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ABSTRACT 

In this study, two experiments involving a total of 200 participants were conducted. The first 
experiment was intended to compare the effects of single sensory cues (haptic or visual) and 
multi-sensory cues (haptic plus visual) on willingness to pay. Results showed multi-sensory 
cues led to higher willingness to pay. The second experiment was based on a two-factor 
between- subject design. The effects of sensory cues on willingness to pay were assessed 
with consideration of cognitive load. Results indicated that multi-sensory cues were more 
effective than single sensory cues in boosting willingness to pay, but the difference became 
insignificant in the presence of cognitive overload. Based on research findings, some 
managerial implications were proposed.  
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INTRODUCTION 

The recent years have witnessed a gradual growth of research in sensory marketing. Issues 
concerned with the effects of multi-sensory cues on consumer behavior have drawn 
particularly more attention of researchers [1] [2]. In this paper, we focus on consumers’ 
willingness to pay which results from the effects of single-sensory and multi-sensory cues, 
and further examine the moderating effect of cognitive load. 
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The effects of sensory cues within a single modality on consumer behavior have been 
documented in many studies. For instance, Helander mentioned that consumers are more 
motivated to buy a product that is enjoyable to the touch [3]. Krishna & Morrin pointed out 
that the touch-related characteristics of product packages or containers, called haptic cues, 
may be transferred to the product contained therein through consumer inferences and 
evaluations [4]. Consumers do not rely on perceptions of a single sense for evaluation of 
products in some particular categories. Studies have shown that visual and haptic perceptions 
have different effects on one’s decision-making, and visual perceptions usually have 
dominance over haptic perceptions [5]. Power stated that a greater difference exists between 
touch and vision, and despite the dominance of touch by vision, the dominance is reduced 
when both senses are used [6]. In other words, one's judgment is less dominated by vision 
when he or she uses both touch and vision for decision-making. This finding implies that 
marketing research should pay attention to not only the importance of a single sense but also 
the combined effects of multiple senses on consumer behavior.  

According to cognitive load theory, people have a reduced ability to make good judgment 
under cognitive overload, which is a situation where they have to receive and digest an 
excessive amount of information within a short time. Cognitive load theory is based on a 
cognitive architecture consisting of a limited working memory, with partly independent 
processing units for visual, spatial, auditory and verbal information, which interacts with a 
comparatively unlimited long-term memory [7]. An extraneous cognitive load is caused by 
the design of the material being learned and the method of presentation rather than by the 
intrinsic nature of the material [8]. In the buying scenario, excessive external information 
may cause cognitive overload. For instance, most retailers update product catalogues and 
point-of-purchase (POP) information on a daily basis to arouse consumers’ buying intention. 
When the information they prepare for consumers is so much that it causes cognitive 
overload, the information may become negative advertisement and offset the effect of other 
positive cues. Therefore, in addition to the effects of sensory cues on willingness to pay, this 
paper will also explore the moderating effect of cognitive overload on the above relationship.  

THEORETICAL FRAMEWORK AND HYPOTHESES 

Sensory cues 

Human senses can be divided into distant senses and near senses. Distant senses include 
hearing, vision and smell, while near senses refer to taste and touch. We can use distant 
senses to perceive an object from a distance. However, some object properties cannot be 
experienced without a physical contact or taste [9]. Consumers’ perception of a product is 
determined by information collected from various senses such as vision, internal perception 



(e.g., taste and esophagus), proprioception (e.g., muscles) and touch [10]. However, due to 
packaging or other limitations, consumers cannot use certain senses, such as taste and smell, 
to gather sufficient information for decision-making. In general, visual and haptic cues are the 
two dominant types of cues that affect their judgment of a product.  

The effects of varied combinations of sensory cues on product evaluation have been explored 
in numerous studies. Among the various human senses, vision is most frequently used. Most 
people use vision first to observe and assess an object. Since vision has dominance over other 
senses, we need to rely on sensory input from touch to measure the quantity of an object [1]. 
According to Power, vision dominates touch in one’s decision-making when the two senses 
are in conflict [6]. However, touch is the second primary source of sensory cues. A touch of 
the product is usually more helpful than product information such as hardness, temperature or 
weight for consumers to evaluate a product [11]. In addition to language, physical contact is 
also an important means of human interactions. For instance, salesmen can better persuade 
consumers to try new snacks promoted in the store when they use appropriate gestures or 
physical interactions with consumers [12]. Indeed, there is a tendency that consumers prefer 
stores that allow them to touch and feel products [13]. Products that require haptic 
evaluations are more appealing to consumers because consumers can obtain more product 
information through touch. Millward Brown found that about 35% consumers considered 
haptic characteristics more important than the appearance in the evaluation of specific types 
of mobile phones [2]. Therefore, haptic characteristics are one of the indispensable factors 
considered in product evaluation.  

Although every sensory cue is an important factor in product evaluation, sensory cues have 
interactive effects on one another. The empirical results in Zampini and Spence suggest that 
auditory cues play an important role in one’s perception of the crispness or freshness of some 
foods, such as potato chips, celery and cookies [14]. Our perception of food is driven mainly 
by the taste and smell of the food [15]. Luxurious jewels or watches are pleasant to the vision, 
but consumers usually need to have a touch or feel of them before making a purchase 
decision [2]. Product items such as clothes, shoes and pillows also require physical 
examination or try-on despite their delicate appearance [13]. It can be inferred that the 
combination sensory of visual and haptic cues can positively influence product evaluation. 
Therefore, this paper proposes the following hypothesis:  

H1: Compared with single-sensory cues (e.g., visual or haptic cues), multi-sensory cues can 
better enhance consumers’ willingness to pay.  

Cognitive load 



Cognitive load theory was first introduced by John Sweller in 1988. This theory is an 
important foundation of many research works and has been extensively applied in many areas. 
Cognitive load is the amount of tasks or work imposed on the cognitive system of learners. 
Cognitive load is usually discussed in the two areas of research: the load caused by learning 
materials and the capacity of our working memory.  

Consumers may be easily distracted from important information input when their attention is 
concentrated on certain affective experiences [16]. For instance, consumers are likely to 
overlook auditory or visual cues in the shopping environment when they have an attachment 
to a particular product. In addition, learners have a heavier cognitive load when they perceive 
high difficulty of the material being learned or feel that they need to exert more mental effort 
to learn the material. Previous research has noted that learners are imposed an extraneous 
cognitive load when they have to engage in irrelevant cognitive activities, and such cognitive 
load is detrimental to their learning [17]. Split attention and redundancy are the two sources 
of cognitive load that cause learners to spend more time and effort on learning [18]. Krishna 
conducted an experiment where respondents were required to memorize a large number of 
irrelevant names and photos to reach cognitive overload [16]. Her experimental findings 
confirmed that cognitive overload occurs due to an excessive amount of external information 
or tasks. Therefore, this paper uses cognitive load as a moderating variable to propose the 
following hypotheses:  

H2a: In the absence of cognitive overload, multi-sensory cues can better enhance consumers’ 
willingness to pay than single-sensory cues (e.g., haptic cues).  

H2b: In the presence of cognitive overload, the difference between the effects of 
single-sensory cues and multi-sensory cues on willingness to pay is insignificant.  

METHODOLOGY 

Experiment 1: The effects of single-sensory cues and multi-sensory cues on willingness 
to pay 

Experiment 1 consisted of two stages, and a single-factor two-level (haptic or visual vs. 
haptic plus visual) design was adopted. 50 college students participated in each stage of the 
experiment. Each participant was randomly dispatched to one of the two groups. One is the 
single-sense group and the other is the multi-sense group. The objects used in the experiment 
were a scarf and a beverage contained in a non-transparent bottle. In Experiment 1(a), 
participants in the single-sense group were asked to feel the objects placed in a 
non-transparent paper box with their touch, while those in the multi-sense group were asked 
to observe the appearance of the objects first and have a touch of them later. In Experiment 



1(b), participants in the single-sense group were asked to observe the objects, and those in the 
multi-sense group were asked to observe first and touch later. After the experiment, all of the 
participants wrote down their willingness to pay for each product (the upper limits of their 
willingness to pay for the scarf and the beverage were NT$11000 and NT$200 respectively).  

Experiment 2: The effects of sensory cues and cognitive overload on willingness to pay  

A 2 (single-sensory cues / multi-sensory cues) × 2 (presence / absence of cognitive load) 
between-subject design was adopted. 100 college students participated in this experiment, 
and they were divided at random into two groups to test cool undershirts. The experiment on 
the effects of single-sensory cues and multi-sensory cues was manipulated as Experiment 1. 
To examine the effects of cognitive load, we asked all the participants to memorize a set of 
eight numbers and read the introduction of the functions of the cool undershirts first. The 
information they had to memorize was enough to cause cognitive overload. After the 
experiment, all of them also had to write down their willingness to pay for the product.  

RESULTS 

Experiment 1: The effects of single-sensory cues and multi-sensory cues on willingness 
to pay  

Experiment 1(a) was intended to compare the effects of haptic cues and multi-sensory cues 
(haptic and visual). The valid sample consisted of 50 responses, 54% contributed by male 
respondents and 46% by female ones. As shown in Fig 1, respondents in the multi-sense 
group had higher willingness to pay for both products than those in the single-sense group 
(beverage: t(48)  = -6.95, p < .01; scarf: t(48) = -2.12, p < .05). Experimental 1(b) was intended 
to compare the effects of visual cues and multi-sensory cues. The valid sample consisted of 
50 responses, 54% contributed by male respondents and 46% by female ones. As shown in 
Fig 2, multi-sensory cues also led to higher willingness to pay for both products compared 
with single-sensory cues (beverage: t(48) = -2.2, p < .05; scarf: t(48)  = -6.3, p < .05).  
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Fig 1: Comparison between haptic and multi-sensory Fig 2：Comparison between visual and multi-sensory 

The above results indicated that participants who used multi-sensory cues for product 
evaluation had higher willingness to pay for the beverage contained in a non-transparent 
bottle than those who relied on only haptic cues for product evaluation (Mhaptic=55.68 vs. 
Mmulti-sensory=143.2; t = -6.95, p < .01). The same tendency was found in their evaluation of 
scarf (Mhaptic=483.12 vs. Mmulti-sensory=630.6; t = -2.12, p < .05). Compared with 
single-sensory cues, multi-sensory cues led to higher willingness to pay. Thus, H1 was 
supported. Besides, in the evaluation of the beverage contained in a glass bottle, participants 
who used multi-sensory cues reported higher willingness to pay than those who relied on only 
visual cues (Mvisual = 110.46 vs. Mmulti-sensory = 142.44; t = -2.2, p < .05). Likewise, 
participants who used multi-sensory cues also reported higher willingness to pay for the scarf 
than those who relied on only visual cues (Mvisual = 295.2 vs. Mmulti-sensory = 680.36; t =-6.38, 
p < .05). H1 was once again supported.  

Experiment 2: The effects of sensory cues and cognitive overload on willingness to pay  

The purpose of this experiment was to examine whether the relationship between sensory 
cues and willingness to pay is moderated by cognitive load. The sample consisted of 100 
valid responses, 57% contributed by male participants and 43% by female ones at an average 
age of 22.98. Results showed a significant difference between the main effects of sensory 
cues and cognitive load (Fsensory cues(1,96) = 10.24, p < .05; Fcognitive load(1,47) = 17.64, p < .01). 
Participants who used haptic cues to evaluate cool undershirts reported significantly lower 
willingness to pay than those who used multisensory cues (Mhaptic = 232.82 vs. Mmulti-sensory = 
282.12), and their willingness to pay was generally lower in the presence of cognitive 
overload (Min the presence of cognitive overload = 215.98 vs. Min the absence of cognitive overload = 298.96).  

The interactive effects of sensory cues and cognitive load were significantly different (F(1,96) 
= 2.56, p < .05), suggesting that the difference between the effects of multi-sensory cues and 
single-sensory cues became insignificant in the presence of cognitive overload (Mhaptic  = 



213.04 vs. Mmulti-sensory  = 218.92). However, the difference remained significant if cognitive 
overload did not occur (Mhaptic  == 252.60 vs. Mmulti-sensory  = 345.32) (as shown in Fig 3). This 
implies that participants who were under cognitive overload were less affected by the number 
of modalities of sensory cues they referred to in their evaluation of willingness to pay; 
multi-sensory cues had a greater influence on their willingness to pay in the absence of 
cognitive overload.  

 
Fig 3. The effects of sensory cues and cognitive load on willingness to pay 

To sum up, cognitive load could really moderate the effects of sensory cues on willingness to 
pay. In the absence of cognitive overload, multi-sensory cues were more effective than 
single-sensory cues in boosting consumers’ higher willingness to pay. In the presence of 
cognitive overload, the advantage of multi-sensory cues became insignificant. Therefore, both 
H2a and H2b were supported.  

DISCUSSION AND IMPLICATIONS 

First of all, multi-sensory cues were more effective than single-sensory cues in boosting 
consumers’ willingness to pay. In other words, products that are packaged or in the food 
category may have a higher perceived value if they have more and better visual cues; 
products that require physical contact for evaluation may have a higher perceived value if 
they have more haptic cues, better in combination with cues in other modalities. Therefore, 
this paper suggests service providers consider product attributes (functions, purposes and 
materials) in their design of service procedure and use multi-sensory cues to enhance 
consumers’ willingness to pay and evaluation for their products. In addition, it was also found 
that multi-sensory cues could lead to higher willingness to pay than single-sensory cues in the 
absence of cognitive overload. For consumers under cognitive overload, the effects of 
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single-sensory cues and multi-sensory cues on their willingness to pay were not significantly 
different. This finding suggests that service providers should avoid providing an excessive 
amount or inappropriate information (e.g., the information is redundant, unclear or difficult to 
understand its appeals) to avoid causing cognitive overload to consumers. They can provide 
information needed by consumers and use appropriate multi-sensory cues to increase 
consumers’ willingness to pay for their products.  

For retailers, the implication of our findings is that retailers should manage to display 
products that allow consumers to examine both visually and haptically to increase their 
willingness to pay and purchase intention. For products that cannot be haptically examined 
(e.g., food) or are not suitable for haptic examination (e.g., video and audio products), 
retailers can use visual cues in tandem with other sensory cues to incite consumers’ purchase 
intention and increase their willingness to pay. For instance, they can allow consumers to 
taste the food sample or listen to a small portion of their audio products. For products that 
need proper packaging to have a better look and higher perceived value (e.g., gift box, 
beverage pack), marketing managers should display an opened sample of the gift boxes or rip 
off a part of the paper box to let consumers have a better visual perception of the products. 
Besides, marketing managers should carefully assess the information to be disclosed to 
consumers (e.g., promotional messages and functional appeals) and train their salesmen to 
use adequate sales pitches to avoid causing cognitive overload that has a negative impact on 
consumers’ product evaluation and willingness to pay.  

This paper included only haptic and visual cues in the comparison. Future researchers can 
consider sensory cues in other modalities, such as auditory, smell and taste, or use different 
combinations of sensory cues to evaluate their effects on consumers’ product evaluation. 
Besides, this paper only used a beverage contained in a glass bottle and a scarf for experiment. 
Future researchers can also select products with different sensory attributes (e.g., video and 
audio products, perfume and sweets) for experiment to ensure the generalizability of their 
findings. Finally, as all the participants were college students, their consumption habits were 
slightly different from the habits of general consumers. Future researchers can increase the 
age or occupation range of their participants to increase the external validity of their sample.  
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