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ABSTRACT

E-commerce retailers use augmented reality (AR) based apps for product presentations. This study
investigates the influence of sensory perceptions in an urge to buy impulsively (UBI). This study

KEYWORDS
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buying; e-commerce; AR

further examines the mediating role of emotional states in the relationship between sensory apps
perceptions and UBI. It also examines whether involvement moderates the impact of emotional
states on the UBI. Data were collected from users who have used augmented reality (AR) features in
Lenskart App and purchased products at least once during the last two months. Overall, the
sensory perceptions elicited by AR apps significantly influence customers’ emotional states, driving
the UBI. The influence of emotional states on the UBI was also considerably moderated by product
involvement. Several practical and theoretical implications for e-commerce retailers are also

discussed.

Introduction

In physical retailing stores, interiors like lighting, color,
music, scent, and exteriors such as storefront window
design, landscaping in the vicinity of the store, and wall-
mounted flags elicit consumers’ emotional responses.'
Retailers use these cues to tweak the shopping surround-
ings to stimulate emotions of consumers to increase the
likelihood of making purchases.' These cues were termed
as atmospherics by Kotler.” These cues or atmospherics
stimulate the consumers’ senses, and marketers use these
cues as sensory triggers to connect with customers for
providing them with unique experiences. Thus, when
retailers interact with consumers through their five
senses, sight, sound, smell, touch, and taste, it is specified
as sensory marketing.” Previous studies posited that mul-
tisensory marketing techniques could also alter consumer
attitudes, intentions, and consumption behaviors.*
Studies suggest that through senses, consumers also
learn about and develop an understanding of companies,
goods, and brands.” Therefore, sensory marketing is inte-
gral to consumption literature.'

Further, with the wider adoption of a multichannel
strategy for selling products and services to consumers,
retailers continuously revisit their marketing strategies
related to e-commerce channels as they feel pressure to
market their products online as consumers interact and
evaluate products through a screen.® Scholars believe that

e-commerce channels are deficient in providing sensory
cues resulting in a limited product experience for con-
sumers, which may further induce them to abandon their
online shopping carts or frequent product returns.’ In
both scenarios, i.e., cart abandonment or product returns
by consumers, retailers bear serious operational or/and
financial losses particularly sold through e-commerce
channels. However, with the encapsulation of Al-based
technologies such as augmented reality (AR), virtual rea-
lity (VR), and hand scanners, retailers can infuse sensory
elements into the online shopping environment.” Nearly
every retailer (IKEA, Amazon, M.A.C, Burberry, and
Nike) are using AR applications to provide immersive
experiences to their customers.”® According to a recent
survey, the AR in the retail market is expected to reach
US $17864.86 million by 2028 with a compound annual
growth rate of 24.8%.”

Prior literature on AR apps (applications) in retailing
has highlighted the influence of AR capabilities on var-
ious aspects of consumer behavior, such as relationships
with brands,'® or customer experience.* Apart from this,
the interactivity attribute of AR apps has been explored
extensively.'!

Despite the invaluable contribution of earlier
work in the domain, several gaps in the literature
need to be filled in. First, previous research has
looked at the impact of AR capabilities on consu-
mers’ acceptance, attitude, and purchase intention.'?
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Nonetheless, in contrast to traditional buying,
impulse buying (specifically in the case of online
retailing) is also emerging as an essential subject
and receiving considerable attention from
scholars.'>'* According to a recent estimate by
Statista in 2021, approximately 50% of the e-com-
merce market, ie., 9.09 trillion USD, constitutes
impulse buying.'” Furthermore, previous studies sug-
gest that AR apps enable better product presentation
(for example rotating a product at 360-degree rota-
tion), which further leads to the UBI among consu-
mers buying using e-commerce mode."®

Second, to date, past studies have adopted a narrow
approach treating augmented reality capabilities as
a single independent variable®'>'” or examined the
influence of interactivity and vividness of AR apps on
online shopping behavior'® while ignoring the influence
of individual elements of sensory perception, i.e., visual,
acoustic, haptic, olfactory, and gustatory on consumers’
buying behavior. Few studies® suggest that not all sen-
sory interactions equally improve consumer’s shopping
behavior. For instance, haptic positively impacts consu-
mers’ willingness to pay compared to the auditory
element.’

Third, earlier research has explored the impact of AR
apps mainly in the context of various hedonic products
such as makeup, clothing, and gaming.'” Sensory inter-
actions are not uniform across product types, requiring
further explorations in different contexts.”® To date,
hardly any work explored the influence of AR-based
apps on eyewear product buying behavior. The eyewear
sector appears interesting as this market is growing
massively and is anticipated to reach 323.77 billion
USD by 2030.2! Moreover, more than 40% of adult
consumers browse or buy eyewear online, and the
online eyewear market is predicted to expand by 9%
annually in the next five years.”' The experiential ele-
ment of AR enables users to envision products (sun-
glasses/spectacles) on their own faces in their own
spaces. Consumers interact dynamically with products
that can assist online eyewear shoppers in choosing
things that better suit their needs.

Fourth, several previous research studies have estab-
lished the role of product involvement as a moderator in
consumer buying behavior.'> However, due to the var-
ied perceptions of the value and risks of a product,
product involvement differs among consumers. Past
research has established that customers with high pro-
duct involvement are more likely to feel strongly about
certain goods, producing the emotions required for
impulsive purchases.”> Eyewear is emerging as a new
category in the fashion industry with the consumers’
increased consciousness regarding image and style.”’

Thus, consumers indulge in impulse buying of eyewear
as well as any other fashion accessory.

Further, in consumer behavior literature, scholars
have established that five sensory factors escalate the
emotional responses among consumers. Previous stu-
dies followed the Pleasure-arousal-dominance (PAD)
theory suggested by** to define the emotional state of
consumers.””> Another line of studies®® explained the
consumers’ impulse buying behavior through the PAD
model. Similar relationships were also established by
other scholars.”” To date, no study has explored the
influence of sensory elements generated through AR-
based apps on impulse buying behavior via PAD emo-
tions. Authors believe that stimulus generated through
AR-based apps elevates the feelings of pleasure and
arousal, which further enhances the UBI in the consu-
mer. Lastly, AR-based retailing apps have been studied
more frequently in detail; data in this area is still
limited"?; hence more explorations are required.

Based on these considerations, this study seeks to
comprehend the influence of sensory perception evoked
due to AR characteristics on online impulse buying
behavior. This study incorporates the stimulus-
organism-response (SOR) framework™ to construct
and explain the influence of sensory perceptions
(visuals, acoustic, haptic) invoked by the AR apps and
its connection with the emotional state (arousal, plea-
sure) of consumers on the UBI for online eyewear buy-
ing. In exploring the same, some of the key research
questions (RQs) for this research are:

RQ1: How do elements of sensory perception (visual,
acoustic, and haptic) evoked through an AR app affect
the UBI?

RQ2: How does emotional state (arousal and plea-
sure) mediate between sensory perception elements
and the UBI?

RQ3: How does product involvement moderate the
relationship between emotional state and the UBI?

The structure for the remaining parts of this paper is as
follows: The next section discusses the theoretical frame-
work, provides the rationale for the proposed model, and
formulates hypotheses. The subsequent section discusses
the research methodology of this research. The further
section analyses the results and presents them. The sec-
tion after that provides a discussion on the findings of
this research against the backdrop of the available litera-
ture in this area, followed by implications for theory and
practice. The next section provides the key limitations of



this research and the directions for future research.
Finally, the paper ends with conclusive remarks.

Theoretical framework and hypotheses
development

Theoretical framework

The role of sensory perceptions in triggering the UBI
through emotional states can be explained by the
Stimuli-Organism-Response (SOR) framework. The
SOR model was created by Mehrabian and Russell in
1975,%® and it states that stimulus (S) causes an emo-
tional reaction (O), which subsequently shapes consu-
mers’ behavioral response (R). To date, most studies on
the buying habits of mobile shoppers have used various
technology acceptance frameworks like “Technology
Acceptance Model” (TAM),* “Unified Theory of
Acceptance and Use of Technology” (UTAUT),”
“Innovation Diffusion Theory” (IDT),*! or others to
investigate the influencing variables of consumer beha-
vior, often overlooking the connection between custo-
mer emotion and behavior. This is why the authors have
applied the theory of SOR to mobile shopping in order
to understand better how customers’ impulsive pur-
chase tendencies (Response) are formed in response to
the sensory elements (Stimulus) of mobile shopping
with emotional states (Organism) as a mediator.
Additionally, the present research has included PAD
model within the SOR framework, that have
a significant impact on consumers’ impulsive buying
behavior. Since SOR model is one of the most promi-
nent models for researching consumer behavior, exten-
sive research based on the SOR model has been carried
out in a variety of different information systems and
online contexts like the influence of web aesthetics on
customers’ PAD,? Data Analytics Recommendation,>?
Grocery Shopping Apps.”> The SOR framework, com-
monly recognized as the Mehrabian-Russell (M-R) fra-
mework, has also been utilized in several studies to
investigate the impact of environmental cues on impul-
sive online purchases..34 Based on this model, in the
present research, it is contended that while purchasing
eyewear through the Lenskart app, consumers will form
strong emotional states stimulated by sensory aspects
generated through AR features, which further will trig-
ger the UBI among them.

Sensory perceptions as a stimulus

A stimulus is an external cue that influences a person’s
behavior.”® During shopping experiences, customers are
subjected to external cues, which shape their buying
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behavior.’® These external cues include various
ambiance elements like lighting, music, scent, etc. In
a virtual shopping environment, the use of various digi-
tal technologies produces sensory impressions that suc-
cessfully arouse customers and trigger their emotions,
thus directing their shopping behaviors.** Digital world
does not encompass all the physical environment sen-
sory aspects such as taste, temperature, and smell but
also comprises haptic, visual, and acoustic aspects.’”
Thus, the current study has included sensory experi-
ences (haptic, visual, acoustic) as the stimuli to examine
impulse buying behavior while using Lenskart App. The
haptic sensation, also known as the “Need for Touch”
gives an understanding of customers’ preferences for
information obtained through touch.’® Haptics in the
virtual environment involves the utilization of haptic
interfaces, like smartphones and AR technologies, to
enable consumers to touch, feel, and move items in
immersive virtual settings.”® The second sensory experi-
ence, “Visual Sensation”, has been recognized as the
highly prominent of all the senses.*” When customers
find the visual aesthetic of anything appealing, it
strongly influences their sensory stimuli. The visual
sensory aspect of the online shopping environment
includes numerous factors such as lighting, colors,
design, and so on,*' which creates a greater impression
of being in a real shopping environment.*> The third
sensory experience element, “Acoustic” also labeled as
auditory sensory cues, implies hearing and listening to
music in retail environments. Auditory stimuli, for
example music, are seen as essential and distinguishing
in producing great consumer encounters in an online
shopping scenario.*” Hence, in the present research, the
background music while searching for the products on
the Lenskart app serves as an environmental stimulus.

Emotions as organism

In accordance with the SOR framework, the organism is
characterized by emotional and cognitive intermediate
states and processes that mediate the relationship
between stimulus and response. Emotional states have
been incorporated into research models of several stu-
dies that used the SOR framework.***> Emotions are of
paramount importance in linking environmental sti-
muli and their effects on human behavior in the SOR
framework. According to Mehrabian & Russell,**
dimensional emotional states can be categorized into
three dimensions: pleasure, arousal, and domination
(PAD emotions). Pleasure is the extent to which persons
feel pleased, joyous, satisfied, and fulfilled in the envir-
onment. Arousal implies an individual state of feeling
stimulated, excited, or alert. The extent to which an
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individual experience under the control of a situation is
characterized as dominance. Both pleasure and arousal
have contended as positive emotions which are evoked
while experiencing AR services.* Since dominance has
had an insignificant role in assessing individuals’ beha-
vioral responses in previous research,*® the present
study has incorporated pleasure and arousal as emo-
tional states.

Urge to buy impulsively as a response

The outcome of consumers’ reactions to external stimuli
and their internal organisms is referred to as response.*’
In the present research, the UBI is regarded as
a response. UBI can be defined as “a state of desire
that is experienced upon encountering an object in the
environment”.*® UBI indicates that when people buy
goods, they do not thoroughly consider the necessity
for the goods. AR technology is rapidly being used in
shopping applications for smartphones to improve con-
sumers’ mobile shopping interactions, ultimately influ-
encing consumers’ UBL'” Previous research has used
the UBI as a significant proxy for impulsive buying for
a variety of reasons.*” Several studies in the Information
system context also have examined consumer impul-
siveness in case of website attributes,”® website
quality,”* live streaming shopping,”> and website
characteristics.”> Hence, in the current study, the UBI
has been considered a response for the consumers who
have used AR-based Lenskart app while purchasing

online. The theoretical framework for this study is
depicted in Figure 1.

Hypotheses development

Sensory to emotions

A consumer’s perceptions of a product are heavily influ-
enced by sensory experiences, which play a pivotal part in
the consumer decision-making process.”*>> Sensory mar-
keting is recognized as an important approach to enhance
a brand’s interaction with a customer by appealing to all
senses and evoking emotions. Literature indicates that
customers’ emotions are successfully controlled, relaxed,
and improved via sensory marketing.”® Thus, stimulating
a consumer’s senses is essential to forming their emotional
responses. For instance, studies** demonstrated the influ-
ence of the store’s atmosphere ((i.e., lighting, cleanliness,
scent, design, layout, music, and employee interaction) on
customers’ emotions toward the brand and their propen-
sity to make a purchase. Similarly, scholars® confirmed
substantial causal relationships between sensory percep-
tions, positive/negative emotions, behavioral intentions,
and purchasing behavior. All three sensory perceptions,
i.e., acoustic, haptic, and visual, significantly affect consu-
mers’ emotions. Researchers have recognized music as an
environmental stimulant that shapes consumers’ percep-
tions of companies stimulate emotions, and develops an
emotional relationship with customers, eventually spark-
ing behavioral reactions. Music relaxes consumers, acts as
a mood changer, and good moods stimulate positive
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Figure 1. Theoretical framework.
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emotions.”® Similarly, haptic cues which consumer experi-
ences in the online retail environment have a positive
impact on the emotions of the consumers. The use of AR
enables online products to be more realistic and tangible,
such that envisioning touching a thing may develop and
deepen the experience of ownership.” This high feeling of
possession may induce positive emotions like pleasure and
arousal in a virtual shopping environment. People’s emo-
tional responses can also be influenced by the lighting and
design of online shopping applications.”” The usage of 3D
and appealing images in AR apps can increase the con-
sumer’s positive emotions when purchasing online. Thus,
the haptic cues, background music, and real-time product
visuals in the AR Lenskart app can stimulate positive
emotions like pleasure and arousal. In light of the above
discussion, it is hypothesized that:

H1: Arousal emotional state is influenced by a) visual,
b) acoustic, and c¢) haptic perceptions.

H2: Pleasure emotional state is influenced by a) visual,
b) acoustic, and c) haptic perceptions.

Arousal to pleasure

Previous research on PAD emotions has revealed that
human emotions are closely connected to one another
and that individual emotions do not behave alone but
rather may be studied and explained in terms of their
interrelationships.®® This implies that for some people,
pleasant emotions are more likely to coincide with high
arousal, expressing joy and excitement, while for others,
pleasant emotions may be more probably linked with low
arousal (negative relationship), expressing relief and
fulfillment.°" In the case of the Lenskart app, sensory
cues shaped through AR features will stimulate feelings
of both positive emotions, i.e., arousal and pleasure, and
individuals with high arousal and pleasure will express
more joy and excitement while shopping online. Several
studies have also established a positive link between plea-
sure and higher arousal levels.®> Similar observations were
made by other scholars too.” Thus, it is hypothesized that:

H3: Arousal emotional state positively influences
pleasure emotional state.

Emotions to UBI

The connection between emotions and buying decisions
has been well-documented in past literature.®*
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Individual responses are predicted by one’s emotional
reactions to one’s surroundings cues, as proposed by the
model of Mehrabian and Russell.** Previous research
has shown that both positive and negative emotions
influence impulsive purchases.®* It has been argued
that positive emotions, like pleasure and arousal, have
been linked to higher spending among impulse
buyers.”>** Impulsive shoppers have a strong urge to
be delighted and receive an emotional lift from purchas-
ing items on a regular basis. Several studies have also
demonstrated the relevance of positive emotions in
inciting impulsive buying.'>®> Therefore, positive emo-
tional states might impact the urge to make impulsive
purchases.®® According to previous studies, this
research predates that when customers browse products
in AR apps, consumers may interpret the information
utilizing their emotions, increasing the sense of arousal
and pleasure, and thus increasing the UBL. In light of the
above discussion, it is hypothesized that:

H4: UBI is positively influenced by a) Arousal emo-
tional state, b) Pleasure emotional state.

Sensory to UBI

The authors contend that both external stimuli and con-
sumers’ internal emotional states are crucial in under-
standing impulsive buying.®” Several scholars have clearly
identified the various sensory components (Such as sight,
sound, and sense of touch) as features of AR Apps that
form a multisensory experience.*> Enhancing aesthetic
value by using visual components like fonts, graphics,
and so on in virtual shopping apps can significantly
impact consumers’ impulsive tendencies.”® Users are
more likely to explore and ultimately make purchases
from a shopping app if it has a pleasant visual. Thus,
according to research, visual attractiveness is positively
related to impulsive online purchases.

Marketers often include audible cues to encourage
customers to spend more time in a shopping app.
Marketers of shopping applications use music to engage
with clients and stimulate their subconsciousness in order
to produce a positive acoustic experience. Studies have
indicated that music acts as a standalone impulse-buying
stimulant and interacts with other elements to influence
further consumer spending.” An online shopping app’s
background music, in conjunction with the app’s design
and other features, thus might increase the UBIL.

When making a purchase, consumers depend on
haptic product information gained through touch,
such as the product’s weight, comfort, shape, etc.



6 P. GOEL ET AL.

When it comes to making purchases online, AR can
be a great tool to supplement more traditional online
channels, especially for customers with a strong
desire for touch.”” In the case of online shopping
app purchases, interacting with virtual content inte-
grated into the real world can be a suitable replace-
ment for interacting with products themselves; this
can be useful to users and result in high impulsive
buying tendencies.

A more rich atmosphere containing appealing haptic,
visual, and acoustic cues usually enhances the added
significance of the item, subtly recommending
a purchase. Attractive visuals, good background music,
and the use of haptic cues to make online products feel
more realistic and tangible in AR apps trigger the ele-
ments of impulsive behavior,”” which enhances the pro-
pensity to engage in impulsive buying. In light of the
above discussion, it is hypothesized that:

H5: UBI is positively influenced by a) visual, b) acous-
tic, and c¢) haptic perceptions.

Mediation of emotions

An individual’s emotional state is largely influenced by
environmental cues, which ultimately leads to specific
behavioral patterns.** When customers decide based on
their senses (sight, sound, smell, and touch), they instantly
use their emotions as crucial cues.”” Based on studies in
consumer psychology, it has been observed that certain
(positive or negative) emotional responses triggered by
sensory inputs mediate the effects of these factors on
impulsive purchases. There is scant literature on the med-
iation effect of emotions in driving impulsive buying, such
as, in the case of the impact of a media format”' and the
effect of consumer beliefs regarding online businesses on
their likelihood of making impulsive purchases.” In a few
other online buying behavior contexts also, including
online live streaming apps** and mobile shopping,* con-
sumer emotions (pleasure and arousal) have been recog-
nized as a significant mediator of impulsive buying.
Additionally, arousal may also potentially mediate the
relationship between stimuli and pleasure.”” Considering
the above discussion, it is hypothesized that:

H6: Arousal mediates the impacts of a) visual, b)
acoustic, and c) haptic perceptions on pleasure.

H7: Arousal mediates the impacts of a) visual, b)
acoustic, and c¢) haptic perceptions on the UBL

H8: Pleasure mediates impacts of a) visual, b) acous-
tic, and c¢) haptic perceptions on the UBL

H9: Pleasure mediates the relationship between arou-
sal and the UBIL.

H10: Arousal and pleasure serially mediate the
impacts of a) visual, b) acoustic, and c¢) haptic percep-
tions on the UBI.

Moderation of involvement

Involvement, like motivation, is a feeling that devel-
ops within the mind of the customer. Involvement is
defined as “a person’s perceived relevance of the
object based upon inherent needs, values, and
interests.”’* The degree of involvement reflects the
significance of the product or service being pur-
chased, the consumer’s interest in using the product,
and the depth of information he seeks before making
a final decision.”” In many studies, the notion of
customer involvement has been used to investigate
how online customers behave, for example, in the
case of grocery shopping apps,”> and medical
equipment.”> Customers exhibit either a high or
low level of involvement during the purchasing pro-
cess. Higher levels of product involvement can inten-
sify customer emotions, which can further moderate
the influence on impulsive buying decisions. Hence,
the level of involvement backed by the emotional
state may moderate consumers’ UBI. In light of the
above discussion, it is hypothesized that

H11: Product involvement moderates the impact of
arousal on the UBIL As the level of product involvement
increases, the impact of arousal on an UBI becomes
stronger.

H12: Product involvement moderates the impact of
pleasure on the UBL As the level of product involve-
ment increases, the impact of pleasure on an UBI
becomes stronger.

Research methodology

The researchers utilized AMOS (Version 22) for con-
firmatory factor analysis and testing of the hypothesis as
the research questions sought to study the influence of
sensory perceptions evoked due to AR characteristics on
the UBL. AMOS has established itself as a more robust



and accurate tool for evaluating the modeled relation-
ships in the framework of impulsive buying.

Measures

To assess the variables, a seven-point Likert scale (1
= “Strongly disagree” to 7 = “Strongly agree”) was used.
The survey instrument employed in the study included
seven constructs with 28 scale item measures that were
in line with previous conceptualizations (Table 3). The
visual, acoustic, and Haptic were operationalized fol-
lowing Haase & Wiedmann.>* Arousal emotion was
measured using 4 items derived from Hsieh et al.”
and Yang et al.** Pleasure was measured with five
items borrowed from Huang et al.”” and Yang et al.®?
UBI was operationalized following Zheng et al.'”> The
involvement was measured using three items adopted
from Shen & Khalifa.”” Moreover, the description sec-
tion of the questionnaire was included, comprising
a brief overview of the study objectives and explanations
of the constructs. Before conducting the formal collec-
tion of data, a pilot survey with participants was carried
out to ensure whether the respondents properly com-
prehended the measuring items, assuring measurement
reliability and validity. After pilot testing confirmed
reliability and validity, the researchers distributed the
self-administered final questionnaire on several online
platforms.

Research design

In this study, Lenskart, one of the leading eyewear
companies in India that uses AR, is considered the
research context. Lenskart has developed one of the
most cutting-edge technologies available to make online
eyewear product buying as simple as possible.”®
Lenskart’s Virtual AR feature allows customers to try
on products in real-time and can be used for eyeglasses
and sunglasses. The target population of this research
was users who have used AR features in the Lenskart
app and purchased products at least once during the last
two months. The two-month time frame was selected so
that customers could accurately recollect their experi-
ences while filling out the questionnaire. A screening
question, “Had you purchased any product on Lenskart
App after virtually trying it in the last two months?” was
included to confirm the appropriateness of all
responses. Only those who responded “yes” were
allowed to respond to the next questions. During July
and August 2022, data were collected using
a convenience sampling methodology via an online
survey. 413 responses were received who had purchased
products from the Lenskart app in the previous two
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months after virtually trying products. Furthermore,
18 of the 413 responses were eliminated, and the data
analysis was performed on 395 responses.

Control variables

Several systematic individual differences in demo-
graphics might potentially affect the results of the pre-
sent study due to the nonrandom nature of the online
survey used to gather data. As a result, this research used
a few control variables which may influence the urge to
buy impulsiveness of consumers. These control vari-
ables comprise Gender, Age, Monthly income, and
Occupation.

Results
Sample characteristics

Table 1 demonstrates the demographic attributes of this
research. Most of the respondents were male (209,
52.9%), between age limits of 31-45years (138,
34.95%). More than half of those surveyed earn less
than 50,000 a month. The majority of responders
were self-employed (144, 36.465).

Common method bias (CMB)

The present research is cross-sectional in design, so each
questionnaire was completed at a specified time by each
respondent. As a result, the research is susceptible to
common method bias.”” Initially, we employed
Harman’s® strategy to investigate the existence of com-
mon method bias.*’ According to the findings, the
explained variation of a single component accounted
for around 31% of the overall variance. The findings of
Harman’s single component analysis showed that the
single factor extracted did not explain more than 50% of

Table 1. Sample description.

Percentage rates

Item Categories N (%)
Gender Male 209 52.9
Female 186 471
Age 18-30 158 40
31-45 138 34.95
45-60 91 23.03
61 and above 8 0.02
Income (Monthly 0 - 330,000 101 25.56
in Indian X) %30,001-%50,000 139 35.19
%50,001-%100,000 113 28.61
More than 100,000 42 10.63
Occupation Student 128 32.41
Self-employed 144 36.46
Service 97 24.56
Others 26 6.58
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the variance, showing that CMB was not a concern in
the current study.

Confirmatory factor analysis

The multi-item constructs’ reliability and validity were
tested before assessing structural model path coefficients.
The goodness-of-fit ratings in this research stated that the
measurement model fitted the data well (See Table 2).
Cronbach’s alpha and composite reliability (See Table 3)
were more than 0.7, showing satisfactory internal
consistency.®” Each item had a standardized path loading
value of more than 0.5, and all were statistically signifi-
cant, which was acceptable for convergent validity.**
Moreover, the average variance extracted for each vari-
able was above 0.5, depicting good convergent validity.**

Table 2. Fit index statistics.

The discriminant validity was assessed by assessing
“the square root of AVE” and “inter-construct correla-
tions.” Table 4 depicts that all the scores of the square
root of AVE were above the inter-construct correlations
of all the variables, thus depicting good discriminant
validity.*> Moreover, based on HTMT criteria also
Table 5, all the readings were clearly below the max-
imum admissible limit of 0.90.8> As a result, there were
no concerns with discriminant validity. As all the relia-
bility and validity requirements were fulfilled, the model
was suitable for final analysis.

The path coefficients were evaluated using the
Structural Equation Modeling (SEM) method and are pre-
sented in Table 6 and Figure 2. Referring to Table 6, among
all the sensory perceptions, visual (H1a, = 0.332, t-value
=5.953) and haptics (Hlc, p = 0.352, t-value = 6.514) have
a substantial positive impact on arousal emotions. While

Fit Index Abbreviation Recommendation Resultant Value Reference
Chi-square/Degree of Freedom xz/df Between 1to 3 1.676 Bagozzi and Yi (1988), Hair et al. (2010)
Root Mean Square Error of Approximation RMSEA <0.06 0.038

Comparative Fit Index CFl >0.90 0.983

Normed Fit Index NFI >0.90 0.959

Tucker Lewis Index TLI >0.95 0.980

Table 3. Convergent validity statistics.

Average Variance Composite Cronbach’s
Variable Loadings Explained Reliability Alpha
Visual (VIS) 0.704 0.905 0.904
The content shown in Lenskart App is aesthetic. 0.816***
The content shown in Lenskart App is attractive. 0.859%**
The content shown on Lenskart App is visually appealing. 0.803***
The content shown on Lenskart App is a visual treat. 0.873%**
Acoustic (ACO) 0.613 0.864 0.866
The background sound used in Lenskart App is euphonic. 0.806***
The background sound used in Lenskart App is good. 0.790***
The background sound used in Lenskart App is melodic. 0.734%**
The background music of Lenskart App is pleasant. 0.812%**
Haptic (HAP) 0.679 0.894 0.895
| perceive the products shown in the Lenskart App to be comfortable to use. 0.852%**
| perceive the products shown in the Lenskart App to be handy. 0.818***
| perceive the products shown in the Lenskart App to be soothing. 0.784%**
| perceive the products shown in the Lenskart App to be well-shaped. 0.845%**
Pleasure (PLE) 0.735 0.933 0.932
| feel joyful after using Lenskart App. 0.829%**
| feel pleasure after using Lenskart App. 0.856***
| feel gratified after using Lenskart App. 0.847%**
| feel pleased after using Lenskart App. 0.870***
| feel contented after using Lenskart App 0.853%**
Arousal (ARO) 0.808 0.955 0.953
When | used Lenskart App, | felt stimulated. 0.865***
When | used Lenskart App, | felt excited. 0.8971***
When | used Lenskart App, | felt bright. 0.883***
When | used Lenskart App, | felt calm. 0.930%**
Urge to buy impulsively (UBI) 0.849 0.958 0.959
| experienced a sudden urge to buy after using Lenskart App. 0.910***
| developed desire to buy items that did not pertain to my specific shopping goal after 0.932%**
using Lenskart App.
After using Lenskart App, | wanted to buy the eyewear although initially it was not in  0.938***
my plan.
The urge to buy the eyewear was very strong after using Lenskart App. 0.890%***

*** implies “statistically significant at p-value <.001;” AVE = “Average Variance Explained;” CR = “Composite Reliability”.



Table 4. Discriminant validity statistics using Fornell and Larcker.

VIS ACO HAP PLE ARO UBI
VIS 0.839
ACO 0.548 0.783
HAP 0.591 0.503 .824
PLE 0.776 0.569 687 .857
ARO 0.580 0.432 .585 .687 0.899
UBI 0.609 0.449 532 675 0.546 0.922

VIS implies “Visual,” ACO implies “Acoustic,” HAP implies “Haptic,” PLE
implies “Pleasure,” ARO implies “Arousal,” UBI implies “Urge to buy impul-
sively.” Bold diagonal values represent “square root of average variance
extracted estimates”.

Table 5. HTMT values.

Construct VIS ACO HAP PLE ARO UBI
VIS

ACO 0.547

HAP 0.595 0.505

PLE 0.775 0.568 .688

ARO 0.582 0.433 .584 .689

UBI 0.610 0.451 534 676 0.544

VIS implies “Visual,” ACO implies “Acoustic,” HAP implies “Haptic,” PLE implies
“Pleasure,” ARO implies “Arousal,” UBI implies “Urge to buy impulsively”.

acoustic (H1b, B =0.073, t-value = 1.424) had no substan-
tial impact on the arousal emotions. Thus, Hla and Hlc
were supported, but H1b was not supported. In addition,
results exhibited a significant relationship of, i.e., visual
(H2a, B =0.436, t-value = 9.220), acoustic (H2b, = 0.106,
t-value = 2.690), and haptics (H2c, B =0.227, t-value =
5.208) with the pleasure emotions. Thus, H2a, H2b, and
H2c were supported. In the case of the direct impact of
arousal on pleasure, a significant positive relation was
found (H3, p = 0.256, t-value = 6.348), thereby supporting
H3. H4a and H4b proposed structural relationships of
emotional states with the UBI of the respondents. Both
arousal (H4a, f=0.121, t-value=2.323) and pleasure
(H4b, p=0.377, t-value =4.793) reported a significant
impact on UBI of the consumers, supporting H4a and
H4b. Lastly, the present study also examined the direct
effect of sensory perceptions on consumers’ UBIL. Only
visual perceptions (H5a, p = 0.176, t-value = 2.682) showed
a significant positive effect on the UBI, while both acoustic
(H5b, B =0.048, t-value=0.993) and haptics (H5¢, =

Table 6. Standardized parameter estimates.
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0.074, t-value = 1.322) had no significant effects, thus sup-
porting H5a only.

Mediation

Considering the recommendations for mediation pro-
posed by Hayes®* and Zhao et al.** for mediation analysis,
we investigated the mediation of pleasure and arousal in
the influence of sensory perceptions on the UBIL The
current study used a 95% “confidence interval” (CI) and
2000 “bootstrapped samples for testing the mediation
effects.” The mediation of arousal in the relationships
between sensory perceptions and pleasure emotion was
also examined. The findings of the mediation effects are
presented in Table 7. The indirect effects of sensory
perceptions on pleasure through arousal were significant
in the case of visual perceptions (Hé6a, p = 0.085; p <.05;
CI=(LCI=0.051 to UCI=0.118)) and haptic percep-
tions (Héc, f=0.090; p <.05; CI=(LCI=0.050 to UCI
=0.122)) only, not in case of acoustic perceptions (Héb,
B=0.019; p>.05; CI= (LCI= —0.005 to UCI = 0.041)).
Thus, H6a and Hé6c were supported, while H6b was not
supported. In the case of the mediation effect of sensory
perceptions on the UBI through arousal, significant
indirect effects were present in the case of visuals (H7a,
B = 0.040; p < .05; CI = (LCI = 0.013 to UCI = 0.091)) and
haptics (H7c, f =0.042; p < .05; CI = (LCI = 0.014 to UCI
=0.093)) only, not for acoustics (H7b, = 0.009; p >.05;
CI = (LCI= -0.001 to UCI=0.130)). This supports H7a
and H7c but not H7b. While examining the mediating
effects of pleasure in the relationships between sensory
perceptions and the UBI, all the indirect effects were
significant, with p-values <0.05 and confidence levels
between the prescribed limits. Hence, H8a, H8b, and
H8c were supported by the results. Moreover, the indirect
effect of arousal (H9, p = 0.096; p <.05; CI = (LCI = 0.057
to UCI=0.151)) on the UBI was also statistically signifi-
cant, thus supporting H9. The serial mediation of acous-
tic and pleasure in the relationships between sensory
perceptions and the UBI also showed significant indirect

Hypothesis Relationships Standardized effects size (B) t-values p-values Hypothesis Testing Results
Hla VIS — ARO 0.332 5.953 *x Supported
H1b ACO — ARO 0.073 1.424 154 Not Supported
Hic HAP — ARO 0.352 6.514 b Supported
H2a VIS — PLE 0.436 9.220 b Supported
H2b ACO — PLE 0.106 2.690 .007 Supported
H2c HAP — PLE 0.227 5.208 X Supported

H3 ARO — PLE 0.256 6.348 b Supported
H4a ARO — UBI 0.121 2.323 .020 Supported
H4b PLE — UBI 0.377 4793 *x Supported
H5a VIS — UBI 0.176 2.682 .007 Supported
H5b ACO — UBI 0.048 0.993 321 Not Supported
H5c HAP — UBI 0.074 1.322 .186 Not Supported

*** denotes p-value <.001. VIS implies “Visual,” ACO implies “Acoustic,” HAP implies “Haptic,” PLE implies “Pleasure,” ARO implies “Arousal,” UBI implies “Urge to

buy impulsively”.
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Figure 2. Result for the structural equation model.

Table 7. Mediation results.
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H7c HAP — ARO — UBI 0.042* 0.014 0.093 Present
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H9 ARO — PLE — UBI 0.096*** 0.057 0.151 Present
H10a VIS — ARO — PLE — UBI 0.085%** 0.020 0.063 Present
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effects for visual (H10a, p=0.085; p <.05; CI=(LCI=
0.020 to UCI=0.063) and haptics (H10c, B =0.090;
p<.05 CI=(LCI=0.021 to UCI=0.064)), while insig-
nificant indirect effects for acoustics (H10b, p=0.019;
p>.05 CI=(LCI= -0.002 to UCI=0.021)). Hence,
H10a and H10c were supported by results, while H10b
was not supported.

Moderation analysis

Applying interaction effects, the moderating effect of
involvement was studied employing Hair et al.”” direc-
tions. Table 8 summarizes that the moderating impacts

of involvement were statistically significant in the case of
impact of arousal ( =—0.286; t = -10.535; p < .05) as well
as pleasure (=-0.213; t=-5.865; p<.05) on the UBL
The slope graph (see Figures 3 and 4) with interactions
established to investigate the moderation effects more
comprehensively. The interactions for low and high cus-
tomer involvement are depicted in both slope graphs. The
graph clearly illustrates that as the arousal of customers
increases from low to high, the UBI increases in the case of
customers with high involvement and decreases for custo-
mers with low involvement. Also, in the case of pleasure
emotional states, as the pleasure of customers increases
from low to high, the UBI increases significantly in the case
of customers with high involvement, while there is a slight



Table 8. Moderation results.
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Hypothesis Paths Standardized Estimate (8) t-values p-values Findings
H11 ARO*INV—UBI —0.286 —-10.535 rxx Moderation present
H12 PLE*INV—UBI -0.213 —5.865 HRX Moderation present

*** denotes p-value <.001. INV implies “Involvement,” PLE implies “Pleasure,” ARO implies “Arousal,” UBI implies “Urge to buy impulsively”.
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Figure 4. Moderation of involvement between pleasure and urge to buy impulsively.

increase in the case of customers with low involvement.
Hence, both H11 and H12 were supported by the results.

Discussion

The present research is an early attempt to examine how
sensory perceptions can lead to a UBI after achieving an

emotional state of arousal and pleasure. Informed by
literature and utilizing the SOR theoretical framework,
the present study developed a research model compris-
ing 15 hypotheses, out of which data supported 12. This
section draws a comparison between our findings and
the existing literature, followed by theoretical and prac-
tical implications.
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The value of the sense of touch and the use of haptics
by marketers to alter consumer behavior has long been
recognized in the service and retail literature.®®
However, research on how haptics may be used to
improve a user’s digital consuming experience is still
in its infancy.”® Several studies have reported that in an
online environment, consumers use product informa-
tion and images to recall their memories attached to
similar products,’” possibly reducing the need to touch
the product.* Hence, while buying eyewear products
through these apps, consumers gather haptic cues by
swapping the products that may be regarded as a proxy
of physical touch. Reverberating the findings of earlier
studies,®® our study also empirically establishes that
haptic elements of the Lenskart try-on app activate
hedonic shopping motivation and play an essential
role in predicting arousal and pleasure.”’
Consequently, consumers develop a strong sense of
enjoyment and arouse their interest in the product,
which further leads to impulse buying. Heller et al.’
made a similar observation as they argued that virtual
touch could increase impulsivity, lessen the uncertainty,
and reduce the perception of evaluation challenges.

Further, the result indicates that due to visual effects,
Lenskart offers highly interactive product presentations
in comparison to static images. Earlier studies have also
shown that the visual sense pre-dominates the other
sensory modalities and is typically the one that is used
and depended upon the most.*' Our study echoes the
findings of Hilken et al.*” which established that the
visual component of sensory perceptions blends the
consumers’ individual experiences of their physical sur-
roundings with digitally simulated interactive visuals.
These simulations enhance the emotional state as con-
sumers effortlessly switch among various angle views
just by making small head movements that finally lead
to immersion in the products. Lenskart App offers
interactive images of the products from several visually
aesthetic and appealing angles. Acoustic, the last sensory
perception examined in this research, showed
a significant positive relationship with pleasure and an
insignificant relationship with arousal. This finding
implies that while exploring Lenskart, people do enjoy
the background music, but it does not contribute to
engaging impulsively with the product. Also, acoustic
sensory perception showed no substantial influence on
the UBI. This finding provides a distinct perspective, as
existing literature supports the role of acoustical ele-
ments on purchase decisions.”” Consumers with strong
assessment calibration frequently respond to touch
modality in comparison to voice control.’ Since
Lenskart offers primarily online optical care solutions
and most consumers may prefer to involve cognitively

rather than emotionally for buying power glasses or
lenses, these findings could be justified.

Furthermore, the outcomes of the study state that
arousal intensifies pleasure, and these two emotional
states mediate the relationship between sensory percep-
tions and the UBI This finding is aligned with earlier
findings, where pleasure and arousal are highlighted as
key dimensions in enhancing engagement and the
UBL®* Thus, the findings of the research reveal that
consumers with higher sensory perceptions experience
more pleasure and arousal while interacting with the
products resulting in impulse buying behavior.

Finally, this study established the moderating effect
of involvement in the relationships between arousal,
pleasure, and the UBIL. Consumers will develop less
UBI despite the high levels of pleasure and arousal if
they have less interest in the product. In other words,
consumers may enjoy the experience of using the app,
but this enjoyment will not convert into impulse buying
behavior if they have less connection with products in
terms of needs, values, and interests.”°

Conceptual implications

This research adds to the theoretical discussions around
the applications of sensory perceptions in shaping con-
sumer buying behavior where empirical evidence of
three sensory perceptions (haptic, acoustic, and visuals)
leading to emotional response (arousal and pleasure)
resulting in UBI are scarce. Findings from this study
support those from prior studies’"** that have applied
the SOR framework to the realm of online retailing,
particularly those that have focused on impulsive pur-
chasing. While doing so, scholars have examined the
influence of external stimuli on impulse buying beha-
vior. Another line of studies established the role of
consumers emotional state (internal factors) on their
purchasing behavior.®> This study fills the gap in the
literature by establishing a link between sensory percep-
tions and the consumer’s emotional state. The innova-
tive aspect of the present study is the proposed
theoretical model, which examines the effect of sensory
perceptions and the emotional state of consumers on
UBI. As a result, the novelty of this study hinges on an
expanded theoretical understanding of the customer
journey in an online retail context as well as some
crucial elements using an integrated model by including
PAD model within SOR framework that significantly
impact consumers’ impulsive buying behavior.

This study adds to the existing literature by focusing
on the role of sensory perceptions in consumer impulse
buying behavior such that shoppers are more prone to
indulge in the UBI with elated sensory perceptions. So



far, impulse buying behavior has not taken into consid-
eration the multisensory perceptions.

Next, the results of this study affirmed that sensory
perceptions (except acoustics) influence pleasure.
Nevertheless, a location’s or industry’s specific needs
may influence the weight and consequences of each
sense. This research focused more intensely on the
recent increase in the number of consumers who visit
eyewear apps to shop for ocular healthcare-related pro-
ducts and luxury shopping.”® Hence, this research
extends a fresh theoretical base for the sensory aspects
of eyewear businesses’ sensory marketing.

Finally, this study uncovers the moderating role of
involvement in the relationships between pleasure &
UBI and arousal & UBIL Innate requirements, values,
and interests are instrumental in deciding a person’s
relevance to an object. Hence, consumers attach
a product to their self-image and develop a decision-
making attitude.” In this context, we add to the existing
literature by showing how consumers with low involve-
ment are comparatively less influenced to buy impul-
sively in spite of activating various senses through
technologies. This particular finding establishes invol-
vement as a key variable for scholars exploring impulse
buying behavior.

Practical implications

This study examined successful sensory marketing for
online eyewear. The results can be used to plan long-
term expansion in the competitive online eyewear mar-
ket. Based on the finding that “visuals,” a sensory mar-
keting component, influence buyers’ feelings of arousal
and pleasure and the urge to buy it, marketers should
note that product visuals become even more important
in the absence of offline product viewing. Upload high-
definition photos of products from different angles to
the mobile app. Try-on apps should also allow users to
clearly see their faces during product trials from multi-
ple angles so they can appreciate and become immersed
in the products. Today, eyewear is both a necessity and
a fashion statement. Consumers spend on eyecare.’
Therefore, they look for varieties that appeal to them
visually. In addition, the frames’ colors and textures
should be shown clearly so that customers will recognize
them when they receive them. It will lower product
returns.

Next, the study affirms the role of two emotional
states, i.e., arousal and pleasure, in enhancing the UBI.
The managers should regularly need work on these two
emotions as these emotions are powerful in determining
consumer behavior. The managers should continuously
include congruent (directly related to the product) and
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incongruent (not related to the product) sensory attri-
butes to engage and surprise the consumers.

Haptic effects on arousal and pleasure were the
study’s second most important finding. The study
shows that sensory elements influence consumer pro-
duct shape and comfort. The app lets consumers touch
and evaluate products. Marketers should consider this.
Advanced artificial intelligence should recommend app
products based on consumers’ face-cuts. Marketers
should use advanced AR technologies to simulate con-
sumers trying on the glasses/products. It will improve
shopping, increasing UBI.

Acoustic is strongly associated with arousal but
not pleasure or the UBIL. Unlike previous studies,
Fiirst et al.””> argued that not all sensory attributes
fit every product. The study’s acoustic element was
negligible. Since most Lenskart customers visit for
utility, they’re probably immersed in visual and hap-
tic experiences. This study’s authors believe man-
agers should not underestimate the importance of
acoustic elements and do everything they can to
turn pleasure into arousal to increase sales.

Lastly, as per the outcomes of this research, the con-
sumer’s involvement is crucial to converting the
response into behavior. Marketers should note that any-
one who has visited the app is a potential customer. As
per the findings of this study, if the consumer is not
finding any value in the currently available product, he
will not indulge in the UBI. Therefore, companies
should offer innovative products, introduce new pro-
duct lines, and widen their offerings so potential con-
sumers may find something to engage with. It will create
an opportunity for companies as consumers cross-
selling and an increased share of the wallet.

Limitations and future research scope

Our research has some drawbacks that should be
addressed. First, this survey includes only Lenskart app
customers. In other product categories, sensory percep-
tion may influence impulsive buying. Until further
research confirms the findings across multiple product
categories, researchers and marketers should be cautious
about generalizing the results. Second, since this study
used only Indian data, cultural factors may influence
impulsive purchases. Thus, researchers should carefully
generalize results to other cultures. Researchers and
practitioners may benefit from examining impulsive pur-
chase patterns and strategies across cultures. Thirdly, the
study only looks at UBI. Sensory perceptions cause
impulsive buying, which future researchers must study.
Finally, participants were asked to recall their experi-
ences while filling out the questionnaire. Thus, the
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study may be influenced by remembered arousal.
Experiments can shed more light on this topic. Future
studies may also include different affective states as an
organism and may incorporate some other control vari-
ables to get clearer insights in this area.

Conclusions

Based on the SOR framework, the study explores sen-
sory perceptions’ influence on the UBI and the media-
tion effect of emotional states for virtual eyewear
buying. The moderation effect of involvement in the
association between emotional states and the UBI was
also examined. Overall, the sensory experiences
prompted by AR applications greatly impact the con-
sumers’ emotional states, which in turn fuels the UBI.
The influence of emotional states on the UBI was also
significantly moderated by the involvement of the con-
sumers. This study offers a general framework for com-
prehension, not only for academics but also for
practitioners.”>”” Researchers in the future should ana-
lyze the different aspects of AR in order to delve deeper
into the phenomenon of online impulsive behavior.

Disclosure statement

No potential conflict of interest was reported by the author(s).
Acknowledgement: Open Access funding for this paper has
been provided by Qatar National Library.

ORCID

Anuj Sharma () http://orcid.org/0000-0001-6602-9285

References

1. Lick E. “Multimodal sensory marketing” in retailing:
the role of intra- and intermodality transductions.
Consum Mark Cult [Internet]. 2022;25(3):252-71.
doi:10.1080/10253866.2022.2046564.

2. Kotler P. Atmospherics as a marketing tool. J Retail.
1973;49:48-64.

3. Krishna A, Cian L, Sokolova T. The power of sensory
marketing in advertising. Curr Opin Psychol [Internet].
2016;10:142-47. doi:10.1016/j.copsyc.2016.01.007.

4. Petit O, Velasco C, Spence C. Digital sensory market-
ing: integrating new technologies into multisensory
online experience. ] Interact Mark [Internet].
2019;45:42-61. doi:10.1016/j.intmar.2018.07.004.

5. Hultén B, Broweus N, van Dijk M. What is sensory
marketing? Sens Mark [Internet]. 2009:1-23. doi:10.
1057/9780230237049_1.

6. Heller J, Chylinski M, de Ruyter K, Mahr D, Keeling DI.
Touching the untouchable: exploring multi-sensory
augmented reality in the context of online retailing.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

J Retail [Internet]. 2019;95(4):219-34. doi:10.1016/j.jre
tai.2019.10.008.

. Grewal D, Gauri DK, Roggeveen AL, Sethuraman R.

Strategizing retailing in the new technology era. ] Retail
[Internet]. 2021;97(1):6-12. doi:10.1016/j.jretai.2021.
02.004.

. Kumar H, Srivastava R. Exploring the role of augmen-

ted reality in online impulse behaviour. Int ] Retail
Distrib Manage [Internet]. 2022;50(10):1281-301.
doi:10.1108/ijrdm-11-2021-0535.

. Market Research DB. Eyewear market analysis, seg-

mentation, size, share, trend, future demand and is
expected to reach USD 194.72 billion by 2029.
GlobeNewswire News Room [Internet]; 2022. https://
www.globenewswire.com/en/news-release/2022/07/19/
2482006/0/en/Eyewear-Market-Analysis-Segmentation
-Size-Share-Trend-Future-Demand-and-Is-Expected-
To-Reach-USD-194-72-Billion-By-2029.html.
Rauschnabel PA, Felix R, Hinsch C. Augmented reality
marketing: how mobile AR-apps can improve brands
through inspiration. J Retail Consum Serv [Internet].
2019;49:43-53. d0i:10.1016/j.jretconser.2019.03.004.
Watson A, Alexander B, Salavati L. The impact of experi-
ential augmented reality applications on fashion pur-
chase intention. Int ] Retail Distrib Manage [Internet].
2018;48(5):433-51. doi:10.1108/ijrdm-06-2017-0117.
Trivedi J, Kasilingam D, Arora P, Soni S. The effect of
augmented reality in mobile applications on consu-
mers’ online impulse purchase intention: the mediating
role of perceived value. ] Consum Behav [Internet].
2022;21(4):896-908. doi:10.1002/cb.2047.

Chen JV, Ha Q-A, Vu MT. The influences of virtual
reality shopping characteristics on consumers’ impulse
buying behavior. Int ] Hum-Comput Int [Internet].
2022:1-19. doi:10.1080/10447318.2022.2098566.

Goel P, Parayitam S, Sharma A, Rana NP, Dwivedi YK.
A moderated mediation model for e-impulse buying
tendency, customer satisfaction and intention to con-
tinue e-shopping. ] Bus Res [Internet]. 2022;142:1-16.
doi:10.1016/j.jbusres.2021.12.041.

Zheng X, Men ], Yang F, Gong X. Understanding impulse
buying in mobile commerce: an investigation into hedonic
and utilitarian browsing. Int J Inf Manage [Internet].
2019;48:151-60. doi:10.1016/j.ijinfomgt.2019.02.010.
Vonkeman C, Verhagen T, van Dolen W. Role of local
presence in online impulse buying. Inf Manage [Internet].
2017;54(8):1038-48. d0i:10.1016/j.im.2017.02.008.

Chen JV, Ruangsri S, Ha Q-A, Widjaja AE. An experi-
mental study of consumers’ impulse buying behaviour
in augmented reality mobile shopping apps. Behav Inf
Technol [Internet]. 2021;41(15):3360-81. doi:10.1080/
0144929x.2021.1987523.

Yim M-C, Chu S-C, Sauer PL. Is augmented reality
technology an effective tool for E-commerce? An inter-
activity and vividness perspective. J Interact Mark
[Internet]. 2017;39:89-103. doi:10.1016/j.intmar.2017.
04.001.

Hinsch C, Felix R, Rauschnabel PA. Nostalgia beats the
wow-effect: inspiration, awe and meaningful associa-
tions in augmented reality marketing. ] Retail Consum
Serv [Internet]. 2020;53:101987. do0i:10.1016/j.jretcon
ser.2019.101987.


https://doi.org/10.1080/10253866.2022.2046564
https://doi.org/10.1016/j.copsyc.2016.01.007
https://doi.org/10.1016/j.intmar.2018.07.004
https://doi.org/10.1057/9780230237049_1
https://doi.org/10.1057/9780230237049_1
https://doi.org/10.1016/j.jretai.2019.10.008
https://doi.org/10.1016/j.jretai.2019.10.008
https://doi.org/10.1016/j.jretai.2021.02.004
https://doi.org/10.1016/j.jretai.2021.02.004
https://doi.org/10.1108/ijrdm-11-2021-0535
https://www.globenewswire.com/en/news-release/2022/07/19/2482006/0/en/Eyewear-Market-Analysis-Segmentation-Size-Share-Trend-Future-Demand-and-Is-Expected-To-Reach-USD-194-72-Billion-By-2029.html
https://www.globenewswire.com/en/news-release/2022/07/19/2482006/0/en/Eyewear-Market-Analysis-Segmentation-Size-Share-Trend-Future-Demand-and-Is-Expected-To-Reach-USD-194-72-Billion-By-2029.html
https://www.globenewswire.com/en/news-release/2022/07/19/2482006/0/en/Eyewear-Market-Analysis-Segmentation-Size-Share-Trend-Future-Demand-and-Is-Expected-To-Reach-USD-194-72-Billion-By-2029.html
https://www.globenewswire.com/en/news-release/2022/07/19/2482006/0/en/Eyewear-Market-Analysis-Segmentation-Size-Share-Trend-Future-Demand-and-Is-Expected-To-Reach-USD-194-72-Billion-By-2029.html
https://www.globenewswire.com/en/news-release/2022/07/19/2482006/0/en/Eyewear-Market-Analysis-Segmentation-Size-Share-Trend-Future-Demand-and-Is-Expected-To-Reach-USD-194-72-Billion-By-2029.html
https://doi.org/10.1016/j.jretconser.2019.03.004
https://doi.org/10.1108/ijrdm-06-2017-0117
https://doi.org/10.1002/cb.2047
https://doi.org/10.1080/10447318.2022.2098566
https://doi.org/10.1016/j.jbusres.2021.12.041
https://doi.org/10.1016/j.ijinfomgt.2019.02.010
https://doi.org/10.1016/j.im.2017.02.008
https://doi.org/10.1080/0144929x.2021.1987523
https://doi.org/10.1080/0144929x.2021.1987523
https://doi.org/10.1016/j.intmar.2017.04.001
https://doi.org/10.1016/j.intmar.2017.04.001
https://doi.org/10.1016/j.jretconser.2019.101987
https://doi.org/10.1016/j.jretconser.2019.101987

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Kim J-H, Kim M, Park M, Yoo J. Immersive interactive
technologies and virtual shopping experiences: differ-
ences in consumer perceptions between augmented
reality (AR) and virtual reality (VR). Telemat Inform
[Internet]. 2023;77:101936. doi:10.1016/j.tele.2022.
101936.

Global Eyewear Market to Reach $323.77 Billion by
2030 - ResearchAndMarkets.com. Global eyewear mar-
ket to reach $32377  billion by 2030 -
ResearchAndMarkets.com | business wire [Internet];
2022. https://www.businesswire.com/news/home/
20220808005332/en/Global-Eyewear-Market-to-Reach
-323.77-Billion-by-2030—ResearchAndMarkets.com.
Liao C, To PL, Wong YC, Palvia P, Kakhki MD. The
impact of presentation mode and product type on
online impulse buying decisions. ] Electron Commer
Res [Internet]. 2016;17(2):253. http://www.jecr.org/
sites/default/files/17_2Paper4.pdf .

Eyewear market in India. 2018. India: deloitte touche
tohmatsu India LLP. [accessed 2023 Mar 15]. https://
www2.deloitte.com/content/dam/Deloitte/in/
Documents/consumer-business/immersion/Eyewear%
20market%20in%20India.pdf.

Mehrabian A, Russell JA. 1974. An approach to envir-
onmental psychology. [place unknown]. doi:10.1604/
9780262130905.

Chang S-H, Chih W-H, Liou D-K, Hwang L-R. The
influence of web aesthetics on customers’ PAD.
Comput Human Behav [Internet]. 2014;36:168-78.
doi:10.1016/j.chb.2014.03.050.

Lamis SF, Handayani PW, Fitriani WR. Impulse buying
during flash sales in the online marketplace. Cogent Bus
Manag [Internet]. 2022;9(1). doi:10.1080/23311975.
2022.2068402.

Ning Shen K, Khalifa M. System design effects on
online impulse buying. Internet Res [Internet].
2012;22(4):396-425. doi:10.1108/10662241211250962.
Mehrabian A, Russell JA. Environmental effects on
affiliation among strangers. Humanitas [Internet].
1975;11(2):219-30. https://philpapers.org/rec/
MEHEEO.

Davis FD. Perceived usefulness, perceived ease of use,
and user acceptance of information technology. Mis Q
Internet. 1989;13(3):319. doi:10.2307/249008.
Venkatesh M, Davis D. User acceptance of information
technology: toward a unified view. Mis Q [Internet].
2003;27(3):425. d0i:10.2307/30036540.

Rogers EM, Cartano DG. Methods of measuring opi-
nion leadership. Public Opin Q [Internet]. 1962;26
(3):435. doi:10.1086/267118.

Eslami SP, Hassanein K. Understanding data analytics
recommendation execution: the role of recommenda-
tion quality. ] Comput Inf Syst [Internet]. 2022;62
(6):1283-96. d0i:10.1080/08874417.2021.2010150.
Chakraborty D. Purchase behavior of consumers
toward GSAs: a longitudinal assessment. ] Comput Inf
Syst [Internet]. 2022:1-26. doi:10.1080/08874417.2022.
2123065.

Zhang W, Leng X, Liu S. Research on mobile impulse
purchase intention in the perspective of system users
during COVID-19. Pers Ubiquit Comput [Internet].
2020;27(3):665-73. d0i:10.1007/s00779-020-01460-w.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

JOURNAL OF COMPUTER INFORMATION SYSTEMS 15

Chan TKH, Cheung CMK, Lee ZWY. The state of
online impulse-buying research: a literature analysis.
Inf Manage [Internet]. 2017;54(2):204-17. doi:10.
1016/j.im.2016.06.001.

Chang H-J, Eckman M, Yan R-N. Application of the
stimulus-organism-response model to the retail envir-
onment: the role of hedonic motivation in impulse
buying behavior. Int Rev Retail Distrib Consum Res
[Internet]. 2011;21(3):233-49. doi:10.1080/09593969.
2011.578798.

Dik¢ius V, Radaviciené I, Gerulyté Z. The influence of
the music genre on the emotional consumer response
and intentions to purchase online. Trends Econ Manag
[Internet]. 2019;13(33):71. doi:10.13164/trends.2019.
33.71.

Peck ], Childers TL. Individual differences in haptic
information processing: the “need for touch” scale.
] Consum Res [Internet]. 2003;30(3):430-42. doi:10.
1086/378619.

Mulcahy RF, Riedel A. “Going on a sensory adventure,
a touchy subject?”: investigating haptic technology and
consumer adventure orientation. JSTP [Internet].
2021;32(1):5-29. doi:10.1108/jstp-11-2020-0244.

Hecht D, Reiner M. Sensory dominance in combina-
tions of audio, visual and haptic stimuli. Exp Brain Res
[Internet]. 2008;193(2):307-14. doi:10.1007/s00221-
008-1626-z.

Biswas D. Sensory aspects of retailing: theoretical and
practical implications. ] Retail [Internet]. 2019;95
(4):111-15. doi:10.1016/j.jretai.2019.12.001.

Wang Y, Ko E, Wang H. Augmented reality (AR) app
use in the beauty product industry and consumer pur-
chase intention. APJML [Internet]. 2021;34(1):110-31.
doi:10.1108/apjml-11-2019-0684.

Hwang AH, Oh J, Scheinbaum AC. Interactive music
for multisensory e-commerce: the moderating role of
online consumer involvement in experiential value,
cognitive value, and purchase intention. Psychol Mark
[Internet]. 2020;37(8):1031-56. d0i:10.1002/mar.21338.
Li M, Wang Q, Cao Y. Understanding consumer online
impulse buying in live streaming E-Commerce: a
stimulus-organism-response framework. Int ] Env Res
Pub Health [Internet]. 2022;19(7):4378. d0i:10.3390/
ijerph19074378.

Yang S, Isa SM, Wu H, Thurasamy R, Fang X, Fan Y,
Liu D. Effects of stores’ environmental components on
Chinese consumers’ emotions and intentions to pur-
chase luxury brands: integrating partial least squares-
structural equation modeling and fuzzy-set qualitative
comparative analysis approaches. Front Psychol
[Internet]. 2022;13. doi:10.3389/fpsyg.2022.840413.
Park J-S, Stoel LD. How background music affects
consumer perception of waiting time?-A mediating
role of emotions. ] Fash Bus. 2018;22(3):16-29. doi:10.
12940/jtb.2018.22.3.16.

Akram U, Hui P, Kaleem Khan M, Tanveer Y,
Mehmood K, Ahmad W. How website quality affects
online impulse buying. APJML [Internet]. 2018;30
(1):235-56. doi:10.1108/apjml-04-2017-0073.

Beatty SE, Elizabeth Ferrell M. Impulse buying: model-
ing its precursors. J Retail [Internet]. 1998;74
(2):169-91. doi:10.1016/50022-4359(99)80092-x.


https://doi.org/10.1016/j.tele.2022.101936
https://doi.org/10.1016/j.tele.2022.101936
https://www.businesswire.com/news/home/20220808005332/en/Global-Eyewear-Market-to-Reach-323.77-Billion-by-2030%E2%80%94ResearchAndMarkets.com
https://www.businesswire.com/news/home/20220808005332/en/Global-Eyewear-Market-to-Reach-323.77-Billion-by-2030%E2%80%94ResearchAndMarkets.com
https://www.businesswire.com/news/home/20220808005332/en/Global-Eyewear-Market-to-Reach-323.77-Billion-by-2030%E2%80%94ResearchAndMarkets.com
http://www.jecr.org/sites/default/files/17_2Paper4.pdf
http://www.jecr.org/sites/default/files/17_2Paper4.pdf
https://www2.deloitte.com/content/dam/Deloitte/in/Documents/consumer-business/immersion/Eyewear%2520market%2520in%2520India.pdf
https://www2.deloitte.com/content/dam/Deloitte/in/Documents/consumer-business/immersion/Eyewear%2520market%2520in%2520India.pdf
https://www2.deloitte.com/content/dam/Deloitte/in/Documents/consumer-business/immersion/Eyewear%2520market%2520in%2520India.pdf
https://www2.deloitte.com/content/dam/Deloitte/in/Documents/consumer-business/immersion/Eyewear%2520market%2520in%2520India.pdf
https://doi.org/10.1604/9780262130905
https://doi.org/10.1604/9780262130905
https://doi.org/10.1016/j.chb.2014.03.050
https://doi.org/10.1080/23311975.2022.2068402
https://doi.org/10.1080/23311975.2022.2068402
https://doi.org/10.1108/10662241211250962
https://philpapers.org/rec/MEHEEO
https://philpapers.org/rec/MEHEEO
https://doi.org/10.2307/249008
https://doi.org/10.2307/30036540
https://doi.org/10.1086/267118
https://doi.org/10.1080/08874417.2021.2010150
https://doi.org/10.1080/08874417.2022.2123065
https://doi.org/10.1080/08874417.2022.2123065
https://doi.org/10.1007/s00779-020-01460-w
https://doi.org/10.1016/j.im.2016.06.001
https://doi.org/10.1016/j.im.2016.06.001
https://doi.org/10.1080/09593969.2011.578798
https://doi.org/10.1080/09593969.2011.578798
https://doi.org/10.13164/trends.2019.33.71
https://doi.org/10.13164/trends.2019.33.71
https://doi.org/10.1086/378619
https://doi.org/10.1086/378619
https://doi.org/10.1108/jstp-11-2020-0244
https://doi.org/10.1007/s00221-008-1626-z
https://doi.org/10.1007/s00221-008-1626-z
https://doi.org/10.1016/j.jretai.2019.12.001
https://doi.org/10.1108/apjml-11-2019-0684
https://doi.org/10.1002/mar.21338
https://doi.org/10.3390/ijerph19074378
https://doi.org/10.3390/ijerph19074378
https://doi.org/10.3389/fpsyg.2022.840413
https://doi.org/10.12940/jfb.2018.22.3.16
https://doi.org/10.12940/jfb.2018.22.3.16
https://doi.org/10.1108/apjml-04-2017-0073
https://doi.org/10.1016/s0022-4359(99)80092-x

16 P. GOEL ET AL.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Xiang L, Zheng X, Lee MKO, Zhao D. Exploring con-
sumers’ impulse buying behavior on social commerce
platform: the role of parasocial interaction. Int J Inf
Manage [Internet]. 2016;36(3):333-47. doi:10.1016/j.
ijinfomgt.2015.11.002.

Liu Y, Li H, Hu F. Website attributes in urging online
impulse purchase: an empirical investigation on con-
sumer perceptions. Decis Support Syst [Internet].
2013;55(3):829-37. doi:10.1016/j.dss.2013.04.001.
Wells J, Parboteeah V, Valacich J. Online impulse buy-
ing: understanding the interplay between consumer
impulsiveness and website quality. ] Assoc Inf Syst
[Internet]. 2011;12(1):32-56. doi:10.17705/1jais.00254.
Lin S-C, Tseng H-T, Shirazi F, Hajli N, Tsai P-T.
Exploring factors influencing impulse buying in live
streaming shopping: a stimulus-organism-response
(SOR) perspective. APJML [Internet]. 2022;35
(6):1383-403. d0i:10.1108/apjml-12-2021-0903.
Parboteeah DV, Valacich JS, Wells JD. The influence of
website characteristics on a consumer’s urge to buy
impulsively. Inf Syst Res [Internet]. 2009;20(1):60-78.
doi:10.1287/isre.1070.0157.

Haase J, Wiedmann K-P. The sensory perception item
set (SPI): an exploratory effort to develop a holistic scale
for sensory marketing. Psychol Mark [Internet].
2018;35(10):727-39. doi:10.1002/mar.21130.

Kim M, Kim J-H, Park M, Yoo J. The roles of sensory
perceptions and mental imagery in consumer
decision-making. J Retail Consum Serv [Internet].
2021;61:102517. doi:10.1016/j.jretconser.2021.102517.
Soars B. Driving sales through shoppers’ sense of
sound, sight, smell and touch. Int ] Retail Distrib
Manage [Internet]. 2009;37(3):286-98. doi:10.1108/
09590550910941535.

Chen H-T, Lin Y-T. A study of the relationships among
sensory experience, emotion, and buying behavior in
coffeehouse chains. Serv Bus [Internet]. 2017;12
(3):551-73. d0i:10.1007/s11628-017-0354-5.

Mattila AS, Wirtz J. Congruency of scent and music as
a driver of in-store evaluations and behavior. J Retail
[Internet]. 2001;77(2):273-89. do0i:10.1016/s0022-
4359(01)00042-2.

Hamacher K, Buchkremer R. Measuring online sensory
consumer experience: introducing the online sensory
marketing index (OSMI) as a structural modeling
approach. JTAER [Internet]. 2022;17(2):751-72.
doi:10.3390/jtaer17020039.

Jang H-W, Lee S-B. Applying effective sensory market-
ing to sustainable coffee shop business management.
Sustainability [Internet]. 2019;11(22):6430. doi:10.
3390/su11226430.

Kuppens P. Individual differences in the relationship
between pleasure and arousal. ] Res Pers [Internet].
2008;42(4):1053-59. d0i:10.1016/j.jrp.2007.10.007.
Yang K, Kim HM, Zimmerman J. Emotional branding
on fashion brand websites: harnessing the
pleasure-arousal-dominance (P-A-D) model. JEMM
[Internet]. 2020;24(4):555-70. doi:10.1108/jfmm-03-
2019-0055.

Yani-de-Soriano M, Foxall GR, Newman AJ. The
impact of the interaction of utilitarian and informa-
tional reinforcement and behavior setting scope on

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

consumer response. Psychol Mark [Internet]. 2013;30
(2):148-59. doi:10.1002/mar.20594.

Yi S, Jai T. Impacts of consumers’ beliefs, desires and
emotions on their impulse buying behavior: application
of an integrated model of belief-desire theory of emo-
tion. J Hosp Mark Manag [Internet]. 2019;29
(6):662-81. doi:10.1080/19368623.2020.1692267.

Hsieh J-K, Hsieh Y-C, Chiu H-C, Yang Y-R. Customer
response to web site atmospherics: task-relevant cues,
situational involvement and PAD. ] Interact Mark
[Internet]. 2014;28(3):225-36. do0i:10.1016/j.intmar.
2014.03.001.

Amos C, Holmes GR, Keneson WC. A meta-analysis of
consumer impulse buying. J Retail Consum Serv
[Internet]. 2014;21(2):86-97. doi:10.1016/j.jretconser.
2013.11.004.

Parsad C, Prashar S, Sahay V. Impact of impulsive
personality traits and store environment on impulse
buying behavior. ] Bus Manag [Internet]. 2017;23(1/
2):1-24. http://gebrc.nccu.edu.tw/JBM/pdf/volume/
2312/JBM-2312-01-full.pdf.

Parsad C, Prashar S, Vijay TS, Sahay V. Role of in-store
atmospherics and impulse buying tendency on
post-purchase regret. ] Bus Manage [Internet].
2019;25(1):1-24. http://gebrc.nccu.edu.tw/JBM/pdf/
volume/2501/JBM-2501-01-full.pdf.

Gatter S, Hittl-Maack V, Rauschnabel PA. Can aug-
mented reality satisfy consumers’ need for touch?
Psychol Mark [Internet]. 2021;39(3):508-23. doi:10.
1002/mar.21618.

Santini FDO, Ladeira WJ, Vieira VA, Araujo CF,
Sampaio CH. Antecedents and consequences of
impulse buying: a meta-analytic study. RAUSP Manag
J [Internet]. 2019;54(2):178-204. doi:10.1108/rausp-07-
2018-0037.

Adelaar T, Chang S, Lancendorfer KM, Lee B,
Morimoto M. Effects of media formats on emotions
and impulse buying intent. J Inf Technol [Internet].
2003;18(4):247-66. doi:10.1080/0268396032000150799.
Verhagen T, van Dolen W. The influence of online store
beliefs on consumer online impulse buying: a model and
empirical application. Inf Manage [Internet]. 2011;48
(8):320-27. doi:10.1016/j.im.2011.08.001.

Davis L, Wang S, Lindridge A. Culture influences on
emotional responses to on-line store atmospheric cues.
J Bus Res [Internet]. 2008;61(8):806-12. doi:10.1016/j.
jbusres.2007.08.005.

Zaichkowsky JL. Measuring the involvement construct.
] Consum Res [Internet]. 1985;12(3):341. doi:10.1086/
208520.

Lee W-I, Cheng S-Y, Shih Y-T. Effects among product
attributes, involvement, word-of-mouth, and purchase
intention in online shopping. Asia Pac Manag Rev
[Internet]. 2017;22(4):223-29. doi:10.1016/j.apmrv.
2017.07.007.

Hsieh SH, Lee CT, Tseng TH. Branded app atmo-
spherics: examining the effect of pleasure-arousal-
dominance in brand relationship building. J Retail
Consum Serv [Internet]. 2021;60:102482. doi:10.1016/
j.jretconser.2021.102482.

Huang M, Ali R, Liao J. The effect of user experience in
online games on word of mouth: a pleasure-arousal-


https://doi.org/10.1016/j.ijinfomgt.2015.11.002
https://doi.org/10.1016/j.ijinfomgt.2015.11.002
https://doi.org/10.1016/j.dss.2013.04.001
https://doi.org/10.17705/1jais.00254
https://doi.org/10.1108/apjml-12-2021-0903
https://doi.org/10.1287/isre.1070.0157
https://doi.org/10.1002/mar.21130
https://doi.org/10.1016/j.jretconser.2021.102517
https://doi.org/10.1108/09590550910941535
https://doi.org/10.1108/09590550910941535
https://doi.org/10.1007/s11628-017-0354-5
https://doi.org/10.1016/s0022-4359(01)00042-2
https://doi.org/10.1016/s0022-4359(01)00042-2
https://doi.org/10.3390/jtaer17020039
https://doi.org/10.3390/su11226430
https://doi.org/10.3390/su11226430
https://doi.org/10.1016/j.jrp.2007.10.007
https://doi.org/10.1108/jfmm-03-2019-0055
https://doi.org/10.1108/jfmm-03-2019-0055
https://doi.org/10.1002/mar.20594
https://doi.org/10.1080/19368623.2020.1692267
https://doi.org/10.1016/j.intmar.2014.03.001
https://doi.org/10.1016/j.intmar.2014.03.001
https://doi.org/10.1016/j.jretconser.2013.11.004
https://doi.org/10.1016/j.jretconser.2013.11.004
http://gebrc.nccu.edu.tw/JBM/pdf/volume/2312/JBM-2312-01-full.pdf
http://gebrc.nccu.edu.tw/JBM/pdf/volume/2312/JBM-2312-01-full.pdf
http://gebrc.nccu.edu.tw/JBM/pdf/volume/2501/JBM-2501-01-full.pdf
http://gebrc.nccu.edu.tw/JBM/pdf/volume/2501/JBM-2501-01-full.pdf
https://doi.org/10.1002/mar.21618
https://doi.org/10.1002/mar.21618
https://doi.org/10.1108/rausp-07-2018-0037
https://doi.org/10.1108/rausp-07-2018-0037
https://doi.org/10.1080/0268396032000150799
https://doi.org/10.1016/j.im.2011.08.001
https://doi.org/10.1016/j.jbusres.2007.08.005
https://doi.org/10.1016/j.jbusres.2007.08.005
https://doi.org/10.1086/208520
https://doi.org/10.1086/208520
https://doi.org/10.1016/j.apmrv.2017.07.007
https://doi.org/10.1016/j.apmrv.2017.07.007
https://doi.org/10.1016/j.jretconser.2021.102482
https://doi.org/10.1016/j.jretconser.2021.102482

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

dominance (PAD) model perspective. Comput Human
Behav [Internet]. 2017;75:329-38. do0i:10.1016/j.chb.
2017.05.015.

Garg A. Using augmented reality to drive real business!
Medium [Internet]. 2021. https://blog.lenskart.com/using-
augmented-reality-to-drive-real-business-edd3b0244503.

Jap SD, Anderson EM. Challenges and advances in
marketing strategy field research. Assessing Mark
Strategy Perform. Cambridge (MA): Marketing
Science Institute; 2004. p. 269-92.

Harman HH. 1976. Modern factor analysis. [place
unknown]. doi:10.1604/9780226316529.

Siemsen E, Roth A, Oliveira P. Common method bias in
regression models with linear, quadratic, and interac-
tion effects. Organ Res Method [Internet]. 2009;13
(3):456-76. d0i:10.1177/1094428109351241.

Hair JF, Ortinau DJ, Harrison DE. Essentials of market-
ing research. New York: McGraw-Hill/Irwin; 2010.

Ab Hamid MR, Sami W, Mohmad Sidek MH.
Discriminant validity assessment: use of Fornell &
Larcker criterion versus HTMT criterion. ] Phys Conf
Ser [Internet]. 2017;890:012163. d0i:10.1088/1742-
6596/890/1/012163.

Hayes AF. Partial, conditional, and moderated moder-
ated mediation: quantification, inference, and
interpretation. Commun Monogr [Internet]. 2017;85
(1):4-40. d0i:10.1080/03637751.2017.1352100.

Zhao X, Lynch JG, Chen Q. Reconsidering Baron and
Kenny: myths and truths about mediation analysis.
] Consum Res [Internet]. 2010;37(2):197-206. doi:10.
1086/651257.

Mulcahy RF, Riedel AS. ‘Touch it, swipe it, shake it
does the emergence of haptic touch in mobile retailing
advertising improve its effectiveness? J Retail Consum
Serv [Internet]. 2020;54:101613. doi:10.1016/j.jretcon
ser.2018.05.011.

Silva SC, Rocha TV, De Cicco R, Galhanone RF,
Manzini Ferreira Mattos LT. Need for touch and haptic
imagery: an investigation in online fashion shopping.
] Retail Consum Serv [Internet]. 2021;59:102378.
doi:10.1016/j.jretconser.2020.102378.

De Canio F, Fuentes-Blasco M. I need to touch it to buy
it! How haptic information influences consumer shop-
ping behavior across channels. ] Retail Consum Serv
[Internet]. 2021;61:102569. doi:10.1016/j.jretconser.
2021.102569.

Hilken T, de Ruyter K, Chylinski M, Mahr D,
Keeling DI. Augmenting the eye of the beholder:
exploring the strategic potential of augmented reality

90.

91.

92.

93.

94.

95.

96.

97.

JOURNAL OF COMPUTER INFORMATION SYSTEMS 17

to enhance online service experiences. ] Acad Mark Sci
[Internet]. 2017;45(6):884-905. do0i:10.1007/s11747-
017-0541-x.

Peng L, Zhang W, Wang X, Liang S. Moderating effects
of time pressure on the relationship between perceived
value and purchase intention in social E-commerce
sales promotion: considering the impact of product
involvement. Inf Manage [Internet]. 2019;56
(2):317-28. doi:10.1016/j.im.2018.11.007.

Chen C-C, Yao J-Y. What drives impulse buying beha-
viors in a mobile auction? The perspective of the
stimulus-organism-response model. Telemat Inform
[Internet]. 2018;35(5):1249-62. doi:10.1016/j.tele.2018.
02.007.

Ming J, Jiangiu Z, Bilal M, Akram U, Fan M. How social
presence influences impulse buying behavior in live
streaming commerce? The role of S-O-R theory.
IJWIS [Internet]. 2021;17(4):300-20. doi:10.1108/
ijwis-02-2021-0012.

Retail Insider. 2022. https://retail-insider.com/articles/
2022/01/online-sales-of-eyeglasses-have-spiked-in-2021/.
Chen C-F, Tsai M-H. Perceived value, satisfaction, and
loyalty of TV travel product shopping: involvement as a
moderator. Tourism Manage [Internet]. 2008;29
(6):1166-71. doi:10.1016/j.tourman.2008.02.019.

Fiirst A, Pecornik N, Binder C. All or nothing in sen-
sory marketing: must all or only some sensory attri-
butes be congruent with a product’s primary function?
J Retail [Internet]. 2021;97(3):439-58. doi:10.1016/j.jre
tai.2020.09.006.

Partners TI. $17.86Bn Virtual Reality and Augmented
Reality in Retail Market (by 2028) Growth Forecast at
24.8% CAGR During 2021 to 2028 COVID Impact and
Global ~ Analysis by  ThelnsightPartners.com.
GlobeNewswire News Room [Internet]. 2021. https://
www.globenewswire.com/news-release/2021/09/15/
2297757/0/en/17-86Bn-Virtual-Reality-and-Augmented-
Reality-in-Retail-Market-by-2028-Growth-Forecast-at-
24-8-CAGR-During-2021-t0-2028-COVID-Impact-and-
Global- Analysis-by-ThelnsightPartners-com.html

Hair JF, Gabriel M, Patel V. AMOS covariance-based
structural equation modeling (CB-SEM): guidelines on
its application as a marketing research tool. AMOS
Covariance-Based Structural Equation Modeling (CB-
SEM): guidelines on Its Application as a Marketing
Research Tool by Joseph F Hair, Marcelo Gabriel,
Vijay Patel: SSRN [Internet]. 2015. https://papers.ssrn.
com/sol3/papers.cfm?abstract_id=2676480


https://doi.org/10.1016/j.chb.2017.05.015
https://doi.org/10.1016/j.chb.2017.05.015
https://blog.lenskart.com/using-augmented-reality-to-drive-real-business-edd3b0244503
https://blog.lenskart.com/using-augmented-reality-to-drive-real-business-edd3b0244503
https://doi.org/10.1604/9780226316529
https://doi.org/10.1177/1094428109351241
https://doi.org/10.1088/1742-6596/890/1/012163
https://doi.org/10.1088/1742-6596/890/1/012163
https://doi.org/10.1080/03637751.2017.1352100
https://doi.org/10.1086/651257
https://doi.org/10.1086/651257
https://doi.org/10.1016/j.jretconser.2018.05.011
https://doi.org/10.1016/j.jretconser.2018.05.011
https://doi.org/10.1016/j.jretconser.2020.102378
https://doi.org/10.1016/j.jretconser.2021.102569
https://doi.org/10.1016/j.jretconser.2021.102569
https://doi.org/10.1007/s11747-017-0541-x
https://doi.org/10.1007/s11747-017-0541-x
https://doi.org/10.1016/j.im.2018.11.007
https://doi.org/10.1016/j.tele.2018.02.007
https://doi.org/10.1016/j.tele.2018.02.007
https://doi.org/10.1108/ijwis-02-2021-0012
https://doi.org/10.1108/ijwis-02-2021-0012
https://retail-insider.com/articles/2022/01/online-sales-of-eyeglasses-have-spiked-in-2021/
https://retail-insider.com/articles/2022/01/online-sales-of-eyeglasses-have-spiked-in-2021/
https://doi.org/10.1016/j.tourman.2008.02.019
https://doi.org/10.1016/j.jretai.2020.09.006
https://doi.org/10.1016/j.jretai.2020.09.006
https://www.globenewswire.com/news-release/2021/09/15/2297757/0/en/17-86Bn-Virtual-Reality-and-Augmented-Reality-in-Retail-Market-by-2028-Growth-Forecast-at-24-8-CAGR-During-2021-to-2028-COVID-Impact-and-Global-Analysis-by-TheInsightPartners-com.html
https://www.globenewswire.com/news-release/2021/09/15/2297757/0/en/17-86Bn-Virtual-Reality-and-Augmented-Reality-in-Retail-Market-by-2028-Growth-Forecast-at-24-8-CAGR-During-2021-to-2028-COVID-Impact-and-Global-Analysis-by-TheInsightPartners-com.html
https://www.globenewswire.com/news-release/2021/09/15/2297757/0/en/17-86Bn-Virtual-Reality-and-Augmented-Reality-in-Retail-Market-by-2028-Growth-Forecast-at-24-8-CAGR-During-2021-to-2028-COVID-Impact-and-Global-Analysis-by-TheInsightPartners-com.html
https://www.globenewswire.com/news-release/2021/09/15/2297757/0/en/17-86Bn-Virtual-Reality-and-Augmented-Reality-in-Retail-Market-by-2028-Growth-Forecast-at-24-8-CAGR-During-2021-to-2028-COVID-Impact-and-Global-Analysis-by-TheInsightPartners-com.html
https://www.globenewswire.com/news-release/2021/09/15/2297757/0/en/17-86Bn-Virtual-Reality-and-Augmented-Reality-in-Retail-Market-by-2028-Growth-Forecast-at-24-8-CAGR-During-2021-to-2028-COVID-Impact-and-Global-Analysis-by-TheInsightPartners-com.html
https://www.globenewswire.com/news-release/2021/09/15/2297757/0/en/17-86Bn-Virtual-Reality-and-Augmented-Reality-in-Retail-Market-by-2028-Growth-Forecast-at-24-8-CAGR-During-2021-to-2028-COVID-Impact-and-Global-Analysis-by-TheInsightPartners-com.html
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2676480
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2676480

	Abstract
	Introduction
	Theoretical framework and hypotheses development
	Theoretical framework
	Sensory perceptions as a stimulus
	Emotions as organism
	Urge to buy impulsively as a response
	Hypotheses development
	Sensory to emotions

	Arousal to pleasure
	Emotions to UBI
	Sensory to UBI
	Mediation of emotions
	Moderation of involvement

	Research methodology
	Measures
	Research design
	Control variables

	Results
	Sample characteristics
	Common method bias (CMB)
	Confirmatory factor analysis
	Mediation
	Moderation analysis

	Discussion
	Conceptual implications
	Practical implications

	Limitations and future research scope
	Conclusions
	Disclosure statement
	ORCID
	References

