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Abstract 

 

As humans use sensory information like any other information, researching the effects of sensations on our                

perception and resulting behaviour has become more prominent. The knowledge in the field of sensory               

research has advanced in recent years and there currently exists an understanding that the senses, and                

therefore sensory cues, work not in isolation but in interaction with one another. Therefore, it is of                 

importance to study the multisensory interactions further, and that is where the contribution of our thesis also                 

lies.  

 

We have researched an unexplored multisensory combination of senses, namely vision and olfaction through              

posing the following research question: How does olfactory stimulus (visual stimulus) affect the perception of               

a visual stimulus (olfactory stimulus), and how does the perceived congruence between the stimuli moderate               

the relationship? 

 

A quantitative approach was taken to answer the research question. We designed and conducted a               

between-subject experiment on university grounds, with 60 participants equally distributed into two            

experimental groups and two control groups.  

 

We find that a visual stimulus can negatively affect the perception of olfactory stimulus if the relationship is                  

incongruent. If the relationship is congruent, the visual stimulus had no effect on the perception of the                 

olfactory stimulus. Further, an olfactory stimulus was found to positively affect the perception of a visual                

stimulus, and that the effect is stronger if the relationship is congruent.  

The positive effects one sensory stimulus can have on another is in line with previous research on the field,                   

yet probably most surprising finding is the negative effect the visual stimulus can have on the perception of                  

the olfactory stimulus.  

 

On a broader scale, the findings presented in this paper demonstrate the importance of understanding human                

perception of sensory inputs, and more specifically the interaction between the senses and the resulting               

effects on the evaluative responses. This paper contributes directly to the field of sensory marketing and                

indirectly to the academic disciplines such as psychology, marketing and consumer behaviour, that also              

conduct research under the umbrella of sensory marketing. As sensory research can contribute to various               

research fields, the objective of this thesis was not to solely to find new, best practises for marketing, but to                    

conduct research for the purpose of knowledge. 
 

 



Table of Contents 
 

Abstract 

Table of Contents…………………………………………………………………………………….1 

List of Tables and Figures…………………………………………………………………………...3 

1.0 Introduction……………………………………………………………………………………...4 

2.0 Literature Review………………………………………………………………………………..6 

 2.1 Sensory Marketing - A Multi-Disciplinary Research Field……………………………...6 

 2.2 Multisensory Experiences………………………………………………………………11 

 2.2.1 Vision…………………………………………………………………………14 

 2.2.2 Olfaction……………………………………………………………………....16 

 2.2.3 Congruence…………………………………………………………………....20 

3.0 Research Question and Hypotheses……………………………………………………………..22 

 3.1 Research Question……………………………………………………………………....22 

 3.2 Operational Definitions………………………………………………………………....24 

 3.3 The Multisensory Hypothesis…………………………………………………………...25 

 3.4 The Congruence Hypothesis…………………………....……………………………….26 

4.0 Methodology………………………………………………………………………………..…...27 

 4.1 Research Philosophy and Approach……………………………………………...……..27 

 4.2 Research Design………………………………………………………..……………….28 

 4.2.1 Research Materials…………………………………………………………....28 

 4.2.2 Pre-test……………………………………………………….………………..29 

 4.2.3 Experimental Design…………………………………………..……………...33 

 4.2.4 Scales of Measurement………………………………….……………….........35 

 4.3 Sampling………………………………………………….……………………………..36 

 4.4 Experimental Procedure………………………………………………………………...37  

 4.5 Validity and Reliability………………………………….…………………....………...40 

5.0 Results…………………………………………………………………………….…………….43 

 5.1 Describing the Data……………………………………………………....……………..43 

.1 



 5.2 Reliability of Scales…………………………………………..………………………...46 

 5.3 Parametric Techniques…………………………………………………………..……...46 

5.4 Manipulation Check………………………………………………………………….....48 

 5.5 Testing Hypotheses………………………………………………………..…………….49 

6.0 Discussion…………………………………………………………………………………….....54 

 6.1 Research Question……………………………………………………………….……...54 

 6.2 The Multisensory Hypothesis………………………………………………………..….54 

 6.3 The Congruence Hypothesis………………………………………………………….....58 

 6.4 Summary of Key Findings……………………………………………………………....61 

 6.5 Contribution……………………………………………………………………………..63 

 6.6 Ethical Consideration……………………………………………………………...……64 

 6.7 Limitations…………………………………………………………………………..…..65 

7.0 Conclusion and Future Research………………………………………………………………..66  

References…………………………………..……………………………………………………....69 

Appendices……………………………………………………………………………………….....76 

 Appendix A……………………………………………………………………………….....76 

 Appendix B……………………………………………………………………………...…..77 

 Appendix C………………………………………………………………………………….78 

 Appendix D…………………………………………………………………………...……..81 

 Appendix E……………………………………………………………………………….....83 

 Appendix F………………………………………………………………………………….85 

 

  

 

 

 

 

 

 

.2 



 

List of Tables and Figures 

 
Table 4.1 Scent Liking…………………………………………………..……………………………………………30 

Table 4.2 Picture Liking ……………………………………………………………..………………………………31 

Table 4.3 Perceived Congruence……………………………………..………………………………………..……31 

Table 5.1 Group Data……………………………….……………….………………………….……………………43 

Table 5.2 Gender Data………………………………………………………………...………………….………….43 

Table 5.3 Age data…………………………………………………………………………………………………..…43 

Table 5.4 Descriptive Statistics………………………………………………………………………………...……44  

Table 5.5 Reliability………………………………………………………………………………………………...…45 

Table 5.6 Manipulation Check……………………………………………………………………………….………48  

Table 5.7 T-Test Congruent Group and Picture Control Group……………………………....…………………49 

Table 5.8 T-Test Incongruent Group and Picture Control Group…………………………………………….…49 

Table 5.9 ANOVA Scent Pleasantness……………………………………………………………....…………..50-51 

Table 5.10 ANOVA Scent Hedonic Properties……………………………………………………………..………52 

Table 5.11 ANOVA Scent Liking……………………………………………………………………...……………..53 

Table 6.1 Mean Scent Perception…………………………………………………………………………...………56 

Table 6.2 Congruent and Incongruent Scent Perception…………………………………………………………59 

 

Figure 4.1 Visual Perception Prediction…………………………………………………………………………....33 

Figure 4.2 Olfactory Perception Prediction………………………………………………………………………..33 

Figure 6.1 Results on Picture Perception………………………………………………………………………..…61 

Figure 6.2 Results on Scent Perception………………………………………………………………………….…61 

 

 

 

 

 

  

.3 



1.0 Introduction 
 

Pine, Pine and Gilmore (1999), among others, were the first to point out the economy’s transition from a                  

service economy to an experience economy (Hultén, 2015). The rise of an experience economy meant the                

transition from selling goods and services to offering experiences in order to offer consumers value beyond                

the satisfaction of needs. Indeed, consumer spending on experiences has boomed during recent decades              

(Krishna, 2012). The rise of experience economy can be seen to originate partly from the increasing                

competitiveness in the global market and partly as a result of changes in the way we understand consumers                  

and the ways they consume. As humans experience the world through their senses, it is only natural                 

development in the marketing discipline to try to understand the role of senses and consumers’ sensory                

experiences concerning the products, services and brands. In fact, the discipline has seen a rise of sensory                 

marketing in academia and practise in the past decade. 

 

A pioneer in sensory research, Aradhna Krishna, defines sensory marketing as “marketing that engages the               

consumers’ senses and affects their perception, judgment and behaviour” (Krishna 2012, p. 332). By this               

definition, it is no wonder that the field has gained widespread interest and generated empirical studies across                 

the disciplines of marketing, psychology and behavioural sciences. Furthermore, due to the interdisciplinary             

nature of these contributions, the results and insights are applicable beyond the marketing discipline. As a                

research field, sensory marketing builds an understanding of human sensations and perceptions, and their              

role and possible application in consumer behaviour in relation to evaluation, learning, cognition and              

emotion, among others (Krishna, 2012). 

 

In the field, there currently exists a broad consensus that humans process and utilise sensory information like                 

any other information (Krishna, 2012). In the light of this information, understanding how senses affect our                

thoughts and consequent behaviour should be of interest to anyone who aims to understand consumer               

experience, or simply their own. 

 

However, problems may arise when the senses are studied as entities, in isolation to one another. For                 

instance, have you ever smelled a mouthwatering meal or heard a touching song? Our senses are intertwined                 

in myriad ways, which are not yet entirely understood by science but have long been present in our everyday                   

language. The field has responded to this problem, and during the past couple of years, research on                 

multisensory experiences has produced a small pool of findings that demonstrate the complex interactions              
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between the senses and ways these interactions affect the consumer. However, further research on the field is                 

required and much called upon. 

 

The aim of this thesis is to build on the previous research in sensory marketing as the focus is on the                     

multisensory experience between the two senses of vision and olfaction. Vision has long been considered the                

dominant among the senses and has consequently been the subject to a more considerable amount of                

research, whereas the other senses of touch, taste, smell and hearing have received far less attention in the                  

literature (Krishna, 2012). When it comes to multisensory research, some common pairings have been made               

between the senses such as haptic and olfaction (Krishna, Elder & Caldara, 2010), auditory and olfaction                

(Mattila & Wirtz, 2001; Spangenberg, Grohmann & Sprott, 2005), as well as haptic and gustation (Krishna &                 

Morrin, 2007; van Rompay & Grooyhedde, 2019). To our knowledge, the interaction between vision and               

olfaction has not been researched before in multisensory research, where we look at the effects each of the                  

two sensory modalities has on one another. 

 

Within this interaction, we have chosen to test the moderating effect of congruence on the evaluation of                 

visual and olfactory stimuli. Krishna et al. (2010, p. 410) define congruence in sensory marketing as “[...] the                  

degree of fit among characteristics of a stimulus”. In literature, congruence between two stimuli has been                

shown to lead to more positive evaluations (Meyers-Levy & Tybout, 1989, Grohmann, & Sprott, 2005,               

Krishna, Elder & Caldara, 2010) and stronger associative bonds in memory (Morrin and Ratneshwar, 2003).               

Thus, we have formulated this research question:  

 

How does an olfactory stimulus (visual stimulus) affect the perception of a visual stimulus (olfactory               

stimulus), and how does the perceived congruence between the stimuli moderate the relationship? 

 

To answer this research question, we first review the relevant literature. We start by explaining and going                 

through the research on the field of sensory marketing before we dive deeper into the findings on                 

multisensory research. We will further take a closer look at the elements chosen for our research, namely                 

vision, olfaction and congruence.  

 

After the literature review, we present the research question and propose our two main hypotheses and our                 

four sub-hypotheses, derived from previous findings in the literature. In order to answer the research question                

and test our hypotheses, an experimental research approach and the chosen methodology are discussed and               

presented. In the Methodology part, we present our research design by addressing the scales of measurement,                

the pre-test and its results, which eventually formed our final experimental design. Before going through the                
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experimental procedure, the sampling technique is addressed. To conclude the Methodology chapter, we             

discuss the validity and reliability of our chosen method and of the overall research design. 

 

This chapter is followed by the compilation of the results from the experiment that are then analyzed. The                  

results are further discussed in the context of the two main hypotheses: the Multisensory Hypothesis and the                 

Congruence Hypothesis. After which the key findings are summarized and research question re-visited. The              

rest of the discussion is dedicated to presenting ethical consideration and discussing the contribution and               

limitations of our research.  

 

Finally, we conclude the paper with a representation of the key findings of our research with                

recommendations for future research on multisensory experiences. 

 

 

2.0 Literature Review 

 

The literature review is divided into two main parts of ‘Sensory Marketing – A multidisciplinary research                

field’ and ‘Multisensory Experiences’. In the first part, we review key literature from sensory marketing, and                

due to the interdisciplinary nature of the field, where relevant, we present literature from contributing               

research fields of consumer behaviour, psychology and marketing. In the second part of the literature review,                

we present key findings on multisensory experiences, before taking a closer look at the two senses in                 

particular: olfaction and vision. Finally, the literature around the effects and role of congruence in               

multisensory experiences are reviewed. 

 

2.1 Sensory Marketing – A multi-disciplinary research field  
 

The rise of sensory marketing has its roots in advancements made in several interrelated disciplines from                

marketing and consumer behaviour to psychology and sociology. These advancements have together built             

our current understanding of the complex processes through which humans acquire, process and make sense               

of information, and how this information consequently guides our behaviour. 

 

Consumer behaviour in itself is a relatively new, interdisciplinary research field. It can be defined as the                 

“study of the processes involved when individuals or groups select, purchase, use or dispose of products,                

services, ideas or experiences to satisfy needs and desires” (Solomon, 2010, p. 6). The interdisciplinary               
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nature of the field is reflected in the contributions received from economics to psychology and sociology,                

among others, and is commonly regarded as an applied social science (Solomon, 2010).  

 

A central question in consumer behaviour is how do humans choose? Even if the field of consumer                 

behaviour is relatively new, this has been the question of economic as well as psychological and sociological                 

studies since the late 1800s. The freedom of choice is something that has been considered an evident fact,                  

allowing humans to either refuse or choose and freely determine between choice alternatives (Hultén, 2015).               

However, extensive and growing body of literature has demonstrated that consumer decision-making can             

occur on an unconscious level, outside of awareness (e.g. Fitzsimons et al, 2002; Chartrand, 2005;               

Dijksterhuis & Aarts, 2010; Chartrand & Fitzsimons, 2011), which raises the question of to what extent we                 

are aware of our own choices and the factors that guide our decisions. 

 

Throughout the day, humans receive excessive amounts of sensory information, which helps them to make               

sense of the surrounding world and use their bodily experiences as a source of information to support their                  

decision-making and actions (Krishna & Schwarz, 2014). The sensory information is acquired through             

sensations and perceptions, which form a part of the sensory processing (Krishna, 2012). In sensory               

processing, the sensation refers to the moment the receptor cells receive the stimulus on a biochemical level,                 

whereas perception refers to the decoding process of sensory information (Krishna, 2012). Primary to a               

choice or purchase decision, consumers engage in information processing that is more or less conscious or                

deliberate (Chaiken, 1980; Petty, Cacioppo, & Schumann, 1983). It is now empirically proven and widely               

accepted that humans attend to, and use, sensory information as they use any other information, meaning that                 

the subjective perceptions formed from the sensory inputs greatly impact cognition and resulting behaviour              

(Krishna & Schwarz, 2014). 

 

Considering the vast amount of information encountered daily, it is not a surprise that much of this                 

information does not reach the level of consciousness. Human brain aims to save conscious cognitive               

resources and therefore carefully addresses which stimuli to attend to (Kahneman, 1973; Moors & De               

Houwer, 2006). However, as the first stage to information processing, the sensory processing requires              

minimal cognitive resources (Moors & De Houwer, 2006), meaning that people often remain unaware of the                

environmental cues, which in turn can trigger automated responses and behaviours. The complete process              

from an environmental trigger to behavioural outcome includes multiple phases that people may or may not                

be aware of. For instance, they might be aware of an environmental trigger, but unaware of its influence on                   

their behaviour. The whole process may, therefore, occur completely or partly outside of awareness, and is                

referred to as nonconscious consumer psychology (Chartrand, 2005).  
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The sensory experiences can indeed be considered a subtle way to consumer persuasion in contrast to verbal                 

means (Sengupta & Gorn, 2002). For instance, it was previously assumed that sense of touch can only have                  

an effect on persuasion if it translates relevant information about the product attributes (Peck & Wiggins,                

2006). However, the mere ability to touch products has been found to have a persuasive influence on                 

consumer behaviour (Peck & Wiggins, 2006) and purchase intentions (Peck & Childers, 2003). Peck and Shu                

(2009) also found that touching an object can result in an increase in perceived ownership of that object.                  

While, already centuries ago, Aristotle argued that the touch conveys the intrinsic nature of an object, in                 

which case the softness of a puppy’s fur would communicate the softness of its innate character and                 

personality (Krishna, 2012). From this perspective, sensory cues can also be used to communicate abstract               

qualities of a product.  

 

The effects of sensory experience can further be observed in domains seemingly unrelated to the original                

sensory input (Krishna & Schwarz, 2014). The information, once retrieved through the senses, has been               

previously considered to be independent of the context and to be stored as amodal representations in the                 

brain (Barsalou, 2008). It was assumed that these amodal representations were stored in the semantic               

memory as knowledge, which was separated from the brain’s modal systems (e.g. perception) and only               

supported the cognitive processes (Barsalou, 2008). This amodal model of the human mind is similar to the                 

computer metaphor of information processing, that puts an emphasis on encoding, storage and retrieval              

processes (Krishna & Schwarz, 2014). Since its emergence, an amodal model of human mind became               

prevalent in consumer research and psychology for decades, until the computer metaphor was challenged              

through various research findings demonstrating the mental activity to be grounded in sensory experience              

(Krishna & Schwarz, 2014). Central to the grounded cognition theory is the presumption that the information                

is stored in relation to the modality of its acquisition, and it is the bodily states, mental simulations and                   

situated action that underlie cognition (Barsalou, 2008).  

 

For instance, Holland, Hendriks and Aarts (2005) specifically explored if the semantic associations that are               

activated when smelling specific odours can unconsciously shape behaviour. In the grounded cognition             

theory this is referred to as situated action, that focuses on the connection between perception and action                 

(Barsalou, 2008). Over three experiments, Holland, Hendriks and Aarts (2005) showed that a lemon scent               

(semantically associated with cleaning products) lead participants to (1) speed up their responses to              

cleaning-related words in a decision task, (2) claim that they would do more cleaning related tasks when                 

asked about their daily plans, and (3) keep a table which they were eating cookies from significantly cleaner.                  

During the debriefing, it became clear that the participants were unaware of the scent and did not consciously                  
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think about cleaning (Holland, Hendriks & Aarts, 2005). This goes to support the statement that scents can                 

have a nonconscious effect on cognition and behaviour. 

 

Grounded cognition in the basis of mental simulation refers to mental imagery, which is more or less similar                  

to visual imagery, the difference being that it may engage more than just the visual sense (Krishna, 2012).                  

For example, it has been found in neuroimaging studies that merely looking at the picture of cookies can                  

activate the taste cortices (Rolls, 2005; Simmons, Martin, & Barsalou, 2005) and imagining to hear               

Beethoven play can activate the auditory cortex (Zatorre & Halpern, 2005). Hence, mental stimulation is               

proven to have a great impact on cognition.  

 

Krishna, Morrin and Sayin (2013) investigated how humans mentally imagine scents, if imagining a scent               

can have significant effects on consumer behaviour, and whether the effects differ from the effects of                

encountering actual scents. To research this, Krishna, Morrin and Sayin (2013) completed a series of               

experiments, where the results show that the respondents exposed for a cookie advertisement, and asked to                

imagine how those cookies smelled (vs those who were not), produced significantly more saliva (Krishna,               

Morrin & Sayin, 2013). However, if respondents are asked to imagine a scent without any visual aid (no                  

picture of the cookie), there were no significant results (Krishna, Morrin & Sayin, 2013). These findings                

demonstrate that humans are able to perform olfactory imagery and that a visual stimulus is needed for                 

olfactory imagery to have a significant effect. Further, Krishna et al. (2013) also found that olfactory imagery                 

can affect consumers desire to eat and the actual amount that is eaten, meaning that imagining scents can                  

affect physiological (saliva), evaluative (desire to eat) and actual consumption. 

 

From an evolutionary point, it has been a valuable skill to be able to attach meaning to the sensory inputs. In                     

the case of auditory inputs, it was important in order to understand the source of the sound and evaluate the                    

possible threats and opportunities in the environment. Nowadays, the threats and opportunities have changed,              

but humans still naturally attach meaning to the sounds they encounter (Krishna, 2012). The link between                

audition and consumer behaviour is apparent in a study by North, Hargreaves and McKendrick (1999), where                

they show that in-store music (French vs. German) altered the consumers’ choice of wine (French vs.                

German). More French (German) wine was bought when French (German) music was playing in a store,                

proving the influence auditory input can have on behaviour through the sensory processing. 

 

As amongst researchers, sensory marketing has also boomed amongst practitioners. It is widely agreed that a                

company’s strategy relating to its competitive advantage can no longer solely rely on the characteristics of its                 

products, but rather in the development of consumer relationships, processes and experiences that create              
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value for and with the customer. As humans experience the world through their senses, it is only natural                  

development in the marketing discipline to try to understand the role of senses and consumers’ sensory                

experiences in relation to the products, services and brands.  

 

Encouraged by the empirical findings of the enhancing effects of atmospheric stimuli in shopping              

environments , retailers, supermarkets and hotels, among others, have utilized sensory strategies in the hopes              

of stimulating the consumers’ senses for higher revenues (Doucé & Janssens, 2013; Sullivan, 2002). 

 

The effect of music and of scent (vs. no stimuli) have been found successful in enhancing the environment,                  

increasing the consumer satisfaction, pleasure and behavioural intentions (Roschk, Loureiro & Breitsohl,            

2017). The atmospheric sensory cues are often subtle and affect consumer on an unconscious level, meaning                

that the consumers may remain unaware of the atmospheric influence on their perception and behaviour               

(Morrin & Ratneshwar, 2000). The unconscious sensory triggers from the environment can further spark the               

consumers’ self-generation of product or brand attributes, which may have a stronger imprint on consumers’               

minds compared to the attributes that are verbally communicated to the consumer through the brand’s               

promotion (Krishna, 2012). Chebat and Michon (2003) have further found a significant correlation between              

product perceptions and sales, leading to an assumption that more favourable product perceptions result in               

increased sales. Therefore, enhancing product perception through sensory marketing could be considered an             

attractive strategy for marketers. 

 

The effects and outcomes of sensory marketing in commercial settings have been encouraging, yet as the                

effects of sensory cues are often subconscious, utilizing these sensory marketing strategies raises a question               

of ethics. As discussed earlier, consumers might be able to detect a scent or recognise a song in their                   

environment but are unaware of the direct or indirect influence these sensory inputs have on their behaviour                 

and decision-making. Therefore, attempting to influence consumer perception and choice through sensory            

marketing can be considered unethical. In fact, the debate in the field of consumer behaviour has been about                  

the extent to which the field should have a strategic focus that supports marketing functions. Many                

researchers argue that there should be an increase in non-strategic studies that contribute to the understanding                

of consumption as a phenomenon rather than producing a “marketing guide” for companies, which can easily                

become biased due to the goal-oriented approach (Solomon, 2010). In accordance with this reasoning, our               

paper focuses on experiences, with no direct link to marketing measures. However, the findings can be                

indirectly applicable to the field of marketing. 
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2.2 Multisensory Experiences 
 

As Krishna, Elder and Caldara (2010) state, appreciation for aesthetic experiences originate from the              

recognition of beauty or good taste within the experience. Even though how something looks (the visual                

stimulus) is often considered dominant, our perception of aesthetics most often derives from a mix of sensory                 

stimuli. For instance, imagine yourself on the top of a mountain. It is not just the visual view that creates the                     

experience, it is also the crisp breeze felt on the skin, the fresh scent and the sounds of nature.  

 

This view is in line with Gestalt psychology, where the perception is considered to be holistic by nature                  

(Koffka, 2013). Central to this view is the idea that the whole is always greater than the sum of its parts . In                      

other words, individual characteristics of a product, service or experience cannot be seen in isolation, but                

together, and in relation to one another, resulting in a holistic perception of the whole, or so-called ‘Gestalt                  

figure’. When evaluating an experience such as reaching the top of a mountain, we receive various sensory                 

inputs, including the feel of the wind, the view of the scenery, the smells and sounds of the environment.                   

According to Gestalt psychology, all these inputs are intertwined and together become to form our perception                

of the experience; “tastes, textures, smells, sights, and sounds are so richly and subtly interwoven in our                 

experiences and form such complex gestalts” (Levy, 1996, p. 165). 

 

There exists a need for comprehensive research in the field, as research in sensory marketing most often                 

focuses on the impact a sensory input can have on consumer behaviour (Peck & Childers, 2008). However,                 

much of the sensory research has focused on one sense at a time, excluding the effect of interaction between                   

multiple senses. Recently, more researchers have explored the effects of different compositions of             

multisensory perceptions and generated encouraging findings. In the following section, we will go through              

some of the literature and findings on the interaction between two or more senses. 

 

The Sense of Smell and The Sense of Hearing  

On the effects of scents and sound, Mattila and Wirtz (2001) found that both pleasant scents and pleasant                  

music can enhance the shopping experience. More specifically, the pleasurable scent was found to enhance               

approach behaviour, perceived store environment, pleasure and satisfaction. Pleasurable music had a positive             

effect on pleasure, approach behaviour, positive evaluation of the store environment and satisfaction (Mattila              

& Wirtz, 2001). However, Mattila and Wirtz (2001) also found that scent and music had a stronger effect                  

together. If there was a match between the music and the scent, the shopping experience was enhanced                 

further. These results show that sensory input act together in the environment, and the affect sensory input                 

has on consumer experiences should be studied in combination with one another, not in isolation.  
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Similarly, Spangenberg, Grohmann, and Sprott (2005) noticed the great amount of literature on the effects of                

scent and music on individuals’ perception and behaviour alone, but like Mattila and Wirtz (2001), saw the                 

lack of research on the interactive effect of the senses together. Spangenberg, Grohmann, and Sprott (2005)                

show that background music can moderate the effect of scents. Specifically, ambient Christmas scent leads to                

more favourable evaluations, but only when there was Christmas music playing. When the non-Christmas              

music was playing, evaluations were lower (Spangenberg, Grohmann, & Sprott, 2005). This is another              

example of how one sense can affect another one in a meaningful way, and further evidence that sensory                  

inputs should be considered together, not in isolation. 

 

The Sense of Vision and The Sense of Hearing  

Russell (2002) investigated the effect visual- and auditory product placements have on memory (brand              

recall), and attitudes towards the brand. He finds that the auditory cues are better than visual cues for recall.                   

Visual cues can also be effective but rely heavily on the match between the visual cue and the plot of the                     

story. If the visual cue fits nicely in the story, it has a better effect (Russell, 2002). Further, Russell (2002)                    

reported interesting results for attitude change. Auditory cues have a better effect on an attitude if they do not                   

fit too well in the storyline. On the contrary, visual cues have a better effect on attitude when they fit well in                      

the storyline (Russell, 2002). These findings show that the information we receive through our senses can                

have a very different effect on us. 

  

The Sense of Hearing and The Sense of Taste  

Yorkston and Menon (2004) tested how the sound of names (how we pronounce sounds), can affect our                 

perception. To do so, they had students test ice cream named two different things; Frosh and Frish, and rate                   

them on the preferable attributes smoothness, creaminess and richness (Yorkston & Menon, 2004). Frosh is               

pronounced using a [a ̈] sound, which is from the middle of the phonetic vowel scale, and Frish is                   

pronounced a [i] sound from the other side of the scale (Yorkston & Menon, 2004). Because of the semantic                   

association behind the sounds, they hypothesized that the respondents would evaluate individual attributes of              

the brand name with the [a ̈] sound (Frosh) heavier than the brand name with the [i] sound (Frish). The                    

results show the [a ̈] sound in Frosh lead to a perception of smoother, creamier, and richer ice cream than                    

the [i] sound in Frish (Yorkston & Menon, 2004). This is another example proving the importance of looking                  

at more than one sense at the time and shows that pronunciation can change how we perceive taste.  

 

The Sense of Touch and The Sense of Taste  
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Krishna and Morrin (2007) looked at how another sense can affect our perception of taste. As touch has been                   

shown to change behaviour and product evaluation, Krishna and Morrin (2007) wanted to see if touch can                 

also alter the perception of another sense. They, therefore, created an experiment where respondents tasted               

the water from different cups. One cup was “flimsy” and the other was “firm”. The experiment showed that                  

the respondents who drank from the flimsy cup rated the quality of the water as significantly worse than the                   

group drinking from a “firm” cup (Krishna & Morrin, 2007). Similarly to the ice cream study, these results                  

reveal that one a change in sensory input can change how we perceive another. Here, it was a change in the                     

sense of touch that leads to the sense of taste to be perceived differently.  

 

More recently, Spence and Carvhalho (2019) reviewed the evidence concerning what effects shape, texture,              

weight and other materials can have on the perceived taste of the coffee. They find that the shape and surface                    

feel of a cup can have a profound influence on the perceived taste of coffee (Spence & Carvalho, 2019).                   

Similarly, van Rompay and Grooyhedde (2019) conducted an experiment looking at how the texture of a                

sample cup can influence the perceived saltiness of the chips. They find that a rough, or uneven surface can                   

increase the perceived saltiness level of chips (van Rompay & Groothedde, 2019). However, the same               

surface could decrease the perceived saltiness level of non-salt chips.  

 

 

The Sense of Vision and The Sense of Taste  

Hoegg and Alba (2007) researched how visual cues affect our taste. They used the same brand and type of                   

orange juice, manipulated to have subtle differences in colour (hues of orange). This was done by adding                 

flavourless dark-yellow food dye to the orange juice, but not so it would get darker than other orange juices                   

on the market (Hoegg & Alba, 2007). The results demonstrated how participants that were presented with the                 

same type of orange juice with different colour, reported the taste to be significantly more different than                 

participants who were served two different tasting orange juices (Hoegg & Alba, 2007). Thus, they show that                 

the colour of orange juice can be more vital for the perception of taste, than the actual taste itself (Hoegg &                     

Alba, 2007). These results further highlight how multiple sensory inputs, and their interaction, can alter our                

perception. 

 

The Sense of Touch and The Sense of Smell  

Later, Krishna, Elder and Caldara (2010) researched how the sense of smell can affect how the sense of                  

touch is perceived, and how the perceived fit between the stimuli can affect product evaluation. In their                 

experiment, they use a piece of paper that either has a rough or a smooth paper, matched with either                   

masculine or feminine scent. The results showed that when there was a perceived fit between the paper and                  
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the scent, the touch of the paper was rated significantly more positive (Krishna, Elder & Caldara, 2010). That                  

means that the touch of the rough paper was rated more positively when it had a masculine scent, and the                    

touch of the smooth paper was rated more positively when it had a feminine scent.  

The study shows both how a scent can affect the perception of touch, but also the importance of congruence                   

between the stimuli. It wasn’t a very good scent that leads to a more positively perceived touch, it was a                    

scent that was congruent with the touch.  

 

 

2.2.1 Vision 

 

In many ways, vision is considered the most prominent of the human senses (Dowling & Dowling, 2016).                 

Humans are considered to rely more on the information received through the vision than any other sense, and                  

more than two-thirds of the sense cells we have in the human body are located in the eyes (Hultén, Broweus,                    

& Dijk, 2009). In comparison to the other senses, it is evaluated that approximately 40 % of all the sensory                    

input is visual and roughly 50 % of the cerebral cortex is involved in the processing of visual information,                   

whereas about 13 % of the cerebral cortex is involved in processing auditory information (Dowling &                

Dowling, 2016). Maybe due to this reason, much of the sensory research has focused on vision and                 

specifically its role in advertising, spearing less attention to the other senses of touch, taste, smell and hearing                  

(Krishna, 2012).  

 

If we look more intrinsically at how vision works, the place to start is with light. Vision occurs when a ray of                      

light is captured by the eye, or more specifically, by the photoreceptor cells of the retina in the back of our                     

eye (Dowling & Dowling, 2016). In other words, everything we see is light coming into our eyes. Light can                   

be understood as wavelengths, and in the spectre of wavelengths, humans can only see a very small part                  

(Hultén, Broweus, & Dijk, 2009). For example, humans are not able to see and perceive microwaves, X-rays,                 

ultraviolet or infrared wavelengths. Other animals, such as dolphins and bats, use high-frequency sound              

waves to perceive the world around them. In the human eye, light is filtered through the pupil of the eye,                    

which widens and shrinks to let more or less light in. Specifically, the cornea and the lens serve as a                    

transparent window that brings the rays of light to a focus on the photoreceptors (Dowling & Dowling,                 

2016). The retina of the eye consists not only of the photoreceptors, but also of a neural network and helps to                     

analyse the form, colour, and movement in our sight (Dowling & Dowling, 2016). After the retina has                 

completed the initial analysis of the picture, the visual message is transmitted as an electrical signal to the                  
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cortex, where the images are analysed and processed, and perception of sight occurs (Hultén, Broweus &                

Dijk, 2009).  

  

Due to the various sensory inputs received through the vision, we have to decide what information to attend                  

to. The phenomena of selectivity in perception are called attention (Orquin & Loose, 2013). What we choose                 

to give attention to actually changes our perception as well, by for example changing contrast sensitivity and                 

spatial resolution (Orquin & Loose, 2013). How our attention works are, therefore, a very important aspect of                 

how we perceive the world around us. It also means that fixating on a visual stimulus should lead to an                    

enhanced perceptual representation of that stimulus, compared to stimuli that we do not fixate on (Orquin &                 

Loose, 2013). Further, fixation on a stimulus is likely to lead to an enhanced perception of the whole object                   

category, its visual features, or the object location. Attention can, therefore, affect decision-making by              

limiting the decision to fixated stimuli, and by enhancing the influence of fixated information (Orquin &                

Loose, 2013).  

  

There are two main forms of attention: top-down attention and bottom-up attention, also referred to as                

goal-driven attention and stimulus-driven attention, respectively. Top-down attention refers to the attention            

that is under our control, where attention selection is volitional (Theeuwes, 2010). Top-down attention was               

first presented by Yarbus (1967), who showed that the eye movements differed depending on the goal given                 

to the participant. This shows how we can choose to focus on the visual input that will help us reach our goal.                      

Bottom-up attention refers to attention-selection that is determined by the properties of the environment              

(Theeuwes, 2010). Bottom-up attention is therefore not drawn to what we decide to focus on, but rather                 

captured by the sensory cues in the environment, e.g. car honking. While top-down attention is an active                 

process, bottom-up is a passive process (Theeuwes, 2010), of which consumers are often unaware of. 

 

Different external and internal factors can affect consumers’ visual attention and purchases. Gidlöf, Anikin,              

Lingonblad and Wallin (2017) found that visual attention is the most important predictor of consumer               

purchases (Gidlöf et al., 2017). That means the more the consumers look at a product or package, the more                   

likely (s)he is to purchase that product. Similarly, Behe, Bae, Huddleston and Sage (2015) found that the                 

strongest predictor of product choice was the total time spent viewing a product or its information. 

 

In terms of consumption, a visual stimulus is often needed to create awareness and develop a brand image.                  

Hultén et al. (2009) argue that a consumer comes in visual touch with a brand through product design,                  

packaging and style, through the brands choice of colour, light and theme, as well as their graphics, exterior                  

and interior. Especially colours can act as visual cues that can have both symbolic and cultural meaning                 
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(Hultén et al., 2009). In the academic field of branding, the meaning of colour has been researched in relation                   

to emotions, personality traits, as well as other important qualities (Grimes & Doole, 1998). For example,                

Jacobs, Keown, Worthley and Ghymn (1991) found that students associated black with expensive, purple              

with inexpensive and progressive, yellow with happy and grey with dependable. Bottomley and Doyle              

(2006) find that an appropriately chosen colour for a brand can bring inherent and immediate value to the                  

brand.  

 

 

2.2.2 Olfaction 

 

Since ancient times, humans have used scents as important elements in culture to indicate power, social                

status and wealth (Hultén, 2015). Like in Ancient Egypt, where perfumes and incenses were used as royal                 

gifts, or in the Roman Empire, where the wealthy used to bathe in scented waters (Hultén, 2015).                 

Communicating one’s identity and status through consumption is a central concept in the consumer culture               

theory, and nowadays scents are being used in marketing in various ways, such as a tactic to advertise                  

products, as a strategic tool to differentiate a product or a service, or to position or strengthen a brand and its                     

image (Hultén, Broweus, & Dijk, 2009). There exists an entire industry with its own experts (referred to as                  

noses) who create and develop scents for these purposes. 

 

The scent can have an effect on various areas of consumer behaviour. As early as 1932, Laird (1932) in his                    

classic door-to-door experiment on women’s stockings, showed that the floral-scented stockings were            

preferred six times more than unscented stockings, even though most women did not report the scent being a                  

part of the reason for their preference. Already back then, Laird (1932) showed that scents can positively                 

affect consumers’ evaluative responses. 

 

Baron (1981) argued that because we generally tend to like people better if they are paired with positive                  

stimuli if one is paired with a pleasurable scent it should have similar effects on attraction. Further, he                  

noticed that very noticeable human characteristics, like attractiveness, race and sex, affect our perception of               

those humans, and since scent must be considered to be a noticeable human characteristic, it should have a                  

similar effect (Baron, 1981). To investigate if pleasurable scents enhance attractiveness and influence             

perception, Baron (1981) had male subjects rate one out of two female subjects (wearing scent vs. no scent)                  

on attractiveness and on different traits. The results showed that when the female subjects dressed               

“informally” (sweatshirt and jeans), pleasant perfume significantly increased the liking and attraction for             

them (Baron, 1981). However, if they dressed “neatly” (blouse, skirt and hose), the pleasant perfume had the                 
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opposite effect. Baron (1981) found similar results for perception, with scent leading to significantly more               

positive perceptions when the subjects were dressed “informally”, and less favourable when dressing             

“neatly”. His study, though only valid from a male perspective, shows that scents can significantly affect                

social perception.  

 

Yet still today, the sense of smell might be the most underrated and overlooked of our senses. Throughout                  

evolution, the sense of smell has been important for survival. In fact, the sense of smell is one of the oldest                     

there is, and even single-celled organisms can have receptors for scent detection (Sell, 2014).  

 

The sense of smell operates through olfactory receptors in the human nose that recognize molecules in the                 

surrounding environment and provide information about the chemistry, and changes in the chemistry, in the               

environment (Sell, 2014). As we smell by breathing, the odorant molecules have to be volatile, meaning that                 

they easily evaporate at normal temperatures. If the odorant molecules are not volatile, humans would not be                 

able to smell them. Other animals, like fish, have their odour receptors in the skin and are therefore able to                    

smell non-volatile molecules in the water (Sell, 2014). When the odour molecules end up in the back of our                   

nose, over one thousand different olfactory receptors recognize the molecules and send the information to the                

olfactory bulb - the area for smell located in the brain (Hultén, Broweus, & Dijk, 2009). From the olfactory                   

bulb and the primary olfactory cortex, olfaction output travels to various brain regions, and together with                

other inputs, forms a perception of the scent.  

 

The olfactory bulb is located in the human limbic system, where information about the scents are processed                 

together with amygdala and hippocampus. The amygdala is known for its link to emotions, and can also play                  

a vital role in emotional memory (Cahill et al., 1995). Further, the hippocampus is even more involved in                  

memory than amygdala (Eichenbaum, 1996). The limbic system is characterized by fast synaptic transfers              

among its members (Herz & Engen, 1996), and because these regions lie so close together they have                 

particularly strong linkages. Therefore, olfaction is the only one of the senses that has a direct link to the                   

regions of the brain related to memory and emotion (Krishna, 2012). 

 

There is empirical evidence to support the strong links between scent and memory. Research suggests that                

the memory for the scent itself can be more persistent than for other senses. For example, Lawless and Cain                   

(1975) found that the rate of scent recognition decreased from 85 % (immediately after exposure) to 75 %                  

after one month. Engen and Ross (1973) conducted a similar study over a longer period of time and found                   

that the rate of which we can recognize a scent successfully decreased from 70 % (immediately after                 

exposure) to 65 % after one year. These findings demonstrate that scent recognition decreases only slightly                
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over a longer period of time, which supports the notion of humans’ ability to remember scents well. The                  

scent recognition is also greater compared to other senses, as Shepard (1967) found that the rate of which we                   

remember visual stimuli correctly decreased from 99 % (immediately after exposure) to mere 58 % after four                 

months.  

 

More interestingly, the scents increase our capacity to remember related concepts, like a childhood memory               

or product information. Morrin and Ratneshwar (2003) researched the relationship between ambient scent             

(scent in the environment) and brand memory over two experiments. They aimed to answer whether ambient                

scent has any beneficial effects on brand memory, and if so, what mechanisms are involved (Morrin &                 

Ratneshwar, 2003). In the first experiment, Morrin and Ratneshwar (2003) found that ambient scent              

increased the subjects’ attention to the brand stimuli by almost 30 %, and improved brand recall and brand                  

recognition, for both familiar and unfamiliar brands. The increased attention could be the reason for the                

improved memory. However, these results did not fully explain the mechanisms involved. Specifically, does              

the ambient scent need to be present both at brand exposure and at retrieval for improved recall and                  

recognition? The findings from the second experiment show that brand memory (recognition and recall) was               

only affected by the presence (vs. absence) of ambient scent during the encoding phase, and it did not matter                   

whether there was a scent present (vs. absent) during the retrieval phase (Morrin & Ratneshwar, 2003). 

 

Contrary to ambient scent, Krishna, Lwin and Morrin (2010) researched the relationship between product              

scent (scent emanating from the product) and memory. They found over two studies that consumers are more                 

likely to remember information about the product if the product is scented (vs. not scented). Similarly to                 

Morrin and Ratneshwar (2003), they found the positive effect scent has on memory even when the scent is                  

not present at the time of recall.  

 

In the first study, Krishna, Lwin and Morrin (2010) use scented pencils (no scent vs. scent commonly found                  

on pencils vs. scent uncommonly found in pencils) and check their recall after different time delays (no time,                  

short time and long time). The results show that the scented products lead to significantly better recall of                  

product information (Krishna, Lwin & Morrin, 2010). In the short term and medium term, the common                

pencil scent led to significantly better recall than uncommon scent (Krishna, Lwin & Morrin, 2010). In the                 

second study, Krishna, Lwin and Morrin (2010) used scented and unscented facial tissues to further               

investigate how the effect of product scent (vs ambient scent) on product information in memory. The results                 

show that the product scent was more effective than ambient scent for enhancing memory for product                

information, as well as increasing long term memory for non-scent-related attributes (Krishna, Lwin &              

Morrin, 2010).  
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The link between emotions and scents, however, has received slightly more mixed findings. Bone and Ellen                

(1999) examined the effect that ambient scent has in the retail environment by going through 206 olfactory                 

tests found in 22 different studies. The results show that scent does have an effect on various behaviours, but                   

only 16 % of 22 studies found a significant relationship between scent and mood or arousal. Similarly, Lin,                  

Cross and Childers (2018) have reviewed 24 olfactory-related marketing and consumer research papers, and              

in the 33 studies published in these papers, only about one third supports a direct linkage between olfaction                  

and emotion. However, they suggest several reasons for why the mixed findings could be found. First, they                 

argue that emotions are fluctuating, and can come in one moment and pass in the next. They further argue                   

that emotional reactions to scent might happen unconsciously, and therefore respondents might not report              

any emotional effects (Lin, Cross & Childers, 2018). Further, Porcherot, Delplanque, Raviot-Derrien, Le             

Calvé, Chrea, Gaudreau and Cayeux (2010), point out that researchers have previously applied models and               

measures from non-olfactory areas to emotion research. They propose that the emotions activated from              

smelling a scent might be different than the models and measures created for other fields. Therefore, for                 

instance, the Geneva Emotion and Odour Scale (GEOS) was specifically designed and later developed              

further, to measure the subjective affective experience elicited by everyday odours. In their own experiment,               

Lin, Cross and Childers (2018) also took advantage of neuroscientific methods to investigate the scent -                

emotion linkage, thus relying on brain activity instead of self-reported measures. The results showed a               

significant effect between the olfaction-emotion link and could also explain why the self-reported             

questionnaires failed to find it.  
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2.2.3 Congruence 

 

Krishna et al. (2010) define congruence in sensory marketing as “[...] the degree of fit among characteristics                 

of a stimulus ” (Krishna et al., 2010, p. 412). One could, for example, say that the concept of sustainability                   

and green colour are very closely associated and therefore have a very high degree of fit, meaning that they                   

are congruent with one another. However, the concept of sustainability and black colour might not be                

considered to have a very high degree of fit and would, therefore, be incongruent with each other. Pomerantz                  

(1981) suggests that when two stimuli are incongruent, they might compete for the consumers’ cognitive               

resources, which in turn may inhibit attitudinal judgments, and cause irrelevant information to be stored.               

However, if two stimuli are congruent, retrieval of stored information and judgement might be facilitated               

(Mitchell, Kahn & Knasko, 1995). Congruity with expectation has also shown to lead to a positive evaluation                 

of products, possibly because consumers like products that meet their expectations (Meyers-Levy & Tybout,              

1989). Further, Fiske (1982) showed that when a cue is congruent with consumers expectations, the cues’                

positive affect might be transferred to the overall evaluation.  

  

Morrin and Ratneshwar (2003) state that the nodes in the physical memory that share meaning also has                 

greater associative strength. This means that two cues that are semantically congruent, lead to stronger               

associative bonds in memory (Morrin & Ratneshwar, 2003). If we look at the example with the colour green                  

and a sustainable product; if we perceive the colour green to be environmentally friendly, and the product to                  

be sustainable, the combination of them would strengthen this association as well.  

 

It has also been argued that congruence can be an important factor for sensory input to affect consumer                  

behaviour. When Bone and Ellen (1999) reviewed retail relevant olfaction research, they found three              

important dimensions for the effectiveness of scents; its presence (or absence), its pleasantness and the               

congruity with the object studied. In the following parts, we will focus on sensory congruence, and                

specifically how congruence in different senses can affect consumer behaviour, and how the congruence              

between multiple sensory inputs can affect perception and evaluation.  

 

In several studies on multisensory experiences, congruence has proven to be an important moderating              

element. As mentioned earlier, Mattila and Wirtz (2001) studied the effects of music and scent on the                 

shopping experience. They found that congruence between the kind of music played and the ambient scent                

used in the store led to a more enhanced shopping experience, compared to a use of music and scent that are                     

incongruent with one another. In a similar study, Spangenberg, Grohmann, and Sprott (2005), found that an                

ambient “Christmas scent” lead to more favourable evaluations when there was Christmas music playing.              
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When non-Christmas music was playing, the evaluations were lower (Spangenberg, Grohmann, & Sprott,             

2005). Likewise, in the research on multisensory effects between haptics and olfaction, Krishna, Elder and               

Caldara (2010) found that the haptic perception of a paper was more positive (good feel and good texture)                  

when the paper was sprayed with a congruent scent, compared to an incongruent scent. In another study by                  

Seo, Roidl, Müller and Negoias (2010), participants were exposed to odours before and during the               

presentation of both congruent and incongruent photos. By using eye-tracking, Seo et al. (2010) found that                

participants looked more frequently and longer at a picture if there was a congruent scent present, compared                 

to when there was no scent present. Their findings show that odours can increase attention towards congruent                 

visual stimuli. 

 

Further, congruence between sensory input has proven to affect consumer behaviour. We mentioned             

previously how Krishna, Lwin and Morrin (2010) used product scents in pencils to investigate the               

relationship between product scent and memory. The results showed that “the common” pencil scent lead to                

better recall of product information (Krishna, Lwin & Morrin, 2010). Further, Mitchell, Kahn and Knasko               

(1995) found that pleasant ambient scent can affect consumer behaviour if the scent is congruent with the                 

target product class. Over two experiments, they found that pleasant ambient congruent scent (vs              

incongruent) leads consumers to spend more time processing data, are more holistic in their processing, are                

more likely to go beyond the information given and are more likely to exhibit variety-seeking behaviour                

(Mitchell, Kahn & Knasko, 1995). Moreover, Spangenberg et al. (2005), found that ambient scent that was                

congruent with gender-based products (compared to incongruent), increased consumers’ evaluation of both            

the store and its products, and had a positive impact on the likelihood for them to exhibit approach                  

behaviour. This line of research findings demonstrates the moderating role of congruence and highlights its               

apparent importance in multisensory research.  
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3.0 Research Question and Hypotheses 

 

3.1 Research Question 
 

Through our problem area and review of current literature, we have found and formulated the following                

research question:  

 

How does an olfactory stimulus (visual stimulus) affect the perception of a visual stimulus (olfactory               

stimulus), and how does the perceived congruence between the stimuli moderate the relationship?  

 

The relevance of this research question lies in the rise of sensory marketing and its sub-field of multisensory                  

research. As humans use sensory information like any other information, researching the effects of sensations               

on our perception and resulting behaviour has become more prominent. Since sensory inputs have been               

shown to greatly impact cognition and resulting behaviour (Krishna & Schwarz, 2014), there has been a                

natural development across various disciplines to understand the role that senses play in our lives.  

 

The knowledge in the field of sensory research has been advanced in recent years and there currently exists                  

an understanding that the senses, and therefore sensory cues, work not in isolation but in interaction with one                  

another. As our perception is formed and shaped by the combined sensory information from our senses,                

researching the effects of a single sensory input forms a completely different, often incomplete results of the                 

studied experience compared to a more holistic approach that looks at the combination of senses (Velasco &                 

Spence, 2018).  

 

The interest and research on sensory and multisensory experiences have increased in recent years, mainly               

within the academic fields of marketing, psychology and consumer behaviour, contributing to the sensory              

marketing research. Yet, surprisingly, little research has been done on the interaction between the senses,               

how they affect each other, and how the combination of them affects consumers. The academic field                

researching the multisensory relationships is still young, and there are several combinations of senses that               

have received little to no attention. Our study aims to contribute to this growing body of literature by looking                   

at a combination of two senses that have been overlooked in the literature so far: the sense of smell and the                     

sense of vision.  

 

Vision alone has been widely researched across the disciplines as it has long been viewed as the most                  
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dominant of the senses (Dowling & Dowling, 2016). Especially in the field of marketing, the visual features                 

of products, packaging, design and advertising are often at the forefront of the development and research.                

The greater importance given to vision on sensory research is arguably unjustified as a recent line of                 

multisensory research clearly demonstrates that our experiences are formed in a cross-modal interaction of              

multiple sensory inputs. Trying to predict an individual’s perception of an experience cannot be done solely                

based on researching a single sensory input. Studying senses in isolation might provide knowledge on that                

sensory modality but studying senses in different combinations will give us a more complete view on how                 

we perceive experiences. Even in multisensory research, the interaction between vision and other senses has               

often been in central focus. In comparison, both sensory and multisensory research on olfaction calls for                

much more extensive research. Quite surprisingly olfaction is one of the least researched of the senses even                 

though the existing research has shown some impressive effects of a scent’s ability to enhance perception                

(Baron, 1981), attention (Morrin & Ratneshwar, 2013), recognition (Morrin & Ratneshwar, 2003) and recall              

(Krishna, Lwin and Morrin (2010). Understanding how olfaction interacts with the other senses can provide               

highly valuable information for researchers, and practitioners alike. 

 

Researching the interaction between these two senses provides an interesting pairing of one sense that is                

researched to a lesser extent and another highly researched one. Yet most importantly, selecting the senses of                 

vision and olfaction gives us an opportunity to contribute to the existing research on the interaction between                 

these exact senses and therefore aid to bridge the gap in the research of multisensory experiences.  

 

An important factor that has appeared in the research of multisensory experiences is the perceived fit                

between the stimuli, also referred to as congruence. As congruence between the sensory stimuli has proven to                 

moderate many of the multisensory interactions (Pomerantz, 1981; Mitchell, Kahn & Knasko, 1995; Mattila              

& Wirtz, 2001; Grohmann & Sprott, 2005; Krishna, Elder & Caldara, 2010, Seo et al., 2010), it is only                   

appropriate to be chosen as the tested moderator in our experiment.  
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3.2 Operational Definitions 
 

Our research question consists of several variables. The variable causing an effect is commonly referred to as                 

the independent variable. Martin and Bridgmon (2012) explain that the independent variable is the variable               

that is designed and manipulated to cause an effect on another variable. The affected variable, the one with a                   

presumed resulting outcome, is called a dependent variable (Martin and Bridgmon 2012). In our experiment,               

both the olfactory stimulus and the visual stimulus are independent variables, and we presume that the                

presence of one will affect the perception of the other. That means that our dependent variables are the                  

perception (evaluation) of the olfactory and visual stimuli. In this paper, we use both perception and                

evaluation interchangeably to describe the outcomes of our experiment. 

 

Further, these variables need to be defined and assigned meaning by specifying operations necessary to               

measure the variable, known as the operational definition (Martin and Bridgmon 2012). The operational              

definition for our olfactory stimulus will be the presence (or absence) of a scent. The visual stimulus is                  

defined as a picture. How we decided on the type of olfactory and visual stimuli for the experiment is further                    

explained in section 4.2.1 Research Materials . 
 

Our dependent variables are the perception of the olfactory and visual stimuli. Krishna (2012) argued that                

perception in sensory processing refers to the decoding process of sensory information. This decoding              

process can be for various types of information. It can be the intensity of a scent, the colours in a picture or                      

the emotional response to either. The decoding process can also happen on a conscious or unconscious level.                 

However, it is not possible for us to research and measure all dimensions of sensory perception, conscious                 

and unconscious. We have therefore decided to focus only one conscious dimension of sensory information,               

ranging from negative to positive. This is an evaluative response to the sensory information from the visual                 

and olfactory stimuli. The exact scales used to measure our dependent variables will be further explained in                 

section 4.2.4 Scales of Measurement.  

 

Lastly, the congruence between the stimuli refers to the perceived fit, or match between the stimuli. How we                  

have measured the congruence between the stimuli is also further explained in section 4.2.4 Scales of                

Measurement.  
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3.3 The Multisensory Hypothesis 
 

In the attempts to answer the research question, we have formulated hypotheses that are based on the central                  

findings presented in the literature review. One of the recurring findings in the field of multisensory research                 

is the ability of one sensory input to change how we perceive another sensory input. Especially, a pleasurable                  

sensory input often has seen to have a positive effect on consumer experience. Like Baron (1982) argued, we                  

generally like people and things better when they are paired with a positive stimulus. We have seen evidence                  

of this, for example with Lairds (1932, cited in Krishna, Elder and Caldara 2010) floral-scented stockings,                

which were preferred six times more than unscented stockings, even though most women did not report the                 

scent being a part of the reason for their preference. Mattila and Wirtz (2001) showed that both pleasurable                  

scent and pleasurable music can enhance the shopping experience and the effect is increased when both                

sensory cues were present. Spence and Carvhalho (2019) show that the shape, texture and weight of a cup                  

can have enhancing effects on the perceived taste of the coffee.  

In all of these instances, the evaluation and perception of one sensory stimulus have been more positive when                  

presented with another sensory stimulus. Likewise in Gestalt Psychology, the whole is considered to be               

greater than the sum of its parts (Koffka, 2013). Therefore, combining two sensory inputs could be argued to                  

intensify the effect of each sensory input beyond their individual abilities. Moreover, when considered              

pleasant, the sensory inputs would be evaluated more positive together than separately. 

 

Derived from the literature and findings presented above we hypothesize that:  

 
H1: Both the visual stimulus (picture) and the olfactory stimulus (scent) will be perceived more positively                

when presented together (multisensory experience), compared to when they are presented individually.  

 

For clarity, this hypothesis has been broken down and presented as two, more specific hypotheses: 

 

H1a: The visual stimulus will be evaluated more positively when paired with an olfactory stimulus, than                

without an olfactory stimulus.  

& 

H1b: The olfactory stimulus will be evaluated more positively when paired with a visual stimulus, than                

without a visual stimulus.  
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3.4 The Congruence Hypothesis 

 
Even though multisensory experiences seem to enhance evaluations and consumer experiences, there have             

been some variations in the findings on the field. Some of these variations have been explained by the level                   

of congruence between the stimuli. Pomerantz (1981) suggests that when two stimuli are perceived              

incongruent, they might compete for the cognitive resources, which in turn may inhibit attitudinal judgments,               

and cause irrelevant information to be stored. However, if the stimuli are perceived congruent, retrieval of                

stored information and judgement might be better facilitated (Mitchell et al, 1995). Gottfried & Dolan (2003)                

also found that olfactory detection is both faster and more accurate when a scent is presented with a                  

congruent visual stimulus. This also seems to hold true for sensory experiences. If we look at the experiment                  

Mattila and Wirtz (2001) conducted with music and scent, we can see that when both scent and music were                   

presented together, the shopping experience was enhanced, and even more so when the scent and the music                 

were perceived congruent. Congruence between sensory inputs seems to have a moderating effect on sensory               

experiences. Krishna, Elder and Caldara (2010) demonstrated this by showing how perceived congruence             

between the scent and feel of paper positively influenced participants’ evaluations of the paper. A rough                

paper was rated more positively when combined with a masculine scent, and a smooth paper was rated more                  

positively when combined with a feminine scent (Krishna, Elder & Caldara, 2010).  

 

These findings have led us to predict that the congruence between an olfactory stimulus and a visual stimulus                  

will moderate the relationship and we hypothesize that:  
 

H2: The perceived congruence between the sensory stimuli moderates the relationship in a way that the 

perceived congruence (incongruence) between the sensory stimuli will lead the sensory stimuli to be 

perceived/evaluated more positively (negatively).  

 

For clarity, this hypothesis has been broken down and presented as two, more specific hypotheses: 

 

H2a: The visual stimulus will be evaluated more positively when paired with a congruent olfactory stimulus, 

than an incongruent olfactory stimulus. 

& 

H2b: The olfactory stimulus will be evaluated more positively when paired with a congruent visual stimulus, 

than an incongruent visual stimulus.   
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4.0 Methodology 
 

4.1 Research Philosophy and Approach 
 

The research philosophy and the research approach form the backbone of the methodological choices of how 

and why the data is selected and analyzed. Presented by Saunders, Lewis and Thornhill (2009), there are 

several key elements underlying the choice of data collection techniques and analytical procedures.  

 

Philosophical Background and Research Approach 

The first element is the philosophical background of the Thesis. In our research, a pragmatic philosophy has                 

been adopted. Pragmatism argues that the problem formulation and research question forms the centre of               

your research, and is the most important determinant of research methods and analytical approach (Saunders,               

Lewis & Thornhill 2009). Our problem area and research question have been in the centre of the study, and                   

the choice of method has been based on the ability to answer our research question. Further, as we want to                    

see how two different senses interact and affect each other, and we have formulated testable hypotheses, our                 

research approach is deductive in nature (Saunders, Lewis & Thornhill 2009). In a deductive approach, an                

important characteristic is that the research should seek a causal relationship (Saunders, Lewis & Thornhill               

2009). We set to find out how the two senses affect one another. More specifically, we aim at testing how an                     

olfactory stimulus can cause an effect on how we perceive and evaluate a visual stimulus, and vice versa,                  

therefore seeking a causal relationship between the variables. To show this relationship and test our               

hypotheses, we have chosen between the two primary categories of data: quantitative and qualitative. Their               

differences lie in the characteristics of the data, as qualitative data is data that approximates and                

characterizes, whereas quantitative data is numerical in nature, and can be quantified and verified (Walliman,               

2017). One is not better than the other, but with our research question in mind, we chose to collect and use                     

quantitative data.  

 

Research Strategy and Time Horizon 

The research strategy we utilize to collect our data and answer our research question is experimental. There                 

are certain characteristics that should be met when exploring a causal relationship. First presented by the                

19th-century philosopher John Stuart Mill, a causal relationship can exist if (1) the cause comes before the                 

effect, (2) the cause is related to the effect, and (3) there is no other explanation for the effect (cited in                     

Shadish, Cook & Campbell, 2002). Experimental design is considered to be the best approach to determine a                 

causal relationship, because it (1) permits for manipulation of the causing variable, (2) shows if variation in                 
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the causing variable is related to the variance in the affected variable, and (3) isolates the effect of the                   

causing variable by utilizing control groups (Shadish, Cook & Campbell, 2002). The way this works is by                 

randomly assigning participants to two or more groups. The groups should be identical in all aspects relevant                 

to the research and experiment, except the exposure of a manipulation. The group that is exposed to the                  

manipulation is called the experimental group, whereas the group that is not, is called the control group                 

(Saunders, Lewis & Thornhill, 2009). This allows for the measurement of a dependent variable in all groups,                 

where the only difference is the manipulation. In our research, the manipulation is the exposure of the                 

olfactory and visual stimuli, both when the stimuli are congruent and when they are not. As the data will be                    

collected at one point in time, instead of over a longer period of time, the time horizon of our research is                     

cross-sectional (Saunders, Lewis & Thornhill, 2009). The reason for this is that we are looking at a                 

phenomenon that are not likely to change over time. 

 

 

4.2 Research Design 
 

In this section, we will go through the choices and decisions leading to what we consider to be the best                    

experimental design to answer our research question. We will first go through the criteria we had when                 

initially choosing alternatives for olfactory stimulus and visual stimulus, before presenting the pre-test we              

conducted on said stimuli. Based on the pre-test results we chose what stimuli to use in our experiment, and                   

designed the experiment. We then go through the items and questions we will use to measure our variables.                  

We then go through sampling techniques and the experimental procedure. At last, we will discuss the validity                 

and reliability of our research design.  

 

 

4.2.1 Research Materials 

 

To test the interaction we needed both olfactory and visual stimuli for the experiment. When choosing the                 

stimuli, we had certain criteria for the selection. For the olfactory stimuli we seek to find scents that are 1) as                     

gender-neutral as possible, 2) natural, non-complex solutions, 3) natural scent or mimics one, and 4)               

available during the time frame of the study. The chosen scents belong to the CLEAN Reserve collection                 

from the brand Clean Beauty Collective. The brand uses only the finest ingredients and bare essentials when                 

creating their scents. The scents are unisex and some of them have been named after, and created to mimic,                   

natural smells such as cotton, skin and rain. The collection is widely distributed in Europe and worldwide. 

 

.28 



When selecting the visual stimuli, we decided on pictures for the study. We rejected the idea of using an item                    

as it would be harder to isolate the visual sensory input from other sensory inputs, such as the item’s feel                    

(touch). When choosing the pictures we considered the possible gender bias and aimed at selecting as                

gender-neutral pictures as possible to avoid possible gender associations, e.g. women’s bag or men’s shirt,               

that could alter the viewers’ perception. Second, the pictures should not explicitly display any brand names,                

and the products in the pictures should not recognisably belong to well-known brands, as consumers are                

known to infer attributes about a product or company from its logo (Fajardo, Zhang, & Tsiros, 2016; Jiang,                  

Gorn, Galli, & Chattopadhyay, 2016). This way we could avoid possible associations that might be tied to                 

specific brands. Third, the colours in each picture should be neutral, which minimises the influence of colour                 

on the viewers’ perception, as different colours have been shown to cause both behavioural and physiological                

effects on the perceiver (Adaval, Saluja & Jiang, 2019). Colours have shown to act as visual cues that can                   

hold semantic, cultural and symbolic meanings (Hultén et al, 2009), alter perceived value (Bottomley &               

Doyle, 2006) and even overrule other sensory inputs (Hoegg & Alba, 2007).  

 

Another important factor was to choose the picture(s) and scent(s) for the experiment that were perceived as                 

equally neutral or positive, but not negative. In order to find the right scent(s) and picture(s) for the main                   

experiment, we conducted a pre-test with three pictures and three scents. 

 

 

4.2.2 Pre-test 

 

A pre-test was conducted in order to select the scents and the pictures to be used in the main experiment. It                     

further provided an opportunity to test and improve the experimental procedure. 

 

Materials 

As we were looking to find an incongruent and congruent match between the scents and the pictures, we first                   

chose, based on our own experience, three pictures and three scents for the pre-test. The chosen scents                 

belong to the CLEAN Reserve collection that we chose to use in our research. From the CLEAN Reserve                  

collection we chose the following three scents: 

 

Scent 1. Warm Cotton (see: Appendix A) 

Scent 2. Sueded Oud (see: Appendix A) 

Scent 3. Sel Santal (see: Appendix A) 
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To accompany these three scents, we selected three pictures that were expected to either have an incongruent                 

or congruent match with the selected scents. The following pictures were: 

 

Picture 1. Cotton Shirt (see: Appendix B)  

Picture 2. Suede Bag (see: Appendix B) 

Picture 3. Paper Books (see: Appendix B) 

 

The expected congruence between the pairings arises from the scent notes that match the material presented                

in the picture. For example, in the case of Warm Cotton Scent, the picture that was expected to be congruent                    

with the scent is the picture of a Cotton Shirt. On the other hand, Sueded Oud has leathery notes which can                     

be expected to match with the picture of a Suede Bag, while Sel Santal with its woody notes of Sandalwood                    

is expected to match with the picture of Paper  Books.  

 

The expected congruent pairings, therefore, are as following: 

 

Scent 1. Warm Cotton &  Picture 1. Cotton Shirt 

Scent 2. Sueded Oud  &  Picture 2. Suede Bag  

Scent 3. Sel Santal  &  Picture 3. Paper Books 

 

These three groups were expected to be rather distinct from one another and the scents were not expected to                   

be considered congruent with multiple pictures apart from the congruent pairing given in the list above. 

 

Procedure 

The pictures were printed and presented on A4 paper while the scents were placed in concealed glass jars. A                   

paper strip suitable for withholding scents was sprayed three times and placed in a jar that was then closed                   

with a lid.  

 

Upon taking part on the pre-test the participants were sat down and told that they were about to participate in                    

an experiment for Master’s Thesis that had to do with sensory marketing and would involve smelling of                 

scents and include a small reward in form of chocolate. After agreeing on taking part in the experiment, the                   

participants were informed about the procedure and instructions, which could also be found written on the                

questionnaire. Each participant would smell all of the three scents (see: Appendix A) and fill in the                 

corresponding questionnaires (see: Appendix C). 
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Proceeding to the experiment, the participants received the first part of the questionnaire and were instructed                

to smell the coffee from the jar in order to cleanse their palate, after which they could proceed to open the jar                      

that held scent number one. The participants were instructed to smell the scent from approximately 3 cm                 

distance, close the lid and proceed to the questions. Once they had filled in the first part of the questionnaire                    

regarding the evaluation of the scent, they were handed a second part of the questionnaire. During the second                  

part, the participants were shown the three pictures one by one and after each asked to evaluate them. After                   

answering the question related to picture A, they were shown picture B and finally picture C. After                 

completing both parts of the questionnaire for scent number one, the participants were instructed to once                

again smell the coffee from the jar and repeat the procedure for scent number two and finally for scent                   

number three, following the same procedure. The order of displaying the scents and pictures was               

randomized. 

 

Results 

The liking of the scents was measured on a 6 item measure, scaled from 1 to 9, where 1 represents the least                      

amount of liking and 9 represent the highest amount of liking. The means for all three scents can be seen in                     

table 4.1 Scent Liking.  

 

 
Warm Cotton 
Scent 

Sueded Oud 
Scent 

Sel Santal 
Scent 

Scent liking 5.75 7.30 6.65 

Table 4.1 Scent Liking 

 

We can see that all of the Warm Cotton Scent was perceived to be slightly positive, the Sel Santal Scent was                     

perceived to be positive, and the Scent of Sueded Oud is positive.  

 

The liking of the pictures was measured on a two item measure, scaled from 1 to 9, where 1 represents the                     

least amount of liking and 9 represent the highest amount of liking. The means for all three pictures can be                    

seen in table 4.2 Picture Liking. 

 

 
Cotton Shirt 
Picture 

Paper Books 
Picture 

Suede Bag 
Picture 

Picture liking 6.45 6.77 6.47 

Table 4.2 Picture Liking  
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We can see that all three pictures were perceived to be equally positive, with the least liked being Cotton                   

Shirt Picture (6,45), and the most liked being Paper Books Picture (6,77). The difference between the least                 

and most liked was very small (6,77 - 6,45 = 0,32).  

 

The perceived congruence between the picture and the scents were measured on a two-item measure, scaled                

from 1 to 9, where 1 represents the least amount of congruence and 9 represent the highest amount of                   

congruence. The means for all nine combinations can be seen in table 4.3 Perceived Congruence. 

 

 
Warm Cotton 
Scent 

Sueded Oud 
Scent 

Sel Santal 
Scent 

Cotton Shirt Picture 7.35 6.45 5.65 

Paper Books Picture 2.55 2.2 3.05 

Suede Bag Picture 3.55 4.1 5.55 

Table 4.3 Perceived Congruence 

 

We can see that the two of the expected congruent pairings was not perceived to be congruent: 

Scent 1. Warm Cotton &  Picture 1. Cotton Shirt = 7,35 

Scent 2. Sueded Oud  &  Picture 2. Suede Bag = 4,1 

Scent 3. Sel Santal  &  Picture 3. Paper Books = 3,05 

 

As we originally expected, the Warm Cotton scent was congruent with the picture of a Cotton Shirt (7,55)                  

and incongruent with the other pictures (2,55 and 3,55). However, the Sueded Oud scent was unexpectedly                

perceived to be congruent with the picture of a Cotton Shirt (6,45), and only neutrally congruent with the                  

picture of a Suede Bag (4,1). Further, the Sel Santal scent was perceived to be quite neutrally (in)congruent                  

with all of the pictures (5,65 with the picture of a Cotton shirt, 3,05 with the picture of Paper Books, and 5,55                      

with the picture of a leather). 

 

 

4.2.3 Experimental Design 
 

The first important factor when designing our experiment was to select pictures and scent that was (1)                 

perceived to be quite neutral, (2) would be able to create a congruent relationship with another stimuli, and                  

(3) would be able to create an incongruent relationship with another stimuli.  
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From table 4.1 we could see that the scent of Sueded Oud was perceived to be quite positive, with a score of                      

7,30. The other scents were perceived more neutral (5,75 and 6,65), and would, therefore, be better suited.                 

From table 4.2 we can see that all the Pictures were perceived to be quite neutral (6.45, 6.77 and 6.47).  

 

However, the surprising results in perceived congruence made it challenging to design an experiment with               

comparable combinations of pictures and scents that are both congruent and incongruent. The best              

combination was to use the scent of Warm Cotton, the Cotton Shirt picture and the Paper Books Picture.                  

Both the scent and the pictures were perceived to be quite neutral, and the combination of them created the                   

biggest difference in perceived congruence (Warm Cotton scent and Cotton Shirt 7,35 - Warm Cotton Scent                

and Paper Books 2,55 = 4,8).  

 

It is worth mentioning that an experimental design most commonly used for this type of study is the classic                   

2x2 experiment (Cash, Stanković & Štorga, 2016). In case we would have conducted a 2x2 experiment, it                 

would have consisted of Scent A and Picture A, and Scent B and Picture B. In this scenario, the matching                    

letters would have been congruent with each other, and different letters would have been incongruent with                

each other. However, the results from our pre-test show that we have found no such combination of scents                  

and pictures, as the differences in perceived congruence are too small. Further, a 2x2 experimental design                

would not allow us to compare the baseline perception of a scent or a picture in isolation with the perception                    

of the scent and the picture in both congruent and incongruent combinations. Therefore we have chosen to                 

set up an experiment using one scent and two pictures. The scent of Warm Cotton and the picture of a Cotton                     

Shirt and the picture of Paper Books is the combination that creates the biggest differences in perceived                 

congruence (7,35 - 2,55 = 4,8), and therefore the biggest chance for the manipulation to work. As we aim to                    

see the effects of these different manipulations, it made most sense to design an experiment with four                 

sub-groups: two experimental groups and two control groups. One of the experimental groups evaluates the               

congruent scent-picture combination and the other experimental group evaluates the incongruent           

scent-picture combination. Whereas, one control group evaluates the olfactory stimulus and the other control              

group evaluates the visual stimulus .  
 

(1) The Congruent group will be exposed to the Warm Cotton scent with the picture of a Cotton Shirt.  

(2) The Incongruent Group will be exposed to the Warm Cotton scent with the picture of Paper Books.  

(3) The Scent Control Group will be exposed only to the Warm Cotton scent and no pictures.  

(4) The Picture Control Group will be exposed only to the pictures in a randomized order and no scent.  
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This experimental design allows us to analyze the difference in how a scent and a picture are perceived in                   

isolation, in a congruent combination and in an incongruent combination. Visually, our hypotheses suggest              

that our results should look something like Figure 4.1 and Figure 4.2  

 

 

Figure 4.1 Visual Perception Prediction      Figure 4.2 Olfactory Perception Prediction 

 

Based on the results of our pre-test, this is the design best suited to answer our research question and                   

hypotheses. However, the design has some limitations. As the Congruent Group and Incongruent Group will               

be exposed to two different pictures, we will not be able to directly compare the two groups. To test                   

hypothesis H2a, we, therefore, have to compare the difference between the Picture Control Group and the                

Incongruent Group, to the difference between the control group and Picture Congruent Group. This means               

that we have to compare the differences. 

 

Further, as we are doing a physical experiment, and will have to get the participants from the university                  

grounds, we will not be able to completely randomize our respondents to the different groups. Experiments                

without a true random allocation are referred to as quasi-experiments (Cash, Stanković & Štorga, 2016). Our                

participants will also be allocated to different conditions (Scent Control, Picture Control, Incongruent or              

Congruent), and they will not be in more than one condition. This means that our experimental design is                  

between-subjects. The allocation of participants in a between-subject design helps to randomly distribute             

their personal differences between groups, somewhat controlling for them (Cash, Stanković & Štorga, 2016).  
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4.2.4 Scales of measurement 

 

Scales of measurement refers to how variables are measured (Pallant, 2010). It is important that the questions                 

used in our survey are reliable, and that we cover the operational definition defined in section 3.2                 

Operational Definitions . The variables we measure are the dependent variables (perception of scent and              

evaluation of the visual stimulus), and the congruence between the stimulus. To find a measure for                

congruence, we look to Krishna, Elder and Cadara (2010), who conducted a multisensory experiment looking               

at the effects of congruence on the perception of haptics and taste. In their research they measure congruence                  

on a two-question item; appropriateness (1 = very inappropriate, 9 = very appropriate), and fit (1 = very poor                   

fit, 9 = very good fit). Similarly, Morrin and Ratneshwar (2003), and Bosmans (2006) measured the                

congruence between a scent and another stimulus on a one-item scale measuring appropriateness (1=“not at               

all appropriate”, 9 = “highly appropriate”). We adopted these measurements, and measured the congruence              

between the olfactory and visual stimuli on a two-question item; appropriateness (1 = very inappropriate, 9 =                 

very appropriate), and fit (1 = very poor fit, 9 = very good fit).  

 

To measure the perception of scent, Chebat and Michon (2003) argue that odours are primarily perceived in                 

terms of pleasantness and unpleasantness. This is coherent with how many other researchers have measured               

the perception of scent (for a review, see Bone & Ellen, 1999). We have therefore chosen to adopt this                   

approach, and will measure the perception of scent on the perceived pleasantness (1 = Pleasurable, 9 =                 

Unpleasurable). Further, Fisher (1974, cited in Bosmans, 2006) developed an environmental quality scale,             

used by Bosmans (2006) to measure the hedonic properties of scents. The measure consists of 5 items;                 

positive/ negative, pleasurable/unpleasurable, comfortable/uncomfortable, good/bad, and      

attractive/unattractive (α = .93), and were all measured on a scale from one to nine. This scale “overlaps”                  

with the single-item measure of pleasantness. We chose to include both measures, as well as a third, similar                  

measure used by Morrin and Ratneshwar (2003), that includes ratings of liking and pleasantness on               

nine-point scales (1 = I do like it very much, 9 = I don’t like it at all, and 1 = Pleasurable, 2 =Unpreasulable)                        

(α = .98).  

 

To measure the perception of the visual stimuli, we have adopted a general evaluation measure from                

Bosmans (2006), consisting of four items; negative/positive, undesirable/desirable, I dislike it/I like it, and              

bad/ good (α = .90), all measured on a scale from one to nine.  
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In our analysis, results and discussion, we will refer to the measure for perceived congruence               

(inappropriate/appropriate and poor fit/good fit) as Perceived Congruence. The single dependent variable            

measuring scent pleasantness (pleasurable/unpleasurable) will be referred to as Scent Pleasantness . The            

dependent variable measuring the hedonic properties of the scent (positive/negative,          

pleasurable/unpleasurable, comfortable/uncomfortable, good/bad, and attractive/unattractive) will be referred        

to as Scent Hedonic Properties . The dependent variable measuring the liking of the scents (I do like it/I                  

don’t like it and pleasurable/unpleasurable) will be referred to as Scent Liking. The dependent variable               

measuring the evaluation of pictures (negative/positive, undesirable/desirable, I dislike it/I like it, and bad/              

good) will be referred to as Picture Evaluation.  

  

 

4.3 Sampling 
 

Experiment, as our chosen research method, set certain limitations for the sampling. In terms of sampling,                

our main objectives were to 1) gather as large of a sample as possible, and 2) conduct the experiment with all                     

of the study participants within one day. A large sample was needed because the sample was further divided                  

into four sub-groups, making the sample size for each of these sub-groups significantly smaller. Conducting               

the experiment within one day was important in order to control for the study conditions, as our sample was                   

divided into four groups, of which two were control groups.  

 

Considering these limitations, for both the pre-test and the main experiment, we used non-probability              

sampling, more specifically a convenience sample. As the name suggests, a convenience sample was selected               

based on the subjects’ immediate availability and is often considered inferior to probability sampling, yet               

necessary in situations where the researchers have limited means for acquiring participants for their study               

(Gorard, 2003). 

 

The sample size for the pre-test is 10 subjects, 50 % female and 50 % male.  

The subjects were systematically selected from the university grounds on the day of the pre-test. For both the                  

pre-test and the main experiment, our only criterion was to aim for a balanced gender mix and exclude those                   

with asthma or other respiratory limitations.  

 

The sample size for our main experiment is 61 subjects, of which one subject is later on dismissed due to                    

handing in an incomplete questionnaire. The participants were systematically selected from the university             

grounds on the day of the experiment. Out of the 60 subjects 55 %were female and 45 % were males. Based                     
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on our research design, these 60 subjects were divided into four sub-groups, each sub-group consisting of 15                 

subjects. 

 

 

4.4 Experimental Procedure 
 

Preparation and Materials 

Prior to the official experiment day, the materials were gathered following the insights gained from the                

pre-test. Alike in the pre-test, we used small glass jars with white silicone lids to withhold the scent. The                   

scent chosen for the experiment is the Warm Cotton scent from CLEAN Reserve Collection that (see:                

Appendix A), according to the pre-test, was selected as most congruent with the picture of the Cotton Shirt                  

and most incongruent with the picture of Paper Books (see: Appendix B). 

 

The scent was sprayed on two separate paper strips, which are the kind typically used for perfume samples                  

and were acquired from a beauty store. Each paper strip was sprayed from 3 cm distance, with the Warm                   

Cotton scent. These two strips were then each placed in their own glass jar and the lids were left open for 1                      

minute before closing. Another small jar was filled with grounded coffee for the study participants to cleanse                 

their palate before smelling the scent. The three pictures were all printed on separate A4 papers in colour.                  

Likewise, the questionnaires were printed on A4 paper but in black and white. Each study participant                

received their own questionnaire and identical black pens for filling in the survey. Finally, we bought mini                 

squares of chocolate from the brand Ritter Sport, to be given to the participants as a small expression of                   

gratitude for their time. 

 

Set up 

The experiment was set up in a University study room at Copenhagen Business School (Dalgas Have). The 

aim was to minimize the environmental distractions for each participant. The room layout and interior were 

simple and minimal and the curtains were kept closed. We set up a big table in the middle of the room with 

few chairs on opposite sides as we were present and facing the study participant during the experiment. The 

table was a large conference table that allows enough personal space. 

 

Procedure 

Altogether, 61 people participated in our experiment. These 61 participants were recruited and allocated to 

the following four groups: 1. Congruent group, 2. Incongruent Group, 3. Scent Control Group, and 4. Picture 

Control Group, in respective order. The participants were recruited from the University grounds for the 
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study. In this process a potential participant was approached and asked for his or her willingness to attend a 

study. In our selection the only criterion was to have a balanced mix of female and male participants. Those 

who would be required to smell a scent (in groups 1,2 and 3), were presented with the information at this 

stage. No one declined due to asthma or other respiratory issues. 

 

After agreeing to participate in the study, the participant was led to the study room and got informed about 

the nature of the study. He or she was told that the experiment is done in relation to a Masters’ Thesis in the 

following programme: Management of Creative Business Processes and the broad topic is sensory 

marketing. Afterwards, the participant is walked through the experimental procedure and instructions, which 

can also be found written on top of the questionnaire.  

 

The Congruent Group  

The participant in this first group is invited to sit on the other side of the table facing us. 

After which he/she is informed about the nature of the study and the programme. The participant then 

receives the following instructions both verbally and written on the questionnaire (see: Appendix D):  

 

1. Open the coffee jar. Smell the coffee with three deep breaths. Close the jar. 

2. Open the scent jar. Place it on the level of your chin (approximately 3 cm from the nose) and smell the 

scent. Close the jar. 

3. Take a look at the picture. 

4. Proceed to the questions. Please circle your answers for each question. 

 

Following the instructions, the participant is first handed a jar of coffee to smell in order to cleanse his/her 

palette. After neutralizing the palette, the participant is ready to smell the scent. He or she, following the 

instructions, receives the scent jar, opens it and smells the scent. After closing the jar and handing it over, the 

picture of the Cotton Shirt is shown to the participant, who is asked to take a look at the picture. The picture 

is left open on the table as the participant is instructed to proceed to the questionnaire. Once done with the 

questionnaire, the participant is rewarded with chocolate and may leave the experiment. 

 

The Incongruent Group 

The participant in this second group is invited to sit on the other side of the table facing us. 

After which he/she is informed about the nature of the study and the programme. The participant then 

receives the following instructions both verbally and written on the questionnaire (see: Appendix D):  
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1. Open the coffee jar. Smell the coffee with three deep breaths. Close the jar. 

2. Open the scent jar. Place it on the level of your chin (approximately 3 cm from the nose) and smell the 

scent. Close the jar. 

3. Take a look at the picture. 

4. Proceed to the questions. Please circle your answers for each question. 

 

Following the instructions, the participant is first handed a jar of coffee to smell in order to cleanse his/her 

palette. After neutralizing the palette, the participant is ready to smell the scent. He or she, following the 

instructions, receives the scent jar, opens it and smells the scent. After closing the jar and handing it over, the 

picture of Paper Books  is shown to the participant, who is asked to take a look at the picture. The picture is 

left open on the table as the participant is instructed to proceed to the questionnaire. Once done with the 

questionnaire, the participant is rewarded with chocolate and may leave the experiment. 

 

The Scent Control Group  

The participant in this third group is invited to sit on the other side of the table facing us. 

After which he/she is informed about the nature of the study and the programme. The participant then 

receives the following instructions both verbally and written on the questionnaire (Appendix E):  

 

1. Open the coffee jar. Smell the coffee with three deep breaths. Close the jar. 

2. Open the scent jar. Place it on the level of your chin (approximately 3 cm from the nose) and smell the 

scent. Close the jar. 

3. Proceed to the questions. Please circle your answers for each question. 

 

Following the instructions, the participant is first handed a jar of coffee to smell in order to cleanse his/her 

palette. After neutralizing the palette, the participant is ready to smell the scent. He or she, following the 

instructions, receives the scent jar, opens it and smells the scent. After closing the jar and handing it over, the 

participant is instructed to proceed to the questionnaire. Once done with the questionnaire, the participant is 

rewarded with chocolate and may leave the experiment. 

 

The Picture Control Group  

The participant in this fourth group is invited to sit on the other side of the table facing us. 

After which he/she is informed about the nature of the study and the programme. The participant then 

receives the following instructions both verbally and written on the questionnaire (see: Appendix F): 
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1. Take a look at picture A 

2. Proceed to the questions. Please circle your answers for each question. 

_____________________ 

 

1. Take a look at picture B 

2. Proceed to the questions. Please circle your answers for each question. 

 

Following the instructions, the participant is first shown the picture A. The order in which we showed the 

picture of Cotton Shirt or the picture of Paper Books was randomized. The picture is left open next to the 

participant and he or she is asked to proceed to the first set of questions regarding the picture A. After 

answering the questions on picture A, the picture is removed and picture B is shown to the participant. The 

participant is asked to take a look at the picture and proceed to the questions regarding picture B. Once done 

with the questionnaire, the participant is rewarded with chocolate and may leave the experiment. 

 

 

4.5 Validity and Reliability  
 

In this part, we discuss the validity and reliability of our research. First, validity is the extent to which a                    

concept, conclusion or measurement is likely to correspond with the real world. In an experiment, the                

validity specifically concerns the causality between the variables (Saunders, Lewis & Thornhill, 2009). Is it               

really the independent variable that causes a change in the dependent variable, or could the variance in the                  

dependent variable be caused by other variables? We have attempted to control for other variables that could                 

affect our experiment, in order to isolate the independent and dependent variables. We have done this in our                  

selection criteria for the visual and olfactory stimuli presented in section 4.2.1 Research Materials. These               

criteria were developed to ensure that it is not a specific characteristic of the scent (picture) that causes a                   

variance in the visual (olfactory) perception, but rather the scent (picture) in itself. Controlling for the                

possible other variables enabled us to isolate the sensory stimuli and therefore increase the internal validity                

of our research. We further aimed at controlling for the mere exposure effect (Zajonc, 1968) by exposing the                  

pictures and scents to the study participants equally as often and for the same duration, since research has                  

shown that longer viewing times and greater fixation have led individuals to more often choose the object of                  

their fixation and also give it a higher rating on liking (Krishna, Cian & Aydınoğlu, 2017) 

 

Internal validity also specifically relates to questionnaires and refers to the questionnaires’ ability to measure               

what is intended (Saunders, Lewis & Thornhill, 2009). We made sure to use established measures for our                 
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dependent variables, that have been previously used in multisensory studies. We also chose to only focus on                 

one dimension of perception: negative to positive. Having one specific dimension to focus on increases our                

internal validity, but it also means that there are other dimensions of visual and olfactory perception that we                  

do not take into account. For instance, it could be that a picture can affect the perceived intensity of a scent or                      

the emotional or affective responses to a scent. Similarly, it could be that a scent can make the colours in a                     

picture seem brighter or darker, or activate an emotional response. In the end, our decision was to focus on                   

having a higher level of internal validity, rather than covering all dimensions of visual and olfactory                

perception.  

 

There is also a need for new scales and models to be developed specifically for sensory research.                 

Alternatively, or in combination, it could be beneficial to utilize neuroscientific techniques, as self-reported              

measures might not reveal the unconscious effects of sensory cues. Chartrand (2005) has noted the process                

from sensation to perception and behavioural outcome includes multiple phases that the person may or may                

not be aware of. The study subjects might, therefore, be aware of the sensory stimulus, but unaware of its                   

influence on their perception of it, meaning that there might be other, unconscious effects of the sensory                 

perception that simply cannot be reported by the individual. 

 

Sanders, Lewis and Thornhill (2009) argue that a laboratory setting allows greater control over the research                

process, and can make as equal as possible for the participants, apart from the planned manipulation. We                 

chose to conduct our experiment in a neutral University group room in order to control for the environmental                  

circumstances and ensure they were the same for every participant. For the same reason, we also wanted to                  

conduct the experiment during one day, controlling for as many variables as possible to increase the internal                 

validity. Still, a laboratory setting has its limitations and might not be representative of the real-world                

outcomes and for this reason decreases the external validity (Saunders, Lewis & Thornhill, 2009).  

 

The external validity concerns whether the research results are generalizable or not, and as a result, is harder                  

to control for (Saunders, Lewis & Thornhill, 2009). We do believe that the perceptual processes taking place                 

when participants are exposed to sensory stimuli are quite universal, and that the effects found in this                 

experiment could be generalisable. However, our sample size is quite small, consisting mostly of students               

between the ages of 20 to 30, and is therefore not very representative. As we conducted our experiment in                   

Copenhagen, Denmark, it could also be assumed that we have little cultural diversity in our sample. In our                  

study, we do not account for cultural differences, which could exist especially in relation to the perceived                 

congruence between the olfactory and visual stimuli.  
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Reliability refers to the degree to which the result of a measurement is accurate (Saunders, Lewis &                 

Thornhill, 2009). In other words, does the data collection techniques and analytical procedures yield              

consistent findings? To make sure that we used accurate, reliable measures, we only chose previously used,                

and tested measures. Further, we will conduct our own statistical reliability test on all of our variables to                  

ensure that there is a high internal consistency.  

 

Saunders, Lewis and Thornhill (2009) mention four general threats to the reliability of a study. The first                 

threat is subject to participant error. Participants can make mistakes, and sometimes they might not read all                 

the questions in a questionnaire. To make sure our participants answered all questions individually, we               

flipped the scale for scent perception. Instead of having 1 as the most negative answer and 9 as the most                    

positive, we had 1 as the most positive and 9 as the most negative. If it was clear that some of the participants                       

just filled out the questionnaire without reading it, they would be subject to removal from the analysis.                 

Furthermore, the instructions were presented to the participants both verbally and written on the              

questionnaire.  

 

The second threat is observer error (Saunders, Lewis & Thornhill, 2009). To make sure we, as observers,                 

gave the same treatment to every participant, a detailed plan of instructions were made. However, it was not                  

necessarily the same observer that gave the instructions to all the participants. We could also unintentionally                

commit a systematic bias in sampling as we recruited the study participants ourselves on the day of the                  

experiment. 

 

The third and fourth threat relates to participant and observer biases (Saunders, Lewis & Thornhill, 2009). In                 

our experiment, we have attempted to control for as many biases as possible and report the ones we have not                    

controlled for. Yet we are aware that as humans some bias is always present in the procedure and it would be                     

unwise to assume otherwise. 
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5.0 Results 
 

The answers were first manually plotted in to excel and double-checked. From there the data set was                 

imported into the statistical analysis program SPSS, and prepared for analysis. Appropriate names, data types               

and labels were given to the data. The dependent measures for scent perception, picture evaluation and                

congruence was defined, named and created. The incongruent, congruent and control groups were defined.              

The data set was then checked again a final time before analysis. No mistakes were found. 

 

In the following section, we will present our results. We will first present a descriptive analysis, then look at                   

the validity and reliability of our study, before making sure that our manipulation had its intended effect.                 

Lastly, we will check our hypotheses. 

 

 

5.1 Describing the Data 

 
We had 61 participants, equally distributed in four groups. One respondent did not answer all of the 

questions and was removed from the data set. We, therefore, ended up with 60 participants, 15 participants in 

each of the four groups.  

 

 

Table 5.1 Group Data  

 

Further, there were 27 male participants, and 33 female participants participating in our experiment. That               

means that we had slightly more female participant with 55 %, but not enough to be considered to be                   

problematic. The youngest respondent was 19 years old, and the oldest was 65. This seems to be a good                   

range of ages, but the average of 25,8 shows that we had more young participants than old. This is natural, as                     
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we conducted the experiment at university grounds. An overview of the gender data can be seen in Table 5.2                   

Gender Data, and an overview of the mean age can be seen in Table 5.3 Age Data.  

  

 

Table 5.2 Gender Data       Table 5.3 Age data 

 

 

Table 5.4 shows the descriptive statistics for all questions used in our dependent measures, as well as the                  

questions measuring the perceived congruence.  

 

To create an overview of the data used in our analysis, we ran a descriptive analysis, that can be seen in                     

Table 5.4.   

 

 

Table 5.4 Descriptive Statistics  

 

From Table 5.4 we can see that 30 participants have answered the P1 and P2 questions. These are the                   

questions measuring the evaluation of the pictures. P1 are the respondents who answered questions about the                
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picture of the Cotton Shirt (answered by the Congruent Group and Picture Control Group), and P2 are the                  

questions regarding the picture of the books (answered by the Incongruent Group and the Picture Control                

Group). Further, 45 participants have answered the questions measuring the perception of the scent; the               

congruent group, the Incongruent Group and the Scent Control Group. At last, the questions measuring the                

congruence between the scent and the pictures have been answered by 30 participants; the congruent group                

and the Incongruent Group. Minimum and Maximum Statistic shows the smallest and the biggest value in the                 

data set. All scales went from 1 to 9, with 1 representing the most negative option, and 9 representing the                    

most positive option. The whole range was only used for two questions, both questions measuring perceived                

congruence. The question with the smallest range of options used was the question measuring how bad or                 

good the participant found the scent, with the lowest value being 4 and the highest value answer being 8.  

 

The standard deviation is a statistic that describes the extent of the spread of data values around the mean for                    

a variable containing numerical data (Saunders, Lewis & Thornhill, 2009). The only questions having a               

higher value than 2 is the questions about good/bad fit and appropriateness. These questions are used to test                  

our manipulation, so it’s natural that respondents either answered on one end of the scale or the other. The                   

skewness value provides information about the symmetry of the distribution (Pallant, 2010). A very negative               

skewness value indicates that most of the responses are on the high end of the scale, and a very positive                    

skewness level indicates that most of the responses are on the low end of the scale (Pallant, 2010). Kurtosis,                   

on the other hand, provides information about how clustered the responses are in the middle of the scale                  

(Pallant, 2010). A high positive kurtosis value indicates that the distribution is peaked, with a lot of responses                  

in the middle of the scale and few in the ends of the scale, and a very negative kurtosis value indicates a                      

relatively flat distribution across the scale (Pallant, 2010). The values for skewness and kurtosis should be                

between -2 and +2, to be considered acceptable in order to prove normal distribution (George & Mallery,                 

2010). We only have one question measuring how bad or good the scent is perceived, that has a kurtosis                   

value that is outside the range of -2 to +2, with a value of 2.055. Because the question is very close to the                       

desired value, we decided not to discard the question.  
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5.2 Reliability of Scales  

 

The main issue of a scales reliability is the scale’s internal consistency. The internal consistency refers to the                  

degree to which the items that make up a measure “go together” (Pallant 2010). The most commonly used                  

indicator of a measure’s internal consistency is the Cronbach's Alpha coefficient (Pallant 2010). According              

to DeVellis (2003), Cronbach’s Alpha coefficient should be above .7 to be good/acceptable.  

 

The Cronbach’s Alpha value for all of our variables is shown in Table 5.5 Reliability. As mentioned, we                  

have two sets of questions measuring the evaluation of the pictures, shown as Evaluation Picture 1 (White                 

Shirt) and Evaluation Picture 2 (Books).  

 

 Cronbach's Alpha 

Scent Hedonic Properties 0.816 

Scent Liking 0.827 

Picture Evaluation (1) 0.787 

Picture Evaluation (2) 0.811 

Perceived Congruence 0.97 

Table 5.5 Reliability 

 

All values are over .7, with the lowest score being .787 (Evaluation Picture 1), and the highest score being                   

.97 (Perceived Congruence). This indicates that the internal consistency and reliability of the scales used are                

good.  

 

 

5.3 Parametric Techniques 
 

Parametric techniques are a branch of statistical analytics that has a number of assumptions about the data                 

and about the sample used. If these assumptions are not met, there are other, non-parametric techniques that                 

are more suitable. To determine whether parametric techniques can be used in our study or not, we will go                   

through the five general assumptions for all parametric techniques. 

 

Level of measurement 

Parametric techniques assume that the dependent variable(s) are measured on an interval or ratio level,               

meaning that a continuous scale has been used (Pallant, 2010). Our dependent variables consist of the                
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measures for the perception of scent, measure for the perception of the visual stimuli, and the measure for the                   

perceived fit between these stimuli. All of these measures are interval scales, as they range from 1 to 9, and                    

can be treated as continuous (Pallant, 2010).  

 

Random Sampling  

Further, parametric techniques assume that the data obtained for the analysis comes from a random sample                

from the population (Pallant, 2010). In our experiment, a non-probability sampling, more specifically a              

convenience sample was used. However, as our sample does not systematically choose some participants              

over others, it can be treated as random for analytical purposes. The limitation of having a convenience                 

sample relates more to generalizability than to our analysis and will be discussed later. 

 

Independence of observations 

The observations done in the research must be measured independently from one another (Pallant, 2010).               

This means that any given participant was not influenced by another participant. This can, for example,                

happen if participants sit together and discuss as they answer the questions, or if they can in any way observe                    

each other's answers. In our study, the participants did the experiment alone in a room with the researchers                  

and were not able to observe or interact with each other.  

 

Normal distribution 

The third assumption for parametric techniques is the normal distribution of the sample means (Pallant,               

2010). However, Pallant (2010) argues that most of the parametric techniques are tolerant enough to analyse                

data sets that are not normally distributed, which is usual in social sciences. As long as the sample size is                    

large enough (30+), a violation of normal distribution should not cause problems (Pallant, 2010). As the                

standard deviation for all of our variables are relatively low, and the values for skewness and kurtosis are                  

within the range of +/-2, we can assume that the data set is sufficiently normalized (George & Mallery, 201) 

 

Homogeneity of variance 

The last assumption for parametric techniques is homogeneity of variance. The assumption is that samples               

are obtained from the population of equal variances (Pallant, 2010). This means that the groups we are                 

analysing have a similar level of variance around the mean, and can be considered equal. It is not possible to                    

see if this assumption is by looking at the data set, but SPSS performs a test to check this assumption in all                      

parametric tests performed. The test SPSS performs Levene’s test for equality of variances. If this test                

obtains a significant value of less than .05, it means that the groups are not equal in their variances, and the                     
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assumption of homogeneity of variances is violated (Pallant 2010). If Levene’s test for equality of variances                

obtains a value of more than 0.5, it means that equal variances can be assumed, and the assumption is met.  

 

With the exception of the homogeneity of variances, which can only be tested when performing the                

analytical tests, we can assume that our data set meets all the assumptions needed to perform parametric                 

tests. That means that we can utilize parametric tests to check our hypotheses and our manipulation.  
 

 

5.4 Manipulation Check  
 

When comparing the mean score between two groups of a continuous variable, T-test is most commonly                

used (Pallant 2010). There are two main types of T-test; Paired Sample T-test and Independent Samples                

T-test. The former is used when the scores being compared comes from the same group of participants,                 

measured at two different times. The latter is used when the two scores being compared comes from two                  

different groups of participants (Pallant 2010). In our research we need to compare the perceived congruence                

between the scent and the picture, to make sure that the Incongruent Group found the relationship                

incongruent, and the congruent group found the relationship congruent. As the incongruent and congruent              

group consists of two different groups of participants, the Independent Samples T-test was used.  

 

Table 5.6 Manipulation Check  

 

From Table 5.6 Manipulation Check, we can see that Incongruent Group perceived the fit between the                

picture and the scent to be 4,1 on average, and the congruent group perceived the fit to be 6,9. Levene’s Test                     

for Equality of Variance is not significant (>0.05), meaning that we can assume equal variances. There is a                  
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significant difference in perceived fit between the incongruent (M = 4.1, SD = 2.3) and congruent group (M                  

= 6.9, SD = 1.8; t (28)= 3.670 P= .001, two-tailed).  

 

This shows that our manipulation worked and that the participants exposed to the scent scent of Warm                 

Cotton and the picture of the Cotton Shirt found the relationship significantly more congruent than the                

participants exposed to the scent of Warm Cotton and the picture of the Paper Books.  

 

 

5.5 Testing Hypotheses  

 

To test our hypothesis, we will first test the effects the olfactory stimulus had on the perception of the visual                    

stimulus. As mentioned, we can not compare the difference in perception of the visual stimulus between the                 

Congruent Group and the Incongruent Group, as they got exposed for different pictures. We can compare the                 

difference in perception of the visual stimulus between the Congruent Group and the Picture Control Group,                

as well as between the Incongruent Group and the Picture Control Group. Similarly to the manipulation test,                 

an Independent Samples T-test is best suited to compare the means between two groups, where the scores                 

come from two independent groups (Pallant, 2010). We start by comparing the means for the measure                

Picture Evaluations between the Congruent Group and the Control Group. 

 

 

Table 5.7 T-Test Congruent Group and Picture Control Group 

 

From Table 5.7, we can see that the Congruent Group got a mean score of 7,02 on the dependent variable 

Picture Evaluation. The Picture Control Group got a mean score of 5,90 on the dependent variable Picture 

Evaluation, creating a difference of (7,02 - 5,90 = 1,12). Levene’s Test for Equality of Variance is not 

significant (>0.05), meaning that we can assume equal variances. There is a significant difference in Picture 
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Evaluation between the Congruent (M = 7.02, SD = .96) and the Picture Control Group (M = 5.9, SD = .88; t 

(28) = 3.318 P = .003, two-tailed). 

 

The same Independent Samples T-test was used to analyze the difference between the Incongruent Group 

and Picture Control Group on the dependent variable Picture Evaluation.  

 

 

Table 5.8 T-Test Incongruent Group and Picture Control Group 

 

From Table 5.8, we can see that the Incongruent Group got a mean score of 5,95 on the dependent variable 

Picture Evaluation. The Picture Control Group got a mean score of 5,32 on the dependent variable Picture 

Evaluation, creating a difference of (5,95 - 5,32 = 0,63). Levene’s Test for Equality of Variance is not 

significant (>0.05), meaning that we can assume equal variances. The difference in Picture Evaluation 

between the Incongruent (M = 5.95, SD = 1.23) and the Picture Control Group (M = 5.32, SD = 1.60) is not 

significant (t (28) = 1.215 P = .182, two-tailed).  

 

The next set of analysis is done to test the effects the visual stimulus had on olfactory perception. The Scent 

Control Group, the Congruent Group and the Incongruent Group were all exposed to the same scent and 

answered the same measures. When comparing the means of more than two groups, Analysis of Variance 

(ANOVA) is most commonly used (Pallant, 2010). The ANOVA test compares the variances in scores 

between the different groups, with the variances within each of the groups (Pallant 2010). Three ANOVA 

tests with the Congruent Group, Incongruent Group and Scent Control Group were done on the three 

dependent measures for scent perception: Scent Liking, Scent Hedonic Properties and Scent Pleasantness. 

Table 5.9 shows the ANOVA done on the dependent variable Scent Pleasantness.  
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Table 5.9 ANOVA Scent Pleasantness 
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From Table 5.9 we can see that the Congruent Group got a mean score of 7,00 on Scent Pleasantness, the 

Incongruent Group got a mean score of 5,80 on Scent Pleasantness, and the Scent Control Group got a mean 

score of 7,00 on Scent Pleasantness. Test of Homogeneity of Variances shows that Levene’s Test is not 

significant (>0.05), which means that we have not violated the assumption of homogeneity of variance. 

Further, the One-Way between groups analysis of variance showed that there was a significant difference 

between the groups: F (2, 42) = 4.4, P = .018.  

 

Post-hoc comparisons using the Tukey HSD test indicated that the mean score for the Incongruent Group (M 

= 5.80, SD = 1.47) was significantly different from the Congruent Group (M = 7.00, SD = 1.36), and that the 

Incongruent Group (M = 5.80, SD = 1.47) was significantly different from the Scent Control Group (M = 

7.00, SD = .93). The Congruent Group (M = 7.00, SD = 1.36) and the Scent Control Group (M = 7.00, SD = 

.93) were not significantly different.  

 

We repeated the same process for the dependent variables: Scent Hedonic Properties. Table 5.10 shows the 

most relevant information from the ANOVA test on Scent Hedonic Properties. 

 

 

 

 Table 5.10 ANOVA Scent Hedonic Properties 

 

From Table 5.10 we can see that the Congruent Group got a mean score of 6,69 on Scent Hedonic Properties, 

the Incongruent Group got a mean score of 6,13 on Scent Hedonic Properties, and the Scent Control Group 
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got a mean score of 6,72 on Scent Hedonic Properties. Test of Homogeneity of Variances shows that 

Levene’s Test is not significant (>0.05), which means that we have not violated the assumption of 

homogeneity of variance. Further, the One-Way between groups analysis of variance showed that there was 

no significant difference between the groups: F (2, 42) = 1.5, P = .224. Lastly, we repeated the same process 

for the last dependent variables: Scent Liking. Table 5.11 shows the most relevant information from the 

ANOVA test on Scent Liking.  

 

 

 

Table 5.11 ANOVA Scent Liking 

 

From Table 5.11 we can see that the Congruent Group got a mean score of 6,87 on Scent Liking, the                    

Incongruent Group got a mean score of 6,13 on Scent Liking, and the Scent Control Group got a mean score                    

of 6,90 on Scent Liking. Test of Homogeneity of Variances shows that Levene’s Test is not significant                 

(>0.05), which means that we have not violated the assumption of homogeneity of variance. Further, the                

One-Way between groups analysis of variance showed that there was no significant difference between the               

groups: F (2, 42) = 1.9, P = .161.   

.53 



6.0 Discussion 

 

6.1 Research Question 

 

In the beginning, we posed the following research question: 

 

How does an olfactory stimulus (visual stimulus) affect the perception of a visual stimulus (olfactory               

stimulus), and how does the perceived congruence between the stimuli moderate the relationship?  

 
In order to answer our research question and to discuss our results, we have organized this chapter after our                   

hypotheses. We will first present and discuss our first hypothesis (H1) with its sub-hypotheses (H1a and                

H1b), after which we will present and discuss our second hypothesis (H2) with its sub-hypotheses (H2a and                 

H2b). The discussion considers how our results fit into the landscape of existing literature on multisensory                

experiences and compare our findings to other academic research. The discussion on the hypotheses is               

followed by a summary of key findings, where we return to our research question and answer it in the light of                     

the presented findings. 

Finally, we conclude this chapter with sections dedicated to discussing the contribution and limitations of our                

research. 

 

6.2 The Multisensory Hypothesis 
 

The first of our two main hypotheses concerns how a visual stimulus and an olfactory stimulus are perceived                  

with and without the presence of the other one: 

 

H1: Both the visual stimulus (picture) and the olfactory stimulus (scent) will be perceived more positively                

when presented together (multisensory experience), compared to when they are presented individually.  

 

From this main hypothesis, we derived two sub-hypotheses, specifically formulated for the visual stimuli and               

olfactory stimuli. We will start by presenting and answering the sub-hypothesis for the visual stimulus: 

 

H1a: The visual stimulus will be evaluated more positively when paired with an 

olfactory stimulus, than without an olfactory stimulus.  
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Here we focus on the perception of the visual stimulus (picture). We hypothesize that picture will be more                  

positively perceived when paired with an olfactory stimulus in the Congruent and Incongruent Groups              

(where the picture was paired with a scent), compared to the Picture Control Group. To test this hypothesis                  

(H1a), we first analyzed the differences in the dependent variable: Picture Evaluation. Picture Evaluation              

consisted of five different items measured on a 9-point scale, where 1 indicated a very negative response, 5                  

indicated a neutral response, and 9 a very positive response. The differences in Picture Evaluation were                

compared between the Picture Control Group and the scented conditions of Congruent Group and              

Incongruent Group.  

 

Starting with the results of the Picture Control Group, an Independent Samples T-Test showed that the                

Picture Evaluation was neutral (mean = 5,32) when presented without any scent. In the Incongruent Group,                

the Picture Evaluation was slightly positive (mean = 5,95), but when compared to the unscented Picture                

Control Group, the mean difference (5,95 - 5,32 = 0,63) was very small, and not statistically significant                 

(P=.235). That means that we cannot say with certainty that the difference between the Picture Control                

Group and the Incongruent Group in Picture Evaluations were not random.  

 

However, we found that the Picture Evaluation in the scented Congruent Group was very positive (mean =                 

7,02). When comparing the results of Picture Control Group and the scented Congruent Group, the mean                

difference (7,02 - 5,90 = 1,12) is almost double the difference between the previously mentioned Picture                

Control Group and Incongruent Group, and more importantly, statistically significant (P=.003).  

 

These results can partially confirm hypothesis H1a. The tendencies show that both pictures were perceived               

more positively when presented with an olfactory stimulus, however, the difference was only significant for               

the Congruent Group (vs Picture Control Group). The insignificant difference between the Picture Control              

Group and the Incongruent Group does not reject the hypothesis, but cannot completely confirm it either.                

The tendencies we have seen suggest that the hypothesis could be true, but more research is needed. As our                   

sample was quite small, the power of the test can be an issue (Pallant, 2010). This means that there is a                     

chance that our hypothesis is true, but that our sample size is too small to yield significant results. It could be                     

beneficial to do a similar experiment with a larger sample size to test this. 

 

Our results partially suggest that an olfactory stimulus can be used to improve our perception and evaluative                 

responses of visual input. The results are coherent with those of Laird’s (1932) study already back in 1932,                  

where he showed that the product scent (vs. no scent) can positively affect the evaluations of products. These                  
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results also indicate that a scent could possibly affect our perception of visual stimuli in a similar way as                   

scent positively affected the perception of people in research by Baron (1981). When it comes to visual                 

perception, the attention is considered a valuable measure as it often indicates and leads to an enhanced                 

perception of the stimulus (Orquin & Loose, 2013), which is an important predictor of consumer purchases                

(Gidlöf et al., 2017). Due to the visual overload, we experience in today’s world with thousands of visuals                  

competing for our limited attention, focusing on multisensory effects to, for example, increase the saliency of                

a visual input with the use of another sensory input can become crucial for marketers and organizations to get                   

their message through the clutter. For instance, Morrin and Ratneshwar (2013) have found an ambient scent                

to increase the attention to stimuli, but also to improve recall and recognition.  

 

As previously mentioned, olfaction is one of the most underrated of the senses in literature, but also one of                   

the most complex due to its close neural connections to the brain regions involved in memory and emotions.                  

This complexity and connectedness provide a range of possibilities for research, which still remains scarce.  

 

The second sub-hypothesis was derived from the multisensory hypothesis, specifically formulated for the             

olfactory stimulus:  

 

H1b: The olfactory stimulus will be evaluated more positively when paired with a visual stimulus,               

than without a visual stimulus.  

 

Here we focus on the perception of the olfactory stimulus (scent). We hypothesize that the scent will be more                   

positively perceived when paired with a visual stimulus in both the Congruent and Incongruent Groups,               

compared to the Scent Control Group. To test this hypothesis (H1b), we analyzed the differences in all three                  

of our dependent variables for scent perception; Scent Pleasantness, Scent Hedonic Properties and Scent              

Liking. All of these scales were measured using 9-point scales, where 1 indicated a very positive response, 5                  

indicated a neutral response, and 9 a very negative response. The measures were then flipped upside down                 

before they were analyzed, so in this discussion 1 indicates a very negative response, 5 indicates a neutral                  

response, and 9 a very positive response. We conducted a One-Way Analysis of Variance (ANOVA) test to                 

test the hypothesis (H1b). This allowed us to compare all dependent scent-variables in three groups at the                 

same time; the Congruent Group, the Incongruent Group and the Scent Control Group. An overview of all                 

the means can be seen in Table 6.1 below.  

 

  
Scent Control 
Group 

Incongruent 
Group 

Congruent 
Group 
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Scent Pleasantness 7.00 5.80 7.00 

Scent Hedonic Properties 6.72 6.13 6.69 

Scent Liking 6.90 6.13 6.87 

Table 6.1 Mean Scent Perception 

 

As we can see from these numbers, the mean score for the perception of the scent follows the same trend on                     

all three measures. The mean on all three measures is lowest in the Incongruent Group. The differences were                  

not significant between the groups on the measure for Scent Hedonic Properties (P=.224), or on Scent Liking                 

(P=.161). However, we did find significant differences on Scent Pleasantness between the Scent Control              

Group and Incongruent Group (P=.036), and between the Congruent and Incongruent Groups (P=.036).             

Quite surprisingly, the scent was perceived more unpleasant in the Incongruent Group than in the Scent                

Control Group, meaning that pairing the scent with the visual stimulus actually worsened the evaluation of                

the scent. Interestingly, the evaluations of the scent pleasantness in the Scent Control Group and the                

Congruent Group were exactly the same (7,00). 

 

This means that the scent was perceived significantly more negative in the Incongruent Group, compared to                

both the Congruent Group and the Scent Control Group. We hypothesized that pairing the scent with a visual                  

stimulus would lead to more positive evaluations of the scent. In other words, the Congruent and Incongruent                 

Group would perceive the scent significantly more positive than the Scent Control Group. As our results                

suggest the opposite, we reject hypothesis H1b. Instead, we made surprising findings on the sensory               

interaction that calls for attention in sensory research. To our knowledge, there exists no empirical data in the                  

literature on the effects that visual stimulus can have on the evaluative responses of a scent. Our results                  

suggest that pairing a scent with a visual stimulus can either have no effect on the evaluation of the scent or                     

can actually worsen the evaluation. To interpret and further test these findings should be of interest for                 

instance to olfaction industry that invests large amounts on advertising scents and perfumes.  

 

Research has covered various enhancing effects of scent on other constructs, yet research dedicated to               

studying the effects that other constructs may pose on our perception and evaluation of a scent itself seems                  

rather neglected. For instance, the visual information was found to have an ability to discount the olfactory                 

information in research by Morrot et al. (2001), where perceptual illusion between odour and colour was                

found when artificially (red-)coloured white wine was described as red wine, even after tasting. Such studies                

are rare yet seem to yield highly interesting results that could further advance the multisensory research. 
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6.3 The Congruence Hypothesis 
 

Our second main hypothesis concerns how congruence between the visual stimulus and the olfactory              

stimulus moderates the perception of the stimuli: 

 

H2: The perceived congruence between the sensory stimuli moderates the relationship in a way that the                

perceived congruence (incongruence) between the sensory stimuli will lead the sensory stimuli to be              

perceived/evaluated more positively (negatively).  

 

Again we derived two hypotheses from the main hypothesis, specifically formulated for the visual stimuli               

and olfactory stimuli. We will start by presenting and answering the sub-hypothesis for the visual stimulus: 

 

H2a: The visual stimulus will be evaluated more positively when paired with a congruent olfactory               

stimulus, than an incongruent olfactory stimulus. 

 

Here we hypothesize that the picture will be more positively evaluated when it is paired with a congruent (vs.                   

incongruent) scent. To test this hypothesis (H2a), we analyzed the differences in the dependent variable:               

Picture Evaluation. Picture Evaluation consisted of five different items measured on a 9-point scale, where 1                

indicated a very negative response, 5 indicated a neutral response, and 9 a very positive response. 

 

Since the Congruent and Incongruent Groups were exposed to two different pictures (picture of Cotton Shirt                

and picture of Paper Books), we could not directly compare the Picture Evaluations between the Congruent                

and Incongruent Groups. Instead, we first compared the Picture Evaluations from the Picture Control Group               

and Congruent Group, then we compared the Picture Evaluations from the Picture Control Group and               

Incongruent Group. After which we compared the mean differences between Picture Control Group vs.              

Congruent Group and Picture Control Group vs. Incongruent Group. 

 

The results showed a much larger mean difference in Picture Evaluation between the Congruent Group and                

Picture Control Group (7,02 - 5,90 = 1,12) than between the Incongruent Group and the Picture Control                 

Group (5,95 - 5,32 = 0,63). Furthermore, the mean difference in the Picture Evaluation between the                

Congruent Group and the Picture Control Group was statistically significant (P = .003), and the difference                
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between the Incongruent Group and Picture Control Group was found insignificant (P = .235). These results                

suggest that perceived congruence between the picture and the scent leads to more positive evaluations of the                 

picture, and confirms hypothesis H2a.  

 

Previous literature has found congruence to moderate the relationship at least between haptics (touch) and               

olfaction (Krishna et. al, 2010), auditory and olfaction (Mattila & Wirtz, 2001; Spangenberg et. al, 2005) and                 

vision and auditory (North, Hargreaves & McKendrick, 1999). Our findings support the existing literature              

and suggest that congruence is a moderator also in multisensory interaction between olfactory and visual               

stimuli.  

 

If we consider the indication that a scent could possibly affect our perception of a visual stimuli in a similar                    

way as the findings by Baron (1981), where a scent positively affected the perception of people, it could also                   

be argued that congruence between a scent and person’s individual characteristics could be moderated by               

congruence. For example, most of us use scents in our homes and wear perfume on our skin daily without                   

considering how these scents in combination with other attributes translate into how we are being perceived. 

 

Optimally we would have had a research design that allows us to compare the Incongruent Group and the                  

Congruent Group directly. However, as discussed in part 4.2.3 Experimental Design, this was not a               

possibility if we wanted to ensure functional congruence manipulation. We also believe that the comparison               

of these mean differences provides enough evidence to support our hypothesis.  

 

Further, we derived another hypothesis from the main congruence hypothesis. This one is specifically              

formulated for the perception of olfactory stimuli: 

 

H2b: The olfactory stimulus will be evaluated more positively when paired with a congruent visual               

stimulus, than an incongruent visual stimulus.  

 

Here we hypothesize that the scent will be more positively evaluated when it is paired with a congruent (vs.                   

incongruent) picture. To test this hypothesis (H2b), we analyzed the differences in all three of our dependent                 

variables for scent perception; Scent Pleasantness, Scent Hedonic Properties and Scent Liking. All of these               

scales were measured using 9-point scales, where 1 indicated a very positive response, 5 indicated a neutral                 

response, and 9 a very negative response. The measures were then flipped upside down before they were                 

analyzed, so in this discussion 1 indicates a very negative response, 5 indicates a neutral response, and 9 a                   

very positive response. We conducted a One-Way Analysis of Variance (ANOVA) that goes a long way to                 
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confirm our hypothesis. The relevant comparison when answering hypothesis H2b is the comparison             

between the Incongruent and Congruent Groups, seen in Table 6.2 below. 

 

  Incongruent Group Congruent Group 

Scent Pleasantness 5.80* 7.00* 

Scent Hedonic Properties 6.13 6.69 

Scent Liking 6.13 6.87 

Table 6.2 Congruent and Incongruent Scent Perception 

 

Even though the only significant difference is on the dependent variable Scent Pleasantness, we can see a                 

clear tendency on all the variables. The scent is perceived better when it is presented with a congruent visual                   

stimulus, compared to when it is presented with an incongruent visual stimulus and confirms hypothesis H2b. 

 

Our findings suggest that congruence can be seen to moderate the relationship between the visual and                

olfactory stimuli. However, as already discussed in the case of H1b, the effects that visual and other sensory                  

stimuli may have on the evaluation of a scent are less known in the literature. Based on our results, we can                     

argue that the incongruent visual stimulus can alter the scent perception in a way that the scent is actually                   

perceived worse with the picture than without. We also find that congruent visual stimulus had no effect on                  

the evaluation of a scent, which shows that pairing a congruent visual with a scent could be as good as not                     

adding the visual at all. Therefore congruence can be seen to moderate and therefore at least partly determine                  

whether the visual stimulus worsens the evaluation of a scent, or does not alter it whatsoever. 
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6.4 Summary of Key Findings 

  

To answer our research question:  

How does an olfactory stimulus (visual stimulus) affect the perception of a visual stimulus (olfactory               

stimulus), and how does the perceived congruence between the stimuli moderate the relationship? 

 

Our findings demonstrate that the perception of a visual stimulus is affected by olfactory stimulus. The                

presence (versus absence) of an olfactory stimulus increased the evaluation of the visual stimulus. If the                

stimuli are perceived to be congruent, the positive effect is stronger. In other words, an olfactory stimulus has                  

a positive effect on the perception of a visual stimulus, and that effect is stronger if the relationship between                   

the stimuli is congruent.  

 

Further, our findings show that the perception of an olfactory stimulus is affected by visual stimulus. The                 

presence (versus absence) of a visual stimulus decreased the evaluation of the olfactory stimulus, but only                

when the visual stimulus was incongruent with the scent. If the visual stimulus was congruent with the                 

olfactory stimulus, it had no effect on the perception of the olfactory stimulus. In other words, a visual                  

stimulus has a negative effect on olfactory perception if the stimuli are incongruent. If the stimuli are                 

congruent, a visual stimulus has no effect on the perception of an olfactory stimulus.  

 

A visualization of our results can be seen in figure 6.1 and 6.2. In model 6.1, the blue line is significant, and                      

the green line is insignificant. In model 6.2 the difference between the Picture Control Group and the                 

Incongruent Group is significant, and the difference between the Incongruent Group and Congruent Group is               

significant.  

 

 

   Figure 6.1 Results on Picture Perception  Figure 6.2 Results on Scent Perception 
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These findings suggest that the way the senses interact and affect one another in multisensory experiences is                 

not equal. At least not in the case of olfaction and vision.  

 

The scent’s enhancing ability is well established within sensory marketing literature, but the effects of               

choosing the wrong (read: incongruent) scent are less discussed. From the marketers’ point of view, utilizing                

scent to attract customers can be a considerable investment, which means that selecting the right one is of                  

importance. As our results show, choosing an incongruent scent only slightly alters the evaluations.              

Therefore the use of scent in marketing, or for other purposes, should be well deliberated. Understanding the                 

value of a scent, how and where it can enhance the experience, is considered to be the key to commercial                    

success in upcoming years (Spence, Puccinelli, Grewal & Roggeveen, 2014). Based on our findings,              

congruence between the visual and olfactory stimuli is an important factor and could be used to guide the                  

decision and selection processes.  

 

Research has covered the various enhancing effects of scent on other constructs, yet studying the different                

effects the other constructs can pose on our perception and evaluation of a scent itself seem rather neglected                  

in the literature. In our research, we find that an incongruent visual stimulus can in fact, negatively affect the                   

evaluation of an olfactory stimulus. Whereas pairing a scent with congruent visual stimulus yields the same                

results on evaluation as those of a Picture Control Group. This shows that the congruence moderates the                 

relationship in an unexpected way and calls for more research specific to the effects other senses may have                  

on our olfactory perception. 
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6.5 Contribution 

 

As the research in sensory marketing has accumulated from various disciplines, the contribution can be               

likewise considered applicable across multiple fields of research. On a broader scale, the findings presented               

in this paper demonstrate the importance of understanding the perception of sensory inputs, and more               

specifically the interaction between the senses and the resulting effects on evaluative responses.  

 

This paper contributes directly to the field of sensory marketing and indirectly to the academic disciplines                

such as psychology, marketing and consumer behaviour, that also conduct research under the umbrella of               

sensory marketing. For instance, the psychology of sensation and perception can be considered one of the                

most, if not the most, advanced research area in psychology (Rozin & Hormes, 2011), to which our research                  

on the effects of multisensory experiences on perception contributes to. 

 

In marketing discipline, the rise of experience economy (Pine, Pine & Gilmore, 1999), rising competition and                

increasing digitalization have led researchers and marketers to search for new innovative ways to              

differentiate themselves from the competition, to attract consumers and offer additional value to them. Many               

have turned to sensory marketing, as the positive effects of exposing consumers to sensory touchpoints to                

support of the overall experience of the product or service are well presented in literature and practise. By                  

studying the senses, the researchers have come to the conclusion that senses and their effects cannot be                 

studied individually but rather as multisensory experiences. Engaging consumers senses is one way to enrich               

the customer experience and create additional value to consumers, but in this new era of consumer                

engagement, the sensory touch-points can be used not just to communicate but to interact with the customers,                 

offering them more holistic experiences.  

 

Digitalization, however, has led consumption and communication to increasingly take place on online             

platforms, where the array of sensory cues is most often limited to visual inputs on the screen, and in some                    

cases to additional auditory inputs. The online space is highly competitive and due to the lack of sensory                  

stimulation, allows fewer possibilities for differentiation and storytelling. Looking forward, marketers and            

researchers will need to find and develop new ways and technologies to engage with people on their online                  

platform(s), whereas offline, the brick and mortar will increasingly require new creative ways for capturing               

consumers’ attention and setting themselves apart from the competition.  

 

Other sensory interfaces such as touch screens as well as augmented and virtual realities are being developed,                 

which may pave the way for increasing incorporation of multisensory experiences. Even including the senses               
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like olfaction that are currently difficult to incorporate in the online environment (Petit, Velasco & Spence,                

2019). There already exists a wide interest and discussion around the best practise of engaging the senses                 

with the emerging technologies (see: Petit, Velasco & Spence, 2019). To make the most of these                

advancements, it is of the essence to focus on not just developing these new technologies and sensory                 

interfaces but to understand how the senses contribute to our experiences and in which way they interact with                  

one another to determine the combination that provides the best outcomes - commercial or not. 

 

Therefore, probably the most valuable factor considering the contribution of this research is the studied               

combination of the senses of vision and olfaction. Focusing our study on these two senses offers insights to                  

this under-researched sensory combination, alongside the findings that highlight the need for, and hopefully,              

spark future research.  

 

 

6.6 Ethical Consideration 

 

Even if the findings from this paper directly contribute to the research on sensory marketing within the                 

marketing discipline, the aim of this paper has not been to produce “marketing guide” or even dedicate a                  

section for managerial implications. Even if applicable, the findings reported in this paper are directed for                

interdisciplinary advancement of the sensory research. We are in agreement with the statement that there is a                 

need for sensory research where the objective is not to merely find the best new practices for marketing, but                   

conduct research for the purpose of knowledge. Marketing can still be, and is, one of the fields that benefit                   

from these findings. 

 

As mentioned throughout this paper, the sensory processing often takes place on an unconscious level, where                

at least a few stages of the process from sensation to behaviour remain outside of the conscious awareness                  

(Chartrand, 2005). For this reason, the sensory stimulation, especially when utilized in the context of               

marketing, can be considered manipulative. It is important to build general knowledge on the topic that could                 

be otherwise misunderstood as misleading or even unethical. As the research on sensory stimulation and its                

effects on consumer behaviour advances, the businesses can learn about consumers and their response to               

sensory marketing, yet likewise, the consumers are able to learn more about the senses and the ways they                  

inform and guide our behaviour. Understanding the role our senses play in the decision-making and               

information processing should become better understood among the general public. This calls for research              

that is conducted not just for the sake of selling goods but for the sake of knowledge.  
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6.7 Limitations 

 

As in any research, there exist certain limitations. One of the main limitations can be found in our                  

experimental design, as we could not compare the perception of the picture between the Incongruent and                

Congruent Groups. The reason for this was that we did not have any combination of olfactory and visual                  

stimuli that allowed us to set up a 2x2 experiment. The manipulation would simply not have worked (based                  

on results from our pre-test). This is a weakness, as we could only look at the differences in visual perception                    

between the Picture Control Group and the Incongruent Group, and the Picture Control Group and the                

Congruent Group, but not between the Incongruent and Congruent Groups.  

 

Another limitation is that in our research we have focused only on one dimension of perception. The                 

perception of a visual or olfactory stimulus includes a wide array of information. It can be the intensity of a                    

scent, the colours in a picture or the emotional response to either. Perception can happen on a conscious and                   

unconscious level. However, as it was impossible for us to measure all dimensions of sensory perception, we                 

decided to focus only on one conscious dimension of sensory information ranging from negative to positive.                

This is an evaluative response to the sensory information from the visual and the olfactory stimulus. This is a                   

clear limitation as there are many other, conscious and unconscious dimensions to a sensory perception that                

we do not look at.  

Good scales to measure sensory information is actually posed as a common limitation in the field of sensory                  

marketing, as there is a limited amount of tested, accurate scales for the use of sensory experimentation.                 

Most of the existing scales are not compatible for sensory research as the items on the scale do not seem to                     

accurately describe and capture the language used for describing sensory stimuli such as scents.  

When studying multisensory experiences, these scales should further be applicable for describing several             

sensory inputs, which poses yet another challenge for their development. In spite of this limitation, our                

results showed significant findings on the item Scent Pleasantness. The extent to which these results are                

generalizable can pose another limitation. However, Scent Pleasantness is one of the most commonly used               

scales in olfaction research alone, and therefore generalizing on the basis of producing significant findings on                

this scale can be justified. 

 

Another limitation regarding perception has to do with the fact that we solely use a self-reported measure of                  

evaluation questionnaire in our experiment. Perception refers to the decoding process of sensory information              

(Krishna, 2012), which can be either conscious or unconscious (Chartrand, 2005). As sensory processing              
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often takes place outside of our awareness, it poses a limitation for our research as the self-reported measures                  

can be uncertain as they do not account for the unconscious perceptual effects on the sensory stimulation. For                  

example, in our experiment, we aim for passive viewing (bottom-up attention), yet we cannot be sure if                 

smelling the scent prior to viewing the picture activates unconscious goals in some of the participants. In                 

case this happens, the unconscious goals could guide the participant’s attention when viewing the picture               

(top-down attention), and depending on the activated goal, participants might focus their attention to very               

different aspects of the picture than the others, and even perceive the picture differently, in the frame of their                   

goal. 

 

Apart from general biases, we do not account for possible cultural and individual differences in our                

experiment. In literature, some studies have reported individual differences in multisensory perception,            

where the individual differences can take on various forms and be more or less related to the sensory                  

sensitivity, which is also harder to measure in subjects. Such findings have for example revealed the varying                 

olfactory abilities among individuals, which lead to an automatic suppression of olfactory input in more               

sensitive individuals (Lin, Cross & Childers, 2018). Sensory stimulation, especially in case of multisensory              

experiences, can lead to sensory overload for more sensitive individuals (Malhotra, 1984, Raju, 1980,              

Richard and Chebat, 2016), in which case the level of sensory sensitivity could highly alter the individual                 

perceptions of the sensory stimuli.  

 

 

7.0 Conclusion and Future Research 

 

In this Thesis, we have dived into the rather young, interdisciplinary research field of sensory marketing and                 

its sub-field of multisensory experiences. The existing literature on the field guided the formulation of a                

relevant research question and hypotheses. The chosen combination of olfaction and vision provided an              

opportunity for bridging a gap in the multisensory literature that, to our knowledge, has not covered this                 

exact sensory interaction to date. Further, congruence has been empirically tested and found to moderate               

multisensory interaction between other sensory interactions.  

 

The hypotheses were therefore divided into two main categories of multisensory hypothesis and congruence              

hypothesis. Each hypothesis was further broken down into two specific hypotheses that were tested in our                

experiment. Most of our hypotheses were either partially confirmed or confirmed. We found the visual               

stimulus to be evaluated better when paired with an olfactory stimulus, than without (H1a). We further found                 
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this relationship to be moderated by congruence as the evaluations of the visual stimulus significantly               

increased when the stimuli were perceived congruent, compared to when the stimuli were perceived              

incongruent (H2a). Both incongruent and congruent conditions still rated the visual stimulus better than the               

unscented control group, confirming the enhancing effect of scents. 

 

When testing the opposing effects of visual stimulus on the olfactory stimulus, the findings were quite                

surprising. It was hypothesized that the olfactory stimulus will be evaluated more positively when paired               

with a visual stimulus, than without (H1b). In fact, we found that the presence of a visual stimulus either had                    

no effect on the evaluation of the scent when compared to the control group or actually worsened the                  

evaluation. Congruence was found to be the moderator behind these effects as the congruent pairing led to                 

zero alteration in the scent evaluations, whereas incongruent pairing had the worsening effect on the               

evaluations (H2b). 

 

These findings show that the senses do not equally affect one another in the multisensory experiences.                

Especially the worsening effect of an incongruent visual stimulus on the scent perception raises a question of                 

how much we know about the effects that other senses can have on our olfactory perception? As we only                   

tested the moderating effect of congruence, could other moderators have similar effects?  

 

The current understanding in the field of sensory marketing is that the senses cannot be studied in isolation                  

but in combination, in order to get more of a holistic view of any given experience. Multisensory research                  

has advanced from studying individual senses and the interaction of two senses to studying three or more                 

senses and their interaction at once. It can be argued that this is the way to go for the future, yet, as also seen                        

in our research, the senses interact in unpredictable ways while additional variables can overtly complexify               

the research procedure. 

 

Another interesting approach to sensory research is to study the perceived sensory hierarchy in multisensory               

experiences. The sensory hierarchy refers to the notion of sensory dominance in which the perception of one                 

sensory stimulus is tied to the perception of another (Ernst & Banks, 2002). There exists research on the                  

sensory dominance indicating that some senses dominate over other senses. For instance, Ernst and Banks               

(2002) have found that in an interaction between vision and haptics (touch), vision often dominates the                

multisensory perception. Another similar example has to do with colour. Hoegg and Alba (2007) showed that                

the colour of an orange juice had a bigger impact on the perception of taste, than actual differences in the                    

orange juice. In this case, the vision also dominated gustation (taste). Schifferstein, Fenko, Desmet, Labbe               

and Martin (2013), on the other hand, have reported varying sensory dominance between the three senses of                 
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olfaction, gustation and olfaction during different usage stages of dehydrated food. Future research on              

sensory dominance provides interesting possibilities for research and advancement in the understanding of             

multisensory interactions.  
 

Further, we have established the importance of congruence in our research, yet determining the congruence               

between the sensory inputs can be a challenging task. The future research of multisensory research could                

further benefit from studying the differences in moderating effects of semantic and spatiotemporal             

congruency or look into other possible moderators such as individual differences and their effects on               

multisensory perception. 
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Appendices 

 

Appendix A 
Research Materials: Scents (olfactory stimulus) 

 
 

 

 

          Warm Cotton Scent                      Sueded Oud Scent                      Sel Santal Scent 
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Appendix B 
Research Materials: Pictures (visual stimulus) 

  

Picture of Cotton Shirt   Picture of Paper Books 

 
Picture of a Leather Bag 
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Appendix C 
Questionnaire used in the pre-test 
______________________________________________________________ 

 
QUESTIONNAIRE  

 
PART 1 
 
Instructions:  
 
1. Smell the coffee from the jar.  
2. Open the scent jar, place it on the level of your chin (approximately 3 cm from nose) and smell 
the scent.  
3. After, close the jar and proceed to the questions. Please circle your answers. 
 
 
Please rate on a scale from 1 to 9 how you like the scent: 
 

1 = I don’t like it at all 9 = I do like it very much 
 

1 2 3 4 5 6 7 8 9 
 

 
Please rate on a scale from 1 to 9 to what extent you perceive the scent to be:  
 

 
Positive 1 2 3 4 5 6 7 8 9 Negative 
 
   

 

Pleasurable 1 2 3 4 5 6 7 8 9  Unpleasurable 
 
 

 

Comfortable 1 2 3 4 5 6 7 8 9 Uncomfortable 
 
 

 

Good 1 2 3 4 5 6 7 8 9 Bad 
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Attractive 1 2 3 4 5 6 7 8 9 Unattractive 

 
 
PART 2 

 

Instructions:  
 
1. Open the scent jar again, place it on the level of your chin (approximately 3 cm from nose) and 
smell the scent. 
2. Close the jar and look at picture A  
3. Proceed to the questions. Please circle your answers. 
4. Repeat for picture B: Smell the scent, close the jar, look at the picture and proceed to questions. 
 

 

PICTURE A  
 
Please rate on a scale from 1 to 9, how well the scent and the picture fit together:  
 

Very poor fit 1 2 3 4 5 6 7 8 9     Very good fit  

 
 
Please rate on a scale from 1 to 9, the appropriateness between the scent and the picture: 
 
Not appropriate at all  Very appropriate 

1 2 3 4 5 6 7 8 9 
 
 
Please rate the picture on a scale from 1 to 9:  
 

I dislike it   1 2 3 4 5 6 7 8 9      I like  it 
 

Undesirable 1 2 3 4 5 6 7 8 9           Desirable 

 
 

 

PICTURE  B 

 
Please rate on a scale from 1 to 9, how well the scent and the picture fit together:  
 

Very poor fit 1 2 3 4 5 6 7 8 9 Very good fit  
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Please rate on a scale from 1 to 9, the appropriateness between the scent and the picture: 
 
Not appropriate at all                         Very appropriate 

1 2 3 4 5 6 7 8 9 
 
 
Please rate the picture on a scale from 1 to 9:  
 

I dislike it   1 2 3 4 5 6 7 8 9    I like  it 
 

Undesirable 1 2 3 4 5 6 7 8 9           Desirable 
 
 
 
PICTURE  C 

 
Please rate on a scale from 1 to 9, how well the scent and the picture fit together:  
 

Very poor fit 1 2 3 4 5 6 7 8 9 Very good fit  

 
 
Please rate on a scale from 1 to 9, the appropriateness between the scent and the picture: 
 

Not appropriate at all  Very appropriate 

1 2 3 4 5 6 7 8 9 
 
 
Please rate the picture on a scale from 1 to 9:  
 

I dislike it   1 2 3 4 5 6 7 8 9       I like  it 
 

Undesirable 1 2 3 4 5 6 7 8 9           Desirable 

 

 

 
Please indicate your:  Age : ____ Gender:     Female    Male    Rather Not Say  
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Appendix D 
 
Questionnaire for the main experiment: Incongruent & Congruent Groups 
_____________________________________________________________ 
 
QUESTIONNAIRE  
 
Instructions:  
 
1. Open the coffee jar. Smell the coffee with three deep breaths. Close the jar. 
2. Open the scent jar. Place it on the level of your chin (approximately 3 cm from nose) and smell                    
the scent. Close the jar. 
3. Take a look at picture. 
4. Proceed to the questions. Please circle your answers for each question. 
 
1. Please rate the picture  on a scale from 1 to 9:  
 
 
I dislike it   1 2 3 4 5 6 7 8 9                I like  it 
 

Undesirable 1 2 3 4 5 6 7 8 9           Desirable 

 

Negative 1 2 3 4 5 6 7 8 9             Positive  

 

Bad  1 2 3 4 5 6 7 8 9                  Good 

 

 

 
2. Please rate the scent on a scale from 1 to 9: 
 
 

I do like it very much                                                         I don’t like it at all 

 
1 2 3 4 5 6 7 8 9  

 
 

 
Positive 1 2 3 4 5 6 7 8 9 Negative 
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Pleasurable 1 2 3 4 5 6 7 8 9  Unpreasulable 
 
 

 

Comfortable 1 2 3 4 5 6 7 8 9 Uncomfortable 
 
 

 

Good 1 2 3 4 5 6 7 8 9           Bad 

 
 

 

Attractive 1 2 3 4 5 6 7 8 9      Unattractive 

 

 

 

3. Please rate on a scale from 1 to 9, how well the  scent and the picture  fit together:  
 
 

Very poor fit 1 2 3 4 5 6 7 8 9     Very good fit  

 
 
 
4. Please rate on a scale from 1 to 9, the appropriateness between the scent and the picture: 
 
 

Not appropriate at all                         Very appropriate 

 

1 2 3 4 5 6 7 8 9 
 
 
 

5. Please indicate your:  
  
Age : _____________ 

 

Gender: Female       Male     Rather Not Say   
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Appendix E 
 
Questionnaire for the main experiment: Scent Control Group 
_______________________________________________________________ 
 
QUESTIONNAIRE  
 
Instructions:  

 

1. Open the coffee jar. Smell the coffee with three deep breaths. Close the jar. 

2. Open the scent jar. Place it on the level of your chin (approximately 3 cm from nose) and smell 

the scent. Close the jar. 

3. Proceed to the questions. Please circle your answers for each question. 

 

1. Please rate the scent on a scale from 1 to 9: 

 

I do like it very much                                                         I don’t like it at all 

 
1 2 3 4 5 6 7 8 9  

 
 

Positive 1 2 3 4 5 6 7 8 9   Negative 
 
   

 

Pleasurable 1 2 3 4 5 6 7 8 9  Unpleasurable 
 
 

 

Comfortable 1 2 3 4 5 6 7 8 9 Uncomfortable 
 
 

 

Good 1 2 3 4 5 6 7 8 9           Bad 

 
 

 

Attractive 1 2 3 4 5 6 7 8 9      Unattractive 
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2. Please indicate your:  
  
Age : _____________ 

Gender: Female       Male     Rather Not Say  
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Appendix F 
 
Questionnaire for the main experiment: Picture Control Group 
______________________________________________________________ 

 
QUESTIONNAIRE  
 
Instructions:  

 

1. Take a look at picture A 

2. Proceed to the questions. Please circle your answers for each question. 

 

PICTURE A 

1. Please rate the picture on a scale from 1 to 9:  
 
I dislike it   1 2 3 4 5 6 7 8 9        I like  it 
 

Undesirable 1 2 3 4 5 6 7 8 9           Desirable 

 

Negative 1 2 3 4 5 6 7 8 9    Positive  

 

Bad  1 2 3 4 5 6 7 8 9                 Good 

 

 

Instructions:  

 

1. Take a look at picture B 

2. Proceed to the questions. Please circle your answers for each question. 

 

PICTURE B 

1. Please rate the picture on a scale from 1 to 9:  

 

I dislike it   1 2 3 4 5 6 7 8 9        I like  it 
 

Undesirable 1 2 3 4 5 6 7 8 9           Desirable 

 

Negative 1 2 3 4 5 6 7 8 9    Positive  
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Bad  1 2 3 4 5 6 7 8 9                 Good 

 

 

2. Please indicate your:  

  

Age : _____________ 

Gender: Female       Male     Rather Not Say   
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