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Abstract

This study examined if greater experiential values are provided when shopping via an AR mobile app compared to shopping
via a general mobile website without AR. The mediating role of experiential values between the two shopping methods and
customer loyalty as well as the moderating effect of task complexity between the two shopping methods and experiential
values were further investigated. An exciting eyewear retailer’s mobile site and mobile app embedded with AR features were
used. A total of 302 usable respondents participated in the study. Shoppers exposed to an AR function perceived greater
aesthetics, escapism, enjoyment, and efficiency than those exposed to a non-AR mobile site. Also, compared to shoppers
exposed to a general non-AR mobile site, shoppers exposed to an AR mobile app showed greater customer loyalty through
the four experiential values. Task complexity modified the effects of AR on consumers’ perceived escapism and efficiency
experiential values. This research fills the gap in the literature by investigating AR’s experiential values in connection with
customer loyalty by comparing an AR-embedded mobile app with a general mobile site without an AR feature. The addi-
tional examination of task complexity also contributes to a complete understanding of AR experiential benefits considering
consumers’ perceptions about AR operation task complexity.

Keywords Augmented reality - Experiential value - Customer loyalty - Task complexity

1 Introduction

With the fast advancement of digital technology and its
impact on consumer behavior, the retail industry is facing
the serious challenge of keeping up to date. Due to the per-
vasive use of smartphones, the distinction between digital
and physical has become increasingly blurred (Retail Dive
2022). Emerging technologies such as Augmented Reality
(AR), Virtual Reality (VR), Mixed Reality, (MR) and the
Metaverse open up new avenues for retailers and revolu-
tionize the way consumers shop and interact with products
(BairesDev, n.d.; Schultz 2020).

AR is an enhanced technology that changes the way
people interact with products and enhances the consumer
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shopping experience. Compared to traditional ways of
exploring products, AR allows consumers to virtually
explore and try on products in a real setting (Papagian-
nis 2020). Many brands such as IKEA and Amazon have
employed AR to create a unique immersive experience for
their customers (Econsultancy 2021). Since AR superim-
poses virtual products onto a live view of a real physical
environment, users are better able to visualize how the prod-
ucts would fit in the physical world (Tan et al. 2021). For
instance, Gucci employed an AR feature in its mobile app
to help customers visualize how a pair of shoes would look
in a realistic setting (Williams 2019). Beauty retailers such
as Ulta Beauty have adopted AR to enable consumers to
virtually try makeup products on their face to have a realistic
sense of how the makeup affects their appearance. Due to
the enhanced experience through the device, AR-embedded
features such as “virtual try-on” seem to be a necessary tool
on a digital site.

The rich and lifelike images of products presented
through AR are truly more effective in examining products
in comparison to 2D static images (Hilken et al. 2022).
Aside from these functional benefits, considering the current
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market trends towards experiential marketing and the grow-
ing popularity of AR, employing AR technology seems to
have significant implications for future retailing in connec-
tion with fun, memorable, exciting experiential shopping
experiences by enabling customers to visibly interact with
virtual products by combining the boundaries between the
physical and the digital environments.

Holbrook and Hirschman (1982) defined the term
‘experiential’ in relation to consumer consumption as the
involvement of a constant flow of fantasies, feelings, and
fun through playful activities, sensory pleasure, esthetic
enjoyment, and emotional responses. Based on Holbrook
and Hirschman’s perspective, the current study focuses on
a more nuanced understanding of the potential experien-
tial benefits of AR over conventional digital shopping in
consumers’ shopping experiences and the consequential
impact of AR on consumer patronage behavior. From an
experiential value standpoint, AR is not just a functional tool
that provides a service to consumers. It can more widely be
viewed as a source of memories that offers hedonic aspects
and enjoyment. Hence, this study is aimed to explore if
greater experiential values are provided when shopping
via an AR mobile app compared to shopping via a general
mobile website without AR and the sequential influence of
AR on consumer loyalty.

This study also considers task complexity as a moderat-
ing factor in affecting the experiential values of AR on the
consumer shopping experience. Consumers’ opinions on the
hedonic aspects of AR might differ based on the consumers’
perceived task complexity level. Previous research indicated
that task complexity is a vital component in influencing con-
sumer decision processing (Huang et al. 2021), performance
(Tang 2020), and experiential value perception (Holbrook
and Hirschman 1982). The operational challenges of using
AR might hinder some consumers’ perceptions of its expe-
riential values and intention to adopt. To fully understand
the experiential value of AR in connection with consumers’
individual differences, the evaluation of task complexity is
imperative.

The study’s findings are expected to provide valuable
implications to academia and practitioners in understanding
the impact of AR in enhancing consumer experiential values
beyond its technological and functional aspects. By doing
s0, this study extends retailers’ current comprehension of
AR and opens the door to more opportunities for reshaping
customer experience and behavior in the digital platform.
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2 Literature review and hypothesis
development

2.1 Augmented reality (AR)

AR is a technology that overlays virtual elements onto physi-
cal environments, thus blending the real world with virtual
objects (Watson et al. 2020). AR is often used with VR or
MR; the three technologies are sometimes used interchange-
ably (Volersystems, n.d.). There are essential differences
among them. VR is a fully immersive environment simu-
lated by a computer (Tremosa 2023). Via a head-mounted
display, a user can manipulate objects while experiencing
computer-generated images and sounds (Park et al. 2021).
MR indicates a blend of physical and virtual worlds where
physical and virtual elements can interact (Tremosa 2023).
Through MR users can see their surroundings and at the
same time interact with the virtual environment via their
headset (Park et al. 2021).

Since AR mixes virtual objects with a real situation, it
allows users to interact with virtual elements in the real
world and creates immersive consumer experiences (Kumar
2021a, b). Due to this benefit, it has been utilized in various
fields such as medical training, education, military, travel,
retail, engineering, and the entertainment industry (Dhar
et al. 2021; Paine 2023). For example, AR is often used for
medical and surgical training to deliver immersive learning
experiences. It is also used in architecture and construction
and enables interior designers to visualize their final prod-
ucts during the creative process.

According to Statista (2022), the AR consumer market
in the U.S. hit 12.45 billion dollars in 2021. Due to the rich
sensory depth and immersive experience created, this tech-
nology has become one of the most promising technolo-
gies in the digital retail sector (Kumar 2021a, b). The rapid
growth of the use of smartphones has also led to the rising
adoption of AR in mobile apps (Chen et al. 2022; Dacko
2017). For the retail sector, building a strong bond with cus-
tomers through the formation of experiential value in con-
nection with the emotional hedonic aspects of technology
(Park et al. 2013) is strongly emphasized as a central strategy
to survive in today’s digital world.

Several studies provided the utilitarian (e.g., Chiu et al.
2021; Hoffmann et al. 2022) and the financial benefits of
AR (e.g., Berman and Pollack 2021; Chandra and Kumar
2018). Many of the AR studies were conducted in beauty
product retail settings (e.g., Tan et al. 2022; Watson et al.
2020) and some in the furniture market (e.g., Ozturkcan
2021; Kim et al. 2023). However, little attention has been
given to the eyewear industry. Eyewear is one of the riski-
est items to inspect digitally due to the inability to try-on
and assess product fit accurately. Exploring eyewear through
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an AR feature seems to provide diverse hedonic values to
consumers.

2.2 AR and experiential value

Compared to other innovative tools, AR has received a
greater amount of attention from retailers as a more effective
way of engaging with products to provide superior experi-
ences to consumers (Watson et al. 2020). Several research
studies emphasized the importance of AR application in
delivering experiential values beyond simply utilizing it as
a functional technology (Poushneh and Vasquez-Parraga
2017). Experiencing products through AR is more hedonic
than utilitarian due to the interactive and immersive experi-
ences in the real world (e.g., Watson et al. 2020). Previous
research defined experiential value as the value created by
customers through their experiences (Flint 2006; Park et al.
2013); it involves more than mere interaction with a prod-
uct. It entails the whole shopping experience. Thus, through
consumers’ perceived experiential value, their holistic retail
experience can be evaluated (Watson et al. 2020). According
to several pieces of research, the experience value created
by customers is personal and context dependent (Holbrook
1996) and includes sensory, emotional and cognitive stimu-
lations that aid consumers’ purchase decision making (Jeong
et al. 2009).

In association with the experiential aspect of consumer
consumption phenomena, Holbrook and Hirschman (1982)
described the experiential aspects of consumer experience
in connection with multisensory and psychophysical charac-
teristics comprising fantasies, feeling, and fun that include
various hedonic consumer experiences such as sensory
pleasures, esthetic enjoyment, and emotional responses.
By expanding Holbrook and Hirschman’s (1982) concept,
Mathwick et al. (2001) proposed seven dimensions of expe-
riential values in the online and catalog shopping environ-
ments: visual appeal, entertainment, escapism, enjoyment,
efficiency, service excellence, and economic value. Their
seven dimensions of experiential value are widely used to
measure consumer perceptions of experiential value in vari-
ous contexts (e.g., Norris et al. 2023; Varshneya et al. 2017).

The seven experimental value dimensions suggested
by Mathwick et al. (2001) include a functional concept as
well as a hedonic concept of experiential value. They have
a somewhat broader scope than the experiential aspects
addressed in Holbrook and Hirschman (1982). The first five
dimensions (i.e., visual appeal, entertainment, escapism,
enjoyment, efficiency) are hedonic values that align well
with fun and playfulness of an experience addressed by
Holbrook and Hirschman (1982). Visual appeal and enter-
tainment refer to the visual elements of the retail environ-
ment and the entertaining aspects of the service performance
(Mathwick et al., 2001). Escapism is the playful aspect that

lets the customer momentarily get away from the routine of
everyday life. Enjoyment is the playful exchange behavior
that comes from engaging in activities. Efficiency indicates
the value gained on investment of time and effort.

The last two dimensions (i.e., service excellence and
economic value), however, are associated with utilitarian
values tied to task completion, rather than an experience
itself. Service excellence shows how well a retailer delivers
the value promised to its consumers, and economic value is
related to the quality and price value of products. The cur-
rent research applies Mathwick et al. (2001) first five dimen-
sions of experiential value to examine experiential responses
accomplished through overall experience with AR since the
study’s focus is to assess the relationship between consum-
ers’ perception about the technological feature of AR and
the hedonic aspects of experiential values.

According to experiential value related research, prod-
uct views and zoomed images deliver experiential value to
customers by providing them effective sensory or aesthetic
information (e.g., Jeong et al. 2009; Peters 2005). Jeong et al.
(2009) discovered that compared to basic product images,
complex product images (e.g., zoom in and out) in an online
apparel setting generate a higher level of experiential value
since richer product presentation features enable consumers
to better fantasize themselves wearing a product and thus
increase consumers’ enjoyable cognitive experiences. In a
similar vein, Huang and Liu (2014) shows that, compared
to a traditional online setting, viewing products through AR
enables consumers to virtually try products on their bodies
or surroundings, thus enriching consumer enjoyment. Based
on the prior research, it is possible to propose that exploring
products via AR compared to exploring products through
static images on mobile apps creates greater experiential
value. Thus, the following hypothesis is developed.

H1 Mobile commerce shoppers who are exposed to an AR
function will perceive greater experiential value than those
who are exposed to a general website in mobile commerce.

2.3 Customer loyalty

Customer loyalty is commonly described as either a behavior
or an attitude. Behavioral loyalty is associated with purchase
intention, patronage, and actual purchase behavior. Attitu-
dinal loyalty is customers’ commitment to the organization
(Kim and Kim 2020; Savelli et al. 2017). Customer loyalty
addressed in this study is related to customers’ behavioral
devotion including purchase repetition and repeat patron-
age. According to previous research, consumer experiential
value plays an important role in increasing customer loyalty
(Echchakoui 2016; Park et al. 2013). Providing experiential
value enhances consumer assurance in shopping and thus
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increases purchase intention (Huang and Liu 2014). There-
fore, the following hypothesis is proposed.

H2 Perceived experiential value will positively influence
customer loyalty.

2.4 Moderating role of task complexity

Task complexity has been explored in various areas such
as education (e.g., Tremblay et al. 2023), healthcare (e.g.,
Koebele et al. 2021), business (e.g., Swait and Adamowicz
2001), and training (e.g., Koumaditis et al. 2020). In these
areas, task complexity is often considered as a negative fac-
tor that increases cognitive workload. For instance, Sun and
Kim (2022) found a negative impact of task complexity on
students’ procrastination and academic performance. That
is, students procrastinated more when completing high-com-
plexity tasks than low-complexity tasks and received lower
grades on high-complexity tasks. Bejjanki et al. (2020) simi-
larly indicated that young children’s behaviors in tasks and
cognitive control are all moderated by task complexity.
Task complexity is perceived as either subjective or
objective perspectives (e.g., Sasangohar et al. 2021; Zhou
2021). Subjective task complexity refers to the level of
task complexity perceived by a user (Li et al. 2011), while
objective task complexity indicates features directly con-
nected to the task and independent of the task performers
(Zhou 2021). The idea of subjective task complexity is
similar to Campbell’s (1988) concept of task complexity as
a psychological experience. Task complexity as a psycho-
logical experience is related to a user’s perception of the
task significance and the task identity; it is associated with
the subjective reaction of the user to the task rather than
the characteristics of the task itself (Campbell 1988; Frank

1994). In the current research, task complexity is regarded as
subjective (i.e., perceived) and defined as users’ perceptions
about the task complexity of the AR feature. According to
Men and Jia (2021), actual objective task complexity might
lead to biased results and subjective perceived task complex-
ity explains consumer behavior more strongly.

Task complexity is a critical factor that affects con-
sumer decision value and performance (Tang 2020). Peo-
ple have limited cognitive ability in terms of short-term
memory and thus they process a limited amount of infor-
mation all at once (Sweller 2011; Tang 2020). Accord-
ing to prior task complexity research, when the amount of
information processing exceeds a certain level people (1)
get overwhelmed and cannot learn effectively or (2) sim-
plify their task execution strategies and sacrifice their task
performance (Jiang and Benbasat, 2007; Todd and Ben-
basat 1999). To support this notion, Jiang and Benbasat
(2007) showed that different types of product presentations
(static images vs. video formats) had no distinct impact in
acquiring product knowledge under high task complexity.
The study revealed that consumers were more likely to
give up trying different product presentation modes when
the task became highly complex. For complex tasks, peo-
ple are more likely to depend on themselves rather than
a system, which in turn affects people’s pleasantness and
faith towards the system (Huang et al. 2021).

In connection with experiential aspects of consumer
behavior such as enjoyment, fun, and feelings, Holbrook
and Hirschman (1982) indicated the impact of task com-
plexity and individual differences in affecting consumer
experiential view. It is presumable that the more advanced
the employed technology is, the more informative and
superior the product presentation will be. However, the
effect of the technology application on consumer experien-
tial value perception might differ based on the consumers’
task complexity level. If experiencing products with AR

Task complexity

H3

Experiential values
(Seven dimensions)

H1

Product

presentation

H2

Loyalty

with vs. without
Augmented reality (AR)

Fig. 1 Proposed model
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feels highly demanding and challenging, consumers may
reduce their reliance on the tool. Therefore, it is plausi-
ble to expect that consumers’ perceived experiential value
towards static images and AR features may differ based
on their perceived task complexity. Thus, the following
hypothesis is developed.

H3 Task complexity will moderate the effect of product
presentation on experiential value.

Figure 1 shows a proposed model of the study.

3 Method
3.1 Participants and procedure

A market research agency in South Korea was utilized to
recruit participants and conduct the data collection. South
Korea was chosen because the country plays a leading role in
implementing advanced technologies such as AR in the retail
industry (Global Economics 2021; Switzerland Global Enter-
prise 2019) and was named the most innovative country in
the world in the Bloomberg Innovation Index in 2021 (The
Korea Herald 2021).

For the current research, an existing eyewear retailer’s
mobile website and mobile app embedded with an AR function
were utilized. The research agency distributed a study invita-
tion email which indicated a concise introduction of the study
and the procedures that needed to be followed. Participants
were randomly assigned to either the mobile app that had an
AR function or the mobile website that did not have an AR
function. The participants assigned to the mobile app with AR
were instructed to install the retailer’s mobile app into their
smartphone and browse the app for a pair of eyeglasses using
the AR function. Then they were asked to take a screenshot
of themselves wearing a pair of glasses selected using the AR
feature and submit the picture through the survey link to verify
that they experienced the AR function on the app. The partici-
pants assigned to the mobile website without AR were asked
to browse the website to shop for a desirable pair of eyeglasses.
Then they were asked to take a screenshot of the glasses they
preferred and submit the picture through the survey link.

After submitting the picture, participants were directed
to the main survey questionnaire link. Those who did not
upload relevant pictures were excluded from the main data
analysis. Several previous AR studies employed exist-
ing retailers’ mobile apps that had AR features for their
empirical studies (e.g., Smink et al., 2020; Watson et al.
2020). This study was conducted in accordance with the
ethical principles of research in terms of protecting par-
ticipant confidentiality, obtaining informed consent, ano-
nymity, and minimizing harm. The protocol of the study

Table 1 Profile of respondents (n=302)

Variable Category Number %

Gender Male 153 50.7
Female 149 493

Age 20-30 150 49.7
3140 152 50.3

Education level High school 51 16.9
College 216 71.5
Graduate school and 35 11.6

above

Marital status Single 202 66.9
Married 100 33.1

Occupation Full-time 196 64.8
Student 67 222
Housewife 18 6
Self-employed 5 1.7
Others 16 53

was approved by an Institutional Review Board (IRB), and
participants’ confidentiality and data sharing were strictly
maintained throughout the study.

3.2 Instruments

Scales used for the study were from existing literature.
Experiential value was adopted from Mathwick et al.
(2001)’s study and slightly modified for the AR and
mobile site contexts. The original experiential value scale
includes seven dimensions: visual appeal, entertainment,
escapism, enjoyment, service excellence, efficiency,
and economic value. Since the current study focuses on
hedonic experiential values attained through users’ inter-
action with AR, the service excellence and economic value
dimensions tied to utilitarian values that are achieved from
task completion were not included. Customer loyalty was
measured by a three-item patronage intention scale used in
Kwon and Lennon (2009). Task complexity was adapted
from Gupta et al. (2013)’s study, revised for the AR and
website contexts, and measured with three items. All items
were measured on a seven-point Likert-type scale; previ-
ous research reported appropriate reliabilities (Cronbach’s
alphas were greater than 0.70).

The original scales were composed in English. For use in
this study, the scales were translated into Korean by a profes-
sional translation service and then assessed for accuracy of the
translation by two of the researchers. Afterward, two bilingual
experts in the retailing field pre-tested the scales for precision
and correctness.
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4 Results
4.1 Participant characteristics

A total of 302 usable respondents (AR condition: 149; non-
AR condition: 153) participated in the study (M =50.7%;
F=49.3%; Mean age=30.04). The survey was similarly dis-
seminated agewise among 20 s (49.7%) and 30 s (50.3%).
Most of the respondents were college-educated (71.5%),
11.6% had a post graduate education level, and 16.9% had
a high school education level. Approximately 67% of the
respondents were single and about two thirds reported work-
ing full-time (see Table 1).

4.2 Confirmatory factor analyses

To assess the factor structure of the five-dimension experi-
ential value and to verify the extent to which items making
up each construct hold the same structure as the original
seven-dimension experiential value scale, a confirmatory
factor analysis (CFA) using AMOS 23 was conducted. The
measurement model fit well to the data: ;{2(106) =249.35,
p<0.001, GFI=0.91, AGFI=0.87, NFI=0.93, TLI=0.95,
CFI1=0.96, RMSEA =0.07. The measurement model is
closely equivalent to the original experiential value scale
proposed by Mathwick et al. (2001) except for the visual
appeal and entertainment dimensions. The visual appeal and
entertainment dimensions were combined into one factor and
labeled aesthetics. Thus, the final experiential values used
for the current study include four dimensions: aesthetics,
escapism, enjoyment, and efficiency (see Table 2). Aesthet-
ics is related to perceived visual appeal and entertainment
delivered through the mobile website and app. Escapism
is associated with the feeling of a temporary escape from
daily life and reality. Enjoyment addresses intrinsic play-
fulness derived from engaging in shopping activities. Effi-
ciency addresses the effectiveness of the mobile website or
app experience in exchange time and effort invested.

All factor loadings ranged from 0.60 to. 96. The criti-
cal ratio (C. R.) values of the factor loadings revealed that
convergent validity was satisfied. Reliability was achieved
because all Cronbach’s alpha values were higher than 0.7.
In addition, average variance extracted (AVE) values were
higher than squared correlations values and above 0.5 indi-
cating discriminant validity (see Table 3).

4.3 Hypotheses testing
To test the proposed hypotheses, the PROCESS macro for

SPSS was used. The PROCESS macro has several advan-
tages including a robustness against violation of normal

@ Springer

distribution (Schaarschmidt and Stol 2018), the use of mul-
tiple intermediating variables simultaneously, and output
options for visualizing and proving an interaction (e.g.,
Gebre and Taylor 2022; Yucel and Fan 2023). It allows for
the examination of the relationships among independent,
intermediating, and outcome variables concurrently when
there are multiple intermediating variables, as in the current
study (Yucel and Fan 2023). Therefore, the program makes
it easier to assess the effect of the four experiential values
in between AR presentation mode and customer loyalty, not
just the direct effects of AR on experiential value. Accord-
ing to Hayes et al. (2017), PROCESS and SEM calculation
yield similar results.

Relationships among product presentation methods, expe-
riential value, and customer loyalty (HI and H2). To test
hypotheses 1 and 2, the PROCESS Macro Model 4 (boot-
strap N=10,000) suggested by Hayes (2013) was employed.
The results revealed that mobile commerce shoppers
exposed to product presentation with AR functions showed
significantly higher scores on all factors of experiential
values than those exposed to product presentation without
AR functions. As compared to product presentation with-
out AR functions, product presentation with AR functions
was estimated to differ by 0.93 unites () in perceived aes-
thetics [r=9.27, p<0.001, 95% CI (0.731, 1.126)], by 0.49
units (f3,) in perceived escapism [r=3.82, p<0.001, 95%
CI (0.238, 0.745)], by 0.35 units (f3;) in perceived enjoy-
ment [r=2.57, p<0.05, 95% CI (0.082, 0.619)], and by 0.52
units (f,) in perceived efficiency [r=4.16, p <0.001, 95% CI
(0.275, 0.769)]. Therefore, H1 was supported (see Fig. 2).
The results also revealed the positive effects of perceived
experiential value on customer loyalty: perceived aesthet-
ics [f5=.36, t=5.56, p<0.001, 95% CI (0.223, 0.491)],
perceived escapism [fs=0.20, 1=3.50, p <0.001, 95% CI
(0.087, 0.309)], perceived enjoyment [$;=0.12, t=2.50,
p<0.05, 95% CI (0.025, 0.207)], and perceived efficiency
[$5=0.20, =3.75, p<0.001, 95% CI (0.093, 0.300)] all
positively influenced customer loyalty. Therefore, H2 was
supported (see Fig. 2).

The PROCESS Macro output additionally displays the
mediating roles of perceive experiential values on the rela-
tionship between product presentation methods and cus-
tomer loyalty. The results show positive mediating roles of
perceived aesthetics [indirect effect=. 33, SE=0.08, 95% CI
(0.178, 0.501)], perceived escapism [indirect effect=0.10,
SE=0.04, 95% CI (0.025, 0.188)], perceived enjoyment
[indirect effect=0.04, SE=0.08, 95% CI (0.001, 0.101)],
and perceived efficiency [indirect effect=0.10, SE=0.04,
95% CI (0.035, 0.194)] on the relationship between product
presentation methods and customer loyalty. That is, as com-
pared to mobile shoppers exposed to product presentation
without AR functions, shoppers exposed to AR functions
showed greater levels of esthetics, escapism, enjoyment,
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Table 2 CFA results

Standardized C.R  Cronbach’s a
factor load-

ings

Aesthetics .89

(AE1) The way the mobile app embedded with AR features/the mobile website displays products is .60 10.92
attractive

(AE2) The method of product presentation in the mobile app embedded with AR features/the mobile .66 12.19
website is aesthetically pleasing

(AE3) I like the way the product presentation looks 1 13.70

(AE4) I think the product presentation method in the mobile app embedded with AR features/the mobile .78 15.39
website is very entertaining

(AES) The feel of the product presentation method in the mobile app embedded with AR features/the .83 16.89
mobile website is engaging, it energizes me

(AE6) The mobile app embedded with AR features/the mobile website does not just sell products, it .83 17.01
entertains me

Escapism .84

(ES1) Shopping using the product presentation method in the mobile app embedded with AR features/the .74 14.31
mobile website “gets me away from it all.”

(ES2) Shopping using the product presentation method in the mobile app embedded with AR features/the .78 15.44
mobile website makes me feel like I am in another world

(ES3) I get so involved when I shop using the product presentation method in the mobile app embedded .90 18.89
with AR features/the mobile website that I forget everything

Enjoyment 78

(EN1) I enjoy shopping using the product presentation method in the mobile app embedded with AR .80 13.51
features/the mobile website for the sake of it, not just for the items I may purchase

(EN2) I shop using the product presentation method in the mobile app embedded with AR features/the 79 13.29
mobile website for the pure enjoyment of it

Efficiency .84

(EF1) Shopping using the product presentation method in the mobile app embedded with AR features/the .69 13.05
mobile website is an efficient way to manage my time

(EF2) Shopping using the product presentation method from the mobile app embedded with AR features/ .86 17.70
the mobile website makes my life easier

(EF3) Shopping using the product presentation method in the mobile app embedded with AR features/the .87 18.00
mobile website fits with my schedule

Loyalty .96

I will patronage the mobile app embedded with AR features/the mobile website in the future

(LY1) Unlikely/likely .92 20.89

(LY2) Improbably/probably .96 22.56

(LY3) Not possible/possible .94 21.59

X2(106)=249.35, p<.001, GFI=.91, AGFI=.87, NFI=.93, TL1=.95, CFI=.96, RMSEA = .07

Table 3 Mean, SD, and

TR o Mean SD Aesthetics Escapism Enjoyment Efficiency Loyalty
discriminant validity

Aesthetics 5.29 .99 55

Escapism 4.55 1.14 .559.31° .66

Enjoyment  4.60 1.20 40Y.16° 46%.23° 0.64

Efficiency 4.83 1.12 49%.24° .524.27° .30%.09° .66

Loyalty 4.93 1.14 61%.37° .55%.30° 41%.17° 51%.26° .89

Diagonal values in bold represent the AVE

Correlations of variables/°Squared correlations of variables

@ Springer
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Aesthetics
B;=.93""
B,= 49" Escapism
Product c=.20 Lovalt
Presentation oyaity
with vs. without _ * .
Augmented Reality B3_ 35 Enjoyment
B,=.52""
Efficiency
Indirect effect: ;55 = .33 (Clgsy, = .18, .50), ;85 = .10 (Clgsy, = .03, .19), S5/, = .04 (Clgsy = .00, .10), B,fs = .10 (Clgse, =.03, .19)
Total effect: c=.78, SE=.12, t = 6.29, p < .001; Direct effect: ¢ '=.20,SE=.11,t=1.87, p=.06
*p<.05,"p<.01,***p<.001

Fig.2 PROCESS macro results (Hypotheses 1 and 2)

and efficiency which in turn resulted in increased customer
loyalty (see Fig. 2).

Moderating effect of task complexity (H3). To test the
moderating role of task complexity on the effect of product
presentation method on experiential value, SPSS PROCESS
Macro Model 7 (bootstrap N=10,000) (Hayes, 2013) was
utilized. Task complexity was divided into three levels, low
(16th percentile =2.00), medium (50th percentile =3.00),
and high (84th percentile =5.00) by applying the pick-a-
point approach. The pick-a-point approach involves plotting
and testing the conditional effect of X on Y at designated
levels of the moderating variable (i.e., low, medium, and
high) (Bauer and Curran 2005; Chen 2019). This approach
is the most popular post hoc probing technique for three-way
interactions (Cao and Yang 2020). The PROCESS Macro
for SPSS automatically implements the pick-a-pint approach
to probing the moderation and the regions of significance
(Hayes 2017).

The PROCESS results revealed that (1) the effect of prod-
uct presentation with an AR function (over product pres-
entation without an AR function) on perceived escapism
was significant at low [=0.82, r=4.57, p<0.001, 95% CI
(0.474, 1.191)] and medium [$#=0.59, t=4.43, p<0.001,
95% CI (0.328, 0.854)] levels of task complexity, but not at
the high level of task complexity [f=0.11, t=0.54, p=0.59,
95% CI (—0.287, 0.506)] and (2) the effect of product pres-
entation with an AR function (over product presentation
without an AR function) on perceived efficiency was sig-
nificant at low [#=0.80, r=4.51, p<0.001, 95% CI (0.453,
1.155)] and medium [#=0.60, t=4.59, p <0.001, 95% CI
(0.344, 0.859)] levels of task complexity, but not at the high
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level of task complexity [f=0.20, t=0.99, p=0.32,95% CI
(—0.193, 0.583)]. The results also revealed that the indirect
effect of product presentation on customer loyalty through
perceived escapism and perceived efficiency were moder-
ated by task complexity because the indices of moderated-
mediation were significant [f —0.05, SE=0.03,
95% CI (=0.107, = 0.005); B,piciency = —0.04, SE=0.02,
95% CI (—0.089, —0.004)]. However, task complexity did
not moderate (1) the effect of product presentation methods
on perceived aesthetics and perceived enjoyment and (2)
the indirect effect of product presentation on customer loy-
alty through perceived aesthetics and perceived enjoyment.
That is, when perceived task complexity was in the low to
medium range, the mobile app with an AR feature was more
strongly related to escapism and efficiency than the mobile
website without AR, which in turn influenced customer loy-
alty. However, when the perceived task complexity was high,
no differences between the mobile app with an AR feature
and the mobile website without AR in impacting escapism
and efficiency were found. Thus, H3 was partially supported.
Figure 3 shows interaction plots for the moderating effect of
task complexity between product presentation and escapism
and between product presentation and efficiency.

escapism —

5 Conclusions and implications

By utilizing Mathwick et al. (2001)’s experiential value
scale, this study examined if shopping via an AR mobile
app provides greater experiential values compared to shop-
ping via a general mobile website without AR. The four
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Fig. 3 Interaction plot for the moderating role of task complexity (hypothesis 3)

experiential values employed for the study were aesthetics,
escapism, enjoyment, and efficiency. The moderating effect
of task complexity between the two presentation methods
and the four experiential values were further investigated.
The findings of the study prove that an AR feature posi-
tively influences all four experiential values. Shoppers
exposed to an AR function on an eyewear mobile app per-
ceived greater aesthetics than those exposed to a general
eyewear mobile site without an AR function. Compared to
a general non-AR eyewear mobile site, an AR-embedded
eyewear mobile app enabled consumers to engage with a
product and thus helped them better visualize the appearance
of a product with detailed product features such as shape,
color, and texture. This unique attractive interface with AR
makes the users’ shopping experience more visually appeal-
ing and entertaining. According to previous research, AR
increases consumer sensory perceptions by blending virtual
worlds with reality (Watson et al. 2020). This exceptional
augmentation ability of AR brings more aesthetic enjoyment
to consumers (Milgram et al., 1994; Watson et al. 2020).
Also, shoppers exposed to an AR-powered eyewear mobile
app perceived greater escapism than those exposed to a
non-AR mobile site. AR technology creates a multisensory
flow experience (i.e., the creation of a sense of touch) in
the immersive environment (Huang and Liao, 2017). AR’s
ability to create flow enables consumers to feel that they are
located within the virtual image (Watson et al. 2020). This
immersive shopping experience further makes consumers
imagine that they are consuming the product at a desired
place (Zarantonello and Schmitt 2023) or feel as if they are
in another world escaping from their mundane everyday
life (Verhagen et al. 2011). Moreover, compared to shop-
pers exposed to a non-AR mobile site, shoppers exposed

to a mobile app using AR showed greater enjoyment and
efficiency. Since AR allows consumers to modify the virtual
object to fit in the physical environment, the consumers tran-
sition from spectators to active participants (i.e., co-produc-
ers of value) (Mathwick et al., 2001). This role shift brings
playful intrinsic enjoyment to consumers. Also, AR allows
consumers to overlay products virtually onto the actual
physical environment in real time using their own digital
devices to have a clearer idea of how the product would look,
feel, and/or perform. Therefore, the AR shopping experience
provides better financial and temporal efficiency.

The findings of the current study also support the influ-
ence of the four experiential values on customer loyalty.
Compared to shoppers exposed to a general non-AR mobile
site, shoppers exposed to a mobile app with AR showed
greater experiential value which eventually influenced cus-
tomer loyalty. These results suggest that retailers need to see
AR as more than a functional tool and consider it as a must
for a mobile app to provide fun and engaging interaction for
consumers and build a strong long-term relationship with
them.

An additional notable result of the study is that task com-
plexity modifies the effects of AR on consumers’ perceived
escapism and efficiency experiential values. When consum-
ers perceive AR operation task as low or medium complex,
browsing products using AR generates greater escapism
and efficiency than browsing products via a general non-
AR mobile website. However, such a relationship was not
found for high task complexity. When consumers perceive
AR operation task as highly complex, they might not feel
that an AR feature is efficient or gives an escapism shopping
experience. According to a recent report, most U.S. adults
have not used AR (Laningham 2022). Unfamiliarity with the
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technology may increase perceived task complexity (Chen
and Koufaris 2020) and make consumers hesitate to use the
app or end up having a poor user experience and fail to see
the benefits of AR (Wedel et al. 2020). According to previ-
ous task complexity related research, unfamiliarity with the
usage of a device requires more cognitive effort in learning
and may eventually lead to emotional anxiety (Chen and
Koufaris 2020). Successively, the emotional pressure may
drain a user’s mental workload (Teunissen et al. 2007) and
increase the perceived complexity of the device use (Chen
and Koufaris 2020). To reduce unfamiliarity and hesitation,
retailers can implement AR technology in their physical
stores and train sales associates to help customers become
familiar with AR and see its advantages. Another solution
to lower consumers’ perceived task complexity is to post a
short tutorial video of how to use AR on the mobile app.
As digital technologies play an increasingly significant
role in today’s world, AR has become a popular research
topic in diverse fields such as medicine, education, automo-
tive industry, tourism, and healthcare (Boboc et al. 2022).
However, most AR studies focused on its functional/techno-
logical benefits (Caboni and Hagberg 2019) and employed
the application of AR from technology innovation and
acceptance behavior perspectives. The experiential and
hedonic aspects of consumer consumption that originated
from Holbrook and Hirschman (1982) have been emphasized
for many years, yet the hedonic aspects of AR and/or fun
and enjoyment connected with AR have been overlooked. A
notable contribution of this study is that the findings ascer-
tain the experiential value of AR and its numerous hedonic
benefits to the end users. The experiential and hedonic
aspects of AR are expected to be applied in other research
fields to understand its benefits comprehensively and gener-
alize the findings of the current research to different fields.

5.1 Practical implications

Retail is evolving at a rapid pace due to advances in technol-
ogy, and accordingly these technological advancements have
changed consumer behaviors dramatically (Grewal et al.
2017). In today’s digital world, retailers need to pay close
attention to how they efficiently utilize various technolo-
gies such as AR to provide superior experiential shopping
experiences and eventually make a strong connection with
customers. Today consumers do not simply visit shopping
sites for utilitarian basic needs. They also look for memora-
ble and enjoyable experiential shopping experiences (SMS
Strategies 2022). Any platform or touchpoint retailers utilize
to engage with consumers should be experience-focused,
and the experience that consumers encounter should be fun,
exciting, and enjoyable.

According to a recent book written by Kotler et al.
(2021), in today’s marketing the application of technological
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innovation is not to improve a product or service but to pro-
vide values to customers in order to engage with them and
secure customer retention. Retailers need to be attentive in
recognizing how they apply AR mobile apps to enhance con-
sumer shopping experiences and create value for customers.
As the current study shows, AR-enhanced mobile apps can
provide massive positive shopping experiences to consum-
ers by providing enhanced sensory visual appeal, excite-
ment, enjoyable, and effective shopping experiences. These
hedonic positive experiences help retailers build long term
relationships with customers. Some retailers have already
implemented AR as a fun and exciting experiential tool that
provides hedonic experiences. For instance, ZARA intro-
duced an AR app to provide memorable fun experiences
to their customers. Zara customers can download the Zara
app into their mobile phones and simply point their phones
at the shop windows or a package delivery. Then they can
see different AR images of real international fashion mod-
els wearing Zara’s latest collection. Customers can purchase
the collection from the app (WBR Insights 2022). Another
example is Burberry’s AR pop-up store. In early 2021,
Burberry held a pop-up store in Harrods, London to offer
an AR immersive experience to its customers by allowing
them to see various statues and have the world of Olympia
come to life around them through AR in alignment with the
celebration of the brand’s signature Olympia bag (8th Wall
2021). The brand also assisted consumers to order a limited-
edition collection of the bags through AR (Fashion Network
2021). An additional example is the online fashion brand
BoohooMan’s AR campaign for Black Friday (Zarantonello
and Schmitt 2023). The brand embedded an AR QR code on
billboards and fly posters. The AR QR code offered a thrill-
ing experience where a hacker “Robin” comes to life and
provides high percentage discounts that customers could use
with the brand’s on-site promotions (The Industry Fashion
2021). These AR embedded experiences are superb exam-
ples of how AR technology can be used as an experiential
value tool.

Providing thrilling experiential values to the users
through AR need not be limited to retailing. Fun and enjoy-
able multisensory and psychophysical characteristics can
be considered in the development of an AR app for educa-
tion, training, health care, tourism, etc. For instance, visu-
ally appealing AR content can help patients understand the
procedures of a surgery more clearly. People can check their
wellness tracking statistics and weather reports through high
quality 3D AR graphics (Future Business Tech 2022; IBM,
n.d.). Furthermore, with the advancement in technologies,
gamification becomes an important element in many areas to
improve engagement, participation, and to motivate student
learning. The use of AR in combination with gamification
can be another way to enhance consumer experiential values
and provide meaningful and memorable experiences.
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Several research studies indicated that AR will play a crit-
ical role in the future of retail (e.g., Grewal et al. 2017; Wat-
son et al. 2020) by adding enormous value to the consumer
shopping journey (Harvard Business Review, 2020). An
imperative matter that retailers should consider when imple-
menting AR as an experiential value is their target custom-
ers’ perception about AR task complexity. If customers feel
that AR task is too complex and browsing products using AR
is bothersome then the experience might negatively impact
their loyalty to the brand. AR application designers and
developers need to anticipate users’ desire for simplifica-
tion of an AR experience. For instance, the requirement of
multiple enlarging and diminishing a virtual object to fit the
real environment can be simplified by designing the applica-
tion to respond to a simple tap at each end of the object when
it marches the real environment then AR will automatically
adjust the size and fit of the virtual object.

5.2 Limitations and suggestions for future research

This study has several limitations. First, the study employed
young consumers in their 20 s and 30 s. Considering statista
report (2021) which stated that millennials aged 24-34 are
the largest group of digital buyers, the respondents employed
for the current study are deemed to be suitable target cus-
tomers, but the results cannot be generalized to different
age groups. Therefore, to improve the generalizability of the
findings, a wider population should be considered in future
studies. Examining the moderating effect of task complex-
ity by incorporating a larger population sample with more
age variety as a further study would provide a comprehen-
sive understanding of how AR and its operation complexity
impact consumers’ experiential values across different age
groups. Second, in this study, the impact of AR on experien-
tial value was investigated in the context of eyewear. Accord-
ing to a recent report (Owens 2022), consumers prefer to
shop from sites that include AR technology. Considering
this fact, it is expected that more and more retailers will
implement this technology to satisfy consumers. To fully
understand the experiential value of AR, future AR research
should be employed in various environments. Third, the
translation of the original scale into another language should
be addressed as another limitation. In this study, the original
scales written in English were translated into Korean and
checked by experts for translation precision and correctness.
According to previous research, translation might alter the
meaning of the items and impact the result of CFA (e.g.,
Fenn et al., 2020). To ensure the validity and reliability of
the measures used for the study, it is recommended that a
future study re-evaluates the proposed model with the origi-
nal scale.

Funding Funding was provided by National Research Foundation of
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