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Abstract: We present a novel quantitative approach to assessing sensory components on e-commerce
websites. The Online Sensory Marketing Index (OSMI) provides a valuable measure of the sensory
output exhibited by text, images, and other media. The OSMI enables website creators and marketers
to communicate about sensory marketing elements and related components. Accordingly, websites
could be designed to achieve better sensory appeal and mitigate weaknesses. Our index allows for
the creation of sensory templates for various industries. Utilizing a field study of 16 websites in the
tech, automotive, fashion, and food industries, we present sensory measures for websites” acoustical
and visionary elements that are easy to comprehend. Additionally, we introduce a score to quantify
haptic, olfactory, and gustatory components to assess the online sensory consumer experience. We
conclude and propose weighting offline and online sensory parameters per industry. Accordingly, we
study quantitative parameters for online sensory overload and deprivation. Our assessment offers a
comfortable determination of websites” OSMI.

Keywords: sensory marketing; online sensory marketing index; e-commerce; assessment system;

sensory imagery; online consumer experience

1. Introduction

Consumers’ and marketers’ interest in online consumption and buying has grown
remarkably as demand has grown due to technological advancement and environmental
and social changes resulting from the current COVID-19 crisis [1]. However, the growth is
not solely quantitative because consumers also want to encounter a more pleasant shopping
atmosphere that is similar to how they have previously experienced it. This includes the
sensory perception of goods and services. This gradual evolution of attitudes toward online
sensory media has not been sufficiently captured in most published literature. People
are increasingly buying and consuming online, and the COVID-19 crisis has further aug-
mented competitive pressure. The growing intensity of competition and homogeneous
corporate services are making it more difficult for suppliers to attract consumer attention
in online environments, where sensory interaction is traditionally limited to mainly visual
and auditory input [2]. Therefore, success depends on sellers’ ability to combine textual
and visual stimuli on e-commerce websites to effectively convert visitors into buyers [3,4].
Consequently, we focus on and argue that the sensory appeal [5] within the online cus-
tomer experience process is crucial to an economically successful e-commerce platform.
Customers often consider that the information and visualizations of the product do not
align with reality [6] and entail a degree of uncertainty [7]. To reduce the perceived risk of
buying online, consumers strive to experience diverse components of e-commerce websites,
predominantly sensory communication (e.g., high-quality pictures).
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Website creators and marketers, on the other hand, can utilize numerous models and
measurement methods that address the websites” quality from a holistic perspective. For
instance, Aladwani and Palvia have developed an instrument for measuring user-perceived
web quality [8]. Furthermore, Fernandez Cavia et al. have presented a web quality index
(WQ)I) for official tourist destination websites [9] and Abdallah and Jaleel are focusing on
website appeal by developing an evaluation framework [10]. In their study, they compared
a total of 15 other website assessment models covering different industries and perspectives.
Several additional studies have proposed evaluation frameworks and criteria in the field
of websites, e.g., Chiou, Lin, and Perng 2010 [11] for a literature review as well as Bleier
et al. [3]. However, with regard to online sensory marketing, there is no methodology to
comprehensively analyze specific e-commerce websites for sensory components. Simulta-
neously, a need is emerging to turn the e-commerce shopping experience into an online
sensory shopping experience [2].

There is currently no sensory marketing model present that incorporates digitization
trends and focuses on sensory aspects of communication in online environments. A need is
emerging to turn the e-commerce shopping experience into an online sensory shopping
experience. Although marketing research strives for sensorily designing e-commerce
websites to help online retailers enrich the online shopping experience, guidelines, and
an appropriate measurement model for choosing and evaluating these design options are
lacking, revealing an important research gap. Therefore, two research objectives are derived
for this work. First, we focus on whether sensory elements can be measured in the context
of e-commerce platforms by creating an assessment proposal for sensory content in digital
settings. Second, we address the question of whether similarities or differences between
industries can be identified by applying the developed index.

Following these two objectives, the work is structured as follows: Section 2 reviews
the scientific literature and deals with the theoretical background of sensory marketing,
in particular referring to sensory imagination, sensory deprivation, and sensory overload
as theoretical foundations for the index. Section 3 deals with the development of the
Online Sensory Marketing Index (OSMI), its parameters and indicators, and a proposal for
weighting and measurement with a subsequent interpretation of the sensory measurement
values. Section 4 presents and compares sensory measurements of websites within a
field study of 16 websites from the technology, automotive, fashion, and food industries.
Section 5 highlights and discusses the results’ main advantages and disadvantages. The
manuscript ends with Section 6, which presents conclusions, limitations, practical relevance
for marketers, and approaches for future research.

2. Theoretical Background
2.1. Online Sensory Marketing

The internet has become the main driver for presenting and selling products in an
increasingly digitized world [2]. The time spent online continues to rise [12]. Thus, sensory
marketing comprises the targeted, strategic generation of advertising potential for all
five human sensory stimuli [13]. Krishna defines sensory marketing as “marketing that
engages the consumers’ senses and affects their perception, judgment, and behavior” [13].
Additionally, based on the predominance of bisensory marketing [14], stationary and online
awareness of a sensory consumer approach is rapidly growing [2,15,16]. According to
Zajonc [17], sensory-level processing and retrieval seem to be automated and can affect
preferences.

Furthermore, specific sensory information on products and services can influence
people’s attitudes, purchasing intentions, and consumption [18]. Imagine the sound of
opening and closing a car door, the smell and taste of freshly brewed coffee, or the feel of the
textile structure of a new dress. All these sensory stimuli offer valuable information about
the value of products and can significantly influence the purchasing decision process [13].
Consequently, advertising messages always have a more substantial effect if they affect the
consumer through more than one sense [19]. As a result of changing buyer behavior, sensory



J. Theor. Appl. Electron. Commer. Res. 2022, 17 753

marketing has increasingly become part of scientific discourse [13,19]. However, what
strategy should be chosen if products are marketed via the internet on e-commerce websites?
The fundamental problem of selling marketing goods via e-commerce is that some human
stimuli cannot be directly addressed. Although numerous scientific contributions focus on
implementing sensory elements in online environments [2,20,21], no holistic evaluation
initiatives of these individually addressed sensory stimuli exist. Therefore, we address
this previously described research gap through the theoretical foundations of sensory
imagination, sensory deprivation, and sensory overload to develop an assessment proposal
to capture and evaluate sensory elements. Figure 1 briefly illustrates the research model
used for the study’s exploratory nature.
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Figure 1. Research model.

2.2. Sensory Imagery as a Catalyst for Online Consumer Experience

Current research underpins the ongoing trend in focusing on sensory imagery as a
bridge to new technologies in the digital marketing context [2,22,23]. Research on the
phenomenon of sensory imagery, which refers to the experience of one of the human senses
via the activation of another human sense, has been scarce [23,24]. According to Macinnis
and Price, “imagery processes are evoked as sensory experiences in working memory” [25],
and sensory imagery can appear in any sensory modality [26]. By generating images for
each sense, sensory information can be retrieved in the form in which it is perceived and
processed [23]. However, when shopping via e-commerce websites, haptic, olfactory, and
gustatory sensory stimuli are limited. However, as Chao and Martin [27] indicate, viewing
a product can lead to the same neuronal activities as actual contact or use, proving that
mental contact and handling a product can be simulated. We consider that this finding is
also valid for e-commerce websites under the assumption of mental simulation [2,18,21].
These repetitions can activate some of the same brain areas that were engaged during the
initial experience, which can evoke comparable sensations [28,29]. Hence, owing to sensory
imagery, these senses can be addressed indirectly via the visual and auditory senses [23,30].

However, several studies in the field of neuroscience have used functional magnetic
resonance imaging (fMRI) to prove that the level of sensory stimulation caused via sensory
imagery is generally weaker than the actual perception caused by addressing a certain
sense directly [23,31,32]. Although sensory imagery can be enhanced by reenacting senso-
rimotor processes [32], there is no evidence that imagination can be equated with direct
perception. Furthermore, imagery depends on several variables, such as the vividness of
mental images [33] and the likelihood of the individual evoking them [34,35]. The disparity
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between perception and imagery is further supported by an earlier study from Unnava,
Agarwal, and Haugtvedt [36], who found that imagery in one modality is reduced when
perceptual resources are used in the same modality. Lastly, Elder and Krishna state that “As
sensory imagery formation requires perceptual resources, occupying these resources leads
to weakened imagery” [23]. Elder and Krishna [37] also proved that humans mentally sim-
ulate the movements that can be performed with a visually shown product, implying that
companies should present products online as realistically and tangibly as possible [2,21].
Nevertheless, imagery can compensate for the actual sensory stimulus [30,38]. Peck, Barger,
and Webb [39] addressed whether imagining the touching of a product can generate and
strengthen the feeling of ownership. Their findings show that imagining the touching prod-
ucts can lead to an equally high feeling of possession. The result generally connotes that the
more realistically the viewer can imagine the product in his own hands, the more significant
the endowment effect becomes. Therefore, the imagining of an action can increase the
advertised product’s attractiveness and the consumer’s willingness to buy [40]. Krishna
and Morrin [41] also demonstrated that haptic information in the form of texts could affect
the consumer’s perception that an actual touch is not essential. Reading can evoke sensory
imagination and lead to neuronal activation in corresponding brain regions [42]. For exam-
ple, the primary olfactory cortex is activated when strong smells are read [43] and the taste
buds in the mouth are activated when prepared food is described [28]. The linguistic style
in which verbal content is conveyed or the characteristics of the text—including the choice
of words and the use of questions, specific pronouns (you, your), and adjectives—can
influence product conversions and consumers’ perception of website effectiveness [44,45].

2.3. Sensory Deprivation in Online Environments

Based on numerous scientific studies from which we collected the OSMI, less or no
sensory communication on e-commerce websites can be detrimental to the online sensory
consumer experience. We call this effect online sensory deprivation (OSD) and define it
according to the definition of Solomon et al. [46]: Online sensory deprivation is a process
by which the consumer is deprived of an extensive lack of sensory stimulus perception in
the online environment, leading to a disorienting and frustrating customer journey. A lack
of external stimuli (e.g., colors, sounds, people, conversations) can contribute to thought
disorders and malaise. In extreme cases, this occurs when certain essential sensory stimuli
are deprived, such as gustatory texts and images on food websites. Lastly, the absence of
such sensory modalities in online environments can cause consumers to become bored and
short dwelling time on the viewed website. The early beginnings of the internet reflect this
in that the text-heavy pages quickly demotivated people from continuing to browse and
caused users to not see internet browsing as enjoyable. Additionally, the need for touch
(NFT) [47] is a mediating factor that makes conveying haptic sensory impressions on the
internet more essential. Yazdanparast and Spears [21], for example, conclude that a good
mood can compensate for the frustration caused by a lack of haptics for people with a high
NFT and provide findings to overcome OSD.

2.4. Sensory Owverload in Online Environments

Given the complexity of sensory processing, as projected on the sensory communi-
cation quality of e-commerce websites, a “more-is-better approach” [3] is not necessarily
the best option to choose. Exaggerating the sensory appeal to consumers can negatively
affect purchase decisions [48], and one should always ask, as Riedel and Mulcahy suggest,
“Does more sense make sense?” [49]. From a sensory marketing perspective, the possibility
of addressing all five senses in a targeted manner must not lead to the five senses being
entirely addressed. Addressing two to three senses might be sufficient. Homburg, Imschlofs,
and Kiihnl [48] conducted a study about sensory overload and presented test persons with
different sensory influences and excitation levels. They found that excitation congruence
combinations of these stimuli contribute to a higher willingness to pay and more favorable
product evaluations. First, this supports the importance of sensory congruence in respond-
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ing to consumers. Second, the study demonstrates that when three sensory stimuli are
used in a retail environment, one stimulus should have a lower excitation level. If three
strong sensory stimuli are used, the willingness to purchase a product may decrease and
result in a less positive product evaluation. In the field of digital sensory marketing, we
can assume that sensory overload can lead to an aversion to the visited website. However,
as Krishna [13] stated, sensory overload is as easy to achieve as information overload, even
if scientific research is still greatly needed.

3. Methodology

Our subsequent measurement approach evaluates sensory marketing efforts in online
environments based on findings obtained directly from the increasing number of sensory
marketing research initiatives. Several studies have proposed evaluation frameworks and
criteria in the field of websites (e.g., Chiou, Lin, and Perng 2010 for a literature review).
However, in regard to online sensory marketing, there is no methodology to comprehen-
sively analyze specific e-commerce websites for sensory components. Therefore, we adapt
the index for evaluating tourism websites developed by Fernandez-Cavia et al. [9], called
the web quality index (WQI), to match our purpose. Moreover, the same methodology is
applied to assess the feasibility of the derived OSMI through a field study consisting of
16 websites from four different industries. The results are presented in the next Section 4.

Additionally, the past two decades in scientific literature have shown that researchers’
interest in improving consumers’ sensory experiences in online environments is steadily
increasing [2,20]. Therefore, the purpose of the derived Online Sensory Marketing Index
(OSMI) as a conceptual framework is to help practitioners obtain a shared sense of what
is needed to create a sensory “webmosphere” [2] that can engage online shoppers’ senses
properly via online sensory marketing possibilities. It will show which parameters and
indicators may be helpful for sensory staging online.

3.1. OSMI Parameters

To establish the OSMI framework, we focus on the dimensions of online customer
experience presented by Bleier, Harmeling, and Palmatier [3] (informativeness, entertain-
ment, social presence, and sensory appeal) and build the OSMI in particular based on the
sensory appeal dimension and expand it towards the five human senses.

We summarize this approach in the OSMI design in Figure 2. Beginning with haptics,
a dominant quantity and expression of haptic elements over all other parameters becomes
apparent. In total, there are 14 indicators for the parameter haptics (of which six are indirect),
two indicators for olfactory, four for acoustics, five for the gustatory sense, and lastly, six
indicators for sight. In addition, text-based indicators are assigned to each parameter, and
other sensory elements, such as images, videos, or 3D data, are enriched.
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Figure 2. Overview of the Online Sensory Marketing Index.

3.2. OSMI Indicators

In Table 1, a uniform structure is chosen for all tables, which in the left column includes
the abbreviations (e.g., H for haptics) and the possible numerical values for each indicator.
These options are described in more detail in the middle column of the indices.

Similar to the study by Fernandez-Cavia et al. [9], the OSMI is characterized by
indicators that use different scales: The scale is 0-1 in case a specific indicator is present
or absent. On the other hand, if more factual statements can be made about the quality
of the sensory characteristic, a 0-2 or 0-3 scale is used, e.g., Weak (0); Standard (1); Good
(2); Excellent (3). The indicators were developed based on peer-reviewed journals with
appropriate validations and the references are included in Table 1. Across the OSMI
parameters, text-based indicators provide the basis for the assessment. Applying sensory
information via a story format can be particularly useful [88]. Additionally, Elder and
Krishna [19] showed that advertising texts and product descriptions could enhance the
product experience if they are designed to be sensually congruent. In this context, the use
of active verbs instead of nouns is advantageous [50]. In particular, Raposo et al. state that
“Action words appear to activate motor regions only when they occur in isolation or in
sentences that emphasize body movements.” [52]. Therefore, we include within the OSMI
framework that an influence on the senses can occur at least indirectly on the basis of active
verbs or sensorily formulated sentences.
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Table 1. Overview of the Online Sensory Marketing Index (OSMI).

Specification
Parameter Indicator (0) Weak (1) Standard (2) Good (3) Excellent References
Available (at least one keyword . . . .
H1 (0-3) Text based haptic imagery Not present (N.p.) sensory matching the Indirect formul;ti.ons ¢ erbtten request (e.g.) use of active [38,39,50-52]
advertised product) (e.g., narrative delivery of content)  verbs (e.g., imperative)
% H2 (0-3) Endowment effect Nop. Arouse the sense of ownership with (1) Supplemente_d by (hlgh— 2 Suppleplented by pictures with 39,53,54]
= textual references resolution) emotional images I-Perspective and/or 3D images
.3 . . Representation from .
g H3 (0-3) 2D images N.p. Super-zoom-images (feature crops) different angles Use I-perspective [37,55]
g g Depicted dimensions of .
& H4 (0-1) the product N.p. Available [37]
EIE H5 (0-3) 3D product visualization N.p. Available Rotation In online procfluct Interactive rotatlo‘n in online [55-61]
] presentation (automatically) product presentation
A Hé6 (0-2) Product video (moving images) N.p. Product in action Product in action and explained [62,63]
by spokesperson
H7 (0-3) Virtual try-on (VTO) N.p. Available VR including self-location Personalized VR [57,58,64,65]
Representation of .
H8 (0-1) interpersonal touches Np. Available [66]
& H9 (0-2) Brand N.p. Available Brand with a high level [67]
) of awareness
.§ H10 (0-1)  Online forum N.p. Available [21]
5 e . .
E H11(0-3)  Positive mood Bad mood Neutral Enthusmstlc. pictures of Images from (2) combined with [21]
) persons/animals texts and/or sounds
& H12 (0-2) Recommendation agents N.p. Automated /based on other Automated'/personahzed on [3]
T own behavior
g H13(0-2) Interactive Chat with employees N.p. Chatbot Interactive chat with real employees [3,21]
-
E H14 (0-1)  Discounts (price promotion) N.p. Available [21]
Available (at least one keyword
B 01 (0-3) Text based olfactory imagery N.p. sensory matching the Indirect formulations Written request [43,68,69]
£ advertised product) T
= ; Mood image evoking
o 02 (0-1) Imaged based olfactory imagery N.p. olfactory imagery
Available (at least one keyword
8 Al (0-3) Text based acoustic imagery N.p. sensory matching the advertised Indirect formulations Written request [36,50]
§ product) !
2 . . .
< A2 (0-1) Imaged based acoustic imagery N.p. Mood image evoking acoustic

imagery
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Table 1. Cont.

Specification
Parameter Indicator (0) Weak (1) Standard (2) Good (3) Excellent References
A3 (0-3) Sound s/Music No acoustics Tones avallablg, but nqt congruentto  Individual tones tuned to Music tunef:l to m.atch the senses, [70]
other sensory impressions other senses playable with a click
Perceived sounds about Words are sensually adapted
A40-1 . N.p. according to their sound on [71,72]
lived words
product (category)
Speaker/voice congruently
A50-3 Speaker/Voice N.p. Speaker/voice integrated Speaker/voice is sensually tuned matched to the senses and spreads ~ [62,73,74]
a positive mood
Available (at least one keyword
G10-3 Text based gustatory imagery N.p. sensory matching the Indirect formulations Written request
! [16,19,75]
advertised product)
. Mood image evoking
G20-1 Imaged based gustatory imagery Not present custatory imagery
o Not present or black, One color sensuall
3 G30-1 Use of color schemes white or too many, ualy [76-78]
= . congruently applied
s mixed colors
3 Brand and/or product
© G401 Adjustment/design of the name not sensually Product category and name of the (72]
brand-name /Product name adapted to product brand or product sensually matched
(category)
G50-1 Typography of the Typography is not Typography is matched to [79]
product description adapted to product taste  product taste
. . Product layout (total) is L.
C60-1 Product look (incl. packaging) not adjusted to Product layout (total) is tailored to [79,80]
and surfaces product taste
product taste
Available (at least one keyword
V10-3 Text based visual imagery Not present sensory matching the advertised Indirect formulations Written request [19]
product)
V20-3 Coloring of web page Not tuned Adapted to the product Matched to product/brand Gender-specific color schemes [81,82]
= V30-1 Key frames (images) N.p. Available [371]
= V4 (0-1) Dynamic images N.p. Available [62,83]
g . .
§ V5 (0-3) Mood video N.p. Available at standard definition Available at high def. (1080p) é‘;%lé%zl)e atultra high def. [62]
. Strong contrast (dark products with
V6 (0-1) Contrast of Images/web page Not tuned light background and vice versa) [84]
V7 (0-1) Surface (gloss vs. matt) Not coordinated Available [85]
V8 (0-1) Handwritten information N.p. Available [86]
V9 (0-2) Customer star ratings N.p. Available Including reference [3,87]
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Finally, McCabe and Nowlis [89] proved that product descriptions and advertising
messages are perceived more strongly if they contain a pictorial illustration of the sensory
experience. Indirect formulations, such as, “The taste of this freshly brewed coffee in
the morning is a pleasure for every palate”, create a sensory imagination and can lead
to increased product perception as well as purchase intention [90]. In contrast, a written,
direct request about how the taste could be perceived is considered even more effective and
is therefore assigned the highest evaluation level (3). This corresponds to a formulation
such as, “Imagine how the freshly brewed coffee touches your palate in the morning and
that you can taste the fine roasted aromas.”. In addition to sensory texts, (2D) images
are included in the OSMI evaluation. Images are often standard in e-commerce but dif-
fer qualitatively regarding resolution and content, even if they can drastically increase
purchase intention [55]. Presenting products from different angles should be as natural
as high-resolution images using (2D) superzoom images [37]. In contrast, 3D images or
animations generate interactivity by allowing consumers to zoom in on every angle of the
product while rotating the item [58,59]. This creates more vivid visualizations of using
products, leading to higher purchase intentions than when the same information is pre-
sented only statically [56]. Furthermore, a virtual try-on (H7) can reduce perceived product
risk and increase the entertainment of online customer experiences [57,58]. For example,
an online store’s appealing design, positive product descriptions or ratings, chats with
friendly consultants, plenty of humor, and compelling images can attract people to online
shopping. Therefore, the OSMI includes indirect haptic indicators (H9-H14) that can have
a situational influence on the haptic sense when direct touch is not possible [3,21,67].

3.3. OSMI Weighting

An essential step toward evaluating the sensory appeal of e-commerce websites is to
operationalize the content to be quantitatively measured using standardized scale in the
range from 0 to 1. After the analysis, the indicators are usually weighted; each indicator
is assigned a relative weight according to its significance within the analyzed parameter.
Weighting higher-level parameters as such are also conceivable in this context. The weight-
ing of each parameter or indicator is performed chiefly by discussion and negotiation of the
value. In their research, Fernandez-Cavia et al. [9] suggest including expert opinions within
a research team and existing literature, considering the importance of the indicator in each
parameter and the extent of its scale. In the case of the OSMI, Petit et al. [2] highlight that
the influence of sensory marketing on consumer behavior online is not limited but does not
occur via the same channels as in the physical environment. Many scientific studies propose
that, for example, parameter haptics should be weighted twice or higher in general [91].
However, the requirement after touch varies from person to person according to the NFT
and the product category [47,92]. Due to these additional dimensions, sensory weighting
is required to perform a differentiated analysis. For this purpose, the industries specified
by Kilian [93] were adopted. He distinguishes between vehicles, electronics, households,
furnishings, fashion, office supplies, hygiene, food, and service industries. This list of
industries can be easily expanded. A rating of one to five represents the relevance of the
different senses. One means that addressing the corresponding sense is unimportant, and
five means that addressing the senses is extremely important in this industry. A rating
below one is deliberately omitted since supposedly insignificant senses can influence other
senses or fundamentally improve the well-being of a consumer. Therefore, a gradation
of senses is to be created in which directly addressed sensory modalities of a particular
industry receive the highest rating, and accompanying sensory perceptions are rated de-
pending on the strength of their influence. Appending the weighting of the five sensory
modalities directly and following the calculation of the OSM], a distribution of the ratings
by industry is depicted in Table 2. According to Kilian [93], the overview shows that three
to four sensory modalities are of medium to high importance in nearly every industry,
underscoring multisensory customer appeal. While visual perception plays a vital role
in all industries, taste is of great importance only in the food sector. In other industries,
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the gustatory sense could only be used to improve well-being or stimulate memories. In
contrast, the sense of touch is of at least medium importance across all industries. The factor
of a haptic quality check, especially in the fashion, furnishing, and electronics industries, is
highly relevant. Whether one imagines the feelings of a sweater’s material or the weight
and comfort of holding a smartphone, haptic perception is omnipresent in these industries.

Table 2. Sensory weighting per industry offline and online.

Imagery (—40%)

Industry/Sector Example(s) Haptics Olfactory Gustatory Acoustics Vision Sum Product Categorization
. (XX X ) [ X X ° (XX X (XX XX} 17 Search Product
Automobile Car
[ X ] ( X J [ J (X X X ] 00000 14
(XXX [ X ] [ (XXX X] (XXX X 17 Search Product
Technology TV
[ X ] [ ) [ ] (XX X X J (XX X X ] 14
(X X ] (X X} ® (XXX ) (XXX 15 Search Product
Mi
Household icrowave P oo ° PP PO 13
. (XXX X ] (XY X} ® (X X} (XXX X ] 17 Experience Product
Interior Couch
[ X X ] 0000 [ J (X X J 00000 16
(XXX X ] [ X X ] [ ] ([ X ] (XXX X ]
Fashion T-Shirt 16 Experience Product
[ X X J (X J [ ] (X J (XXX X ] 13
X . X (XXX} [ X X ) [ ] [ X X ) (XXX} 15 Search Product
Office supplies Pencil
[ X ] (X J [ (X X J (XXX J 13
Hygiene/Cosmetics  Parfum o000 o000 ° o0 XYy} 17 Experience Product
[ X X ] [ X X ] o [ X J (X X X ] 14
(X X ) (XX XY} (XXX X (X X ) (XXX X 21 Search Product
Food Candy
[ X ] [ X X ] (X X J (XX ] 00000 16
. 0000 o000 ( X} (XX X ) 00000 i
Vacation/Travel Flight 19 Experience Product
[ X ] ( X J [ J (X X X ] 00000 14
(X X X ] (X X X ] (XX X X ] i
Healthcare * Vaccine (X X ] (XX ] 19 Experience Product
[ X ] ( X} [ X ] [ X X J 00000 13
. : o000 (X4 o0 o000 oo000 17 Experience Product
Leisure * Streaming
(X J [ ] [ ] (XX X J (XXX X ] 13
[}
Lifestyle/Juwelry *  Watch ceee eeee oo eee eoooe 18 Search Product
[ X ] (X J [ ] (X X J (XXX X ] 13

Legend: eeeee a extremely important/ e a extremely unimportant (basically enclosed)/ ® a original weighting (of-
fline driven)/ ® a adapted weighting to online-environment/* additional Industry (not included at Kilian (2010).

The senses of hearing and smell vary considerably in their importance in different
industries. Lastly, only by considering the OSO and OSD does achieving higher OSMI
ratings become a worthwhile goal.

3.4. OSMI Measurement and Interpretation

After evaluating the individual indicators, a standardized index is prepared for each
parameter and rounded to two decimal places. Therefore, the result is always between
0 and 1 for each of the five parameters and the analyzed websites. The combined OSMI
assesses the sensory quality. We define the OSMI by the following Equations:

1
OSMI = 5 (Xg +Xo +Xa +Xg +Xv) (1)
or alternatively as follows: s
1
OSMI = — 3 2
s Lx @

Before interpreting the OSMI values, we must consider the effects of sensory depri-
vation and overload. Therefore, OSMI,, includes a weighting proposal via the weighted
arithmetic mean and can be subsumed as follows:
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OSMTyy = Z:;& 3)
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Adding the weighting enables the possibility of a plausible and realistic interpretation
of different OSMI,, values. Table 3, therefore, shows an example application of the OSMI,
including the calculations of the parameter values and the OSMI,,. Figure 3 shows different
intervals of possible OSMI,, calculations, each containing a quality description of the
measured sensory communication quality. Contrary to the unweighted OSMI, even a very
high OSMLI,, value is disadvantageous and undesirable to achieve. In this way, examples
of pleasant and dissatisfactory sensory designs can be distinguished. An analysis of the
improvement potential is easily possible by using specific details. The results can be used
fundamentally for specifying sensory optimizations and even for the direct comparison of
different industries with one another. We recommend that an OSMI,, of >0.80 be considered

an online sensory overload (OSO).

Table 3. Example of OSMI measurement.

J-Haptics J-Olfactory J-Acoustics J-Gustatory @-Visuality
0-3 H1 3 0-3 o1 0 0-3 Al 3 0-3 G1 0 0-3 \%! 3
0-3 H2 3 0-1 02 0 0-1 A2 1 0-1 G2 0 0-3 V2 2
0-3 H3 3 0-3 A3 3 0-1 G3 0 0-1 V3 1
0-1 H4 0 0-1 A4 0 0-1 G4 0 0-1 V4 1
0-3 H5 3 0-3 A5 0 0-1 G5 0 0-3 V5 0
0-2 Hé6 1 0-1 G6 0 0-1 V6 1
0-3 H7 0 0-1 V7 0
_ 0-1 H8 0 0-1 V8 0
x 0-2 H9 2 0-2 V9 0
0-1 H10 0
0-3 H11 1
0-2 Hi12 1
0-2 H13 2
0-1 H14 1
30 20 4 0 11 7 8 0 16 8
B ~067 ¢ ~0.00 Z ~0.64 0 ~0.00 5 ~050

5
OSMI = é Yoxi= é (0.67 +0.00 + 0.64 + 0.00 + 0.50) OSMI = 0.36
i=1

5 w:x:
OSMlIy = E'Eg% = (£)%0.60%0.67 + (%) % 0.60 % 0.00 + () *0.64 + (&) % 0.60 0.00 + (3 ) *0.50 OSMly = 0.43
i=1"1

Note: Weighting Example belongs to Technology-industry.
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Figure 3. Interpretation proposal of the weighted OSMI values.
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Thus, the preferred range is between 0.41 and 0.60 (“good” rating) or 0.61 and 0.80
(“high” rating). We set the value range of the OSMI, for such cases from 0.00 to 0.20.

Lastly, the OSMI becomes a curve that rises steeply toward the OSO since the proba-
bility of overload increases firmly with each additional sense addressed [48]. The general
advantage of the method chosen is that these indicators allow general comparisons between
the websites analyzed. Those who have been positively rated can be compared based on
individual indicators.

4. Results

The test of the OSMI analysis approach was conducted based on 16 websites from four
different industries. We chose the automotive, fashion, food, and technology industries,
whose OSMI results per parameter are summarized in Table 4. Next, we will address each
industry separately and explain the findings.

4.1. OSMI Evaluation of the Automobile Industry

Our investigation of the automotive industry has focused on international corporations
like VW, Tesla, Ford, and GMC. We deliberately chose this mix to examine relatively new
companies in addition to established companies with a long history. Likewise, the sales
figures of the four companies are sometimes very different. While analyzing the websites,
we focused exclusively on the subpages of the respective electric models since this trend
toward electromobility is increasing worldwide, and the advertising measures of the
companies are thus greatly focused on. It can be assumed that the websites are updated.
However, our analysis reveals a divided picture of sensory communication elements among
the four websites studied. The best weighted OSMI score was achieved by GMC at 0.44,
followed by VW at 0.28, and lastly by Tesla and Ford with an identical score of 0.23 (J
OSMI,, 0.30). A closer examination of the use of the five senses” indicators shows that
neither the olfactory nor the gustatory sense is affected. On the other hand, there is a strong
focus on haptic and visual stimuli, while the auditory sense is addressed sporadically.
The haptic consumer approach is mainly textual and pictorial. The haptic imagination of
advertised electric vehicles and their features are described extensively in narrative form.
In addition, GMC and VW write requests for haptic imagery and receive the highest rating
of indicator H1. For instance, GMC uses the phrase “Let the world in by removing the four
panels and the front I-Bar and lowering the power Rear Drop Glass” and, to haptically
promote features of their new ID.4 vehicle, VW writes, “Get your fingers warmed up”.
Both are formulated as imperatives and involve the consumer’s sense of touch with a call
for haptic imagination. However, the endowment effect (indicator H2) is only forced by
Ford, e.g., by formulating and simultaneously combining the following sentences with
pictures from a first-person perspective showing the cockpit of the vehicle: “Get to know
your vehicle on your terms”. The word “your” evokes the image of taking possession of
the advertised vehicle and simultaneously increases the desire for it. Peck, Barger, and
Webb [39] have already confirmed that haptic imagery can have the same impact on the
endowment effect as actual touch, and the endowment effect ultimately reinforces the
desire for the advertised product. This could be supported by 3D product visualization,
product videos, or virtual try-ons (H5-H7). However, these content variants are not used
universally across all websites. VW offers a virtual try-on to project the vehicle into the
room with one’s cellphone camera. In addition, except for Ford, every website studied
implemented an interactive chat option, which is essential for interpersonal and haptic
imagery. Such interactive content is, as it was, the highest density of indicator H13 across
all four industries studied.



J. Theor. Appl. Electron. Commer. Res. 2022, 17 763
Table 4. OSMI results of the field test.
Branche = Companies @-Haptics . 9- 9- 9- 0S-MI OSMIw 9 URL Abs. Var.  Rat. Var.
Olfactory Gustatory ~ Acoustics  Visuality OSMIw T T
. 0.47 0.00 0.00 0.27 0.47 0.24 I oo < i o
Automobile VW 008 0.00 0.00 0.06 014 0.28 (1) https://www.vw.com/en/models/id-4.html 0.04 17.65%
Automobile Tesla 832 888 888 888 8?2 019 0.23 (1) https:/ /www.tesla.com/modely 0.04 26.19%
0.30
. 043 0.00 0.00 0.00 0.53 0.19 . - . . o
Automobile Ford 0.08 0.00 0.00 0.00 016 0.23 (1) https:/ /www.ford.com/trucks/f150/f150-lightning /2022 / 0.04 20.71%
. 0.50 0.00 0.00 0.64 0.67 0.36 .
Automobile GMC 0.09 0.00 0.00 015 020 0.44 (1) https:/ /www.gmc.com/electric/hummer-ev 0.08 20.41%
. Tommy 047 0.00 0.00 0.00 0.53 0.20 . S e o
Fashion Hilfiger 0.09 0.00 0.00 0.00 017 0.25 (1) https:/ /www.us.tommy.com/man-suits 0.05 26.88%
. Hugo 0.60 0.00 0.00 0.64 0.53 0.35 (1) https:/ /www.hugoboss.com/us/boss-x-nba/
Fashion Boss 0.11 0.00 0.00 0.08 0.17 0.36 (2) https:/ /www.hugoboss.com/us/boss-experience/ 0.01 1.17%
0.33
Fashion Levi’'s 8?3 888 888 888 g;g 025 033 (1) https:/ /www.levi.com/us/shop-all /501-levis-7/8-jeans /p /362000167 0.08 29.96%
. . 0.40 0.00 0.00 0.55 0.80 0.35 (1) https:/ /www.nike.com o
Fashion Nike 0.08 0.00 0.00 0.07 0.25 0.39 () https:/ /www jordan.com/ collection /air-jordan 0.04 12.50%
Ben & 0.33 0.00 0.75 0.27 0.60 0.39 ) S oo
Food Jerrys 003 0.00 011 0.00 014 0.28 (1) https:/ /www.benjerry.com/ —0.11 -28.64%
Haagen- 0.23 0.00 0.50 0.00 0.60 0.27 DV , e .
Food Dazs 0.02 0.00 0.07 0.00 0.14 0.23 (1) https:/ /www.haagendazs.us/products/ice-cream —0.04 -12.03%
0.40 0.25 0.88 0.00 0.53 0.41 0.25 (1) https:/ /www.espresso.com/de/en/order/machines/vertuo/vertuo-next-
Food Nespresso dark-grey —0.09 -21.87%
0.03 0.04 0.13 0.00 0.13 0.32 (2) https:/ /www.espresso.com/de/en/order/capsules/vertuo
0.30 0.00 0.63 0.00 0.20 0.23
Food Coca Cola 003 0.00 0.09 0.00 005 0.16 (1) https:/ /www.us.coca-cola.com/ —0.07 -27.73%
Technology Apple 88(8) 888 888 8;? 8;? 041 051 (1) https://www.apple.com/iphone-13-pro/ 0.10 24.79%
0.70 0.00 0.13 0.73 0.60 043 e . I .
Technology ~ Samsung 010 0.00 0.01 021 018 0.50 (1) https:/ /www.samsung.com/us/smartphones/ga-laxy-s21-ultra-5g/ 0.06 15.55%
047
0.67 0.00 0.00 0.64 0.50 0.36 (1) https:
Technology  Microsoft / /www.microsoft.com/en-us/surface/devices/surface-pro-x/tech-specs 0.07 18.75%
0.09 0.00 0.00 0.19 0.15 0.43 (2) https:/ /www.microsoft.com/en-us/d/surface-book-3/8xbw9g3z71f1?
Hewlett- 0.37 0.00 0.00 0.73 0.56 0.33 (1) https://www.hp.com/ch-en/shop/ offer.aspx?p=b-hp-zbook-create-g7 o
Technology 1, vard 0.05 0.00 0.00 0.21 016 0.43 (2) https:/ /www.hp.com /us-en/workstations/ zbook-firefly.htm] 0.10 30.01%
0.03 9.64%

Note: All URLs have been retrieved on 16 July 2021 (Exception: Apple’s URL was visited on 26 September due to product launch).
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Furthermore, the sight is addressed well across all manufacturers, due mainly to the
balanced design of sensory texts combined with corresponding visuals, as reflected by
good to excellent ratings. In contrast, only GMC and VW address the auditory sense well
by providing sensory information about the vehicle’s sound system. However, Tesla and
Ford do not focus on acoustic-style elements.

4.2. OSMI Evaluation of the Fashion Industry

To analyze web pages from the fashion industry, we select well-known, high-quality
brands such as Tommy Hilfiger, Hugo Boss, Levi’s, and Nike with somewhat different
target groups and purposes. To simplify the analysis of fashion websites, we focus on
constantly examining one to two websites. Following this strategy, Nike’s best-performing
website had an OSMLI,, of 0.39, followed by Hugo Boss with 0.36. Levi’s had an OSMI,,
of 0.33, and Tommy Hilfiger had a score of 0.25 (J OSMI,, 0.33). As in the automotive
industry, none of the websites studied in the fashion sector addresses the olfactory or
gustatory senses. In contrast, since clothing is traditionally a good that is experienced [92],
the haptic sense plays a unique role and is emphasized by all websites. However, the
haptic parameter shows that Hugo Boss achieves the best partial score of 0.60 because it
is the only fashion company with ratings of H5 (3D content) and H13 (interactive chat
with employees). In this context, 3D sensory content is related only to the virtual store
tour and not individual products. Nevertheless, virtually entering a showroom generates a
haptic imagination. Additionally, text-based haptic imagery is at a reasonable level. Both
Tommy Hilfiger and Levi’s obtained the best score on H3 by using imperatives and active
verbs such as “Accentuate your waist with the belt on this gender-neutral pinstripe blazer
that perfectly accentuates your figure”. Based on the examples examined, the fashion
industry shows an excellent positive mood (H11), which promotes social presence and
thus indirectly promotes haptic imagery [21]. Discounts (H14) also contributed to this
effect and were found at all four companies. In contrast, the interactive chat function with
employees (H13) is implemented by only Hugo Boss. The visual parameter is strongly
addressed within this industry so that every website scores above 0.50. Specifically, Levi’s
and Nike stand out with scores of 0.73 and 0.80, respectively. Indicator V1—text-based
visual imagery—is also used in indirect formulations on all four websites studied. Both
Levi’s and Tommy Hilfiger have additionally formulated written prompts to cause visual
imagery. For example, Levi’s writes the following written request: “Close your eyes. Think
“jeans.” Now open. They were 501 s®, right?” and strongly pushed the visual imagery
of the promoted product. In addition, the color design (V2) of all four fashion websites
is sensually congruent with the respective products within the framework of the visual
parameter. Interestingly, Levi’s and Nike are the only companies in the fashion industry
that have implemented customer star ratings on their e-commerce platforms (V9) and
handwritten information (V8).

4.3. OSMI Evaluation of the Food Industry

Since the food industry is highly horizontally diversified, we select websites from
the ice cream, coffee, and soft drinks industries to obtain a different perspective on the
overarching industry. Nespresso leads the OSMI calculations for this industry with an
OSMI,, of 0.32, followed by Ben & Jerry’s scoring 0.28, Haagen-Dazs scoring 0.23, and
Coca-Cola scoring 0.16. Due to the weighting of the OSMI, a decreasing correction of the
unweighted OSMI values by —0.08 on average is shown for the first time in this industry.
The weighting caused both the automotive and fashion industries to have slightly improved
OSMI values. In contrast, the largest change is observed in Ben & Jerry’s, whose OSMI,,
is approximately —0.11 lower than the unweighted OSMI. For Nespresso, the OSMI,,
decreases by —0.09, Coca-Cola’s OSMI decreases by —0.07, and Haagen-Dazs” OSMI
decreases by —0.04. The reason for this gradation is obvious based on the industry-specific
weighting of individual senses, according to which haptics are weighted with only three of
five possible points. In addition, 40% is deducted due to the limited imaginative ability.
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Ambitions in the gustatory sensory appeal were also reduced by 40%. The generally low
weighting of the parameter haptics is also reflected in the findings, which represent the
lowest average values for haptic consumer appeal across all four industries. Nevertheless,
haptics play an important role in sensory communication, even if haptics may be secondary
in the food industry. This is shown by the fact that the websites studied address the haptic
and visual senses online, in addition to the expected taste senses. A closer look at the
haptics parameter shows that Nespresso and Ben & Jerry’s use text-based haptic imagery,
including written requests (H1). For instance, phrases such as, “But this combined batch
of brownie batter & cookie dough won't last forever, so spoon in while you can!” (Ben &
Jerry’s) or “Take your coffee enjoyment to a new level” (Nespresso) foster haptic imagery.
Other haptic indicators of the OSMI framework are used less frequently and sometimes at
a lower quality on the websites. For instance, most of the pictures placed throughout the
websites are small. There is no possibility of zooming in to see more detailed images. The
3D content is not available (H5). In addition, Ben & Jerry’s, for example, places a spoon
beside the ice cream to foster haptic and gustatory imagination. In contrast, within most
pictures, Haagen-Dazs places a spoon on the left-hand side, which is expected to be less
effective [37]. However, only Hdagen-Dazs uses images from a first-person perspective
(H3), which strongly reinforces the imagined haptic experience of the product. On the other
hand, product videos (H6) are used by only Ben & Jerry’s, which show the product in action
and while being explained by a spokesperson. Additionally, Nespresso’s overall score of
0.31 comes primarily from the fact that the website is the only one that has implemented
an interactive chat with employees (H13) in addition to a standardized recommendation
system (H12). Discounts, in turn, (H14) are mainly used by Coca-Cola and Nespresso.
Expectedly, the taste of the advertised products is strongly emphasized on all four websites.
Except for Hdagen-Dazs, all websites have excellent text-based gustatory imagery (G1),
including written requests combined with appropriate taste-stimulating images. A strong
example is a formulation such as, “Make every coffee moment an unforgettable experience!”
(Nespresso) combined with a picture of a woman enjoying a freshly brewed coffee. Other
professional examples of utilizing G1 are given by formulations such as, “Sweeten Up Your
Inbox” (Ben & Jerry’s) or “Discover more chocolate” (Hdagen-Dazs). A closer examination
of the use of visual indicators uncovers interesting insights. For example, text-based visual
imagery is absent from Ben & Jerry’s website but is given with indirect formulations
on Hdagen-Dazs’ and Nespresso’s websites. Hdagen-Dazs describes how they create
their flavors by choosing phrases such as the following for different products: “We blend
spoonful after spoonful of buttery roasted pecans [ ... ]” and “[ ... ] swirl in ribbons of
creamy, smooth peanut butter.”. Using these indirect descriptions, they refer not only to the
taste but also to the production process of the ice cream, which generates a visual image of
the ice cream. In this context, the proximity of the text-based indicators V1 and G1 becomes
clear, and further connections to A1 and O1 would be equally conceivable. At Nespresso,
V1 has a restriction that applies to only the promotion of technical products, such as coffee
machines. For example, they use the description of the product: “With its chrome accents,
it will certainly fit any kitchen”. The other visual indicators of the OSMI framework are
partially implemented just as well, including the color scheme of the web pages (V2), which
mostly matches the product and brand except on Coca-Cola’s website. To a certain extent,
Nespresso enlarges the product, especially the color of the coffee capsules, on the general
background and creates an enhanced visual sensory experience. Additionally, Nespresso
is the only company that uses handwritten information (V8) to communicate the product
names to emphasize product quality. In contrast, Nespresso does not have customer star
ratings (V9), which could increase the positive feeling caused by this visual indicator.
However, Ben & Jerry “s and Hdagen-Dazs implemented and opened this tool to anyone
who wanted to share his or her product experience.
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4.4. OSMI Evaluation of the Technology Industry

Similar to the food industry, the technology sector can be divided into various sub-
sectors. However, to keep our investigation practical, we have focused on the smartphone
and laptop sectors. The OSMI results demonstrate the best overall scores of all four in-
dustries studied. For example, in the smartphone industry, Apple achieved an OSMI,, of
0.51 for their subpage about the brand-new iPhone 13 Pro, and Samsung scored 0.50 for
their multisensory content about the Samsung Galaxy S21 Ultra. Likewise, Microsoft and
Hewlett-Packard achieved an OSMI,, of 0.43, ranking third among the best results from all
16 websites. Only GMC from the automotive sector achieved this value, while the remaining
OSMI,, values were at least —0.05 and much less. Furthermore, the most significant positive
change in OSMI results is with OSMI,, values of +0.10 for Apple and Hewlett-Packard.
This is mainly since acoustics play a vital role in the industry, and the achieved values of
this parameter are unaffected by our reducing the score by 40% due to sensory imagery.
In contrast, many other websites did not integrate acoustic elements. Another fascinating
insight is that the four technology websites examined are the only ones to achieve the
best score for text-based imagery in both H1 and V1. For example, Hewlett-Packard uses
phrases such as, “Enjoy greater responsiveness from our scissor mechanism [ ... ]” to foster
haptic imagery (H1) and “Explore the Zbook Studio—power to free the creative mind.” to
enhance visual imagery (V1). Apple, on the other hand, communicates, “Customize your
camera to lock in your look” for H1 and “Get right to the good stuff”/“Use AR to see them
from every angle” for V1. Moreover, the endowment effect is most strongly addressed
in the technology sector, starting with Hewlett-Packard using single keywords such as
“your”, followed by Apple and Samsung, who (1) supplement endowment-related texts
with (high-resolution) emotional images. Microsoft obtained the best score for H2 due to
its additional integration of first-person perspective images. Thus, it stands out by using
formulations such as “Personalize Surface Pro X and make it yours with next-gen tools and
accessories.” combined with a bird’s eye view of some accessories. Acoustic sensory design
is also most intensively pursued in the technology sector. All four websites use indirect
formulations, including keywords such as “sound” or “hear”, to foster text-based acoustic
imagery. Additionally, Microsoft uses written requests for better imagery regarding Al,
such as, “Enjoy movies, music, and virtual meetings with amazing detail, richness, and
depth thanks to Dolby Atmos® sound.” However, image-based acoustic imagery (A2)
needs improvement in the other companies. Furthermore, due to the audio included in
videos, the rating of A3 is suitable for all four companies; the music used is tuned to match
the senses and playable with a click. The video elements include speakers (A5) who explain
the products. Moreover, their voices congruently fit the senses and spread positivity (except
for Microsoft). Gustation hardly affects the technology sector. Nevertheless, (imagined)
gustatory stimuli can promote a multisensory consumer approach. Of the websites, only
Samsung used a picture of a sushi dish that was zoomed in on to explain the zoom function
of the advertised product. This promotes image-based gustatory imagination, even though
this will not be the focus of sensory consumer targeting. On the other hand, the visual
parameter is crucial in the technology industry. This is particularly evident in the top scores
for text-based visual imagery (V1) for all four websites examined. Furthermore, the purely
graphic web page design is sensorily defined, employing color (V2) and contrast (V6).
Likewise, images are widely and effectively used. This means both keyframes (V3) and
dynamic images (V5). Mood videos (V5), which are not product-specific but should embed
keyframes and dynamic images, are used by only Apple and Hewlett-Packard. Glossy
surfaces (V7)—especially about water—are interestingly utilized by Apple and Samsung to
explain features by highlighting the tightness of the smartphones implementing dynamic
water backgrounds. Interestingly, handwritten information (V8) and customer star ratings
(V9) are not utilized.
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5. Discussion

The 16 examined e-commerce websites generally show a discernible focus on the
sensory modalities typical of their industries. Based on the study conducted, the first
research objective can be confirmed. We can confirm the question that sensory elements can
be measured in the context of e-commerce platforms by creating an evaluation proposal for
sensory content in digital environments.

Interestingly, the calculations of the weighted OSMI are heavily influenced by our
weighting proposal. Only haptics is weighted at —40%, which generally leads to an average
OSMI value correction of 0.03, ranging from 0.10 (Apple, HP) to —0.11 (Ben & Jerry’s).
However, we compare the absolute value adjustments with the percentage adjustments
due to the weighting. On average, an increase in the unweighted OSMI of 20.45% was
achieved, with ranges of only 1.17% (Hugo Boss) to 30.01% (Hewlett-Packard). This does
not include the food sector, which was reduced by an average of 22.57%. Comparing the
average OSMI,, values per industry shows that the technology industry communicates
best from a multisensory perspective with an average score of 0.47, followed by the fashion
industry with an average score of 0.33, the automotive industry with an average score of
0.30, and lastly, the food industry with an average score of 0.25. These results confirm the
second research objective: similarities and differences between industries can be identified
by applying the developed OSMI measurement proposal.

In addition, the achieved OSMI scores for haptics, olfaction, and gustation are subject
to a predefined weighting across industries of —40%. However, only the average OSMI,,
values per industry are not conclusive enough. The individual parameters and, subse-
quently, the indicators must be more closely examined. Regarding the parameters, both the
haptic and visual senses are the best-addressed senses across all industries and websites.
Only then comes the acoustic parameter and then the gustatory parameter, addressed al-
most by exclusively the food industry. On the other hand, the olfactory sense was primarily
unaddressed in our sample.

By examining the individual indicators, we can conclude, according to our analysis,
that text-based imagery is essential on nearly all websites studied. Text-based haptic and
visual imagery are used professionally by integrating indirect formulations (e.g., narrative
delivery of content) and written requests (imperative or similar) to foster imagination. For
example, in the text-based haptic imagery, 10 web pages had a top score of H1. For the
visual sense, seven of 16 web pages had a top score of V1. Surprisingly, the companies
in the food industry performed the worst on average for both indicators (two websites,
each with no rating or the lowest rating). However, the focus is clearly on text-based
gustatory imagery, where three out of four companies achieved the best G1 score. This
conciseness of text-based sensory stimulation will be of particular interest in the following
automatic approach. High-quality images show the products from multiple angles, can
be declared necessary for multisensory consumer engagement on e-commerce websites,
and are used well on nearly all 16 websites. Nevertheless, there are subtle differences in
the higher ratings of H3, as the first-person perspective on images is used on only 3 out
of 16 websites. Consequently, this feature can potentially increase haptic imagery based
on static images. Moreover, the examples show that the endowment effect (H2) is most
strongly addressed in the technology sector using images from a first-person perspective,
combined with appropriately stimulating text. However, indicators H5-H7 are used in a
mixed way. Three-dimensional product visualization is used on five out of 16 websites,
and product videos are used on nine out of 16 (only three of which show the product in
action and explained by a spokesperson). In contrast, virtual try-on is implemented on only
three websites, of which only two have personalized VTO. However, these findings are not
surprising because this content is among the most expensive and is therefore used relatively
rarely throughout all industries. This may also be related to the widespread use of acoustic
indicators, apart from the technology sector. The auditory sense is seldom touched, even if
it is the only sense besides sight that can be directly addressed via the standard functions
of most devices. By examining the visual indicators of the OSMI, however, the potential for
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improvement in the multisensory consumer approach can be determined. Mood videos
(V5), which are primarily intended to immerse consumers into the product world, are used
by only half of all websites. Only 6 out of 16 websites provide mood videos with a quality
of at least 1080p (full HD). Furthermore, handwritten information (3/16) and customer
star ratings (4/16) are rarely used but offer the potential for social presence in sensory
communication. A variety of optimization potential becomes visible using the OSMI and
by identifying industry-specific peculiarities.

6. Conclusions

The purpose of this study was to provide simple recommendations to create an opti-
mized online shopping design in terms of sensory communication, which can contribute
to customer acquisition, increased attractiveness, sales, and customer retention [2,3]. The
OSML is intended, on the one hand, to show compensation possibilities for limited, direct
sensory communication possibilities such as visual and acoustic elements. We then tested
the OSMI with 36 indicators for the five senses selectively on 16 existing international
e-commerce websites from various industries as part of the field test. The field study shows
that by implementing the OSMI, weak points and highlights of the sensory communication
quality can be exposed, from which conclusions and improvements can be derived and
applied. Our in-depth analysis of the individual parameters and the specific indicators
substantiated that the OSMI offers various starting points for optimizing sensory com-
munication quality in the digital world. Via its application to e-commerce websites, the
evaluation framework shows best-practice examples designated by high scores for indica-
tors that perform outstandingly. Therefore, the application of the OSMI reveals strengths,
weaknesses, and opportunities for the sensory communication quality of an e-commerce
website. These can be evaluated in the context of one’s subjective relevance and other
e-commerce websites of other industries’ direct and indirect competition. The OSMI un-
veils the potential for improvement in sensory communication; therefore, online marketing
managers can quickly understand how future online content must be designed to more
successfully use sensory communication, e.g., to convert website visitors into buyers [3].
Nevertheless, the fact that some of the sensory indicators presented, such as videos, 3D
content, and virtual reality, are relatively costly should not be ignored. Other aspects,
such as the text-based indicators of OSMI, are nearly free of charge. Therefore, the mix of
multisensory communication should always be considered in the context of the available
marketing budget and the company’s size. The weighting can and should be individually
adapted to the company and respective industries. However, our evaluation approach
offers a practical and convenient way for every firm to interpret the OSMI targets achieved.
Our OSMI proposal is primarily designed to evaluate e-commerce platforms. However,
it could also be used in customer touchpoints such as newsletters and apps, to test and
evaluate those touchpoints according to sensory communication aspects. Accordingly, the
OSMI offers high potential for retailers in the context of versatile applicability to a wide
variety of marketing tools.

Even though we demonstrate the importance of sensory communication on e-commerce
websites via the application of the OSMI, this work has limitations. Since we first present
the OSMI as a concept based on scientific findings and test it as an example in this paper,
we have not yet measured its validity. For accurate validation, each OSMI score would
need to be validated for each sense individually. This requires revenue and sales figures,
which we did not collect in this paper. However, this may be an important consideration
for future studies that use the OSMI scores as a foundation for further measurements.

Generally, the OSMI can be understood as a living framework that should be con-
tinuously adapted to its evaluation purpose (e.g., in e-commerce websites, newsletters,
and apps) and new practices and findings from marketing science. Therefore, the OSMI
is incomplete but functions as an evaluation proposal for multisensory communication
quality. We have deliberately made some assumptions to present a simple methodology for
the OSMI calculation. However, the OSMI should always be considered individually and
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adapted under certain circumstances based on an individual’s priorities (e.g., individual
senses). This includes our heuristic weighting approach, which is based on a study by
Kilian [93] in offline marketing. To simplify matters and due to a lack of research, we have
adopted the auditory and visual senses unchanged to evaluate online presence. However,
we have given the senses of haptics, gustation, and olfaction, which cannot be addressed
directly, an additional negative weighting of 40% to the standard weighting per industry
based on available studies, especially from psychology studies about imagery. In this
respect, the weighting is a not insignificant lever for determining the OSMI,, values and
clarifies that we can only evaluate sensory communication quality, which creates an oppor-
tunity for inevitable subjectivity. In addition, the OSMI could be enriched by weighting the
36 individual indicators of online sensory communication for each industry individually.
However, this requires further research, which more closely examines the significance and
can refine the calculation of the indicators for different industries. Furthermore, an interest-
ing future research focus could be to make efforts to automate the OSMI using big-data
methods to make the analysis faster and possibly even more effective. Another limitation
of our work is the focus on the desktop version of all e-commerce websites. To holistically
evaluate the OSMI, the mobile version of each website should be analyzed as well, as
mobile usage is becoming increasingly important. Additionally, the research suggests
continual further development in the digitalization of the senses; see also Petit, Velasco,
and Spence [2] and Velasco et al. [20] for an overview. Physical and virtual experiences are
increasingly merging. The content optimization previously shown by the evaluation model
and its potential for multisensory consumer appeal will be further strengthened by special-
ized additional products or features called “sensory enabling technologies” (SET). SETs
include virtual/augmented reality tools such as 3D glasses or odor stimulation gadgets [94].
However, as implied previously, creating a suitable evaluation tool that summarizes the
criteria for the sensory design of e-commerce websites is highly relevant. With the OSMI,
we provide a comfortable and holistic overview to assess sensory components and indicate
the potential for improvement.
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