ratneshwar 

(2003) JMR 

Ambient scent (congruent scent, 

incongruent scent, no scent), brand 

familiarity (familiar vs. 
unfamiliar), ambient scent at time 

of encoding (present vs. absent), 

ambient scent at time of retrieval 

(present vs. absent) 

Brand recognition, 

brand recall, brand 

evaluation, attention 
(med) 

Laboratory 

experiments 

When ambient scent is available during encoding, 

people recall and recognize familiar and unfamiliar 

brands better.  The authors argue that ambient scent 
increases attention, which in turn improves brand 

memory.   



Scent Bosmans 

(2006) JM 

Scent (congruent vs. incongruent 

vs. no scent), salience of scent 
(salient vs. not salient), processing 

motivation (high vs. low), ambient 

scent (pleasant banana vs. 

unpleasant control), product 
(banana, apple, or tomato) 

Brand evaluation, 

affective and cognitive 
reactions, product 

evaluation  

Laboratory 

experiments 

Ambient scents influence product evaluation as 

long as the scent is congruent with the product. The 
effects continue to hold up even when they are 

made salient and when people are motivated to 

disregard their impact.  

Scent Krishna, Lwin, 

and Morrin 
(2010) JCR 

Scent (common vs. uncommon vs. 

no scent), time delay (short vs. 
long vs. no delay), product (pencil, 

facial tissue, moisturizer), product 

scent (present vs. absent), ambient 

scent (present vs. absent) 

Memory brand 

information, no. of 
scent-related thoughts 

(med), scent awareness, 

unaided recall, affective 

responses, product 
evaluation, time spent 

with products 

Laboratory 

experiments 

Memory recall is enhanced by scent; participants 

recall more product information when scent is 
present over a prolonged period. Common scent is 

more effective at enhancing memory in the short 

and medium term.  After 2 weeks, both common 

and product scent were equally effective in 
enhancing recall.  

Vision Roggeveen et 
al. (2015) JM 

Presentation format (static vs. 
dynamic), product presentation 

form (images, slideshow, video),  

verbal imagery prime (absent vs. 
present), involvement (control vs. 

high), product type (hedonically 

superior vs. utilitarian superior), 

product positioning (hedonic vs. 
utilitarian) 

Choice, mental 
involvement, 

willingness to pay, 

subsequent choice, 
purchase likelihood,  

Experiments; 
online 

experiments 

(panel data and 
students), lab 

experiments 

(students),  

Using a dynamic visual format, such as a video 
rather than a static formation (i.e. still image), to 

present products and services increases customers 

willingness to pay for and preference of hedonic 
(cf. utilitarian) options.  Mental involvement 

mediates this effect.  

Sound Milliman 

(1982) JM 

Ambient music (slow tempo vs. 

fast tempo vs. no music) 

Sales, in-store traffic 

flow, awareness of 
music 

Field experiment Auditory store components can impact sales. Slow 

in comparison to fast-paced music increased sales 
volume by 38% due to a decrease in the pace of in-

store traffic flow.  





 





 



 







 







 

 

endcaps in each store for the entire study period.  All three 

stores agreed to provide two endcaps, one devoted to cashews and walnuts 

and another to pasta and canned tomatoes (see Figure 6.1).   



Above each endcap, we had professional sensory projectors installed 

and tested.  These projectors cast images in a box on the floor in front of the 

endcap display (see Figure 6.1).  We manipulated whether the projector was 

off (static) or on (dynamic or vivid) using a Latin-square design with each 

manipulation lasting one week.  In cooperation with a professional advertising 

agency, we developed the dynamic and vivid projections used to augment the 

endcap.  The dynamic projection showed a white area on the floor.  A picture 

of the first product package moved into the area from the left side, followed 

by a yellow star shape displaying the price of the product.  Both the price and 

the product packaging moved slightly around in the white box area.  After nine 

seconds, the product packaging and price exited the screen to the right.  The 

same was repeated for a second related product, which was also part of the 

endcap (cashew nuts/walnuts and pasta/tomato sauce).  This loop lasted 

about 20 seconds and continually repeated. 

The vivid projection was angled in a way that the connection between 

the projection and endcap mirrored the endcap display (See picture three of 

Figure 6.1).  This made it seem as if the products were falling out of the endcap 

display.  A chequered tablecloth then rolled out on the area resembling a 

kitchen table surface.  For the nuts display, the video showed how walnuts, 

cashew nuts, and fruits were chopped on a cutting board and combined with 

yogurt in a dish.  At the end of the 39-second video, the tablecloth rolled back 

towards the endcap, leaving a black area.  For the pasta and tomato sauce 

display, the projection showed items falling out of the endcap onto a 

chequered tablecloth.  Onions and garlic were cut up and fried on a stove 

displayed on the tablecloth while the pasta was boiled.  Next, it showed the 

preparation of the sauce and revealed the final dish of pasta with a tomato 

sauce on a plate between a fork and a knife.  The video lasted 36 seconds.  

Both projections continually repeated in a loop and featured the product price 

of the endcap items.  



In preparation

 



χ

χ χ



 

2 Controlling for the type of product display category as a covariate in logistic regression 
models confirmed the same directions and similar significance levels. It was a significant 
covariate for all models with observational data, which we discuss further when presenting 
the boundary conditions. 
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Note. The error bars indicate the standard errors.  
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χ χ

χ

 Dynamic Dynamic + 

Sound 

Dynamic + 

Scent 

χ2
(2) p 

Pass 100% (2420) 100% (2566) 100% (2727) . . 

Look 23.5% (570) 40.8% (1048) 27.6% (754) 194.40 .000 

Stop 2.7% (66) 5.7% (145) 3.9% (107) 28.24 .000 

Buy 0.7%a (17) 1.3%b (33) 1.0%a,b (27) 4.98 .083 

Note. The same letter in two columns in one given row indicates no 

significant difference between those pairwise comparisons (p > .05). Numbers 

in brackets indicate absolute number of observed shoppers. 
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χ

 Static Dynamic + Sound + Scent χ2
(1) p 

Pass 100% (1261) 100% (898) . . 

Look 6.3% (80) 16.0% (144) 52.98 .000 

Stop 3.6% (45) 5.9% (53) 6.59 .010 

Buy 2.0% (25) 2.4% (22) .54 .463 



 

6.3
%

16.0
%

0%

2%

4%

6%

8%

10%

12%

14%

16%

18%

Static Dynamic
+ Sound +

Scent

Looking

3.6
%

5.9
%

0%

1%

2%

3%

4%

5%

6%

7%

Static Dynamic
+ Sound +

Scent

Stopping

2.0
%

2.4
%

0.0%

0.5%

1.0%

1.5%

2.0%

2.5%

3.0%

Static Dynamic
+ Sound
+ Scent

Buying



 







 



 



 



 



 



















 





 



 



 

 





 

 









 







 





 







 





 

 



 






























