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ABSTRACT

This dissertation explores the relevance and challenges of sensory marketing
in the online domain, with a specific focus on e-commerce. As the shift from
traditional brick-and-mortar retail to sensory-limited online shopping continues,
businesses face the task of effectively engaging consumers in online environments.
Moreover, the intensifying competition adds pressure on companies to provide a
unique online consumer journey, making sensory marketing crucial in the e-
commerce landscape. The growing research field on enhancing online shopping
experiences through sensory stimulation highlights the increasing significance. To
address this topic, this work employs design science research methodology to
develop an automated assessment approach for evaluating online sensory
marketing efforts. Initially, the research scope is established by semi-structured
expert interviews (SSIs). The knowledge base is constructed by applying artificial
intelligence, a systematic literature review, and insights gathered from the SSIs. The
developed assessment approach, named as the online sensory marketing index
(OSMI), is prototyped by a two-step process. Firstly, a manual assessment
framework (Artifact I) is created based on input from SSIs and a survey, following
confirmation of the business need. Hence, the options of automating online sensory
assessments are explored using machine learning and artificial intelligence
techniques, encompassing retrieval, (pre-) processing, and evaluation of sensory
components such as texts, images, videos, audio, and interactive online content.
The results obtained serve as the foundation for developing a prototype OSMI
application mock-up (Artifact II), aligning with the requirements of its intended
implementation environment. Subsequently, the OSMI automatic assessment
approach is evaluated through additional SSIs to present the developed solution,
gather expert opinions, and assess its suitability for business-world
implementation. This dissertation demonstrates that the OSMI assessment, based
on computer-assisted analyses of sensory e-commerce content, represents a
valuable tool for marketing professionals. The evaluation includes a user
experience analysis, comparing the manual OSMI assessment with the developed
mock-up. The comparison reveals a significant improvement in perceived

efficiency, a key element for the adoption of new tools in the business context.
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RESUMEN

Esta disertacion explora la relevancia y los desafios del marketing sensorial
en el ambito en linea, con un enfoque especifico en el comercio electrénico. A
medida que la transicion del comercio minorista tradicional de ladrillo y mortero a
las compras en linea limitadas sensorialmente contintia, las empresas se enfrentan
a la tarea de involucrar eficazmente a los consumidores en entornos en linea.
Ademas, la intensificacion de la competencia agrega presion a las empresas para
proporcionar un viaje tnico del consumidor en linea, lo que hace que el marketing
sensorial sea crucial en el panorama del comercio electrénico. El creciente campo
de investigacion sobre la mejora de las experiencias de compra en linea a través de
la estimulacion sensorial destaca su creciente importancia. Para abordar este tema,
este trabajo utiliza la metodologia de investigacion de ciencia del disefio para
desarrollar un enfoque de evaluacion automatizado para evaluar los esfuerzos de
marketing sensorial en linea. Inicialmente, el alcance de la investigacion se
establece mediante entrevistas semiestructuradas a expertos (SSI). La base de
conocimientos se construye aplicando inteligencia artificial, una revision
sistematica de la literatura y conocimientos recopilados de las SSI. El enfoque de
evaluacion desarrollado, denominado indice de marketing sensorial en linea
(OSMI), se prototipa mediante un proceso de dos pasos. En primer lugar, se crea
un marco de evaluacion manual (Artifact I) basado en la informacion de las SSI y
una encuesta, siguiendo la confirmacion de la necesidad empresarial. Por lo tanto,
se exploran las opciones de automatizar las evaluaciones sensoriales en linea
utilizando técnicas de aprendizaje automatico e inteligencia artificial, que abarcan
la recuperacion, el (pre)procesamiento y la evaluacion de componentes sensoriales
como textos, imagenes, videos, audio y contenido en linea interactivo. Los
resultados obtenidos sirven como base para desarrollar una maqueta de aplicaciéon
OSMI (Artifact II), que se ajusta a los requisitos de su entorno de implementacion
previsto. Posteriormente, se evaliia el enfoque de evaluacién automatica OSMI a
través de SSI adicionales para presentar la soluciéon desarrollada, recopilar
opiniones de expertos y evaluar su idoneidad para la implementacion en el mundo

empresarial. Esta disertaciéon demuestra que la evaluacion OSMI, basada en



analisis asistidos por computadora del contenido sensorial del comercio
electronico, representa una herramienta valiosa para los profesionales del
marketing. La evaluacion incluye un analisis de la experiencia del usuario,
comparando la evaluacion manual OSMI con la maqueta desarrollada. La
comparacion revela una mejora significativa en la eficiencia percibida, un elemento

clave para la adopcion de nuevas herramientas en el contexto empresarial.
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I- INTRODUCTION

Over the past decade, there has been a growing realization that the five
human senses are pivotal in shaping consumers' purchasing decisions. This
newfound understanding has led to the emergence of a powerful marketing
strategy known as sensory marketing. Delving into the depths of scientific
literature and backed by a multitude of studies, this approach has garnered
significant attention and is rapidly gaining importance in both the scientific and the
business landscape. As businesses strive to captivate and engage their target
audience, understanding the profound impact of multisensory experiences has
become crucial for staying ahead in today's competitive markets (Elder & Krishna,
2022; Peck & Childers, 2008). This is partly due to the increasing number of
exchangeable products as well as a sensory overload of consumers. In addition, the
increasing intensity of competition is making it more difficult for suppliers to
attract the attention of consumers. In addition, consumer and buyer behavior has
also changed dramatically in recent years because today, consumers rather strive
for individualization and personalization in order to do justice to their own identity

externally and to lend validity to it.

The specific sensory information of products and services can influence
people's attitudes, purchasing intentions, and consumption (Petit et al., 2015) - be
it the sound of opening and closing a car door, the smell and taste of a freshly
brewed coffee, or the feel of the textile structure of a new dress. All these
perceptible stimuli offer valuable information about the perceived quality of
products and can have a significant influence on the purchasing decision process.
After all, (advertising) messages always have a stronger effect if they affect the
consumer through more than one sense (Krishna, 2012). As a result of changes in
consumer and buyer behavior, sensory marketing has increasingly become part of
the scientific discourse. It is dedicated to the interaction of several stimulus
modalities and describes the systematic coordination - consequently not arbitrary,
but well-considered - of all sensually perceptible marketing measures, especially in
product and communication policy. The sensory researcher Aradhna Krishna

defines (multi-) sensory marketing as “marketing that engages the consumers’ senses
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and affects their perception, judgment, and behavior.” (2012, p. 332). This definition is
based, in the first instance, on the findings of neuromarketing because man
experiences the world around him with all his senses. In the brain, the impressions
about seeing, hearing, feeling, tasting, and smelling are decoded. Only as a result
can people react to the environment. The advantages of a sensory consumer
approach are obvious: an increase in attention for the product and/or the brand, a
resulting higher memorability value, and ultimately faster recognition, combined
with the possibility of differentiation from the relevant competition (Krishna, 2012).
But what strategy should be chosen if products are to be marketed via the Internet
on electronic commerce (e-commerce) websites? - The basic problem of marketing
goods on the Internet is that some human stimuli cannot be addressed or only to a
very limited extent. This limitation applies especially to haptics when consumers
are unable to feel the quality of clothing, for example, as they are used to in terms

of weight or material properties (Klatzky et al., 1993).

Nevertheless, current statistics confirm that the e-commerce channel is still
on a continuing growth course, particularly in the US, Asia, and Northern Europe
(Pappas et al., 2017; Statista, 2023a). Furthermore, forecasts for the coming financial
years till 2027 point to even more significant growth of up to $5,557.5 billion by
2027, which will be a double-digit compound annual growth rate of roughly 14.4
% driven by more than 1/4 of the world's population already shopping online
(Adam et al., 2020; Chevalier Stephanie, 2021; Statista, 2023b).
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1.1. MOTIVATION

Sensory Marketing is currently at a tipping point because the challenge lies
in transferring the sensory address to the digital world. This leads to a complex
environment in which e-commerce business constantly demands new concepts of
communication and style to resist the future. In order to enable such a tremendous
change, it is required to design a new understanding of sensory marketing in terms
of digitization. The literature offers different ways to acknowledge those changes
and adapt some hints towards them. Nevertheless, acknowledging the research of
sensory marketing of the last two decades leads to the assumption that in a
changing world, an overarching viewpoint needs to be taken. However, current
research does not take a holistic view of how an e-commerce website should look

from a sensory marketing perspective. So, it can be stated for now:

The main issue is that no current sensory marketing model incorporates existing
digitization trends and sensory aspects of communication. In fact, no model gives generic
guidance on how to design an e-commerce website appropriately regarding sensory
marketing and allows an evaluation of the sensory communication quality.

From this, it can be concluded that research is still in its infancy, and a deeper
analysis must be carried out within this space. Therefore, this dissertation will pick
up on the need described above and create an automated assessment framework
named the Online Sensory Marketing Index (OSMI). The following paragraph
highlights the scientific objectives of the research scope and related research

questions.

This study’s intended practical and immediate contribution is to provide
scoring templates against which future studies could gauge the nature and
direction of sensory elements in e-commerce websites. Otherwise, the extensive
gathering of sensory data requires enormous effort to provide a reasonable
standard for managers responsible for coordinating the development of related

marketing statements.

This initial attempt at empirical research in sensory marketing provides

encouraging evidence of the accuracy of previous conceptual writings and case
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studies. A measurement model will be created to identify and evaluate online
sensory consumer engagement quickly and conveniently. The proposed online
sensory marketing index (OSMI) provides a new perspective for communicating
sensory effectiveness in online environments. Therefore, this research represents
the first marketing study to explore a utilizable model for analyzing how e-
commerce websites could be designed to achieve a better sensory consumer
approach. The OSMI aims to create a holistic overview of the strengths and
weaknesses of examined websites, including advice for optimization in sensory

communication.

Furthermore, the OSMI framework will be illustrated by many research
findings related to e-commerce websites from various industries to confirm the
validity and potential of the score. Additionally, it will be further elaborated on a
comprehensive approach to automate OSMI assessments by applying artificial
intelligence (AI) technologies. Thus, the sensory score could be determined more
quickly in the future and impact the daily work of practitioners in the marketing
environment. Finally, the results of this work will be intended to provide marketing
managers with clear strategic guidance on developing appealing sensory websites
and fostering online sensory consumer experiences. In addition, advice for

additional academic research will be carried out.

1.2. SENSORY MARKETING

When he opened his Oxford Street department store in London in 1909,
American-born businessman Harry Gordon Selfridges knew that entrepreneurial
success highly depended on a consistently coherent customer’s (sensory) shopping
experience (Mosley, 2007). Most customers were overwhelmed by the sight of the
bright, sumptuous space. Items were put on tables, maybe touched, and compared.
Perfumes in the entrance area provided a pleasant scent as a contrast to the stench
on the London streets (Selfridge, 1918). Selfridges had discovered multisensory
marketing for his store. One hundred years later, the sensory consumer shopping
experience is equally important but faces drastic adjustments in rising Internet
sales. People are increasingly buying and consuming online (W. Liu et al., 2017),
and the Covid19-crisis in 2020/21 has further increased the competitive pressure
(Hilken et al., 2022; OECD, 2020; Roggeveen & Sethuraman, 2020).
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According to Petit et al. (2015, 2019), customers can identify product features
based on their prior product experiences if simple digital interfaces like a screen,
mouse, and headphones are available. Additionally, new technologies are likely to
become usual in the near future due to increasing technological efforts in virtual
reality (VR) and augmented reality (AR), which can be subsumed under the broad
research agenda named sensory enabling technologies (SETs) (Velasco et al., 2021).

1.3. THEORETICAL FOUNDATIONS OF SENSORY MARKETING

Instead, these sensory systems operate simultaneously. They can be
differentiated into a language-based processing system and a non-linguistic
processing system (Childers & Jiang, 2008). The former involves the processing of
linguistic and numerical information, while the latter is dedicated to processing
visual, olfactory, haptic, and auditory stimuli. Although it is believed that the non-
linguistic processing system functions somewhat autonomously, there is a close
interconnection between the two processing systems (Esch, 2014). Consumers
mentally associate cohesive sensory impressions that correspond to a pattern of
meaning, thereby constructing a comprehensive representation of the
environment. Following this understanding of sensory processing and the
theoretical patterns of sensory marketing, this section highlights the importance of
multisensory enhancement, sensory imagination, sensory overload, and sensory

deprivation as underlying foundations of sensory marketing.

1.3.1. Multisensory Enhancement

An essential foundation for the subsequent sensory understanding is that the
human brain operates associatively (Barsalou, 2008; Barsalou et al., 2003). The
human brain stores both sensory signals and tactile information (movements) and
connects them together. According to Allan Paivio’s dual coding theory (1991),
information stored mentally in multiple codes is advantageous in terms of memory
performance. This is an important finding for marketing science and practice in
general and sensory marketing in particular because the more associations that are

learned with the same information, the more diverse the consumer appeal
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becomes. It should be noted that such multimodal representations can be activated
by any of the participating modalities (Krishna & Schwarz, 2014).

From a perceptual psychology perspective, it is well-established that an
item’s objectively identical characteristic can be influenced by one or more
concurrently occurring altered features. For example, packaging or music can
influence the perception of the actual product. Similarly, the evaluation of the
quality of the same product often differs when it is presented as a branded product
versus a no-name product. These are psychological effects that arise from the
presence of multisensory stimuli and are often referred to as crossmodal
correspondences (Pinardi et al., 2023). There are several studies in place that
conducted research about sensory crossmodal dependencies, for instance,
regarding ambient scent and store environment (C. Adams & Doucé, 2017; Spence
et al., 2014), concerning colors and taste (Spence et al., 2015; Spence & Levitan, 2021;
Woods et al., 2016), between visual textures and temperature (Barbosa Escobar et
al., 2022) and almost all other crossmodal sensory combinations have been already
demonstrated (Spence, 2011). Understanding this interplay and its effects can,
therefore, be utilized in marketing, specifically focused on online marketing for e-

commerce websites, and will be further explored in the following.

Humans are not rational actors, and they can be easily manipulated in their
perception. This offers potential in the design of a point of sale, including the online

context of e-commerce websites.

Sensory marketing involves understanding the interplay between different
senses and their impact on consumer perceptions. Krishna (2012) emphasized the
importance of considering positive interactions between senses within this context.
This article aims to summarize the findings of various studies conducted on
sensory marketing, highlighting the influence of congruent scents, semantic

associations, sensory properties, and the dominance of certain senses.

In the context of sensory marketing, it is important to consider the positive
interaction between senses, as highlighted by Krishna et al. (2012). For example, the
haptic evaluation of product scents can be influenced, particularly when the scents
are congruent. Therefore, careful attention should be given to semantic associations

and sensory properties when selecting accompanying scents. Krishna et al. (2010)
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conducted a study demonstrating that the presence of a congruent scent leads to
more positive haptic perceptions regarding the texture of paper.

Furthermore, Spangenberg et al. (2005) demonstrated that selected music in
retail settings, such as Christmas music, combined with a congruent scent (e.g.,
Christmas fragrance), leads to better evaluations. Multisensory advertising that
appeals to multiple senses rather than a single sense (e.g., taste) has been found to
be more successful. This indicates the significance of incorporating various sensory

stimuli to enhance consumers' overall experience and perception of a product.

In addition to scents and music, Yorkston and Menon (2004) found that
sound symbolism influences perceived taste. Participants in their study attributed
the characteristics of perceived sounds (e.g., lightness) to ice cream. This suggests

a cross-modal effect between auditory and gustatory senses.

Krishna and Morrin (2008) demonstrated that non-diagnostic stimuli, such as
product packaging, can influence product evaluations through other sensory
channels. Their study revealed that taste is perceived more positively when the
container's texture is firmer. This highlights the importance of considering non-

diagnostic sensory cues when designing product packaging.

The dominance of certain senses becomes evident when they occur in
combination. Lindstrom (2005) demonstrated the dominance of the visual sense in
an experiment where participants were given a drink with lemon and lime flavors
at different intensity levels. Participants were asked to indicate which drink was
the sweetest or sourest. They erroneously assumed that as the color intensity
increased, the acidity level would also increase, thus proving the effect of color

manipulation.

Furthermore, research has shown that the visual sense can exert dominance
over both the auditory and haptic senses, highlighting the intricate nature of
sensory interactions (Hecht & Reiner, 2009). It has also been confirmed that neither
the haptic nor the auditory senses hold superiority over each other, irrespective of
the direction of influence. These findings underscore the importance of considering

the dominance of specific senses when formulating effective marketing strategies.

In conclusion, when implementing systematic, multisensory marketing, it is
important to consider the potential influence and amplification of senses on each

other. This applies to both diagnostic and non-diagnostic stimuli. However, it is
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essential to be aware of the possible dominance of a sense, which often stems from
the visual sense (Krishna, 2012). Understanding these dynamics can empower
marketers to create more impactful and successful sensory marketing strategies. By
carefully selecting and combining sensory elements, businesses can enhance

consumer experiences and shape their perceptions of products and services.

1.3.2. Need for Touch in Marketing

Not every individual possesses the same level of affinity or need for touch
(NFT). To measure the need for touch, researchers Peck and Childers (2003a)
developed a scale. This scale comprises two dimensions: the functional and
emotional dimensions, each comprising six questions. By assessing differences in
the need for touch, the NFT allows for recognizing variations in evaluations
(Krishna & Morrin, 2008; Peck & Wiggins, 2006). It is important to note that the two
dimensions of the NFT are also referred to as instrumental and autotelic NFT. The
instrumental NFT refers to the conscious use of haptic information and is
functionally oriented. If a consumer has a high instrumental NFT value, the haptic
attributes of a product become highly relevant and significantly influence the
purchasing decision-making process. For humans with a high instrumental NFT,
prior touching of products such as fruits can be internally binding, minimizing
purchase risk and enabling the formation of a self-derived (quality) judgment
based on personally elicited haptic information. Resultingly, in this case, touching
serves as a tool for product evaluation, driven by motivation, directed towards a

goal, and characterized by rational and functional aspects (Peck & Childers, 2003b).

The impulsive and spontaneous touching of products, on the other hand, is
described by the autotelic NFT and is motivated by the pleasure and happiness the
product's haptic features provide. For these people, touching primarily aims to
elicit a pleasurable sensation rather than the gathering of information. Even when
haptic information is unrelated to the purchase choice, the autotelic NFT can
contribute to spontaneous, impulsive purchases if the act of touching is seen as
pleasurable (Nuszbaum et al., 2010). The autotelic NFT, however, does not
influence consumers' overall intent to buy. It is noteworthy that instrumental and
autotelic NFT show a positive correlation, indicating a relationship between
instrumental and pleasure-oriented (autotelic) touch (Peck & Childers, 2003a).
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Further support for the role of tactile sense in product evaluation and
purchase decision-making was found in a study by Peck and Childers (2003b). In
this study, 199 participants were asked to evaluate a sweater and a mobile phone.
Half of the participants had the opportunity to touch the products, while the other
half could only see them through plexiglass and were unable to physically touch
them. It was observed that participants with high NFT levels were overall more
confident and less frustrated with their product evaluations when they could
physically touch the product. However, for participants with low NFT, whether
they touched the product or not made no difference. Written descriptions of how
the product felt during use partially helped alleviate the frustration experienced by
individuals with high NFT. This effect was particularly evident for the tangible
haptic quality of the phone's weight but not for the less concrete quality of sweater
softness. Therefore, when a consumer with a high NFT value can only see a product
but not touch it, this leads to poorer product evaluation and a generally uncertain
judgment, especially when evaluating clothing that is typically best assessed
through tactile means. Based on these findings, it is important for products to evoke
a sense of haptic pleasure. The NFT is also closely related to involvement, but this
relationship only applies to individuals with low NFT. Additionally, Citrin et al.
(2003) found evidence of gender-specific differences in the need for touch.
According to their research, females have a stronger need for touch compared to
males, although the exact reasons for this have not been precisely determined. The
same authors also discovered a negative association between NFT and the
preference for the internet as a shopping environment. Interestingly, attitudes,
product evaluations, and purchase intentions are significantly influenced by tactile

rather than visual information, especially for products based on haptic attributes.

In another study, Morhenn et al. (2008) found that touch alone does not
increase oxytocin levels but contributes to oxytocin release when accompanied by
an act of trust. From an evolutionary perspective, this conclusion makes logical
sense, as touch followed by trust leads to greater generosity. The combination of
touch and trust implies a sense of community or a family situation where
generosity is expected. This finding is particularly relevant in point-of-sale
situations, raising the question of whether and how it can be applied in the e-
commerce domain. However, interpersonal touch has strict boundaries. In most

cultures, touching hands, arms, and even shoulders is considered acceptable, while
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all other areas are generally considered off-limits. Generally, mentally empathizing
with touching objects like products can automatically be perceived as pleasant or

unpleasant, resulting in divergent emotions (Rizzolatti et al., 1996).

Furthermore, each individual possesses a unique affinity for touch. The
comfort experienced in interpersonal touch varies among individuals. The
"Comfort with Interpersonal Touch" (CIT) index, developed by Webb and Peck,
aims to measure an individual's preference for touch. Individuals with a high CIT
prefer touch-intensive products or services, whereas those with a low CIT lack a
pronounced affinity for touch and consequently avoid the point of sale, particularly
in highly crowded environments. The generosity-inducing "Midas effect" that
interpersonal touch can trigger is absent in these individuals. However,
interpersonal touch can generally evoke sympathy, which can be advantageous in

consumer engagement (Heslin & Alper, 1983).

In conclusion, despite the various possibilities in marketing activities, haptics
entails a more costly function compared to visual perception, as physically
reaching and touching an object requires more physical energy than visually
examining it (Jones & O’Neil, 1985). However, haptically perceived signals are
typically significant and challenging to manipulate. Consequently, haptics is of
significant importance in the context of online shopping, particularly in the e-
commerce business (Brasel & Gips, 2015). Even though consumers cannot directly

touch products in virtual environments, they can imagine touching it (Inoue, 2023).

1.3.3. Sensory Imagination

Sensory experiences are often only indirectly possible. Shopping through
catalogs or e-commerce websites particularly limits haptic, olfactory, and gustatory
sensory stimuli. However, it should be noted that all mental processes involve
sensory simulation (Barsalou, 1999). This implies that through mental associations,
these senses can be indirectly addressed using the available senses, a concept also
referred to as "sensory imagery." Thus, visual and auditory elements, particularly,
can serve as carriers for the other three senses (Barsalou, 2008; Chen et al., 2016;
Petit et al., 2016). It has been established that the visual and haptic senses are
strongly interconnected. For example, observing a product can elicit the same

neural activities as actual touch or usage, demonstrating that touch and interaction
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with a product can be mentally simulated (Chao & Martin, 2000). This is because
images can engage the motor and tactile senses of consumers. This principle should
also apply to e-commerce websites, where actual touch or tasting may not be
possible, but under the assumption of mental simulation, it can be imagined.
Studies by Elder and Krishna (2012) indicate that humans mentally simulate the
movements that can be performed with a visually presented product. Therefore,
both offline and online product presentations should aim to appear as realistic and
tangible as possible. Specifically, applying a first-person perspective in product
representation is preferable to facilitate the viewer's imagination of product usage,
ultimately leading to increased consumer willingness to purchase (Elder &
Krishna, 2012; Raposo et al., 2009). The arrangement or positioning of products in
advertising communication is of high relevance. Various studies have shown that
the depiction of products, such as a cup, should always be as tangible as possible
to generate a high purchase potential and willingness to pay (Elder & Krishna,
2012; Krishna, 2012). Specifically, a cup with its handle should be oriented towards
the dominant hand (usually the right hand) to subconsciously and mentally
simulate grasping the object. This activates the motor cortex, the responsible area
in the human brain for motor processes, even though the object is not directly
graspable (Jeannerod, 1994). The goal is to design visual communication in a way

that makes the viewer feel as if they are holding the product themselves.

Peck, Barger, and Webb (2013) further explored whether mental touch or the
mere imagination of touching a product can generate and enhance the sense of
ownership. The findings of this study indicate that the strongest sense of ownership
occurred when a product was both visually inspected and physically touched.
However, the mental simulation of touching a product can lead to an equally strong
sense of ownership. This effect is limited by the particularity that this observation
only took place when participants closed their eyes during the simulation.
Nevertheless, the result generally shows that the more realistically viewers can
imagine holding a product in their hands, the more significant the endowment
effect becomes, increasing the attractiveness of the advertised product and the
consumer's willingness to pay (Labroo & Nielsen, 2010). Krishna and Morrin (2008)
also demonstrated that written haptic information in the form of texts can influence
consumer perception without actual touch being necessary. Similarly, visually

imagining hand movements facilitates the haptic representation of material
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properties such as texture (Klatzky et al., 1993). Multiple neuroscientific studies
point to such mental simulation, where the conceptual processing of sensory
perceptions leads to the neural activation of corresponding brain regions. For
example, imagining Beethoven activates the auditory cortex (Zatorre & Halpern,
2005). Reading strong odors such as "cinnamon" or "garlic" activates the primary
olfactory cortex (Gonzalez et al., 2006), and visually perceiving images of chocolate
cookies activates the gustatory cortex and auditory sense (Simmons et al., 2005).

Table 1. Selected Overview of Sensory Imagination Research

Imagination of Sense Research Activities

Haptic Imagination e (Krishna & Morrin, 2008)
o (Pecket al., 2013)
o (Klatzky et al., 1991)

Olfactory Imagination o (Krishna et al., 2014)
Acoustic Imagination e (Rao Unnava et al., 1996)
Gustatory Imagination o (Compeau et al., 1998)

o (Tiggemann & Kemps, 2005)
e (Morewedge et al., 2010)
e (Larsonetal., 2014)
Visual Imagination e (Elder & Krishna, 2010)
o (Andrade et al., 2014)

All the listed studies in Table 1 address the influences of sensory processing
and demonstrate that imagination can serve as a means of compensating for actual
sensory stimuli (Labrecque, 2020). This understanding is particularly important for
the subsequent examination of communication strategies employed by e-
commerce websites, as they must utilize these insights as a foundation for

effectively communicating with online consumers.
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1.3.4. Sensory Overload

In his article entitled "The Magical Number Seven, Plus or Minus Two: Some
Limits on Our Capacity for Processing Information,” George A. Miller (1956)
hypothesized that the capacity of human working memory is limited. Miller argues
that humans can retain only about seven (plus or minus two) pieces of information
at a time in short-term memory. These pieces of information can be, for example,
numbers, words, or other units. Even though this has made it clear for decades that
human working memory is limited, Miller’s 7+2 is to be understood as a rough
estimate, and more recent studies already indicate that the number is even only
about three or less (Doumont, 2002; LeCompte, 1999).

Given the intricate nature of sensory processing as it pertains to the sensory
communication quality of e-commerce websites, adopting a “more-is-better
approach” (Bleier et al., 2019, p. 111) may not necessarily be the optimal choice.
Overemphasizing sensory appeal to consumers can have a negative impact on their
purchase decisions (Homburg et al., 2012, 2013). As Riedel and Mulcahy (2019)
suggest, it is important to question whether overwhelming consumers with
sensory stimuli truly makes sense. In the scope of sensory marketing, it is crucial
to recognize that addressing all five senses in a targeted manner does not
necessarily translate to addressing all senses comprehensively. It may suffice to
address two to three senses strategically. A study conducted by Homburg,
Imschlof3, and Kiihnl (2012) explored the concept of sensory overload by exposing
participants to various sensory stimuli and levels of excitation. They found that
combinations of stimuli with congruent levels of excitation contribute to a greater
willingness to pay and more favorable evaluations of products. This highlights the
significance of achieving sensory congruence in responding to consumers.
Additionally, the study indicates that when three sensory stimuli are employed in
a retail environment, one stimulus should have a lower excitation level. If three
highly stimulating sensory stimuli are utilized, it may diminish consumers'
willingness to purchase a product and result in less positive evaluations, hence
causing a detrimental impact on consumer experiences, as confirmed by previous
research (Malhotra, 1984; Petit et al., 2019). In addition to the number of stimuli and
their arousal quality, the onset of sensory overload may also depend on the

neurological processing of sensory stimuli. Accordingly, lower senses are
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considered as those that are processed less attentively, are more complex to
identify, and are more emotional, such as taste, smell, and touch. On the other
hand, considered higher senses are vision and audition (Boswijk et al., 2007; Koster,
2003, 2009). Building on this, Doucé et al. (2020) discovered that it is more likely for

a third congruently addressed higher sense to lead to a sensory overload.

In digital sensory marketing, it is reasonable to assume that sensory overload
can lead to an aversion towards the visited website, even though there is little
specific research on overload scenarios with a focus on digital channels. However,
as Krishna (2012) points out, achieving a sensory overload works in the same way
as causing an information overload, although scientific research is still needed to

fully understand this phenomenon.

1.3.5. Sensory Deprivation

Numerous scientific studies underpin that limited or no sensory communication
on e-commerce websites can have a negative impact on the online sensory
consumer experience (see 5.1.1 for an overview). This phenomenon can be defined
as online sensory deprivation (OSD), and its description is based on Solomon et al.
(1957). Following that, OSD occurs when consumers experience a significant lack
of sensory stimuli perception in the online environment, leading to a disorienting
and frustrating digital consumer journey. The absence of external stimuli, such as
colors, sounds, people, and conversations, can contribute to cognitive disorders
and a sense of discomfort. In severe cases, this deprivation occurs when essential
sensory stimuli, such as gustatory texts and images on food websites, are absent.
Moreover, the absence of these sensory modalities in online environments can
result in consumer boredom and reduced time spent on the viewed website. The
early stages of the internet reflect that text-heavy pages quickly discouraged users
from further browsing and made browsing less enjoyable. Furthermore, the NFT
serves as a mediating factor that emphasizes the importance of conveying haptic
sensory impressions on the internet (Gatter et al., 2022). Additionally, research by
Yazdanparast and Spears (2013) suggests that high NFT can be compensated for
the frustration caused by the lack of haptic stimuli by maintaining a positive mood.
Their findings provide insights on how to overcome OSD in such cases.
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1.4. ARTIFICIAL INTELLIGENCE IN MARKETING

Artificial Intelligence (AI) is not a new research stream. The term Al has been
accepted since 1956 “As the official label for a new discipline,” as Ekbia (2010, p. 210)
underlines. Despite this long history, Al has recently become one of the most
increasingly important marketing science and practice-related topics due to highly
improving computing capacity and techniques capable of handling vast amounts
of data (Mariani et al., 2022). In particular, marketing as the way firms engage with
customers is being disrupted by the implementation of Al-assisted consumer
services (e.g., chatbots) and other criteria that fundamentally change and enhance
the consumer journey (Davenport et al., 2020; Rust, 2020). The Marketing Science
Institute (2022) concurs with this notion and has recently classified the research
priority between marketing and Al as a macro trend, designating it as the topmost

research priority. In this context, Huang and Rust (2021, p. 31) define Al as:

“The use of computational machinery to emulate capabilities inherent in humans,

such as doing physical or mechanical tasks, thinking, and feeling.”

In addition to this definitional description of Al, numerous other versions of
Al definitions exist in academia, each summarizing aspects of computer
intelligence programmed to perform human-related tasks (Dwivedi et al., 2021),
but will not be further diversified below for further consideration. This decision is
based on the comprehensive perspective espoused by Huang and Rust's definition.
Following the above version, Al can be divided into three application areas:

e Mechanical Al focuses primarily on service-related topics with regard
to marketing. Al clustering, classification, translation algorithms, and
programs subsumed here are conceptualized at automating various
repetitive routine and data-intensive functions, for instance, in
relation to advertising (M.-H. Huang & Rust, 2018).

e Thinking Al represents another delimitable ambit. As Huang and
Rust’s (2021) declaration already suggests, the objective of Al, which
is located here, is computer-intelligence-controlled tasks that aim to
gain new insights from data processing on the one hand and to arrive

at new decisions on the other. Thinking Al is currently rapidly
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advancing, even if it can be counted as the higher form of machine
thinking, as it follows less logical thinking patterns and, in contrast,
includes intuition (M. H. Huang et al., 2019). The goal of thinking-Al-
based applications is to analyze typically unstructured, large data sets
for regularities and patterns, for example, to recognize faces, texts, or
speeches. Furthermore, thinking Al includes methods such as neural

networks and deep learning for text and image processing.

e Feeling Al forms the third and final aspect of differentiation, according
to Huang and Rust (2021). This artificial intelligence category
predominantly relates to analyzing human emotions and feelings.
The underlying methods are often based on sentiment analyses in
general across different data types (M. H. Huang & Rust, 2021).
Additionally, natural language processing and recurrent neural
networks are used for this purpose. In marketing applications,
Feeling Al is implemented, in particular in personalized real-time

operating recommendation agents (Davenport et al., 2020).

However, the three purpose-oriented delineations of Al are by no means
mutually exclusive, as noted by Huang and Rust (2021) themselves. They are,
rather, fuzzy definitions (Varki et al., 2000) deliberately designed to allow for
overlaps in methodological categorizations. For instance, the text-based topic
modeling method Latent Dirichlet Allocation (LDA), which is important for the
systematic literature review in this dissertation (see section 4.3), can be attributed
to both Thinking Al and Feeling AL. LDA belongs to both because it is applied in
marketing as well to detect and group customer satisfaction based on user-

generated content, such as reviews (Tirunillai & Tellis, 2014).

As Huang and Rust (2021) point out, the current academic marketing
research does not offer sufficient guidance on how to effectively leverage the
benefits of Al to maximize marketing impact. Dwivedi et al. (2021) also identify
several social, economic, organizational, and data-related challenges associated
with the implementation of Al in general and in marketing-related activities and
decision-making. In particular, with regard to the scope of this dissertation, it

should be noted that Al is not yet being utilized for sensory website evaluation and
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design. For this reason, among other things, this dissertation aims to contribute to
using Al methods to expand the analytical horizon and the possibilities for
effectively discovering, evaluating, and, if necessary, adapting online sensory

components in e-commerce web shops.

1.5. DISSERTATION STRUCTURE

The underlying dissertation structure is illustrated in Figure 1 on page 48
with each subsequent section of this research. In chapter I, the motivation and
theoretical foundation have been presented. This initial chapter aims to establish a
fundamental comprehension of sensory marketing and the underlying principles
of multisensory enhancement, the influence of the need for touch, sensory

imagination, and the effects of sensory overload and deprivation.

Chapter II provides a comprehensive account of the research methodology to
be employed. It specifically elucidates the research objectives and its research
questions (RQs). Here, the seven RQs of this work are directly placed in the
framework of Design Science Research (DSR), according to Hevner et al. (2004).

Next, chapter III presents the materials and methods applied to answer the
RQs, including precise directions for the work based on the DSR guidelines.

After that, chapter IV highlights the theoretical framework. This section is
divided into four distinct parts. The first part entails the requisite definitions and
foundational elements essential to this dissertation. The second part delineates the
scope of this study through semi-structured interviews. In the third part, the
research gap of this thesis is presented, grounded in the identified scope from
chapter II. In light of the definitions and the identified research gap, the fourth part
systematically presents pertinent literature related to this thesis by means of a
systematic literature review. Subsequently, chapter V illustrates the development
process of the artifact, encompassing the creation of a manual assessment approach
(Artifact I) and a mock-up/prototype (Artifact II). Chapter VI critically examines
the developed artifacts via semi-structured expert interviews (related to Artifact II)

and user experience questionnaire evaluations done by online marketing experts.

Finally, sections VI and VII discuss and conclude this research endeavor,

highlighting its limitations and outlining avenues for future research.



48

KEVIN HAMACHER
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I - OBJECTIVES

2.1. EXPLORING THE RESEARCH GAP

The theoretical foundations described in section 1.3, namely multisensory
enhancement, need for touch, sensory imagination, sensory overload, and sensory
deprivation, form the scientific basis for the following objectives of this work. In
addition, they contribute to the knowledge gap that this dissertation intends to
close with the research questions (RQs) defined in the next section, 2.2. As already
mentioned in section I, Figure 2 below highlights the research gap between the four
scientific areas of sensory marketing, online consumer experience, and assessment

frameworks, generally and in combination with artificial intelligence methods.

Figure 2. Illustrated Knowledge Gap

Sensory Marketing

Online
Consumer
Experience

Assessment
Frameworks

Artificial Intelligence
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The four dimensions are defined before elaborating on the knowledge gap in
more detail. As visualized above, the concrete knowledge gap is surrounded by

four different dimensions, and all of them have interactions with each other.

Firstly, Sensory marketing forms the overall frame of the dissertation. It is the
key to understanding how to communicate to consumers appropriately. This can
happen, e.g., in terms of haptics as strongly as if the viewer acts, such as clapping
his hands, at the moment of reading. However, the words used must be placed in
concrete, factual context (Raposo et al., 2009). In this context, the use of active verbs
instead of nouns is advantageous for the aforementioned reasons (Bower, 2004).
According to McCabe and Nowlis (2003), product descriptions and advertising
messages are perceived more strongly if they contain a pictorial description of the
sensory experience. Their findings suggest that companies must go beyond

enumerating product attributes by describing haptic properties in detail.

Apart from this, research suggests an ongoing development towards the
digitization of the senses - see also Spence et al. (2017) for an overview. The transfer
of knowledge from the field of sensory marketing can often be abstracted to the
digital space. Hence, e-commerce consumer experience, as a special field of online
consumer experience (OCE), has enormous potential to be enriched with sensory
communication aspects. For instance, research from sensory marketing in offline
environments indicates that texts and images can enhance the OCE if they are
written or designed to match the five human senses (Elder & Krishna, 2012).
Additionally, several other criteria are crucial for a pleasant OCE, namely, an
appealing design of the online shop, 3D product visualizations, and virtual and
augmented reality, among others. By incorporating these elements, even
consumers with high NFT can be brought to online shopping (Roggeveen et al.,
2015; San-martin et al., 2017; Yazdanparast & Spears, 2013). For this and other

reasons, the intersection of these two dimensions is large.

Assessment frameworks for the two dimensions only exist to a very limited
extent. There are already some key performance indicators in the area of online
consumer experience, such as bounce rate and click rate, but there is a lack of
qualitative metrics, especially in terms of online sensory communication quality.
Consequently, in the area of sensory marketing, an overall assessment framework

for offline and online communication elements is missing but very important due
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to the findings described in sections 1.3 and 1.4. Going along with this argument,
artificial intelligence is the key to getting a clear understanding of the existing
knowledge gap. According to the visualization in Figure 2, all dimensions do have
some interactions with AI. For the time being, it is obvious that sensory marketing,
in particular, does not have extensive contact with Al. Therefore, the overall goal
is to connect these four dimensions more closely and thus close this knowledge gap
by addressing the subsequently presented research questions (RQs).

2.2. DEFINING THE RESEARCH AGENDA

As previously revealed, the e-commerce business is a steadily growing
business field, but it is limited at the same time to only two senses in terms of the
online consumer experience — namely, the visual and acoustic sense. Therefore,
sensory marketing, particularly in “light of new technologies” (Petit et al., 2015, p. 1),
gains rising scientific and practical relevance (Doucé et al., 2022). Consequently, the
focus of this dissertation centers around an overarching research question (ORQ)
along with seven derived research questions (RQ1-RQ7) to investigate the ORQ in
detail. Figure 1 provides an overview of the dissertation's content, outlining the
methodology employed to address each research question and the corresponding

chapters where the results are presented.

2.2.1. Overarching Research Question

The overarching research question leading the dissertation’s direction and all

of its subsequent steps are defined as follows:

ORQ: Does a need for sensory marketing efforts in online environments exist, and to
what extent can automated assessments based on Al help increase efficiency in online

marketing department’s daily work?

A guiding principle needs to be set up to obtain the ORQ and the various
included criteria. Therefore, this dissertation will be aligned with an overarching
framework that allows for a strategic and systematic procedure in each working

step. Since the dissertation’s research scope is closely related to design science in
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information systems, the DSR guidelines proposed by Hevner et al. (2004) will be
situated as the grounding foundation to answer the ORQ because it provides an
established obligatory scientific design development thread. The guidelines are
dedicated to the design of various artifacts in the context of information systems,
ranging from concepts, software architectures, models, or methods to applications.
The DSR consists of four essential elements in the research process, namely the
environment in which the problem or the need occurs, the knowledge base (e.g.,
existing scientific literature), the to-be-designed artifact (the solution), and its

evaluation (see section 3.1 for detailed description).

Next, to answer the formulated ORQ), the necessary research questions will

be presented along the four DSR elements.

2.2.2. DSR Environmental Research Question (RQ1)

As stated by Hevner et al. (2004), a crucial aspect in formulating a solution
approach is understanding the context in which the problem is situated. This
encompasses identifying the individuals, organizations, and technologies affected
by the problem at hand. Based on this premise, the present dissertation establishes

the subsequent DSR environmental research question that inquires:

RQ1: Do experts confirm a need for sensory evaluation in online environments?

To answer RQ1, first, the DSR environment will be defined. Following this,
experts in the field of e-commerce need to be recruited. To answer the RQ by the
experts, semi-structured interviews based on W.C. Adams’ (2015) interview

guidelines will be applied.

2.2.3. DSR Knowledge Base Research Questions (RQ2-4)

Building on the identified problem environment in DSR research, the next
element to be investigated is the knowledge base. According to Hevner et al. (2004,
p. 80), “The knowledge base provides the raw materials from and through which IS

[information systems, ed. by author] research is accomplished.” Hence, it serves as a final
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preparation before developing an artifact. The knowledge base generally reflects
the current state of research in the particular field of interest of the work — this
dissertation, to be precise - is put in. In conclusion, the relevant knowledge base to
an identified problem environment can consist of theories, frameworks, related

work, methods, and techniques, among others.

Therefore, the second research question (RQ2) is designed to facilitate the
systematic construction of this knowledge base. Following the introductory

foundation of this dissertation, RQ2 is trilaterally defined as follows:

RQ2a: What relevant sensory marketing-related theories, findings, or assessment

concepts exist to improve the online sensory consumer experience?

RQ2b: What relevant approaches exist in the scientific literature that combine

sensory marketing and artificial intelligence, and what are their purposes?

RQ2c: What relevant approaches exist in the scientific literature that combine
sensory marketing, artificial intelligence, and automation efforts to finally provide an

automatic assessment framework for sensory marketing e-commerce content?

RQ2 is intended to explore possible research gaps in the three sub-areas of
the dissertation. Thus, these three research sub-questions will be investigated by
gathering, screening, and evaluating the relevant scientific literature via the
utilization of a systematic literature review (SLR) as suggested by vom Brocke et
al. (2009). To get a holistic overview of the scientific literature landscape, the
artificial intelligence-based literature review proposal of Buchkremer et al. (2019)
is to be combined in this stage.

Based on this SLR, the third research question builds on RQ2 and aims to
investigate the subsequent literature synthesis:

RQ3: To what extent is the dissertation’s scope integrable to existing sensory

marketing-related literature aiming at enhancing the online sensory consumer experience?
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Consequently, RQ3 aims to identify and explain existing sensory marketing-
related scientific contributions to online sensory consumer experience with

potential assessment approaches and how this dissertation can contribute to them.

In order to establish a comprehensive knowledge base, further investigation
is conducted to determine if there are supplementary specific aspects related to
sensory e-commerce marketing in addition to the sources identified in RQ2. This is
accomplished by seeking input from experts who have already been presented

with RQ1 and asking them to answer the following question:

RQ4a: To what degree do sensory elements impact e-commerce from a B2B and B2C

perspective, and what factors can be identified as drivers of this influence?

With the results derived from RQ2 and RQ4a, RQ4b intends to assess if the
sensory marketing criteria derived from scientific literature and experts in the field

will be confirmed as essential by consumers. Hence, RQ4b asks:

RQ4b: Which sensory online elements are considered important from a consumer

perspective, and to what extent?

This sub-question will be addressed by administering two online surveys
targeting consumers, followed by statistical analyses to determine the level of
importance attributed to sensory elements within the online-based consumer
journey. The resulting findings from RQ3 and RQ4 will serve as the basis for
developing an artifact - an assessment approach specifically designed to evaluate

sensory marketing elements in the e-commerce domain.

Thus, the development of the knowledge base serves two primary purposes.
Firstly, it allows for the expansion and progression of existing knowledge.
Secondly, rigorously constructing a comprehensive knowledge base avoids
duplicate work, and relevant resources for addressing the research questions can
be identified and utilized effectively. After identifying the problem environment

and establishing the requisite knowledge base, as per the guidelines proposed by
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Hevner et al. (2004), the next step involves the implementation phase, wherein an
artifact is developed to address the identified problem.

2.24. DSR Implementation Research Questions (RQ5-6)

“As technical knowledge grows, IT is applied to new application areas that were not

previously believed to be amenable to IT support” (Markus et al., 2002, p. 180)
As stated by Hevner et al. (2004), artifacts can take the form of mathematical

models, concepts, architectures, or even running software. The objective of this
dissertation is to develop a novel assessment framework for sensory marketing in
the online domain, enabling self-assessment of the online communication quality
of one's own e-commerce platform. Consequently, the artifact of this dissertation is
an index to be created, which allows for the easy and efficient calculation of a

sensory score for an e-commerce website based on artificial intelligence methods.

RQ5: To what extent can an industry-specific online sensory marketing assessment

be determined built on the knowledge base?

To address this research question, an index model is initially created based
on the knowledge base, abstracting and adapting methods from established
scientific studies to the new problem environment. This index, referred to as the
Online Sensory Marketing Index (OSMI) in later stages, serves as a preliminary
version of the artifact, which is manually constructed as an intermediate result.
However, its purpose is to be utilized for verifying the intended transition with
artificial intelligence methods, as stated in the ORQ. It is important to emphasize
that an early version of the OSMI was already introduced by the author of this
dissertation in his unpublished master's thesis in 2018, but this version differs

significantly from the version developed here.

Hence, one of the sub-goals in this dissertation, diverging from the master's
thesis, is to create a proposal for weighting the index (in addition to implementing
further items). This proposal considers the varying significance of human senses
across industries and also distinguishes between online and offline sensory

marketing (see section 5.1.1). In addition, the practicality of the OSMI will be
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examined through a field study conducted by the author of this dissertation,
involving four distinct industries and four company websites in each industry (16
websites in total). This study aims to demonstrate the OSMI's capability to assess
the sensory communication of an e-commerce website and to facilitate comparisons
of results within and across industries, thus identifying significant differences
among the analyzed websites. Furthermore, the findings will be compared with
those of experts who will be asked to apply the OSMI to a specific website example,
ensuring the reproducibility of the results, as proposed by Hevner et al. (2004).

As mentioned before, the development of the artifact occurs with the support
of the knowledge base. In the context of this dissertation, developing the intended
final artifact involves examining the general implementability of establishing an
index with the sensory indicators, which will initially be performed via manual

procedures and subsequently automated. In conclusion, RQ6 asks for the latter:

RQ6a:  To what extent is the automated identification, extraction, and assessment
of online sensory marketing elements possible through artificial intelligence and big data?

To automate the assessment of e-commerce websites, the first step is to
determine if it is feasible to crawl and download the e-commerce website’s sensory
indicators derived from the knowledge base. These indicators encompass text,
images, videos, audio, and interactive content. Once obtained, the focus of RQ6 is
to analyze these contents and evaluate their sensory appeal automatically. This
analysis involves applying specific methods that are tailored to each type of
content. Considering the substantial amount of data involved, leveraging big data

and Al becomes crucial for efficient crawling, processing, and analyzing.

Additionally, it will be examined whether the outcome of the automated
assessment performs worse, identical, or even better than the OSMI score derived
from the manual analysis. This evaluation intends to determine whether sensory
automation reflects a meaningful measure not only in the procedural aspect but

also in the interpretation of results.

Note that generating a comprehensive Big Data infrastructure falls outside
the scope of this dissertation. Instead, the work is focused individually on testing

the retrieval and analysis of data concerning sensory communication quality using
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Al-based methods. Thus, the final artifact of this dissertation is a concept intended
for measuring sensory content in the e-commerce domain through automated
procedures. While this concept does not constitute a fully functional software
solution, it serves as a framework that can be used by developers to complete such
software. Primarily, this entails suitable measurement techniques that facilitate the
adequate processing and evaluation of large quantities of sensory content in the e-

commerce domain.

As explained in section 2.2.2, the target users of this assessment tool are
online marketing managers who could incorporate it into their daily e-commerce

activities, leading to RQ6b, which is defined as follows:

RQ6b: How can an interactive prototypical implementation look like that fulfills the

benefits expectations of potential users?

Building upon the insights obtained regarding the practicability of
conducting automatic assessments for each sensory content type, the subsequent
objective is to develop and assess a prototype. This interactive prototype, also
referred to as a mock-up, will illustrate and embody the knowledge acquired
during the DSR implementation phase. The basic requirements for a prototype in
the form of a mock-up application (hereafter used interchangeably) were
previously discussed and compiled by the experts in the DSR environment.
Subsequently, the prototype will be evaluated in the next and final stage, the

evaluation phase.

2.2.5. DSR Evaluation Research Question (RQ?7)

“The evaluation phase provides essential feedback to the construction phase as to the
quality of the design process and the design product under development” (Hevner et al.,
2004, p. 85).

According to Hevner et al. (2004), the feedback from individuals within the
environment (see RQ1) where the problem or business need originated is an
essential component for completing the DSR process via providing a sufficient

artifact. The evaluation of the previous investigations in the form of the envisioned
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sensory assessment approaches takes place to address the final RQ7. This

concluding research question is formulated as follows:

RQ7: To what extent does the automated application of OSMI surpass manual

analysis in terms of its potential to enhance work efficiency?

To address RQ7, the same experts who previously confirmed the business
need will be engaged. This completes the circle by presenting these individuals
with a solution approach in the form of an interactive prototype intended to
address the environmental problem. Hence, the experts will once again be
interviewed through a semi-structured interview to assess the extent to which their

expectations regarding the sensory assessment tool have been met.

The creation of sensory e-commerce content currently still relies on manual
processes, and there is no existing tool against which a conclusive efficiency
evaluation of assessment approaches in this area of interest can be conducted.
However, since the final artifact will be a prototype based on the feasibility of Al-
based sensory e-commerce assessments, an efficiency comparison can be made
between the manual OSMI approach (Artifact I) and the automated proposal
(Artifact II). In this regard, a commonly used quantitative measurement method
for assessing user experience will be applied to both approaches and compared to

determine their significance.

Finally, RQY7 facilitates to answer the overarching research question (ORQ) of
this dissertation.
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IIT- MATERIAL AND METHODS

This chapter delves into the essential materials and methods utilized in
solving the problem outlined in this dissertation (see section II). The information
systems research framework proposed by Hevner et al. (2004) serves as the
underlying foundation for the dissertation, ensuring a design science research

approach (DSR). The DSR process involves several methods to be presented here.

First, to establish a robust theoretical basis, the STIRL Literature Review
Process by Buchkremer et al. (2019) will be introduced. In addition to the STIRL
process, the systematic literature review (SLR) guidelines developed by vom
Brocke et al. (2009) will be described that continue on the gathered literature corpus
before. Vom Brocke et al.’s approach allows for a comprehensive evaluation and
comparison of the derived scientific literature, uncovering key insights and the

research gaps (see section 2.2.3).

Next, to gain qualitative expert insights, semi-structured interviews based on
W.C. Adams' (2015) will be methodologically described for capturing qualitative
data and specialized knowledge in the field of online marketing and e-commerce.
Qualitative content analysis, following Mayring's (2004) technique, aids in
analyzing the interview data, and the steps necessary will be presented.

In addition, the statistical techniques of factor analysis procedures are
discussed to explore underlying variables and dimensions of sensory marketing-
related e-commerce content from a business-to-consumer perspective to ensure
that the derived sensory content aspects in digital domains are indeed relevant for

a broad e-commerce audience.

Based on this, options for machine-based sensory analysis of these contents
are discussed, followed by the presentation of the user experience questionnaire
that will finally be employed to capture the user-experience evaluations for overall

user satisfaction with the artifacts to be developed.

This chapter concludes with a comprehensive discussion and holistically
provides an overview of the materials and methods utilized throughout the
research process, showcasing the systematic and rigorous approach taken to

address the DSR-related research problem.
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3.1. INFORMATION SYSTEMS RESEARCH FRAMEWORK

Figure 3 illustrates the conceptual framework for Design Science Research
(DSR) proposed by Hevner et al. (2004) and employed in the present dissertation.
According to Hevner, this framework is a supportive structure for comprehending,
implementing, and assessing Information Systems (IS). It comprises three columns,
namely the Environment, the Knowledge Base, and the Implementation, each
encompassing three cycles. These three columns form the foundation of DSR and

facilitate the development of an artifact that addresses an identified environment-

related problem, also synonymously known as an environmental business need.

Figure 3. DSR Framework Adapted from vom Brocke et al. 2009
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Within the three columns, three distinct cycles are carried out, namely the
relevance cycle (see sections 3.4 and 3.5 for a detailed explanation of the methods
utilized in this cycle), the rigor cycle (see sections 3.2 and 3.3 for details on the
methods employed in this cycle), and the design cycle (see sections 3.6-3.8 for an
elaboration on the three methods employed in this cycle). These cycles are
undergone by scientific methodologies to effectively resolve the specified problem,
as depicted in Figure 3, and can be described and placed in this research as follows:

e Environment: This consists of users in professional marketing practice,
such as online marketing managers and web shop creators. They must
certify that there is an existing problem or need for a tool that records,
displays, and, ideally, evaluates a website's or web shop’s sensory
elements. Based on this assessment, improvement potentials for
sensory communication in the e-commerce sector could be identified.
Additionally, extensive literature research can be conducted by
applying the systematic taxonomy for information retrieval from
literature (STIRL) as introduced by Buchkremer et al. (2019). By
examining an extensive data set of research articles, it is possible to
identify trends and issues. In particular, a problem in the

environment can also be confirmed with the STIRL framework.

e Knowledge Base: The foundation for the study is the manual Online
Sensory Marketing Index (OSMI). The OSMI has been developed
based on scientific findings on sensory marketing. The aim is to
automate the OSMI as far as possible to automatically capture and
evaluate individual elements such as texts, images, and videos with

the help of Big Data analysis methods.

e Information Systems (IS) Research: The solution to the need identified
in the environment forms an artifact. In the scope of this dissertation,
the artifact should be a framework that, based on numerous tests,
shows a user tool that only needs to be finalized as an app. However,
to test the realistic feasibility of such a tool in advance, it is necessary
to thoroughly investigate and evaluate sensory elements using

artificial intelligence or big data methods.
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Table 2. Design Science Research Guidelines Adapted to this Dissertation

Guidelines | Description Research Alignment
(GL) 1-7
GL1: DSR must produce a The desired outcome of this dissertation is a
Design as viable artifact new method to evaluate sensory
an Artifact | manifesting as a model, | communication in online environments,
construct, method, or manually as well as automatically, via Al
instantiation. and big data methods, and therefore, based
on producing an artifact in DSR.
GL2: The solution that is The relevance of evaluating and improving
Problem created has to address a | sensory communication in e-commerce
Relevance | relevant business environments has been revealed in chapter 1
problem within the DSR | and gets confirmed by experts in chapter V1.
environment.
GL3: Scientific methodologies | Within section V, the theoretical framework
Design need to be employed to | and the scientific methodologies employed in
Evaluation | assess the quality, this dissertation for designing and
utility, and efficacy of a | evaluating the targeted artifact are described
design artifact. and performed in detail.
GL4: DSR has to serve the The dissertation itself will be published.
Research scientific area of interest | Additionally, the data, coding, and
Contri- by providing valuable prototype described in chapter V will be
butions contributions. made available on request. Parts of the
findings were also published by Hamacher
& Buchkremer (2021, 2022b, 2022a).
GL5: Rigorous methodologies | In chapter IV, there is a detailed explanation
Research must be applied of the scientific methodologies employed in
Rigor throughout the this dissertation to create and assess an

construction and
evaluation phases of the

design artifact.

artifact, thus showcasing a strong

commitment to scientific rigor.
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GLé: DSR follows an iterative | The cessation criterion for the design
Design as process that requires a artifact in this dissertation will be a new
a Search well-defined cessation method to assess sensory elements in
Process criterion. ecommerce manually and automatically,

ultimately resulting in a mock-up for a new
application. The developed artifact needs to
be evaluated as efficiency increasing by
experts in the field.

GL7: The successful The retrieved e-commerce data (e.g., text

Sharing of | transmission of DSRis | and images), coding files, and mock-up data

Research crucial to facilitate will be made available on request to address
comprehension among the technology-oriented audience. Finally,
technical and the dissertation will also provide useful
managerial audiences. managerial-oriented implications in terms of

applying sensory assessments with the
developed artifact aiming at increasing
business efficiency.

Author’s elaboration adapted from (Hevner et al., 2004, p. 83)

3.2. STIRL LITERATURE REVIEW PROCESS

In a scientific literature review (SLR), it is mandatory to adopt a systematic
approach to analyze and evaluate relevant research. Though, the sheer volume of
scientific articles amounts to approximately three million per year (Johnson et al.,
2018; Thelwall & Sud, 2022), and scientists often face a significant time commitment
when utilizing scientific literature. Selecting from the extensive array of resources
can be challenging (Siddaway et al., 2019). Consequently, when trying to overview
a topic of interest, these statistics indicate the obstacle of handling such a vast
quantity of information through conventional human reading and learning
methods. Nevertheless, some methodological approaches have been developed for
a systematic literature search and review. Prominent sources in this area include
the PRISMA method (Preferred Reporting Items for Systematic Reviews and Meta-
Analyses) introduced by Moher et al. (2010). PRISMA was originally developed for

the field of health sciences but can also be applied in other disciplines where
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systematic literature reviews and meta-analyses are conducted (Page et al., 2021).
It defines an evidence-based approach that aims to increase the transparency of
systematic literature reviews through a clear checklist of working steps within the
review. The framework includes defining the research question, systematic
literature search, selection of relevant studies, assessment of study quality, data
collection and synthesis, and transparent reporting of results, and is typically
conducted by a team of researchers (Booth et al., 2021).

Tranfield et al. (2003) present a more concise, three-stage process for
conducting literature review research. The initial stage involves planning for the
literature search. The second stage entails conducting the literature search and
involves the identification, evaluation, and analysis of relevant literature. The final
stage consists of documenting the findings from the second stage. While Tranfield
etal.'s (2003) approach offers a systematic method, like PRISMA, it also necessitates
the involvement of an expert panel to conduct the search for relevant literature.
However, there are also systematic methods that researchers can use on their own
to conduct an appropriate literature review, as proposed by Weber and Watson
(2002). Nevertheless, the limiting component of this variant, however, is the need
for time, resulting in low-efficiency research and the conclusion that the

aforementioned review methods are not suitable best for this dissertation.

Despite the practical guidance for conducting scientifically rigorous
literature reviews (Bandara et al., 2015; Denyer & Tranfield, 2009; Okoli, 2015), even
within the field of information systems (Levy & Ellis, 2006; Wolfswinkel et al.,
2013), the development of novel approaches for assessing publications becomes
imperative. Machine-based approaches enable researchers to effectively identify
pertinent knowledge within their respective research fields. One important source
in this regard is Buchkremer et al. (2019), who propose a dual search and review
method as an effective strategy for applying machine learning techniques. They
emphasize the significance of employing a systematic taxonomy for information
retrieval from literature (STIRL) to conduct comprehensive literature research.
Buchkremer et al.'s (2019) proposal is appropriate for this dissertation because it
allows for an automatic and (human) error-free examination of extensive research
article collections followed by an analysis of large amounts of retrieved literature.

To apply the STIRL method, relevant search strings must first be defined in a clear
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manner. Clear search strings are formulated if room for any misinterpretation has
been closed, especially regarding abbreviations. The problem of multiple meanings
associated with abbreviations was examined by Buchkremer et al. (2019).
Abbreviations like "POS," serving as an illustrative example, can stand for different
meanings. While "POS" is commonly recognized as referring to "Point of Sale," it
can also have the alternative interpretation of "Part of Speech." Consequently, it is
advisable to refrain from employing abbreviations when formulating the search
query to mitigate potential ambiguity.

The clearly defined search strings are then used to query online scientific
databases, e.g., Web of Science, and subsequently export the search hits that match
the search string. The exportable data containing the identified and relevant papers
should ideally always contain identical details for each search hit. These include,
for example, the title, the author(s), the type of paper (journal article, conference
paper, review paper, book, etc.), the year of publication, the name of the editor
(name of the journal, name of the conference, etc.), and the abstract. These criteria
have been set as mandatory for the literature review in this dissertation (see section
4.3.1). Note that citation management software (Parabhoi et al., 2017), e.g.,
Mendeley or Zotero, should be used to double-check the status and correctness of

the articles” metadata by running an automatic update on the imported corpus.

After that, the updated corpus consisting of the potentially relevant papers
needs to be analyzed by artificial intelligence methods related to text analysis
(Manning et al., 2008). First, stop words are removed from the text corpus. Stop
words are frequently used words in languages that have no relevance to the content
but are semantic in nature and are consequently to be neglected for corpus analysis.
Examples of such words are "among, over, before, in, but, or, a, the, for, still, or,
yet, so, in, or similar stop words. The remaining words in the literary corpus now
undergo a stemming process. Stemming traces the remaining words in the text
corpus back to their respective common root forms (Balakrishnan & Ethel, 2014;
Lovins, 1968). Thus, word variants contained in the corpus as such, like "market,"
"marketing," and "markets," are stemmed back to the root form "market." This
approach ensures accurate categorization of scientific papers within the text corpus
while minimizing the potential for analysis bias due to word variants. Once the

stop words are eliminated, and the remaining words are traced back to their root
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forms, the analysis can proceed to utilize artificial intelligence techniques, allowing

the grouping of the relevant literature into topics.

For this purpose, an independent document labeling technique can be
applied (Erhan et al., 2010), such as Latent Dirichlet Allocation (LDA), which is a
widely used statistical model for topic modeling in the field of natural language
processing (Blei et al., 2002) and therefore employed within STIRL. LDA assumes
that a corpus is a mixture of several topics, each represented by a probability
distribution over words. The main goal of LDA is to identify the latent topics and
their corresponding proportions in a retrieved text corpus based on likelihoods. By
examining the statistical properties and co-occurrence patterns of words, LDA
facilitates the identification of the underlying topics inherent in the dataset. The
model iteratively assigns words to topics and adjusts the topic assignments based
on the observed word distributions in the given corpus. Used in a variety of
domains, such as text mining, information retrieval, and document classification,
LDA provides researchers with a comprehensive understanding of the content and
organization of large text datasets. Nevertheless, it is important to note that the
LDA technique assumes that documents with common topics tend to use similar
word groups. Consequently, a document can be associated with multiple topics
simultaneously. The assignment to topics is done according to a scheme presented
below, illustrated by the example of online sensory marketing. Each topic of LDA
grouping is based on probabilities for certain word associations. For example,
based on two different topics, visuality, and acoustics, words such as "color,"
"image," and "design" may have higher probabilities in the visuality topic, while
words such as "sound,"” "music," and "audio" may have higher probabilities in the
audio case and can be illustrated with a fictitious sentence like:

Sentence I: "The website presents bright colors and visually appealing graphics that catch
the user’s attention.” Sentence one is dominated by words that refer to visual
elements, indicating a strong association with visuality. In addition, the mention of
bright colors and visually appealing graphics logically fit well with this theme in
terms of content, indicating that the document is correctly assigned to the category.
Sentence II: "The website features a pleasant audio background that creates an immersive
experience for visitors.” Here, the emphasis is more on the auditory aspect, with

words like "audio background" and "immersive experience," indicating a stronger
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connection to acoustics. While visual elements are on the site, the auditory word

dominance suggests that the document belongs to the auditory theme.

Figure 4. STIRL and LDA Topic Modeling Process
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Author’s elaboration, adapted from Amara et al. (2021, p. 3057)

As shown in Figure 4, documents can be analyzed based on the frequency of,
e.g., sensory words. In this way, they can be classified into relevant topics to obtain
a systematic overview of the relevant literature, which is structured according to
time-related trending topics (Kontostathis et al., 2004). Hence, LDA as the essential
STIRL methodology is applied in this dissertation due to its efficient summarizing
and understanding of the majority of the scientific literature (Buchkremer et al.,

2019), with a special focus on sensory marketing-related topics (see section 4.3.1).



72 KEVIN HAMACHER

3.3. SYSTEMATIC REVIEW OF THE SCIENTIFIC LITERATURE

Scientific literature reviews (SLR) are essential in highlighting the importance
and relevance of a research area. Literature review goals vary broadly, including
obtaining new research, consolidating existing knowledge, and identifying
commonly used research techniques or methods (Hart, 1998; Onwuegbuzie et al.,
2012). Unlike other empirical analyses, there are few comprehensive and systematic
methods or standardized approaches developed specifically for SLRs (vom Brocke
et al., 2015; Wolfswinkel et al., 2013). Therefore, vom Brocke et al. (2009) developed
a novel framework for the literature review process that focuses specifically on the
literature search subprocess. Vom Brocke et al.’s (2009) framework has gained
widespread acceptance in the field of review theory, as discussed by Paré et al.
(2015), mainly due to its ability to allow for freedom in conducting domain and
process-specific investigations (Burggraf et al.,, 2020), aiming at extracting
information that suggests a new contribution to knowledge (Jesson et al., 2011), and
reproducibility (Bandara et al., 2011). In the context of SLRs, this dissertation
incorporates the framework proposed by vom Brocke et al. (2009), in addition to
utilizing the STIRL method and LDA text grouping. This framework offers a
systematic approach with specific phases designed to ensure the quality, reliability,
and validity of the manual SLR process. While the STIRL and LDA methods are
intended to fulfill these objectives, it is possible that the Al-generated text corpus
could include articles containing keywords or key terms such as sensory
marketing, assessment framework, or sensory evaluation, among others. However,
these keywords might also pertain to domains outside the research scope of this
dissertation. Consequently, a manual review of the relevant articles is planned to
verify that the literature identified by the Al-based STIRL method is appropriate
for inclusion in the SLR to increase scientific rigor (Levy & Ellis, 2006; Pateli &
Giaglis, 2004). It should be noted that LDA may not detect these subtle semantic
nuances, potentially leading to incorrect classification of the identified scientific

work as relevant.

Hence, according to Brocke et al.’s (2009) framework, conducting SLR
includes a circular five-phase review process driven by the continuous growth of
knowledge that can render previous literature reviews obsolete and require

reexamination and updating. The review process is illustrated in Figure 5.
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Figure 5. Systematic Literature Review Framework
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Author’s elaboration adapted vom Brocke et al. (2009, p. 7)

Within the first phase, vom Brocke et al. (2009) apply an established

classification scheme in addition to the literature review process to accurately

define the scope of the review (the defined research question). They recommend

using the taxonomy proposed by Cooper (1988), which includes six characteristics,

each consisting of specific categories. While some characteristics are mutually

exclusive (perspective and scope), others can be combined (audience, organization,

objective, and focus) and presented in detail below:

e The first category, focus, refers to the specific aspect on which the

literature review focuses. This involves identifying and articulating

the central theme, theory, methodology, or phenomenon that is the

review’s focus. The focus provides clarity and guides the selection of

relevant literature to be included.
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e The goal category encompasses the intent of conducting the literature
review. It defines the objective(s) to be achieved by the review, such
as summarizing the current state of knowledge, identifying research
gaps, critically evaluating existing theories, or deriving practical
recommendations. The goal provides the general direction and scope

of the literature review.

e The organization refers to the structure and outline of the literature
review. There are several approaches to this, such as a chronological
outline, a conceptual outline, or an outline based on research
methods. The choice of outline depends on the nature of the research

question and the study's goals.

e The perspective category relates to the point of view of the literature
review. Consideration should be given to whether the review
presents a neutral and comprehensive view that considers multiple
perspectives and interpretations or whether it focuses on a particular
theoretical or methodological perspective. Perspective influences the

analysis, synthesis, and interpretation of the literature.

e The audience represents the intended readers or recipients of the
literature review. It indicates the intended audience, including
researchers, practitioners, policymakers, or a broader community of
scholars. Knowing the intended audience helps tailor the language,
analysis depth, and expertise level to convey the report's findings and

implications effectively.

e Coverage refers to the scope and range of the literature review. It
includes the selection criteria for having relevant sources, the time
span of the studies considered, and the consideration of different
geographic regions or research approaches. Coverage ensures the
review includes a comprehensive body of literature to answer the
research question adequately.

In conclusion, Cooper's Taxonomy of Literature Review (1988) is included in

vom Brocke et al.’s (2009) first phase because it provides a structured framework
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that improves the clarity, coherence, and scientific rigor of SLRs, contributing to
the advancement of knowledge in the subject area (Garfield, 1987).

During the second phase, conceptualization of topic, this dissertation takes a
unique approach as described in section 3.1 by integrating the literature review
proposed independently by vom Brocke et al. (2009) and Buchkremer et al. (2019).
Consequently, as outlined earlier, the traditional first and second Phases of the
literature framework are superseded by the results derived from the Al-based
STIRL approach. Generally, in this phase, the focus shifts toward conceptualizing
the analysis, where the SLR search string and databases are deliberately defined.

The third phase involves conducting the literature search as suggested by vom
Brocke et al. (2019). Conducting both a "backward" and a "forward" search is
recommended to improve the search process. In the backward search, one starts
from a known literature source and examines previous relevant work. This can be
accomplished by examining the related works section of a paper. On the other
hand, forward searches look for more recent articles related to a known reference
source (Webster & Watson, 2002). Scientific online databases serve as the main data
source for this search process. These databases offer citation features to explore

research, allowing the identification of authors who have referenced the article.

The literature analysis and synthesis form the fourth phase of the framework. The
analysis and evaluation are intended to select the identified literature for relevance.
As described by vom Brocke et al. (2019), it is recommended to examine the title,
the abstract, or (ideally) the full text.

In the fifth and final phase, the research agenda, the research findings are
documented in a concept matrix (Salipante, 1982). Specifically, Weber and
Watsons’s (2002) concept matrix adapted to the topic of interest in this dissertation
will be utilized. This matrix categorizes the literature based on the concepts it
contains. The names of the articles studied are shown on the y-axis of the concept
matrix, while the x-axis represents the concepts described in those articles. If an
article on the x-axis contains a concept from the y-axis, this is summarized and
marked in the concept matrix. Hence, the concept matrix facilitates the
establishment of links between articles and their corresponding concepts. This
mapping allows the identification of common themes, the emergence of patterns

between researched articles, and the discovery of research gaps. Consequently,
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articles in the concept matrix that have no, or few associated concepts are examined

to identify research gaps.

3.4. SEMI-STRUCTURED EXPERT INTERVIEWS

There are several possible scientific methods for conducting and presenting
both the problem relevance (2" DSR guideline) and artifact assessment (3¢ DSR
guideline) that will be developed in this dissertation. These include both
quantitative methods, such as user surveys, and qualitative research in the form of
interviews. Conducting qualitative research is suggested as appropriate for the
scope of the dissertation because it is a relatively unexplored gap in research, as

discussed in Section 2.2.

Opinions and more in-depth expert expressions on specific topics can
adequately occur within the context of qualitative research (Moser & Korstjens,
2017). However, qualitative research is also diversifiable, and an a priori decision
of the methodology best suited to the dissertation must be chosen. Possible
methods for the detailed elicitation of opinions could be, in particular, focus
groups, according to Krueger (2014), structured interviews, semi-structured or
unstructured interviews. Each of these methods contains several advantages and
disadvantages, and the method to be selected primarily depends on the individual
research scope and goal(s) (A. Adams & Cox, 2008).

For instance, existing research indicates that focus groups may not provide
the same level of depth as other research methods, such as interviews (A. Adams
& Cox, 2008). As mentioned in section 2.2, this dissertation emphasizes engaging
in individual discussions with experts to gain insights into their comprehension
and personal preferences regarding sensory marketing in the online domain and to
thoroughly examine if the DSR problem raised in section 2.2.2 will be confirmed.
Consequently, the decision was made to forgo conducting a focus group discussion
and instead opt for expert interviews during the environmental and evaluation
phases. Based on the RQs one and seven of this dissertation, semi-structured
interviews (SSIs), according to W.C. Adams (2015), are chosen instead. SSIs are
often seen as a synthesis of the advantages of structured and unstructured
interview approaches and thus represent an adequate compromise. By

incorporating criteria from structured interviews, semi-structured interviews



CHAPTER Il - MATERIAL AND METHODS 77

facilitate obtaining comparable and reliable data. In addition, they retain the
flexibility of unstructured interviews, allowing to ask follow-up questions if
needed (Rabionet, 2011).

To meet the desired interview set up of only recruiting experts in the field of
the DSR problem environment (Meuser & Nagel, 2009), it is crucial to carefully
select them and define criteria to evaluate if the expert status is met. Thus, the

expert criteria are carried out in section 4.2.1.4.

3.5. QUALITATIVE CONTENT ANALYSIS

Handling qualitative data in the form of SSIs obtained in this dissertation
efforts a common scientific strategy. One of the most prominent researchers in
analyzing qualitative data is Philipp Mayring, who developed and presented a
five-phase content analysis approach for that purpose (Mayring, 2000, 2004).

According to Mayring, qualitative text data needs to be investigated through
the following phases, which will next be separately discussed and specified in

terms of the dissertation’s goals:

(1) Phase: Select material

Firstly, the material must be selected that applies to answering the
dissertation's research questions. As explained earlier (see section 3.1), both
quantitative and qualitative research methods are used in the dissertation.
Therefore, the application of Mayring's qualitative content analysis refers in
particular to the research of a business need in the DSR-related environment of
online marketing and to the final evaluation of the subsequently developed artifact.
As a result of this, Research Questions 1 and 7 are answered. In addition, RQ7 will
be supplementary investigated through a mixed-methods approach (Tashakkori &
Teddlie, 1998), including a quantitative evaluation based on the user experience
questionnaire (UEQ) to obtain significant differences in UX evaluation among two

related but different artifacts.
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(2) Phase: Determine the direction of the analysis

Within the second phase, the overall aim of the qualitative content analysis and the
matter of interest (persons, scenarios, methods, etc.) must be defined. Accordingly,
within this dissertation, SSIs are conducted to gain extensive insights from experts
in the field of online marketing in order to answer the aforementioned RQs, which

are raised according to the design science research process (Hevner et al., 2004).

(3) Phase: Select form of content analysis
The third phase includes the a priori decision of how the text data should be

categorized. Mayring (2019) differentiates between inductive and deductive
categorization, which must be aligned with the goal of conducted research. The
respective properties can be divided as follows (Hsieh & Shannon, 2005):

Inductive content analysis follows an exploratory exploration of the textual
data at hand, deriving categories and themes directly from the data. It involves
immersion in the text, open coding, identifying patterns, and gaining insights
without preconceived theories. It allows for a flexible approach to uncovering new

insights based on qualitative data, e.g., semi-structured interviews.

In contrast, a deductive content analysis corresponds to a structural qualitative
content analysis since already existing theories or models are used to analyze text
data. It involves coding based on predefined categories and concepts and allows

for the testing and confirmation of hypotheses or research questions.

According to Kuckartz (2007), however, mixed forms frequently occur where
deductive top-level categories are derived and formed from theory during the
development of the interview guideline. These top-level categories serve as a
framework for the development of a category system, according to Mayring (2000),
and are differentiated and specified during data analysis and evaluation. In
summary, inductive top-level categories are modified and supplemented during

the coding process, and subcategories are formed.
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(4) Phase: Interpret results

In this dissertation, both inductive and deductive approaches are employed for
qualitative analysis, and a category system will be established to which the total of
the interview text data will be allocated. The formation of categories is
accomplished by extracting categories from the observed interview content, which
is a process driven by inductive reasoning. Additionally, pre-established categories
from existing literature are utilized, employing a deductive approach (Bernard et
al., 2016).

(5) Phase. Ensure quality criteria

The fifth and last phase of Mayring’s qualitative content analysis method
involves the maintaining of the research’s required scientific quality. Ensuring the
scientific quality of qualitative research analyses involves three important aspects.
First, transparency is critical in the clear and unambiguous presentation of results.
This includes accurately measuring the intended variables of interest and avoiding

any ambiguity in the measurement process.

Another essential aspect is coverage, which refers to the reproducibility of
qualitative content analysis. Consequently, it verifies whether the analysis can be
successfully replicated if the study is repeated. This procedure ensures that the

results can be independently inspected and contribute to the scientific record.

Lastly, intersubjectivity is the third important criterion in qualitative research.
It refers to the shared understanding of the individuals involved in the study. It is
important in determining whether two people share a common interpretation and
understanding of an object or concept. Intersubjectivity helps provide a solid
foundation for reliable communication and agreement on the definition of the
object of study. Addressing these aspects of scientific rigor in qualitative research

promotes robustness, credibility, and trustworthiness (Mayring, 2004).
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3.6. FACTOR ANALYSIS

To complement the knowledge base with an additional perspective before
developing an artifact (Hevner et al., 2004), it is pertinent within the scope of this
dissertation to illuminate a B2C perspective on the significance of various sensory
elements in the online consumer journey. Therefore, alongside the already
identified B2B perspective and combined private insights into the search behavior
of surveyed experts, a broader mass of consumers will be surveyed to verify the
importance of the collected potential sensory e-commerce components. To achieve
this, factor analysis will be conducted through the administration of two online

surveys to ascertain the level of importance attributed to sensory elements.

Factor analysis is a widely utilized statistical method aimed at revealing
underlying dimensions within a set of observed variables (Churchill, 1979). It is
applied across diverse disciplines, including social sciences (Mackenzie & House,
1979), to simplify complex data by identifying common patterns and grouping

variables based on their intercorrelations (Hair et al., 2013).

This dissertation will apply two main types of factor analysis: exploratory
factor analysis (EFA) and confirmatory factor analysis (CFA). EFA serves as an
initial step in comprehending the structure of the data. It does not impose any pre-
defined factor structure but rather enables the detection of underlying dimensions
(Fabrigar et al., 1999). Various extraction methods exist to explore and identify a
factor structure within the obtained data, with established methods such as
principal component analysis (PCA) or maximum likelihood estimation. However,
it is important to note that PCA is not a strictly factor-based method but rather a
variance-maximizing technique, often erroneously equated with factor analysis
(Bryant & Yarnold, 1995; Joliffe & Morgan, 1992).

To conduct an EFA, it is necessary to first test whether the survey data are
suitable for factorization. The Kaiser-Meyer-Olkin (KMO) measure and Bartlett's
test of sphericity are utilized for this purpose. The KMO statistic assesses sampling
adequacy, indicating the proportion of variance in the observed variables that can
be attributed to common factors (Hair et al.,, 2014). A KMO value above 0.7 is
generally considered acceptable (J.-O. Kim & Mueller, 1978). Additionally,
measures of sampling adequacy (MSA) and measures of sampling variance (MSV)

are used to evaluate the data's suitability for factor analysis. Higher MSA values
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and lower MSV values indicate more reliable results. If these values meet the

statistical guidelines and are deemed suitable, an EFA can then be performed.

Next, Rotation plays a crucial role in factor analysis as it facilitates the
interpretation of the identified factors. The objective of rotation is to achieve a
simple and interpretable factor structure by minimizing cross-loadings, where
variables exhibit high loadings on multiple factors (Hair et al., 2013). Common
rotation methods include Varimax, Oblimin, Quartimax, and Promax. Varimax
rotation produces orthogonal factors (uncorrelated), simplifying interpretation.
Oblimin, Quartimax, and Promax rotation allow for correlated factors, which may
be more appropriate depending on the research context and the expected
relationships between the factors. Factor loadings above >.30 are considered
significant, >.40 are considered important, and >.50 are considered highly
significant, regardless of the chosen rotation method (Bagozzi & Yi, 1988; Hair et
al., 2013). However, no universally accepted strict cut-offs exist; their selection is
based on judgment, prior research, and the purpose of the study (Aladwani &
Palvia, 2002).

After conducting the EFA, it is essential to assess the reliability of the
identified factor structure. Reliability analysis is crucial for evaluating the internal
consistency of the observed variables within each factor using Cronbach's alpha
(Cronbach, 1971), which measures the extent to which variables within a factor
consistently measure the same construct. Higher values of Cronbach's alpha (e.g.,
above .70) indicate greater internal consistency and reliability (Churchill, 1979; Hair
et al., 2013; Peterson, 1994).

Following the EFA, one can proceed to CFA to further validate and refine the
initially proposed factor structure. The objective is to test whether the observed
data fit the proposed factor structure. This is accomplished by evaluating
goodness-of-fit indices (Bentler & Bonett, 1980), such as the chi-square test,
comparative fit index (CFI), and root mean square error of approximation (RMSEA)
(Hu & Bentler, 1999). CFA confirms the presence of the hypothesized factors and
assesses the strength and significance of their relationships. Moreover, factor
analysis helps determine the convergent and divergent validity of the factors.
Convergent validity is demonstrated when variables within the same factor exhibit

high loadings and share a common underlying construct. Divergent validity is
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evident when variables in different factors have low intercorrelations, indicating
that they measure distinct constructs (Campbell & Fiske, 1959). Convergent validity
is assessed by the average variance extracted (AVE), which, according to Fornell
and Larcker (1981), should reach a value of at least .50 to confirm that the identified
factors measure distinct constructs. To analyze discriminant validity, the maximum
shared variance (MSV) is compared to the AVE, and the rule MSV < AVE needs to
be met (Hair et al., 2013). Another rather new statistical approach is the heterotrait-
monotrait ratio of correlations (HTMT) developed by Henseler et al. (2015). HTMT
serves as an indicator to assess the similarity between latent variables, and if its
measures are significantly less than one, it indicates that discriminant validity has

been successfully demonstrated (Franke & Sarstedt, 2019).

3.7. MACHINE-BASED SENSORY ANALYSIS

To analyze sensory e-commerce content using machine-based methods,
various techniques of machine learning and artificial intelligence are required.
Specifically, machine-based analyses focused on the topic of sensory aspects in the
e-commerce domain are still relatively scarce. While there have been studies
exploring the use of Al in areas such as Food Science, early works by Goyache et
al. (2001) have assessed the utility of Al for quality evaluation in the food industry,
and others have explored the prediction of sensory responses to food products
(Kakani et al., 2020; Koyama et al., 2021; Nunes et al., 2023). In this dissertation,
methods of computer-assisted retrieval, processing, analysis, and final evaluation
of sensory e-commerce content are tested and applied within the DSR process.
Separate AI methods are employed to capture and assess textual, visual, auditory,
interactive, and video-based content. Section 4.1.2 outlines the fundamental

principles of the methods used, including NLP and CNNs and their specifications.

Despite the convenience of computer-assisted analysis of sensory content, it
initially involves significant manual effort and requires substantial computational
power. Hence, the author of this dissertation receives student support in executing
early operational steps (method selection, crawling, processing). Hence, the scope
of this dissertation does not include creating a comprehensive big data
infrastructure but rather focuses on examining and evaluating the specific technical

necessities of sensory analysis independently, aiming at creating a DSR artifact.
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3.8. USER-EXPERIENCE EVALUATION

In the context of the DSR Guidelines, the last phase describes evaluation as a
crucial step in verifying a developed artifact. In this dissertation, the User
Experience Questionnaire (UEQ) will be applied, which is a widely recognized
measurement tool designed to assess user experience in software and websites.
Developed by Laugwitz et al. (2006, 2008), the UEQ provides a comprehensive
framework for assessing users' subjective perceptions of usability, aesthetics, and
overall satisfaction directly retrieved from users of the target (e.g., a website) to be
investigated. The development of the UEQ involved a meticulous process that
combined scientific methodologies and user-centered approaches. Initially, an item
pool was created from existing UX questionnaires and refined based on feedback
from experts and users. Through factor analysis and item selection, the final
version of the UEQ was established, consisting of 26 items distributed across six
dimensions (Laugwitz et al., 2006, 2008). These six dimensions are depicted below
in Figure 6, revealing that they can be subordinated to first-order factors of
pragmatic quality, consisting of perspicuity, efficiency, and dependability, as well

as hedonic quality expressed by stimulation and novelty.

Figure 6. User-Experience Questionnaire (UEQ) Scale Structure

Pragmatic Quality

Attractiveness

Hedonic Quality

Author’s elaboration, adapted from (Rauschenberger et al., 2013, p. 104)
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The UEQ dimensions offer a holistic view of the user experience, which can be
divided into the subsequently presented scales (Rauschenberger et al., 2013):

e Attractiveness captures the system's aesthetic appeal, including
visual design and overall impression. It evaluates how the interface

engages users and elicits positive emotional responses.

e Perspicuity focuses on the clarity and comprehensibility of the
system. It assesses how well users can understand the system's

functions, features, and information architecture.

e LEfficiency refers to the ease and speed with which users can
accomplish tasks within the system. It addresses factors such as task
completion time, minimal effort required, and effective utilization

of system resources.

e Dependability assesses the system's reliability, stability, and error
handling. It considers aspects such as system responsiveness, error

prevention, and error recovery.

e Stimulation measures the extent to which the system provides users
with engaging and enjoyable experiences. It evaluates factors such
as interactivity, feedback, and the system's ability to hold users'

attention.

e Novelty explores the perceived innovativeness and uniqueness of
the system. It focuses on users' perceptions of the system as distinct

from other similar systems they have encountered.

While the UEQ is widely accepted, it is important to consider and possibly
delineate other measurement instruments in the field of user experience research.
One notable instrument is the System Usability Scale (SUS), developed by Brooke
as “a quick and dirty usability scale” (Brooke, 1996, p. 4). The SUS focuses on
measuring the usability aspect of user experience. It consists of ten items that assess
the user's perception of system usability, such as ease of use, learnability, and
efficiency. The SUS has been widely adopted due to its simplicity and effectiveness
in providing a global measure of usability (Brooke, 2013; Schrepp et al., 2014).
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Table 3. User Experience Questionnaire based on Laugwitz et al. (2008)
Item | Description Left | Likert-Type Description Right Scale
1 annoying 0000000 enjoyable Attractiveness
2 not understandable ' 0000000 understandable Perspicuity
3 creative 0000000 dull Novelty
4 easy to learn 0000000 difficult to learn Perspicuity
15 valuable 0000000 inferior Stimulation
6 boring 0000000 exciting Stimulation
7 not interesting 0000000 interesting Stimulation
8 unpredictable 0000000 predictable Dependability
9 fast 0000000 slow Efficiency
10 inventive 0000000 conventional Novelty
11 obstructive 0000000 supportive Dependability
12 good 0000000 bad Attractiveness
13 complicated 0000000 easy Perspicuity
14 unlikable 0000000 pleasing Attractiveness
15 usual 0000000 leading edge Novelty
16 unpleasant 0000000 pleasant Attractiveness
17 secure 0000000 not secure Dependability
18 motivating 0000000 demotivating Stimulation
19 meets expectations | 0000000 does not meet expectations | Dependability
20 inefficient 0000000 efficient Efficiency
21 clear 0000000 confusing Perspicuity
22 impractical 0000000 practical Efficiency
23 organized 0000000 cluttered Efficiency
24 attractive 0000000 unattractive Attractiveness
25 friendly 0000000 unfriendly Attractiveness
26 conservative 0000000 innovative Novelty
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Compared to the UEQ, the SUS has a narrower focus, primarily evaluating
the usability aspect of user experience, while the UEQ offers a comprehensive
assessment by considering six dimensions. The UEQ encompasses aesthetics,
usability, and emotional aspects, providing a more holistic understanding of the
user's subjective perceptions. Furthermore, the development process of the SUS
involved iterative testing and statistical analysis to establish its reliability and
validity. Although the UEQ and SUS share the same scientific rigor, the SUS is a
more streamlined and efficient instrument for measuring usability due to its pure

emphasis on usability and its shorter item set.

Another tool to measure UX is the Usability Metric for User Experience
(UMUX), which focuses on overall usability and user satisfaction (Finstad, 2010).
Further developed by Lewis et al. (2013, 2015), the UMUX(-Lite) consists of four
simple items that assess satisfaction and the likelihood of recommending the
investigated software product. The UMUX differs from the UEQ in a few ways.
Firstly, the UMUX provides a concise measure of the user experience (Lewis, 2018).
In contrast, the UEQ offers a more comprehensive assessment, considering
aesthetics, usability, and emotional aspects. Secondly, the UMUX has a narrower
focus on usability, while the UEQ explores various dimensions of user experience
in greater depth.

In conclusion, the User Experience Questionnaire (UEQ), System Usability
Scale (SUS), and Usability Metrics for User Experience (UMUX) are valuable tools
for measuring user experience related to software as well as websites (Borsci et al.,
2015). The UEQ provides a comprehensive framework covering multiple aspects of
user experience, while SUS focuses specifically on usability, and UMUX provides
an accurate measure of overall usability and satisfaction. By considering the
strengths and differences of the described tools, the UEQ will be applied in this
dissertation due to its more in-depth understanding of a holistic UX analysis while
taking into account that the test persons do need more time to answer the 26-item
related UEQ instead of shorter measurement options.
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3.9. DISCUSSION

Various techniques exist for quantifying and assessing user experience (UX).
One commonly employed approach is usability testing (Nielsen, 1994), which
utilizes quantitative indicators, such as the number of observed issues and the time
required for participants to complete tasks, to gauge the quality of UX in a product
(Schrepp et al., 2014). However, this method demands substantial effort, including
identifying suitable participants, task and test system preparation, and test site
setup. Consequently, the typical sample sizes tend to be quite small, for instance,
around 10-15 users (Schrepp et al., 2017). According to Schrepp et al. (2017),
conducting comprehensive evaluations employing multiple questions may prove
advantageous. Consequently, this dissertation adopts a combination of methods to
assess the two artifacts under consideration. The chosen approach employs the
UEQ as a quantitative measurement method, complemented by qualitative expert
interviews following W.C. Adams' guidelines (2015). This mixed-methods
approach is widely employed in scientific research (Tashakkori & Teddlie, 1998).

The subsequent chapter IV, the theoretical framework, is dedicated to
establishing the scientific basis of this dissertation, which means creating the DSR
knowledge base needed to build the aimed artifact. Accordingly, the basic
definitions and contextual background are presented first. Following these
definitions, the dissertation will outline its scope through the utilization of semi-
structured expert interviews. Building on the defined scope, a comprehensive
literature review and analysis involving STIRL will be conducted, including
conceptual, historical, and methodological perspectives on the body of scholarly
literature sought. Finally, the last part of this section highlights the connections and

differences between this dissertation and previously published work.
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IV -THEORETICAL FRAMEWORK

The objective of this chapter is twofold: to establish the requisite knowledge
base within the framework of design-science research guidelines and to explore the
DSR environment prior to developing a problem-solving artifact, specifically a
sensory assessment approach for digital marketing and e-commerce. To achieve
this, chapter IV delves into the theoretical framework employed to identify
fundamental theories and methodologies for addressing the business need
outlined in this dissertation. The theoretical framework presented herein is divided

into five research segments.

The first section presents the definitions and theoretical foundations of
sensory marketing, e-commerce, and artificial intelligence, which form the essential
backdrop for this dissertation. After that, employing the methodology described in
section III, the scope of this dissertation is explored through the implementation of
Semi-Structured Interviews (SSIs). The third section encompasses a manually
performed Systematic Literature Review (SLR) that utilizes artificial intelligence
techniques to categorize the previously gathered scientific literature. Building upon
the findings of the SLR, this section aims to identify the research gap.

The fourth section situates this dissertation within the identified relevant
literature to further validate the research gap and to contextualize and delineate
the work within the scientific research streams, with the goal of avoiding
duplicative efforts. This analysis aids in the development of the artifact and ensures
its novelty. The fifth and final phase involves conducting surveys and subsequent
factor analyses, with the objective of determining the significance of sensory
communication components in e-commerce from a business-to-consumer (B2C)
perspective. This last section is intended to identify and retain the most pertinent
sensory elements for the artifact to be developed in ensuing chapter V.

Following the completion of these phases, chapter IV concludes with a

comprehensive discussion of the aforementioned findings and their implications.
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4.1. DEFINITIONS

This subsection offers an extensive examination of the fundamental
definitions and concepts within this dissertation. In addition to sensory marketing,
specific concepts of artificial intelligence, namely convolutional neural networks,
natural language processing, word embeddings, and their respective techniques,
are presented. Subsequently, the scope expands to encompass the framework of e-
commerce, along with the closely associated online consumer experience and

business-oriented user experience of software solutions.

4.1.1. Online Sensory Marketing

Sensory marketing, as introduced earlier in this thesis, was primarily shaped
by Krishna (2012), as her definition of the concept has established itself in the
scholarly context. She describes this subfield of marketing as the deliberate sensory
consumer engagement designed to influence perception, judgment, and customer
behavior through sensory communication. However, an increasingly important
business area, namely digital marketing and thus e-commerce, has been omitted
from this description. Subsequent research works have been more specifically
focused on the design of sensory online shopping experiences, grouping them
under the term Digital Sensory Marketing (Petit et al., 2019), highlighting the field
of sensory marketing in the online context. However, the term Online Sensory
Marketing (OSM) is also used synonymously (C. Adams & Doucé, 2020), which has
been selected as the underlying description for this dissertation.

For OSM, it is vital to emphasize that sensory interaction in online
environments has traditionally been limited to visual and auditory inputs,
resulting in an online atmosphere where sensory cues are generally severely
lacking (Petit et al., 2022). Therefore, success depends on sellers' ability to combine
textual and visual stimuli on e-commerce websites to effectively convert visitors
into buyers (Bleier et al., 2019). As Doucé et al. (2022, p. 1) stress in this regard, that

"There is a need to investigate how the available senses can be used to trigger

perceptions via the absent senses (e.g., via cross-modal correspondences).”

The importance of crossmodal correspondences was already explained in section

1.3.3, with the specific assignment of research contributions predominantly from
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the field of psychology to the area of sensory imagination. Ultimately, it is sensory
imagination that leads consumers to indirectly experience other stimuli through
the perception of available sensory cues (Elder & Krishna, 2022) - for example,
when reading a descriptive text that stimulates how a flavorful coffee smells in the
morning or a fresh sea breeze. This sensory middle ground can thus be utilized to
mitigate the limitations of the online marketing environment and create an

immersive and more vivid experience for online consumers (Doucé et al., 2022).

Consequently, the core area of OSM is the active design of the shop
environment and the sensory contents contained to be implemented, such as texts,
images, audio, videos, 3D product visualizations, or interactive content such as
virtual try-on functions, also known as augmented reality (AR) implementations.
Especially with the latter, a more dynamic and engaging experience for consumers
can be created (Gatter et al., 2022; Rauschnabel et al., 2019).

Nevertheless, OSM also includes fundamental moderating and constraining
factors that can positively or negatively influence the effectiveness of online design
measures by companies. One of these factors is that for effective use of crossmodal
correspondences, the consumer must have already experienced such a sensory
(indirect) cue to be indirectly addressed through other senses that are not available,
e.g., olfactory or gustatory (Elder et al., 2017). In other words, the consumer must
have, for example, smelled a fresh sea breeze to ultimately be triggered through

sensory imagination.

Furthermore, with regard to haptics, the need for touch (NFT) also plays an
important role in OSM since not every consumer has the same desire to physically
interact with the advertised product (Kiihn et al., 2020a; Peck & Childers, 2003a).
This also varies depending on the product type when it comes to search or
experience goods (P. Huang et al., 2009). For instance, Weathers et al. (2007)
demonstrated that sensory-rich web pages could have greater advantages for

experience products, necessitating sensory information for evaluation.

Another moderating variable is brand trustworthiness (Schlosser et al., 2006),
which can harm the OSM experience if it lacks. Strategies to enhance the OSM and

to overcome these variables are described in the following sections in more depth.
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4.1.2. Artificial Intelligence & Big Data

This subsection forms the understanding of the definitional and substantive
foundations in the field of artificial intelligence and big data processing, as these

subfields of computer science are crucial for conducting the research in section 5.2.

4.1.2.1. Convolutional Neural Networks

The Machine learning is a subset of artificial intelligence in which a system
solves a given task through autonomous learning, increasing its result accuracy
with the provided dataset for learning. The fundamental principle is a multi-
layered neural network inspired by biological processes (Haykin, 2009), which
learns hierarchical structures in the data comparable to the human brain and is
referred to as a Convolutional Neural Network (CNN) due to the method through
which CNNs learn from the data (W. Wang & Gang, 2019). Neural networks were
developed in the 1960s, but significant results were achieved starting from 2009
(Braka et al., 2020). Henceforth, additional levels were included, creating deep
neural networks (Lecun et al., 2015) that enable valid results (Schmidhuber, 2015).

CNNs operate based on convolutions whose filters glide over the input space
and compute dot products between the filter weights and local input patches
aiming at decomposing a complex problem into several smaller subtasks that can
be solved by specifically trained neural networks (LeCun et al., 1998; LeCun &
Yoshua, 1995). In addition, pooling layers are applied to systematically shrink the
feature maps generated by the convolutional layers, reducing spatial dimensions

while preserving essential information (Zhiqiang & Jun, 2017).

In practice, artificial neural networks are used for both speech and image
recognition. CNNss are primarily used for image classification, object recognition,
and image segmentation (Sultana et al., 2020), hence being suitable for visual-
related tasks. For text-related operations, recurrent neural networks (RNNs) like
Long Short-Term Memory (LSTM) are appropriate (Greff et al., 2017; Schmidhuber
& Hochreiter, 1997) in handling sequential data. Text-based tasks are, e.g., sentence
classification (Socher et al., 2013) and sentiment analysis (Nowak et al., 2017; Tan

et al., 2022). These methods will be used in this dissertation to analyze sensory data.
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4.1.2.2. Natural Language Processing

In both written and spoken forms, human language is the primary tool for
exchanging information (Arbib, 2005). Natural Language Processing (NLP) is a
multidisciplinary field that combines Deep Learning and Linguistics. It involves
training computers through algorithms to understand human language and can be

divided into five main research fields (Khurana et al., 2023):

e Phonology is the scientific study of the sounds in a language and its
principles. It examines the combination and structure of sounds

(called phonemes) in various languages.

e Morphology, on the other hand, deals with analyzing the structure and
internal construction of words. It examines how words are formed
and changed by combining morphological elements. This includes

word stems, affixes, and inflectional forms.

e Syntax deals with the arrangement and structural organization of
words in sentences. To form grammatically correct and meaningful
expressions, words and sentence components are therefore checked

with regard to their composition.

e Semantics analyses the meaning of words, sentences, or whole texts.
The semantic focus in NLP is set on the meanings of certain word
usages within languages and, thus, how they can be interpreted in
different contexts, also referred to as polysemy (Alonso et al., 2011).
The identification and resolution of possible word ambiguities is
called “Word Sense Disambiguation” (Wimmer & Zhou, 2013, p. 1) and
is crucial in NLP.

e Pragmatics aims to study the practical use and function of language in
real social and communicative contexts. It bridges the gap between
the content of textual elements and external influences, particularly
the understanding of the reader and the communicative intentions of
the text’s author. If there are interpretative differences, they are called
pragmatic ambiguity (Walton, 1996). Accordingly, the pragmatic
research field includes references, context dependency, speech acts,
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and the influence of speakers' and listeners' knowledge and beliefs,

which can differ among the individuals involved.

Within computer science, NLP is considered a subfield of Artificial
Intelligence (AI) (Buchkremer, 2020; Dwivedi et al., 2021; Rodriguez et al., 2018).
The fundamental challenge lies in the vastly different information processing
between humans and machines. Human language is a highly complex system that
has evolved over millennia and still constantly changes over time (Bates, 1995). It
enables humans to engage in complex and detailed communication, involving not
only the exchange of factual information but also a multitude of social and
emotional aspects. In contrast, computers excel at processing simple information
about binary states (0 or 1). Therefore, a bridge must be created between these two
worlds to process natural language. Hence, the fundamental principle for
processing text and speech data involves using mathematical and statistical
techniques for data processing. Given the complexity, deep learning techniques
play a significant role (Goodfellow et al., 2016; Gulli et al., 2019; Lecun et al., 2015).
The advancements and subsequent boom in deep learning since the early 2010s
have facilitated rapid progress in the field of NLP (Kamath et al., 2019). Although
these successes have increased the importance of NLP, the discipline itself is much
older, with essential foundations laid in previous decades. According to McCarthy
et al. (2006), significant concepts for natural language processing were developed
in the 1950s and 1960s (McCarthy et al., 2006; Ware, 1955). In the 1990s, additional
components were created and are still used in NLP research and applications
today. Furthermore, hardware advancements, such as increased speed and
available memory, have enabled the practical application of NLP techniques
(Kamath et al., 2019). Thus, NLP has continuously evolved (Khurana et al., 2023).

With the current state of technology, it is already possible to solve a variety
of NLP-related tasks. This is particularly evident in using voice assistants or
interactive and intelligent chatbots that can understand and generate syntactical
language. Nevertheless, challenges still remain in accurately processing semantic
aspects of language, such as emotions and ambiguity, but ongoing progress is
being recognizable (Buchkremer, 2020), although ethical criteria within the wide
range of Al should always be taken into account (Jobin et al., 2019).
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4.1.2.3. Word Embeddings

Word embeddings, a technique in the field of natural language processing
(NLP), represent a form of application that contributes to text automation and
interpretation (Lai et al., 2016). However, in the processing of text data by applying
deep learning and machine learning techniques, the raw form of the texts is
typically not utilized, and textual elements are considered discrete variables
(McMahan & Rao, 2019). To apply mathematical and statistical methods to text
data, it is necessary to represent them in a numerical form. The simplest form of
such representation for texts and words is the one-hot encoding (Goldberg, 2016).
In this method, words are represented as vectors, where the number of dimensions
of the vector corresponds to the number of words present in the vocabulary (Kuang
& Davison, 2020). Each word is represented by a single dimension, where the value
is 1 for the dimension associated with the word and 0 for all other dimensions. This
allows for the mathematical representation of different words. However, this form
of representing text data has its limitations, as it only allows for the unambiguous
identification of a word without providing any additional information. To
overcome this limitation, word embeddings offer a suitable representation of text
data. Word embedding refers to the process of embedding discrete variables into a
vector space (McMahan & Rao, 2019). In this approach, each word is assigned a
position in a multidimensional space, represented by an n-dimensional vector.
Each vector dimension describes a specific property of the word’s meaning,
semantics, or class (Kedia & Rasu, 2020).

There are several approaches to generating word embeddings, including
count-based methods such as TF-IDF and methods that learn word embeddings
directly (McMahan & Rao, 2019). Count-based methods such as TF-IDF apply to
compute the relevance and importance of words within text documents based on a
retrieved and pretrained text corpus (Kuang & Davison, 2020). It mathematically
evaluates a word based on its frequency in a document (Term Frequency) and its
rarity in the entire document collection (Inverse Document Frequency) (Ramos,
2003). Hence, TF-IDF supports identifying keywords in a text and compares
documents based on their similarity in content (Ao et al., 2020). In count-based
methods, a co-occurrence matrix is created to capture the frequency of co-

occurrence of words. Each entry in the matrix indicates how often two words co-
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occur in a given context (Lauren et al., 2017). To determine the word distances, each
entry in the Co-Occurrence Matrix is weighted. It is important to note that a higher
weight indicates a closer semantic relationship between words, while a lower
weight indicates a weaker semantic context (Lauren et al., 2017). In addition, GloVe
also employs a count-based approach and considers the global semantic similarities
between different words by analyzing the co-occurrence patterns across the text
corpus (Pennington et al., 2014; Yu et al., 2018).

On the other hand, methods such as Word2Vec take a direct learning
approach for generating word embeddings. Word2Vec uses a prediction-based
logic. The model learns to predict the context words based on a target word.
Word2Vec is based on neural networks and utilizes a "Continuous Bag-of-Words"
(CBOW) or "Skip-Gram" approach to capture words in a given context. Thereby,
the CBOW model aims to predict a target word from its surrounding context
(Mikolov et al., 2013), while in the Skip-Gram model, the goal is to predict the
surrounding context from a target word (Sravani et al, 2018). The trained
Word2Vec models capture relationships between words at a local level by

grouping similar words in similar contexts (A. Y. Kim et al., 2018).

Moreover, representing words as vectors allows for calculating the
relationship between two words. Similarity can be measured in two different ways.
Firstly, it can be determined by the distance between two vectors in the vector
space. Words with similar meanings will have vectors that are closer to each other
compared to words with different meanings (Mitchell & Lapata, 2010). Derived
from Euclidean geometry, this technique is also known as Euclidean distance
(Ferrer i Cancho, 2004). Euclidean distance measures are interpreted in a way that
the smaller the distance value, the closer the relationship between the two words.
The second measure for determining the dependence among two word vectors is
cosine similarity, which measures the relationship between two vectors in terms of
direction and magnitude (Kedia & Rasu, 2020). The cosine similarity values range
from -1 to 1 (Jin et al., 2018). A cosine similarity of 1 indicates that the two vectors
are completely identical, while a value of -1 indicates that they are in opposite
directions, representing a maximum difference and no semantic meaning (Lai et
al., 2016). As a consequence, these learning-based approaches are applied in this

dissertation in the DSR implementation phase (see section 5.2).
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4.1.3. E-Commerce

E-commerce has become a widespread channel for companies and serves as
a popular opportunity for selling products and services (Grewal et al., 2018). It is
also referred to as electronic commerce and comprises online marketing as a sub-
discipline of marketing science (Grandon & Pearson, 2004) that aims to effectively
design web stores in an ever-growing digital competitive environment to convert
website visitors into customers (Bleier et al., 2019; Schlosser et al., 2006). In this
regard, a distinction can be made between companies that operate their own online
shops and retail platforms, such as Amazon, eBay, Alibaba, and others. This

dissertation focuses on the former, although the insights will be transferable.

One of the key e-commerce challenges is the presence of customers who are
often unknown to the seller. However, anonymity on the Internet is countered by
using cookies (J. S. Park & Sandhu, 2000), which store personalized user
information. Cookies, fixed Internet addresses, and long-term user accounts with
stored e-mail addresses also help to track customers. Through skillful use of
technology, companies thus have the opportunity to turn an unknown customer
into an almost transparent one whose preferences become increasingly known,
even if he has to consent to the storage of this actively (Cahn et al., 2016). Similarly,
e-commerce has advantages over traditional sales channels, offering greater supply
flexibility and considerably lower transaction costs. These benefits, though, also

contribute to lower customer loyalty as the comparability of sellers increases.

At e-commerce websites, products are displayed and offered to consumers
mainly by incorporating textual and visual design elements (Bleier et al., 2019).
However, when these components are combined, they foster multidimensional
experiences that transcend the mere presentation of factual information (Brakus et
al.,, 2009; Lemon & Verhoef, 2016). Nevertheless, the principal drawback for
customers in e-commerce lies in their inability to physically inspect the products
and the necessity to endure a waiting period for the ordered item, with uncertainty
about the truthfulness and accuracy of its displayed representation (Dimoka et al.,
2012; Hong & Pavlou, 2014; Y. Kim & Krishnan, 2015; Pavlou et al., 2007). This
limitation could be addressed through the implementation of a multisensory
consumer approach. Hence, the next section outlines the dimensions of the online

consumer journey to underpin the importance of online sensory content.
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4.1.4. Online Consumer Experience

According to Wolfinbarger and Gilly (2003) and Bleier et al. (2019), the
importance of web design is constantly growing. Companies” success in digital
environments today depends on skillfully incorporating design elements on
product websites to create engaging customer experiences. To create such a
“webmosphere” (Petit et al.,, 2019, p. 42), Bleier et al. (2019) argue that four
dimensions influence online purchasing. Even though previous research has
primarily focused on the informational content of online consumer experiences
(OCEs) and has thus simplified its modeling (Novak et al., 2000; Steenkamp &
Geyskens, 2006), three additional dimensions can be routed to the OCE. These are
consistent with the psychological and sociological research streams of cognition,

affect, relationships, and sensations (Anderson, 1985; Pinker, 1997).

First, Informativeness (Luo, 2002) is the baseline and cognitive dimension that
refers to functional and helpful information used to make predominantly conscious

and problem-solving decisions (Gentile et al., 2007; Verhoef et al., 2009).

Beyond the functional dimension, Entertainment is another OCE dimension.
Entertainment refers to the affective and immediate enjoyment that an online
experience can provide without necessarily representing a functional benefit in the

online purchasing process (Babin et al., 1994; Mathwick et al., 2001).

Next, Social Presence is another criterion for a successful OCE, as social
interaction plays a significant role in shopping experiences (Gefen et al., 2003).
Elements such as human contact, warmth, and sociability, which can be emulated
on websites through suitable content (e.g., pictures, colors), determine this
dimension (L. C. Wang et al., 2007).

The fourth and final dimension of the OCE is Sensory Appeal (Z. Jiang &
Benbasat, 2007), which addresses how a website stimulates the human senses of
touch, taste, smell, hearing, and sight (Gentile et al., 2007). As already outlined in
section 1.3.3, sensory imagery can support the tangent of the indirectly responsive
senses (Elder et al., 2017). Hence, this dimension represents the most crucial
theoretical component of this dissertation. Sensory appeal, related to shopping
experiences, is associated, among other things, with beauty and aesthetics, which
are generated by corresponding sensory stimuli such as colors (Schmitt, 1999).
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To examine the influence of the four dimensions on OCE, Bleier et al. (2019)
adapted eleven different website elements. They also proposed a categorization

and assigned these specific types of content to each category:

e Verbal elements, such as product detail descriptions, the general
linguistic style used throughout the website, product features
presented in bullet points, and return policy details.

e Visual elements, including lifestyle pictures, product detail pictures

(referred to as feature crops), photo sizes, and product videos.

o Verbal/visual elements comprising expert endorsements, customer
star ratings, comparison matrices, recommendation agents, and

content filters.

These elements were manipulated and tested throughout 16 studies in an
online setting. The results suggest that sensory appeal, particularly for experience
products, is significant, as the product type (Hong & Pavlou, 2014; P. Huang et al.,
2009), as well as brand trustworthiness (Pavlou et al., 2007), act as moderating
factors related to uncertainty. In such cases, it is recommended to use visual
elements that dynamically present the product, a finding consistent with Weather
et al.’s (2007) previous research on the influence of sensory-designed websites. This
means applying product videos with audio tracks (Moon, 2000; Roggeveen et al.,
2015) and feature crop pictures that allow zooming in on product details (J. Park et
al., 2005). Both sensory content types lead to a sensory-appealing website design,

hence positively affecting purchase intentions (Schlosser, 2003).

Although Bleier et al. (2019) differentiate between the four dimensions, this
work assumes that the design elements assigned to them can also have an
overarching sensory purpose. For instance, the linguistic style could be seen from
an overarching perspective, as textual information can convey sensory information
and experiences (Bhatia et al., 2022; Ornati & Cantoni, 2020; Petit et al., 2019). Thus,
in addition to product type, NFT is also a moderating effect that has not been
considered so far (Lokke-Andersen et al., 2022). See 1.3.2 for a detailed overview.
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4.1.5. User Experience

The concepts of usability and user experience (UX) are often used
interchangeably in the field of human-computer interaction, but they have distinct
meanings and emphasize different aspects of interactive systems (Battarbee &
Koskinen, 2005). Usability, as defined by the ISO 9241-11 standard (1998), refers to
the extent to which a product allows specific users to achieve specific goals
effectively, efficiently, and with satisfaction in a particular context (Bevan et al.,
2015; D. Green & Pearson, 2006). This definition emphasizes practical aspects such
as effectiveness, efficiency, and user satisfaction in their interactions., which can be
subsumed as the sum of hedonic and pragmatic quality (Hassenzahl, 2018).
Usability ensures that a system is easy to learn, efficient to use, and error-free,
enabling users to accomplish tasks effectively and satisfactorily. Early on, Agarwal
and Meyer (2009) noted that in the course of usability, emotion also exerts an
influence and is often overlooked. For this reason, emotion-related indicators can
be found indirectly in newer measurement approaches, such as the UEQ

measurement approach (Rauschenberger et al., 2013).

Contrastly, the ISO 9241-210 standard (2010) describes User Experience (UX)
as the perceptions and responses that individuals have when using or anticipating
the use of a product, system, or service. This definition highlights the holistic nature
of UX (Battarbee & Koskinen, 2005), including the user's subjective perceptions,
emotions, beliefs, and responses. User Experience goes beyond usability by
considering factors such as aesthetics, emotions, pleasure, engagement, and the
overall impression left by the system. Its focus is on creating a positive and
engaging experience for the user, ensuring that the interaction is not only efficient
but also enjoyable and satisfying (Hassenzahl et al., 2010).

As a consequence, usability and user experience are interconnected but have
different scopes and emphases. Usability concentrates on the practical aspects of
system interaction, ensuring effectiveness, efficiency, and user satisfaction. User
Experience takes a broader perspective, considering the user's holistic experience,
including their emotions, perceptions, and overall satisfaction. By addressing both
usability and user experience, designers and researchers can create interactive
systems that provide a satisfying and engaging experience for users by considering
their evaluations at an early stage (Borsci et al., 2020).
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4.2. ENVIRONMENT AND SCOPE OF THE DISSERTATION

Following the DSR alignment of this dissertation presented in section 3.1., the
business need is to be identified by interviewing experts in the field of interest prior
to developing an artifact that addresses this need. This section is designated to gain
insights from experts in the online marketing domain, with the aim of answering
RQ1. The RQ1 is related to asking if experts confirm a need for sensory evaluation
in online domains, thus initiating the DSR process proposed by Hevner et al. (2004).

Within the scope of the subsequent semi-structured expert interviews,
personal search behavior and awareness regarding sensory e-commerce content
will also be investigated. This aims to confirm the DSR knowledge base grounded
in relevant scholarly literature or expand it with additional information from the
expert’s insights. Consequently, the interview approach addresses RQ4a, which
inquires about how sensory elements impact e-commerce from both B2B and B2C

perspectives and identifies the factors driving this influence.

4.2.1. Performing Expert Interviews (DSR Environment)

Conducting expert interviews is a fundamental aspect of this research, which
aims to gain valuable insights into the need for sensory marketing assessments and

individual online consumer journeys from different perspectives.

In qualitative empirical research, there are different approaches to
questioning depending on the information desired (Flick, 2018, 2022). The basic
form of structured inquiry is the interview, which involves direct interaction
between the questioner and the respondent (Atteslander & Cromm, 2010). Semi-
structured interviews (SSIs) are targeted, as are focus group discussions or surveys,
but they hold the advantage that the questioner receives the researcher’s specific
interest in obtaining information from the interviewee in the greatest possible
depth and diversity (A. Adams & Cox, 2008). To ensure this via a systematic and
rigorous approach, W.C. Adams' (2015) interview guide was used in this work.
Adams developed a four-phase framework for conducting SSIs. This framework
includes the selection and recruitment of interviewees, the formulation of questions
and interview guidelines, interview techniques, and the final interview analysis

applying the qualitative content analysis proposed by Mayring (2004).
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With the insights obtained from the expert interviews, the DSR process is set
in motion to be able to answer the following research questions (RQ2-7).

42.1.1.  Planning of Semi-Structured Interviews

To acquire the derived research objectives, expert interviews should be
properly planned before conducting, and “preparation is vital” (W. C. Adams, 2015,
p- 502). Accordingly, semi-structured interviews need to be initially planned from
an aerial perspective regarding its parameters, whereby structurally, temporally,
and content-wise, all essential aspects are defined prior to execution (A. Adams &
Cox, 2008).

Firstly, through structural alignment and preparation of the interview guide, it
is ensured that the interview follows common techniques. For this reason, at the
beginning of the SSIs, their stages are defined using the suggestions of Hove &
Anda (2005). Table 4 illustrates nine steps on which the SSIs are grounded:

Table 4. Stages for Semi-Structured Expert Interviews

Stage Description

Stage 1 | Clarifying the interview goals and determining the specific topics to be covered
Stage 2 | Clarifying the interview goals and determining the topics to be investigated
Stage 3 | Creating an interview partner pool from which suitable interviewees are selected
Stage 4 | Initiating communication with the potential interviewees

Stage 5 | Coordinating and scheduling a convenient time for conducting the SSI

Stage 6 | Creating a tailored interview guide to ensure a semi-structured conversation
Stage 7 | Conducting the interview remotely using virtual meeting tools

Stage 8 | Documenting the interview details and key points in an interview transcription
Stage 9 | Analyzing and interpreting the interview results with scientific techniques

Author’s elaboration, adapted from (Hove & Anda, 2005)

The individual stages outlined in Table 4 describe the adapted planning
process of the SSIs specifically for this dissertation, forming the overall foundation
for the chapter. Consequently, each step will be presented and discussed in detail
in the respective subsequent sections of this DSR environmental phase.
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A fundamental initial step is to determine the necessary number of interview
participants to address the following interview questions. Various approaches exist
with a common goal of achieving data saturation. For instance, Guest et al. (2006)
suggest that typically, twelve participants are sufficient to achieve saturation of
given answers on average. On the other hand, it is equally plausible to acquire
fewer interview participants if saturation is observed for the given responses per
interview question. Therefore, it is determined that potentially up to 12 interview
participants (or more if necessary) will be interviewed for the SSIs to obtain optimal
qualitative and content diversity in the responses. However, the author also follows
the general recommendation to interview fewer participants if theoretical

saturation is achieved earlier (Glaser & Strauss, 2010).

Next, to maintain the confidentiality of the given answers, especially with
regard to business procedures, the participants in the interviews must be informed
about the handling of their data prior to the first question being asked. This
precautionary measure was taken to ensure that each participant is aware in
advance of how their provided information will be treated during the interview
process. In addition, it was pointed out at the beginning of the interview that the
answers were anonymized and that a consent form for using the answers was

provided afterward (see Appendix 2).

By opting for an online format (Stage seven), the interviewees were enabled
to conveniently join the discussions from their own residences, thereby fostering a
comfortable and familiar environment as proposed by W. C. Adams (2015).

In addition, time-related decisions must be taken. Maynatz et al. (2013)
suggest that the length of an interview has a significant impact on how willing and
motivated participants are to respond to the raised IQs. Accordingly, Atteslander
and Cromm (2010) and Maynatz et al. (2013) generally recommend that a scientific
interview should ideally range from 30 to 60 minutes. This timeframe ensures that
sufficient information is provided for the dissertation’s scope of gathering answers
to RQ1 and RQ4a while keeping participants engaged. The estimated time frame
for the SSIs is about 35-40 minutes. Therefore, the stages necessary to properly plan
the expert interviews are summarized in Table 5, which outlines the suggested
schedule for each SSI conducted in this work derived from Hove and Anda (2005).
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Table 5. Estimated Duration of Each Interview and Passage

Est. Time Description

3 minutes Personal introduction and presentation of the research project

1-2 minutes | Providing information regarding data processing and data privacy
procedures

4-5 minutes | Introduction of the interview participant, including job role, experience,

and responsibilities
25 minutes | Asking interview questions (IQs) with the corresponding answers
2 minutes Option for additional remarks by the interview participant
2 minutes Conveying appreciation for the interviewee's participation and inquiring

about their availability for another interview (DSR evaluation phase)

The content-wise decisions being taken beforehand include that interview
questions (IQs) are carefully prepared and formulated in advance, although the
specific sequence and wording of the questions can be adjusted as needed. This
flexibility allows the interviewer to shape the course of the interview based on the
responses provided by the interview participants (Atteslander & Cromm, 2010).
Consequently, the interviewer directly influences the flow of the conversation
while not imposing any constraints on the answers given, thus avoiding limitations
or biases in this study. Given that procedure, the interviewer can effectively obtain
the necessary information from the participant by adapting to specific

circumstances.

The framework of the SSIs is now defined by the content-related, temporal,
and structural parameters described above so that the aspects of categorization,
questions, interview recruitment, and analysis of the interviews will be dealt with

in detail in the next subsections.
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4.2.1.2.  Description of the Categorization

Before commencing the expert questioning, it is necessary to establish the
categorization of the interview questions. Two approaches, deductive and
inductive categorization, are distinguished (Mayring, 2019). For the upcoming
interviews, an inductive categorization system was predominantly chosen.
Alternatively, a deductive approach could have been employed for all questions.
This could involve presenting the interview partners with specific sensory
consumer journeys in the digital context and seeking their evaluation, agreement,
or disagreement. Theoretically, the specialist literature, as explained in Section I,
would be sufficient for this purpose. However, the decision to favor an inductive
category system is based on the aim of allowing interview partners to express their
own search behavior independently. This approach intends to generate a broader
range of answers than would be achievable through deductive categories alone.

Hence, the interview guide is divided into two sub-areas described as follows:

e Topic 1: Online Sensory Marketing B2B and B2C perspective incl. own

surfing behavior (RQ1 is answered here)

e Topic 2: Formal Criteria of Online Sensory Assessment Framework
with questions on usability and design, information quality, and

comparability possibilities in the competitive environment

The second topic presents subordinate categories derived deductively from
common software developments. Although the scope of this work is not to create
a fully developed software, the aim is to identify the requirements for such an
assessment tool, incorporate them into a prototype (mock-up), and contribute to
the creation of the final application. However, within these categories, the specific
criteria mentioned by interview participants are determined inductively based on
the assessment artifact to be developed. Through this approach, additional
potential requirements for the artifact can be collected by having interview
participants shift their focus from the applications they currently use in their daily
work to the assessment proposal being developed. Ideally, any relevant best
practices that could be adapted will be directly referenced. The detailed questions

for both sub-areas are therefore provided below.
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4.2.1.3. Semi-Structured Interview Questions

The interview questions were organized in a coherent and relevant order. As
is usual with SSIs, the order of the questions can be adapted and depends on the
course of the interviews (W. C. Adams, 2015). However, the presentation of the
interview results adheres to a predetermined order according to the final interview

manual and is based on W.C. Adams' SSI guide (see section 3.4).

The interview initiates with a brief introduction elucidating the interview's
purpose and basic information about data processing. Next, the interviewees are
questioned about their professional background during the introduction phase.
The main part of the interview focuses on Topic 1 and Topic 2 with open questions
that reduce biases and increase answer diversity, as suggested by W.C. Adams
(2015). The interview concludes with expressions of gratitude and further
information concerning the dissertation's progress, ensuring that only relevant
aspects for evaluating this work were gathered (W. C. Adams, 2015). Although
Leech (2002) generally suggests that demographic information such as age, title, or
background should be asked at the end of an interview due to potentially awkward
considerations, he also points out that depending on the scope, it may be
appropriate to start with such questions. This approach is being employed here
because a significant portion of the interview involves eliciting the business need
from the DSR environment. In this context, discussing the position within the
company related to e-commerce or online marketing is suitable, followed by

discussions on an assessment tool for sensory online marketing.

“When designing questions it is important to consider if each question will have the
same meaning for everyone” (A. Adams & Cox, 2008, p. 19). Following Adams and
Cox, a pretest with two individuals from the author's network was carried out to
ensure comprehensibility and mitigate potential social biases. As a result, some
wordings were aligned prior to the final investigation with experts in the field.
Another aspect that was considered is that the interview guide should range from
simple to more complex questions, according to Weinberg (1996) and Leech (2002).

Based on these structures, guidelines, and basic assumptions, the interview
guide listed in detail in Appendix 1 consists of the introductory part (IQ1 & 1Q2),
the first main part on sensory online marketing (IQ3-1Q7), and the second main
part on the targeted artifact, namely the formal criteria it should fulfill (IQ8-1Q10).
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4.2.14.  Recruiting Experts from DSR Environment

As mentioned earlier, the problem environment of the design-science-
research approach used in this dissertation is situated in the context of online
marketing and the professionals who work in it. Accordingly, many characters are
potentially eligible to be interviewed because the online marketing field is highly
diversified, and there is often a lack of standardized areas, job titles, and job
descriptions. Accordingly, the following precise criteria must be applied in the

recruiting process to determine if a person is an expert within the defined scope:

e At least one of the following keywords in the individual’s job title:

E-commerce / online marketing / marketing / content.

Note: Some job titles can exclude online-related keywords but still
entail responsibilities for work in this field. Therefore, it is relatively
broadly defined.

e Educational background in the online marketing discipline.

e Professional experience: at least five years.

In addition to the job title requirements, the academic background is also a
criterion for participating in the interviews, as a marketing-specific educational
background can be seen as an additional aspect of professionalism that translates
into professional practice. The minimum requirement for professional experience
is set at five years. While this may be relatively low, it ensures that participants
have relevant professional experience in the broad field of online marketing.
Furthermore, it is assumed that increasing professional experience does not
necessarily generate added value for answering the questions. On the contrary, it
is hypothesized that younger participants who have grown up with the internet,
also referred to as “digital natives” (Bennett et al., 2008, p. 775), are most likely to be
familiar with the digital sphere, both professionally and personally (Janschitz &
Penker, 2022).

Emphasis is also placed on selecting interviewees with jobs that exhibit
some level of diversification within the targeted perspective of the manifold

marketing-related subcategories of employment. This allows for a bridge to be
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formed with interview participants who are not solely responsible for online shop
operations, i.e., onsite measures, but also individuals with responsibilities in the
broader digital marketing domain, embracing offsite measures. Particularly in this
context, traffic-generating strategies and assets need to be identified that establish
a connection to chapter I, as consumer attention tends to be relatively lower, as well
as their involvement and voluntary engagement with the product and brand

content once consumers are already present on the website.

In this context, the interviewee's employer company size is only of secondary
importance, as the intended artifact of this dissertation will not differentiate
between them. Nevertheless, it is interesting to evaluate in which business settings

the experts work to identify possible differences.

However, identifying experts in the relevant field poses a challenge, and this
study relies on both predefined criteria, as described before, and self-evaluation by
the participants. During the interviews, each participant was provided with a set
of statements, allowing them to express their own rating of an expert status, and

the responses given will be presented at the end of this section.

Finally, a total of eight online marketing experts were interviewed until the
point of theoretical saturation was reached (Glaser & Strauss, 2010). The interview
candidates were contacted beforehand via Linked-In and other social networks, as
well as via the university platform. The interviewees' characteristics are presented
in Table 6. Additionally, the following described demographic data, job positions,
and responsibilities mentioned are summarized to the specific time when this
dissertation was finished to retain the newest information of each interviewee.
Characteristics of each interview participant are presented and discussed in this
section due to their important role within this dissertation by contributing to two
rounds of expert interviews, namely the DSR problem environment phase as well
as the DSR evaluation phase. The first interviews aiming at the DSR problem phase

were carried out in the first half of 2022.

The interview partners have been anonymized for data protection and signed
the interview form shown in Appendix 2 for this purpose. Nevertheless, in the
following, the suitability of the interview partners will be briefly described based

on their respective working and educational backgrounds.
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Table 6. Expert Interview-Pool Description
S ®
< Q
% % ,%0 § 0 -f? S
S | = S & 2 = §
SRS =d | 3Q 8 S
1 Content-Manager 8 B. Sc. | B2C (Media Male
Agency)
2 Team lead Product Management | 10 M. Sc. | B2C female
& E-Commerce (Technology)
3 Online Marketing Manager 9 M. Sc. | B2B (Software) | female
4 Marketing Coordinator Central | 6 M. Sc. | B2B (IT- Male
Europe Services &
Consulting)
5 Creative // Art Director 7 B. Sc. | B2C (Fashion) | Male
6 Online Marketing Manager & 7 B. Sc. | B2B (Power Male
Founder Supply) /
Media Agency
7 Online Marketing Manager 7 M. Sc. | B2C (Food) Male
8 Associate Manager Online Shop | 6 M.A. | B2C (Fashion) | female

Management & Brand Relations

e Interview Partner | No. 1

Interview Partner | No. 1 is a qualified Male serving as a Content Manager.

With eight years of working experience and a bachelor’s degree in marketing, he

possesses a strong foundation in his field. His expertise lies in website

conceptualization and applying software like Figma, with a specialization in

agency work specifically tailored for Amazon. His primary focus is creating

compelling content for Amazon Brand Stores. He can deliver tailor-made solutions

that meet expectations by leveraging his creative abilities and deep comprehension

of customer needs. The marketing-specific expertise of IP1 makes him an

invaluable asset for gaining insights into online marketing content management

strategies, particularly within the Amazon ecosystem.
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e Interview Partner | No. 2

IP2 is a qualified female individual serving as a Team lead in Product
Management and e-commerce. With ten years of working experience and a
master’s degree in marketing, she possesses a strong foundation in her field. Her
master’s thesis, “The Importance of Haptic Elements on Digital Channels,”
(unpublished), focused on analyzing how haptic experiences can be effectively
transmitted digitally and multisensory. In her most recent position, IP2 manages
multiple websites and their content at a company specializing in re-commerce. The
company markets technology products such as mobile phones, smartphones,
tablets, and computers through its web shops, and IP2’s team manages the online
content for these platforms. Before her current role, IP2 was employed in the textile
and fashion industry. Her responsibilities included website content creation,
content management system adjustments, content and concept development, and

social media management.

Her academic background and practical experience make IP2 a valuable
resource for understanding product management, content creation, and e-

commerce practices in both the re-commerce and fashion sectors.

e Interview Partner | No. 3

IP3 is an experienced female Online Marketing Manager. With nine years of
working experience, she deeply understands the field. Her expertise encompasses
various aspects of online marketing, social media marketing, search engine
marketing, and blogging, primarily focused on Microsoft Dynamics 365 Business
Central. Moreover, IP3 utilizes content management systems like WordPress and
tools like Google Analytics, Google AdWords, and the Adobe Creative Suite. She
is well-versed in website relaunches and digital transformation, applying her
knowledge to enhance online presence and customer engagement. In addition to
her primary responsibilities, IP3 also engages in side activities as a freelance writer,
producing texts for e-commerce shops. This includes creating sensory descriptions
for products and emphasizing her understanding of the importance of sensory
marketing. Her academic achievements include a Master of Science in Marketing
and Communications, with her thesis titled "Multisensory Marketing for Digital
Goods - An Empirical Analysis Using Software as an Example.” (unpublished).
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IP3's experience in product management and e-commerce and her expertise
in online marketing and sensory-based content creation makes her a valuable

source of insights.

e Interview Partner | No. 4

IP4 is a male Marketing Coordinator. Holding a master’s degree in
marketing, he has a solid academic background. Previously, he served as an E-
Commerce and Online Marketing Manager at a supply chain and logistics
company and as a Sales and Marketing Assistant at one of Europe’s largest fintech
companies. In his current position, IP4 works for a provider of intelligent business
networks that connect buyers and sellers for automated, compliant, and secure
exchange of orders, invoices, payment instructions, and other business documents.
Proficient in managing lead campaigns, utilizing marketing automation tools, and
conducting comprehensive research, IP4 significantly contributes to the success of

marketing initiatives.

Combining his academic knowledge with practical expertise, IP4 offers a
deep understanding of marketing strategies, lead management, and data-driven
decision-making. As a Marketing Coordinator, he navigates the complexities of the
Central European market, ensuring the implementation of effective marketing

campaigns and contributing to the organization's growth and achievements.

e Interview Partner | No. 5

IP5 is a male Creative and Art Director. With seven years of working
experience and a bachelor’s degree in marketing, he brings a deep foundation to
his role. He began his professional career at a marketing agency as a media designer
before transitioning to another agency, where he started as an Art Director. He then
joined a fashion label that focuses on offering diverse fashion lines based on high
quality. IP5 is responsible for designing the company's web shop at the fashion
label, including creating and implementing marketing assets such as images, texts,
and videos. He aims to ensure that the online shop is performant, utilizing targeted
marketing strategies to improve the conversion rate. His combination of experience

in the creative field and his understanding of marketing principles enables IP5 to
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develop visually appealing and engaging marketing materials. By leveraging his
skills and knowledge, he contributes to the success of the fashion label's webshop.

IP5 showcases his expertise in designing compelling marketing assets and

his ability to contribute to the overall success of online marketing campaigns.

e Interview Partner | No. 6

IP6 is a male Online Marketing Manager with seven years of experience in
the field. He holds a bachelor’s degree in marketing and digital media, which has
provided him with a solid academic foundation. IP6 worked as an Online
Marketing Manager at a global energy company in his previous position. His
responsibilities included providing different solutions in terms of online marketing
initiatives.

In 2020, IP6 founded his marketing agency, focusing on serving small and
medium-sized enterprises (SMEs). The agency initially specialized in building
websites and providing digital solutions. However, in 2023, the agency was
repositioned to focus on consulting services. IP6 has collaborated on numerous
international projects, working closely with C-level executives of prominent
corporations, start-up founders, government entities, universities, and SMEs. This
diverse experience has allowed him to develop a deep understanding of different
industries and their marketing needs. As a self-employed marketing and social
media consultant, IP6 supports organizations to enhance their visibility and

attractiveness to clients, customers, investors, and other stakeholders.

IP6's business role and his subsequent venture as a marketing consultant
demonstrate his ability to navigate the dynamic digital landscape. Through his
consulting services, he leverages his expertise to support organizations in
achieving their marketing goals and establishing a strong online presence; thus, he

has been chosen as an interview partner.

e Interview Partner | No. 7
IP7 is a male Senior Performance Marketing Manager at a prominent
company in Germany that specializes in selling nutritional supplements for sports
and well-being. The company operates three different brands, each targeting
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consumers with specific interests, including athletic, vegan, and general healthy
lifestyles. IP7 primarily focuses on offsite performance analytics of marketing
campaigns, particularly regarding social media. Through his role, he has acquired
extensive knowledge about the most effective marketing assets in the digital
sphere. By leveraging his expertise, he maximizes the performance and impact of
the company's marketing efforts. With seven years of working experience and a
master’s degree in marketing & communication, IP7 has a solid academic
background and practical knowledge. In addition to his role at the company, he is
self-employed and offers business consulting services, specializing in various

online marketing-related issues.

Through his diverse experiences and comprehensive understanding of
performance marketing, IP7 plays a vital role in driving the success of the
company's marketing campaigns. His ability to analyze and optimize marketing
assets, combined with his consulting expertise, enables him to provide valuable
insights and guidance to SMEs, supporting their growth and success in the online

market.

e Interview Partner | No. 8

IP8 is a female Associate Manager specializing in online shop management
and brand relations. With six years of working experience, she brings valuable
knowledge to her role. She holds a Master of Arts in marketing management and a
bachelor’s degree in media and business psychology. Throughout her career, IP8
has gained experience in various aspects of online marketing and content
management. Additionally, she has diverse expertise in digital transformation. She
has also worked in content and community management for one of the leading
cosmetics brands globally. Currently, IP8 is employed at a well-known German
fashion retailer. Her responsibilities encompass managing the online shop,
ensuring its smooth operation and optimization. Furthermore, she has taken on an
additional role in brand relations, where she fosters and maintains relationships
with various brands associated with the retailer.

IP8's role as an Associate Manager showcases her multifaceted skill set in
online shop management, content management, and brand relations. Her

comprehensive understanding of marketing principles and ability to navigate the
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dynamic digital landscape makes her a valuable asset in driving the retailer's

success.

In addition to the brief vitae presented in this section, which the experts
classify as such for this dissertation, each interviewee was asked to provide self-

estimates based on the following expert statements:

e ES1:Iam a marketing expert.

e ES2:Tam a sensory marketing expert.

e ES3:1am a web design / digital media expert.
e [ES4:]am an e-commerce expert.

e ES5:1am a marketing analytics (SEO/SEA/Campaign Management,

etc.) expert.

As shown in Table 7, the interview participants classified themselves within
the field of marketing and e-commerce, as well as in the area of marketing analytics.
A criterion is set that interview participants are only considered if they do not
classify themselves as four or lower in any category. Consequently, all participants
were considered experts, and their interviews were used for analysis. Additionally,
the results reflect the desired diversity within the field of marketing, as the artifact
is intended for practitioners who do not necessarily need to be experts in all areas
but rather receive support through an online sensory marketing assessment tool.



CHAPTER IV — THEORETICAL FRAMEWORK 117
Table 7. Expert’s Self-Assessment Related to DSR Problem Environment
Expertise strongly | agree neutral | disagree | strongly
Statement (ES) agree disagree
Rating 1 5 4 5
foti IP2, IP4, | IP1, IP3,
ES1: I am a marketing Py IP5, 1P6,
expert P8
IP1 IP2, IP4, | IP3, IP7
ES 2: I am a sensory P8 1P5, IP6
marketing expert
b desion | IP5 IP2, IP6, | IP1,
ES3: I am a web design p7 IP4, IP8
digital media expert
IP2, IP5, | IP1, IP4, | IP3, IP6
ES4: I am an e-commerce Py P8
expert
ES5: I am a marketing IP4, IP7 IP1, IP2, IP5
analytics (SEO/SEA/ IP3, IP6,
IP§

campaign management)
expert

Note: Experts are defined as such if they do not rate themselves more than one

time below neutral.

4.2.1.5.  Polishing the Interview Techniques

In line with the SSI recommendations of W.C. Adams (2015), precautions

were taken during the interviews to create a comfortable environment for the

participants. Interviewees were informed that they were free to modify their

answers or revisit previous questions at any time if needed. It was also e