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Abstract: As more consumers adopt virtual try-on apps, shops can offer their goods at any time.
Optimizing the online presence of e-tailers is based on technological advances, especially in mobile
networks and augmented reality (AR) and virtual reality (VR) apps. This paper examines the factors
influencing consumers’ experience and satisfaction using AR apps in makeup e-shopping. We
employed constructs from models based on the stimulus–organism–response (SOR) paradigm as a
starting point for our research. We added fit confidence, social value, and innovativeness, used in
similar research on AR apps, to the continued usage intention, perceived utilitarian value, immersion,
and perceived hedonistic value. Our research used the Partial Least Squares Structural Equation
Modeling (PLS-SEM) approach from SmartPLS 4 for an online questionnaire. We obtained that
all parameters impact consumers’ intention to utilize AR applications. Considering the total effect
(direct and indirect), the order of influence is as follows: fit confidence, innovativeness, immersion,
social value, perceived hedonistic value, and perceived utilitarian value. This paper’s key findings
demonstrate that social value, fit assurance, perceived utilitarian value, and immersion are the most
significant direct influences on customer behavior using AR apps in makeup e-shopping.

Keywords: AR apps; e-commerce; makeup; consumer experience and satisfaction

1. Introduction

The expansion of intelligent gadgets and advancements in gesticulation recognition
and motion capture procedures have allowed retailers to offer creative solutions to improve
consumers’ experiences with their products [1].

Beauty tech, which utilizes Artificial Intelligence (AI) and AR technologies in industry,
aims to personalize and customize the customer experience. It includes features such as
coloring cosmetics simulation and personalized recommendations. International brands
like L’Oréal have embraced these to gain market share [2].

Virtual reality (VR) and AR have gained a significant position in online retail, changing
individuals’ purchasing habits [3,4]. Sellers have incorporated immersive technology
components into their e-commerce websites and have developed mobile apps which allow
clients to virtually test products such as makeup, sunglasses, furniture, and clothing,
bridging, thus, the gap between pre- and post-consumption experiences [3,4].

AR co-occurs with the natural world via digital content. VR is based on avatars and
refers to real content over the user’s virtual background [1,3,5].

On the one hand, VR is appropriate for cases where user body presentation is not
crucial, such as gaming or flying simulators. On the other hand, AR is more suitable
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for cases where self-representation is essential, like trying on body-involving products.
Therefore, AR is the landmark of our study because it merges virtual objects/products with
the client’s natural world, allowing them to interact accurately with the products [1].

AR in e-commerce has proliferated, with the AR market estimated to be USD 88.4 billion
by 2026 (see in [6]). AR emotional apps activate a wow effect, delivering surprise [7].

Even though the adoption of AR in e-commerce is still limited, it has become a
significant component for leading retailers such as IKEA, Sephora, L’Oréal, and Ray-
Ban [3,4,8]. AR improves users’ perceptions and influences e-commerce behaviors by
delivering an authentic product experience. The development of AR services for mobile
devices has improved online shopping experiences, making them more accessible to a
broader audience [8]. Multiple industries have already adopted AR to boost customer
experience satisfaction and make products available 24/7.

Although AR has only recently gained popularity and accessibility due to the appear-
ance of smartphones equipped with the necessary hardware [8,9], AR applications are
currently being developed within various industries and have the potential to substantially
transform traditional retail and marketing activities [7,9,10]. AR is not just a functional
technology but also a persuasive one, creating value through enjoyment, efficiency, visual
pleasure, and playfulness [9].

AR technology will soon significantly reconfigure shopping and experiences in e-
commerce worldwide [9]. AR has the potential to revolutionize e-commerce by enhancing
and personalizing the shopping experience. Companies like Google, Apple, Facebook,
Alibaba, Microsoft, HTC, Sony, and Samsung have invested heavily in AR technology [11].
AR has evolved into a superior technology for successful businesses, and it has become
indispensable for people’s everyday life in commerce routines [1]. Therefore, the possibility
of AR integrating digital details into the real world has been challenging for both academia
and industry in trying to discover and predict its effect on customers’ perceptions, adoption
intentions, and use [9]. Major global retailers have already started implementing these tools
for online and offline shopping experiences, but these systems are still in the earlier phases
of adoption [12]. While there is growing interest in AR within the retail and e-commerce
industry, there is still a need for a better understanding of its value for consumers and
brands to encourage further investment [13].

This paper aims to study if the use of AR apps in online women’s makeup stores (with
products like lipstick, lip liner, eyeshadow, eyeliner, mascara, foundation, powder, and hair
color) stimulates the desire to buy makeup products (and how it does) and improves the
e-shopping process.

This paper uses the term AR app when referring to applications incorporating AR
technologies for virtual makeup and hair coloring. Also, the term makeup refers to makeup
and hair coloring.

Ref. [14] is one of the most remarkable recent reviews of AR in e-retailing. According
to [14], the AR literature uses 30 different classical and modern theories. The most em-
ployed classical theoretical frameworks for explaining the drivers behind the adoption of
AR in e-commerce are SOR theory, the technology acceptance model (TAM), the situated
cognition theory (related to consumer psychology in an AR environment), and the uses
and gratifications theory. Besides many other factors, the key factors driving the consumer
adoption of AR in e-commerce and online shopping are related to technology attributes,
utility, hedonism, immersion, and social factors [14]. For future studies related to social
factors, ref. [14] proposes the co-creating effect, social sharing, and social value. Despite
increasing curiosity, examination of challenges to AR adoption, like practical and psycholog-
ical obstacles, is limited, impacting consumer adoption of AR in e-shopping. Also, research
on social aspects of AR could be more extensive [14]. Starting from the previous research
based on the SOR paradigm [1,3] and models such as the Unified Theory of Acceptance
and Use of Technology (UTAUT) [9], our study aims to identify the determinants of users’
intentions to adopt AR apps in e-commerce and stimulate users’ intention to buy products.
In this paper, we consider the following factors: social value, perceived hedonistic value,
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fit confidence, perceived utilitarian value, immersion, and innovativeness. Fit confidence
is one sub-dimension of perceived benefits that can better explain the intention to adopt
virtual try-on apps (VTOs) [5].

AR apps and e-shopping have distinct fields, but their intersection creates a unique
e-commerce experience. While the primary goal of e-shopping is product purchase, AR
apps are tools meant to enhance this experience. Past studies on this intersection have been
more tech-adoption-focused than commerce-focused. In this study, we also add emphasis
to the components that stimulate the purchases side. In any e-commerce context, if site
visits are without sales, the problem may be related to the products rather than the AR
technology itself. Besides the constructs from the SOR, our research introduced confidence,
innovativeness, and social value as influential factors.

Consequently, we intend to provide pertinent answers to the following research
questions:

RQ1: What factors influence the intention to use AR apps in e-shopping?
RQ2: What are the relationships between the determinants mentioned in RQ1?
This paper is structured in six sections, as follows. Section 2 provides a general

background based on a consistently updated literature review. Section 3 describes the
methodology and data collection. Section 4 presents the results. Section 5 presents discus-
sions. Section 6 presents the conclusions.

2. Literature Review

Recent papers discuss the importance of optimizing the online presence of e-retailers
to remain competitive. They highlight technological advancements, particularly in mobile
networks and AR apps, which allow retailers to sell their products anytime and anywhere.
The studies tried to identify the factors contributing to people’s use and adoption of AR
-based apps [3].

2.1. Key Concepts
2.1.1. Virtual Try-On

The return of a product causes five times more CO2 than the acquisition itself [15].
Thus, optimizing e-shopping buying processes is a profound challenge for businesses,
the environment, and health [15]. A virtual try-on is the capacity to superimpose objects
(e.g., apparel) onto someone realistically. Due to its significance to the multi-billion-dollar
e-commerce industry, the issue has attracted considerable attention recently [16]. Stakehold-
ers have been testing using digital humans in fashion using the evolutions in AI, VR, and
AR. The studies found that consumers are likely to interact with digital humans, especially
those that possess human-like traits and can engage with users as brand ambassadors
or personal stylists. Human-like digital humans, offering informative and entertaining
interactions, are vital to virtual try-on being socially acceptable, creating customer value in
brick-and-mortar clothing retail stores [17]. Traditional retailers face unique challenges as
e-commerce and digital businesses introduce new possibilities. Most existing studies have
focused on online service experiences, leaving a gap in understanding how technology
can improve in-store service quality. Innovative technologies, specifically Smart Mirror
Fashion Technology (SMFT), can enhance the service quality of clothing retail stores [18–20].
AR-based try-on provides a better and more realistic garment visualization than VR-based
try-on [21].

Most research papers’ authors have studied virtual try-on experiences with regards
to fashion, furniture, and makeup. Other studied categories are shoes [22], watches [8],
glasses [23], toys [24], and even tourism [25].

2.1.2. Augmented Reality

Previous research built various empirical studies on AR shopping applications and
their positive effects. Existing research explores AR applications and products using on-
line experiments, lab experiments, and surveys [13]. The underlying processes examined
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include self-viewing, environmental embedding, spatial presence, perceived augmentation,
interactivity, flow, and more. As outcome measure variables, we can mention purchase
intention, app and brand attitude, recommendation and reuse intention, user satisfaction,
and more. Overall, the studies demonstrate the positive effects of AR on various outcome
variables. For example, AR positively affects purchase intention, app attitude, user satisfac-
tion, and user experience—the spatial presence induced by AR enhances brand attitude and
product likeability [13,26]. The perceived informativeness, enjoyment, interactivity, and
inspiration mediate positive effects. However, some studies show mixed results regarding
the effects of AR on brand attitude [13].

AR is mainly used to visualize products better rather than enhance the brand, and a
single-time app use may be unlikely to change positions towards well-established brands.
The positive effect on brand reactions varies depending on the type of AR. Personalization
leads to positive brand responses for a self-augmentation app (makeup). In contrast, spatial
presence is conducive to positive brand reactions for a surrounding augmentation app
(furniture [13]).

The personal and familiar atmosphere of users’ homes allows them to engage with
a brand in a manner that encourages self-expression and experimentation. Through AR
apps, brands integrate with consumers’ physical traits, resulting in a fusion where the
consumer’s interests take precedence while the brand takes a supportive role [27,28].

AR could enhance these experiences. While online shopping is an individual activity,
interaction, standards, help, and communication significantly influence consumers’ pur-
chase intentions and decision making. Customers often interact with shopping assistants
for aid and share information through recommendations and word of mouth, driven by
inherent needs for socialization and relatedness. AR offers unexplored opportunities for
synchronous and asynchronous interactions between users and virtual content. Buyers can
communicate viewpoints, messages, comments, and advice and collaborate on modifying
virtual products. These capabilities could improve social knowledge during e-commerce,
leading to critical outcomes that may increase technology adoption [29].

Despite the significant investment required to adopt AR in e-commerce, retailers
can benefit from using AR to increase consumer interest in their products. They need to
understand the potential of AR technologies and collaborate with technology developers
to enhance shopper experiences [30].

The interactive experience of mobile AR applications has great potential for use in
many fields, including education, art, entertainment, medical treatment, and tourism [31].

2.1.3. Virtual Reality

E-commerce platforms are integrating VR apps for virtual try-ons. Although our re-
search, influenced by past studies and our focus on makeup, indicates a stronger inclination
towards AR apps in e-commerce, recent research suggests that VR apps are more used in
e-commerce [32].

VR commerce aims to revitalize physical stores and offer unique online experiences.
However, despite over a decade of interest, it has not influenced consumer habits due to
uncertainty about optimizing consumer experiences in VR commerce. VR commerce could
be relegated to a mere trend without clarity on consumer preferences in virtual settings.
To succeed, fashion designers need guidance on building sales-driven VR environments,
prompting retailers to adapt swiftly to consumers’ growing expectations for efficiency and
innovation [33].

“While AR is mainly available through smartphone apps, MR/VR requires a headset or
an equivalent wearable device. In addition, some authors point out that AR fundamentally
differs from VR” [10,34]. “Perhaps surprisingly, we do in fact agree that AR and VR are
related and that it is quite valid to consider the two concepts together” [10,34].
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2.1.4. Consumer

“Customer experience refers to a consumer’s subjective, dynamic, multidimensional
reaction, comprised of cognitive, emotional, behavioral, sensorial, and social responses to
interactions with a firm’s offerings and marketing actions across the phases of the customer
journey. In the marketing literature, there is consensus that customer experience contains
five key dimensions, behavioral, affective, sensory, intellectual, and social. Consumer prod-
ucts, brand, shopping and consumption experiences elicit these key dimension responses
to different degrees” [35].

2.1.5. The Use of Apps by Firms

Using the technology–organization–environment (TOE) theoretical framework and
Diffusion of Innovations (DOI) theory, ref. [11] suggested different elements that impact
the adoption intention of AR from a managerial perspective. Consumer readiness had
a significant relationship with AR adoption, highlighting, thus, the importance of end-
user reception.

2.1.6. Digital Marketing

Digital information and communication technologies (ICT) have considerably im-
proved the marketing research domain, advancing the notion of digital marketing [36].
Digital marketing is the marketing practices carried out using digital channels [36]. Dig-
ital marketing comprises websites, apps, social media, blogs, online communities and
communication, search ads, display ads, and e-mail [36].

Smartphones have changed human habits in the marketing sector, which shows
business opportunities in mobile marketing [36,37].

A company’s digital marketing methods must integrate international mobile market-
ing. Mobile marketing is conquering new marketing strategies because expert systems,
as a subsection of AI, can transmit personalized messages to thousands of clients while
accounting for their differences in a very short time period [36,38–41].

An important application of digital marketing is e-commerce, which concerns selling
products and services online. There is a high correlation between mobile marketing and
online buying habits [36,42–44].

Extended realities (XRs) such as VR, AR, and mixed reality (MR) shape the future of
consumer habits, offering new opportunities for digital marketing [44–47].

2.2. Research Model and Hypothesis Development

The SOR framework is a psychological model that presents consumer behavior by
suggesting that an environmental stimulus (S) can influence a consumer’s internal process-
ing (O), leading to a specific comportment response (R). This framework has been used
in retail analyses to examine the results of environmental signals on people’s cognition
and sentiments, which in turn influence their comportments, such as purchasing. The SOR
model helps investigate the impact of new retail elements, such as AR or VR, on buyer
behavior [12].

In a study of consumer behaviors, the SOR paradigm explains how external stimuli
prompt cognitive and affective reactions in consumer behaviors, which subsequently
influence their approach or avoidance behaviors [1,3,7,12].

Three central factors of media elements—informative, personalization, and interactiv-
ity features—are essential stimuli impacting buyer reactions to experiential AR apps [3,27].
Technology attributes (like AR’s ability to superimpose virtual objects onto the real world)
serve as stimuli, affecting consumers’ cognitive and emotional states (as in consumers’
utilitarian, hedonistic, or immersion states) and thereby influence their subsequent behavior
(e.g., technology adoption or intent to purchase) [3,12].

There is an ongoing debate on measuring users’ AR experiences, with most studies
focusing on induced experiences like presence, immersion, and interactivity [8]. Perceived
augmentation is considered a critical stimulus that elicits consumers’ behavioral intentions.
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The sense of immersion, product existence, and realism are intermediate cognitive factors
within the organism. The response focuses on consumers’ attitudes towards and choices
to reuse AR-based apps [1]. Hedonically inspired buyers are more receptive to virtual
apps than utilitarian buyers and consider interactivity, personalization, and socialization
essential to a cost-efficient shopping adventure [33,48,49].

While a large body of academic research has recently started to explore the benefits of
AR shopping apps, other studies have investigated both positive and negative consequences
and tested the underlying conflict processes to provide AR apps for retailers and marketers
that are able to generate positive consumer experiences and minimize potential incidents.
Such perceived intrusiveness is related to the real-time view provided by AR and its
potential negative impact [13].

Previous research on the technology acceptance model (TAM), information system
success (ISS), service quality (SQLTY), and AI-context-specific variables led to the findings
that the use of AR and AI increased in South Korea and China, and they were determined
to provide more interactive and customized makeup shopping experiences [26,50].

2.2.1. Continued Usage Intention

The SOR model has helped investigate the impact of new retail elements, such as
AR or VR, on consumer behavior. Researchers have suggested that AR can contribute to
consumers’ utilitarian and hedonistic experiences, affecting their purchasing attitudes and
intent [12].

2.2.2. Social Value

Social value is the degree to which someone believes that they make a good impres-
sion on others (peers, family, friends). Studies have shown that the opinions of peers,
family members, and friends significantly impact users’ behavior in ICT acceptance. The
encouragement to use technology received by individuals from close contacts can signifi-
cantly influence their positive attitude towards accepting it. Consequently, higher social
support for adopting a technology results in individuals’ intention to utilize ICT being
greater [51,52]. Therefore, social value refers to the perceived usefulness of a digital item
in enhancing a person’s social well-being, including its potential symbolic meanings and
indications of affiliation to a social group. The use of AR technology may rely on how
customers consider themselves or desire to be regarded by others. Using information tech-
nology (IT) can enrich one’s self-image and reveal group membership, with social values
in technology use encompassing symbolic meanings, social relationships, and consumer
identity. AR apps, which often allow users to share their experiences on social media, can
also create a sense of personal fulfilment and help maintain social relationships [4].

Social values play a vital role in determining customer behavior. Social value is the ad-
vantage of a product or service to fulfil one’s wish to acquire honor or social satisfaction [53].
Some studies showed that social value affects customer satisfaction [54–58].

During exploratory shopping, consumer inspiration significantly predicted adoption
intention. The ability to mix and match outfits, unique to VTO apps, led to positive
responses. The study also emphasized significant potential in utilizing social elements, like
sharing avatars and collaborative customization, to enhance VTO experiences [5]. Social
value is a dimension related to the disposition of an individual to buy (or not buy) at both
the product and brand levels [52].

Extending the UTAUT, ref. [9] proposed a model in which social influence and innova-
tiveness indirectly affect behavioral intention.

2.2.3. Immersion

“Immersion originates from the area of moving pictures/film. The word immersion
refers to the act of completely immersing oneself in or diving into another (artificial) world”.
“In augmented reality, immersion is when the user loses awareness that they are actually in
an artificial world. He or she experiences the virtual world with all of their senses. He or
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she can, in contrast to cinematic immersion, interact with the virtual environment” [59].
Immersion is associated with high product presence sensations [1,8]. VTO is a tool for
transactions and the playful exploration of looks [5]. In e-shopping, the psychological
effects of decorating the self-body immerse the buyers in the process [8].

2.2.4. Fit Confidence

Based on two theories—Sirgy’s theory of the self and Sundar’s theory of interactive
media effects (TIME)—the authors in [4] built a framework in which fit confidence affects
positive adoption intention. Fit confidence is one sub-dimension of perceived benefits that
can better explain the intention to adopt VTOs [5,60,61]. Consumers’ fit confidence directly
influences hedonistic and utilitarian values [61].

Previous research on AR shopping apps is summarized, highlighting the focus on
hedonistic and utilitarian processes. Studies found positive effects on app responses, while
the results for brand responses have been mixed [13]. An AR app that fulfils buyers’ utili-
tarian motivations and requirements stimulates them to continue using it. Both utilitarian
and hedonistic aspects are essential when shopping online [53,62,63].

2.2.5. Perceived Utilitarian Value

The perceived utilitarian value (PUV) of a product or service refers to a consumer’s
general evaluation of its practical utility, considering its advantages and disadvantages. A
positive correlation exists between utilitarian value and a favorable attitude towards online
shopping [62].

If an AR app offers features or functions that provide fun and amusement, positive
emotions and feelings can contribute to the continued usage of AR apps.

2.2.6. Perceived Hedonistic Value

Hedonistic value arises from involvement, perceived autonomy, enjoyable experiences,
emotional excitement, and the illusion generated by the buying process. These elements
attract customer attention and foster a positive attitude towards the brand or the product.
Previous research has determined a positive relationship between PHV, customer attitudes,
and impulsive shopping behavior [62]. Consumers often engage in online shopping driven
by hedonistic motivations, meaning they pay attention to entertainment, pleasure, and
sensory stimulation. Research showed a positive correlation between hedonistic shopping
motivation and online purchase intention [7].

2.2.7. Innovativeness

Additional areas proposed for future research include the impact of a user’s techno-
logical savviness and openness to innovation on AR adoption, and how interactions with
AR change as users become accustomed to the technology [64,65].

Users’ innovativeness is vital to adopting ICT. Innovativeness means an individual’s
willingness to try out new IT. In technology acceptance studies, innovativeness implies
experimenting with new products or concepts. Several e-commerce models incorporate the
construct of “innovativeness”. Here are a few examples:

While TAM initially focused on perceived usefulness and ease of use, later adaptations
of the model, such as TAM2 and TAM3, have included elements related to the individual’s
perception of the system’s innovativeness. The UTAUT includes individual traits like
innovativeness [9].

Based on the concepts and references presented in this section, we propose the follow-
ing hypotheses:

Hypothesis 1a (H1a). Social value has a positive influence on continued usage intention.

Hypothesis 1b (H1b). Immersion has a positive influence on continued usage intention.
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Hypothesis 1c (H1c). Fit confidence has a positive influence on continued usage intention.

Hypothesis 1d (H1d). Perceived utilitarian value has a positive influence on continued usage
intention.

Hypothesis 2 (H2). Immersion has a positive influence on social value.

Hypothesis 3a (H3a). Fit confidence has a positive influence on immersion.

Hypothesis 3b (H3b). Perceived hedonistic value has a positive influence on immersion.

Hypothesis 4a (H4a). Immersion has a positive influence on perceived utilitarian value.

Hypothesis 4b (H4b). Fit confidence has a positive influence on perceived utilitarian value.

Hypothesis 4c (H4c). Perceived hedonistic value has a positive influence on perceived utilitarian
value.

Hypothesis 4d (H4d). Innovativeness has a positive influence on perceived utilitarian value.

Hypothesis 5a (H5a). Fit confidence has a positive influence on perceived hedonistic value.

Hypothesis 5b (H5b). Innovativeness has a positive influence on perceived hedonistic value.

Hypothesis 6 (H6). Innovativeness has a positive influence on fit confidence.

In Figure 1, we present the proposed conceptual framework.
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3. Methodology and Data Collection

The SOR framework, often used in retail studies, examines how environmental cues
influence people’s thoughts and feelings, leading to certain behaviors like purchasing. This
has been observed in diverse shopping settings, from physical stores to online platforms.
With the shift towards experiential retail, researchers are applying the SOR model to
understand how such retail elements affect consumer behavior. Notably, the SOR model is
particularly effective in understanding consumer behavior in AR and VR environments.
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While the early literature mostly discussed AR’s potential for enhancing user experiences,
the current emphasis is on understanding the impact of environmental factors in AR on
those experiences. The SOR framework is endorsed as an apt tool for explaining the initial
adoption behaviors of emerging technologies like AR and VR [12].

We used an online survey with constructs used in the SOR framework (continued
usage intention, perceived hedonistic value, perceived utility value, immersion) and fit
confidence (from [5]), social value (from [4]), and innovativeness (from [9]). For CUI,
we used seven items: three from [3], two from [12], and one each from [5,7] concerning
continued use of the AR app and the purchase of products. For SV, we used five items: three
from [4] and two from [13] concerning improving personal social image (using makeup
products selected with AR apps) and sharing obtained image content (obtained with the
AR app) on social media. For FIT, we used five items from [5] concerning makeup fit, both
real (after shopping) and virtual (during shopping), after usage of the AR app. For PUV,
we used five items: two from [12], two from [66], and one from [3] concerning if AR app
usage for makeup shopping is practical. For IMM, we used six items: three from [8] and
one each from [1,7,67] concerning the immersion effects of AR apps on customers. For INT,
we used three items from [9] concerning the client’s familiarization with new technologies.

The analysis in [14] of the respondent profiles in the published articles revealed that
studies have primarily examined the AR usage behavior of young populations aged 16
to 35. A few studies represented only female users in their samples as they tested AR for
categories related to makeup and women’s clothing [14].

Regarding data collection, throughout February 2023 we promoted the use of AR apps
among our students from the Faculty of Economics and Business Administration, West
University of Timis, oara, but also to our friends, and we asked them to encourage their
friends to use such applications as follows:

- We gave an introductory presentation on virtual try-on tools (website or mobile apps)
for makeup, glasses, clothing, and furniture.

- We presented the pictures obtained from [68] (we uploaded a photo from [68] and
used lipsticks, eye shadows, and hair colors).

- We invited our students and friends to use (with a live camera or photo) an AR app
for a period of time [68], or other AR apps for makeup and hair coloring.

At the end of May 2023, we returned with an online questionnaire and asked them
(students and our friends) to complete it only if they used AR apps. The questionnaire from
this study included items from previous research (see Appendix A) using 5-point Likert
scales. This study obtained 394 valid responses from 427 Romanian women aged between
18 and 53 (see Table 1).

Table 1. Respondents’ data.

Characteristics Category Frequency %

Gender Female 394 100%
Age 18–25 283 72%

26–34 78 20%
35–53 33 8%

Study level Student 218 55%
Bachelor graduate 176 45%

Country Romania 394 100%

According to [2], the countries where consumers are the most familiar with smart mir-
rors are China, South Kora, the United States, the United Kingdom, France, and Germany,
with percentages between 24% and 52% of the female residential online population. Previ-
ous research papers [1,13] and statistical studies report results from the makeup market
for an exclusively female population. In [3], the sample is 20% male and 80% female. With
a confidence interval of 95%, considering a population proportion of 24% (for the case of
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Romania being less than 24%) and a precision level of 5%, we obtained that 280 was the
minimum value for a representative sample.

In the AR in e-retailing literature, the most widely used technique is structural equation
modelling (SEM) (n = 26), comprising the partial least squares method (PLS) (n = 17) and
the covariance-based approach (CB) (n = 9) [14].

Composite-based models provide excellent outcomes in PLS-SEM, better, for example,
than Covariance-Based Structural Equation Modeling (CB-SEM) [69]. We used the PLS-
SEM method in Smart PLS 4 software for the model analysis. The measurement properties
analysis assessed the reliability and validity of the measurement model.

4. Results

In PLS-SEM, outer loadings refer to the relationships between items and their factor.
Cross loadings refer to the relationships between observed items and factors other than
the ones they measure. In Figure 2 and Table 2, we can see the values for outer loadings
(INT4 is 0.685, all the other values are between 0.714 and 0.909—the items’ reliability), and
in Table 2 the values for cross loading.

Figure 2. PLS-SEM results.

Table 2. Results of the model and cross loadings.

FIT CUI PHV IMM INT PUV SV Cronbach’s Alpha rho_a CR AVE

FIT 0.894 0.894 0.922 0.703
FIT1 0.874 0.637 0.605 0.642 0.515 0.555 0.518
FIT2 0.806 0.645 0.650 0.569 0.634 0.674 0.395
FIT3 0.824 0.589 0.576 0.602 0.514 0.643 0.506
FIT4 0.862 0.681 0.541 0.629 0.501 0.600 0.562
FIT5 0.824 0.612 0.632 0.524 0.497 0.667 0.483

CUI 0.916 0.917 0.933 0.665
CUI1 0.679 0.857 0.617 0.658 0.459 0.657 0.622
CUI2 0.572 0.832 0.541 0.635 0.294 0.549 0.534
CUI3 0.621 0.813 0.492 0.652 0.318 0.523 0.548
CUI4 0.632 0.846 0.566 0.614 0.375 0.546 0.666
CUI5 0.647 0.747 0.594 0.559 0.469 0.638 0.543
CUI6 0.577 0.809 0.515 0.668 0.351 0.557 0.640
CUI7 0.577 0.799 0.574 0.627 0.432 0.625 0.603

PHV 0.860 0.863 0.915 0.782
PHV1 0.721 0.664 0.900 0.707 0.590 0.661 0.536
PHV2 0.621 0.584 0.909 0.607 0.589 0.704 0.409
PHV3 0.555 0.564 0.842 0.666 0.510 0.645 0.487
IMM1 0.524 0.570 0.655 0.849 0.416 0.539 0.622 IMM 0.890 0.892 0.917 0.650
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Table 2. Cont.

FIT CUI PHV IMM INT PUV SV Cronbach’s Alpha rho_a CR AVE

FIT 0.894 0.894 0.922 0.703
FIT1 0.874 0.637 0.605 0.642 0.515 0.555 0.518
FIT2 0.806 0.645 0.650 0.569 0.634 0.674 0.395
FIT3 0.824 0.589 0.576 0.602 0.514 0.643 0.506
FIT4 0.862 0.681 0.541 0.629 0.501 0.600 0.562
FIT5 0.824 0.612 0.632 0.524 0.497 0.667 0.483

CUI 0.916 0.917 0.933 0.665
CUI1 0.679 0.857 0.617 0.658 0.459 0.657 0.622
CUI2 0.572 0.832 0.541 0.635 0.294 0.549 0.534
CUI3 0.621 0.813 0.492 0.652 0.318 0.523 0.548
CUI4 0.632 0.846 0.566 0.614 0.375 0.546 0.666
CUI5 0.647 0.747 0.594 0.559 0.469 0.638 0.543
CUI6 0.577 0.809 0.515 0.668 0.351 0.557 0.640
CUI7 0.577 0.799 0.574 0.627 0.432 0.625 0.603

PHV 0.860 0.863 0.915 0.782
PHV1 0.721 0.664 0.900 0.707 0.590 0.661 0.536
PHV2 0.621 0.584 0.909 0.607 0.589 0.704 0.409
PHV3 0.555 0.564 0.842 0.666 0.510 0.645 0.487
IMM1 0.524 0.570 0.655 0.849 0.416 0.539 0.622 IMM 0.890 0.892 0.917 0.650

We examined the reliability with Cronbach’s alpha and composite reliability, and all
constructs showed high internal consistency with values between 0.844 and 0.933. The
average variance extracted (AVE) was used to assess convergent validity, and all constructs
exceeded the minimum threshold of 0.5, indicating good convergent validity (Table 2).

We conducted a discriminant validity assessment by comparing the AVE values to the
squared correlations (Table 3).

Table 3. Fornell–Larcker standard study for investigating discriminant validity.

FIT CUI PHV IMM INT PUV SV

FIT 0.839
CUI 0.756 0.815
PHV 0.718 0.685 0.884
IMM 0.708 0.774 0.747 0.806
INT 0.637 0.475 0.638 0.497 0.801
PUV 0.750 0.719 0.757 0.679 0.692 0.785
SV 0.586 0.730 0.541 0.766 0.332 0.495 0.833

In Table 4, the heterotrait–monotrait ratio (HTMT) matrix values are less than 0.850,
confirming the discriminant validity [70].

Table 4. Discriminant validity—HTMT matrix.

CUI FIT PHV IMM INT PUV

FIT 0.834
PHV 0.769 0.814
IMM 0.837 0.796 0.839
INT 0.536 0.720 0.741 0.575
PUV 0.816 0.842 0.846 0.786 0.808
SV 0.805 0.655 0.613 0.835 0.379 0.566

Usual assessment measures include R2, the determination coefficient; the variance
inflation factor (VIF); the statistical significance and relevance of path coefficients; and the
predictive relevance (Q2).

The VIFs are between 1.522 and 4.808—obtained through multicollinearity examina-
tion. The R2 value is 0.743 for the CUI; it is 0.702 for PUV; it is 0.619 for IMM; it is 0.587 for
SV; it is 0.570 for PHV; and it is 0.406 for FIT (Figure 2).



Appl. Sci. 2023, 13, 9596 12 of 22

SV has the most considerable direct influence on CUI (0.320), followed by FIT (0.256),
PUV (0.247), and IMM (0.180). FIT has the most considerable total (direct and indirect)
influence on CUI (0.643), followed by INT (0.565), IMM (0.458), SV (0.320), PHV (0.297),
and PUV (0.247). IMM has the most considerable influence on SV (0.766), followed by FIT
(0.469), INT (0.414), and PHV (0.378). FIT has the most considerable influence on IMM
(0.612), followed by INT (0.540) and PHV (0.493). INT has the most considerable influence
on PUV (0.698), followed by FIT (0.514), PHV (0.353), and IMM (0.135). INT has a positive
influence on FIT (0.637). INT has the most considerable influence on PHV (0.638), followed
by FIT (0.525) (see Table 5).

Table 5. Path coefficient effects. (D—direct, I—indirect, T—total.)

D I T D I T D I T D I T D D I T

CUI CUI CUI SV SV SV IMM IMM IMM PUV PUV PUV FIT PHV PHV PHV

FIT 0.256 0.387 0.643 0.469 0.469 0.354 0.259 0.612 0.281 0.233 0.514 0.525 0.525
CUI
PHV 0.297 0.297 0.378 0.378 0.493 0.493 0.287 0.066 0.353
IMM 0.180 0.278 0.458 0.766 0.766 0.135 0.135
INT 0.565 0.565 0.414 0.414 0.540 0.540 0.263 0.435 0.698 0.637 0.304 0.334 0.638
PUV 0.247 0.247
SV 0.320 0.320

With 5000 iterations, we performed in SmartPLS a bootstrapping technique to explore
the R2 statistical implication. All hypotheses are supported—the values in Table 6 are
statistically significant. In Table 6, we present the path coefficients (all are greater than
0.100, which means that they are significant), t statistics (all values are greater than 1.96),
p values (all values are less than 0.05), and the remarks on each hypothesis.

Table 6. Path coefficients. Direct effects.

Path Coeff. T Statistics p Values Remark

SV→UI 0.320 5.914 0.000 H1a is supported
IMM→CUI 0.180 2.946 0.003 H1b is supported
FIT→CUI 0.256 4.378 0.000 H1c is supported

PUV→CUI 0.247 5.573 0.000 H1d is supported
IMM→SV 0.766 35.807 0.000 H2 is supported
FIT→IMM 0.354 6.341 0.000 H3a is supported

PHV→IMM 0.493 9.117 0.000 H3b is supported
IMM→PUV 0.135 2.368 0.018 H4a is supported
FIT→PUV 0.281 4.530 0.000 H4b is supported

PHV→PUV 0.287 4.441 0.000 H4c is supported
INT→PUV 0.263 6.087 0.000 H4d is supported
FIT→PHV 0.525 11.374 0.000 H5a is supported
INT→PHV 0.304 6.372 0.000 H5b is supported
INT→FIT 0.637 19.600 0.000 H6 is supported

In Table 7, we deliver the indirect effects of the factors. In Table 7, we present the path
coefficients (all are greater than 0.100, which means that they are significant), t statistics (all
values are greater than 1.96), and p values (all values are less than 0.05). These values from
Table 7 show that the indirect effects are significant.
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Table 7. Path coefficients. Indirect effects.

Path Coeff. T Statistics p Values

FIT→CUI 0.387 10.423 0.000
FIT→IMM 0.259 6.705 0.000
FIT→PUV 0.233 5.451 0.000
FIT→SV 0.469 13.420 0.000

PHV→CUI 0.297 6.827 0.000
PHV→PUV 0.066 2.427 0.015
PHV→SV 0.378 8.669 0.000

IMM→CUI 0.278 5.960 0.000
INT→CUI 0.565 18.219 0.000
INT→HV 0.334 9.847 0.000

INT→IMM 0.540 16.267 0.000
INT→PUV 0.435 12.148 0.000
INT→SV 0.414 13.619 0.000

In Table 8, we can see the data for the total effects. In Table 8, we present the path
coefficients (all are greater than 0.100, which means that they are significant), t statistics (all
values are greater than 1.96), and p values (all values are less than 0.05). These values from
Table 8 show that total effects are significant.

Table 8. Path coefficients. Total effects.

Path Coeff. T Statistics p Values

FIT→CUI 0.643 16.169 0.000
FIT→PHV 0.525 11.374 0.000
FIT→IMM 0.612 16.342 0.000
FIT→PUV 0.514 11.272 0.000
FIT→SV 0.469 13.420 0.000

PHV→CUI 0.297 6.827 0.000
PHV→IMM 0.493 9.117 0.000
PHV→PUV 0.353 5.895 0.000
PHV→SV 0.378 8.669 0.000

IMM→CUI 0.458 8.302 0.000
IMM→PUV 0.135 2.368 0.018
IMM→SV 0.766 35.807 0.000
INT→FIT 0.637 19.600 0.000
INT→CUI 0.565 18.219 0.000
INT→PHV 0.638 17.662 0.000
INT→IMM 0.540 16.267 0.000
INT→PUV 0.698 23.286 0.000
INT→SV 0.414 13.619 0.000

PUV→CUI 0.247 5.573 0.000
SV→CUI 0.320 5.914 0.000

In Table 9, we present the effect size (f2), which refers to the magnitude or strength of
the relationships between variables (≥0.02 is small; ≥0.15 is medium; ≥0.35 is large) [71].

Table 9. f2 values.

FIT CUI PHV IMM PUV SV

FIT 0.091 0.380 0.159 0.098
CUI
PHV 0.309 0.090
IMM 0.035 0.023 1.420
INT 0.683 0.128 0.121
PUV 0.092
SV 0.161
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SRMR (Standardized Root Mean Square Residual) evaluates the goodness of fit be-
tween the model and the observed data; its value is 0.079. Q2 is high for PUV (0.473),
FIT (0.400), and PHV (0.401); moderate for IMM (0.240) and CUI (0.212); and low for SV
(0.101), showing the high predictive relevance of the model. The goodness of fit (GoF) is
the geometric mean of the average communality and the average R2. With the AVE values
from Table 2, the average communality is 0.685, and the average R2 is 0.605. The GoF is
0.643, which exceeds the cutoff value of 0.36 for a large effect size and can be considered
satisfactory. With the data and observations from this section, we can confirm the utility of
the model in Figure 1. Descriptive statistics of the indicators are in Appendix B.

The current research aimed to understand how consumers experience AR apps and
what factors influence their intention to reuse them in e-shopping. The findings of the
current research indicate the following:

All the examined variables significantly affect (directly or indirectly) the continued
usage intention of AR apps in e-commerce.

The current research found that FIT is the most significant variable positively affecting
the CUI (the path coefficient is 0.643, see Table 4). FIT influences CUI directly and indirectly,
with the indirect impact (0.387) being more substantial than the direct impact (0.256). FIT
(see Table 4 and Figure 2) also influences IMM (0.612), PHV (0.525), PUV (0.469), and SV
(0.469).

Thus, we can conclude that it is essential that the makeup selected by the AR applica-
tion suits the clients well; the AR application helps to choose shades that suit customers; the
customers are satisfied with the photos obtained within the AR application; and customers
are satisfied with the products offered by the vendor, which they can try virtually in the
AR application.

The results show that it takes more than just the fact that the AR app helps users find
the right products. Among AR app users, those who feel immersed and delighted when
using AR apps, those who find usefulness in using makeup, as well as those who have
positive feedback from acquaintances, friends, or family (by using makeup products) will
be more tempted to continue using the application and buy makeup products.

The result obtained regarding FIT also suggests that if a customer does not find what
seems fit, she will not be interested in continuing to use the app or buy products, even if
the AR app is technologically excellent. For example, let us say that a customer wants to
buy lipstick, and only light shades are suitable for this customer, and the online store sells
only lipsticks in dark shades. In this case, the customer is not motivated to return to the
website or try the AR app because she will never buy lipstick in dark shades.

INT is the next factor influencing CUI (the path coefficient is 0.565, see Table 4). It
only indirectly influences the CUI. INT influences all variables: PUV (0.698), FIT (0.637),
PHV (0.638), CUI (0.565), IMM (0.54), and SV (0.414). Even if it is about e-commerce, the
AR app is central to our study. This result shows us that it is essential for customers to be
passionate about IT technologies and to be up to date with the latest developments in the
field. Some women may want to wear makeup and buy makeup online. However, the fact
that they feel far from the technology or using the AR app will keep them away from using
it and maybe even the online store more generally.

INT does not directly influence CUI. If someone is passionate about IT and the latest
developments in the field, they may still want to avoid wearing or buying makeup. The
results from Figure 2 and Table 4 tell us (about the women that are the potential customers
who will continue to use AR apps and will buy makeup products) that they are passionate
about using AR apps, found suitable products, feel immersed and excited, find usefulness
in using makeup, and receive positive feedback from people around them.

IMM influences CUI (0.458 in Table 4) directly and indirectly. IMM strongly directly
influences SV (0.766 in Table 4). The indirect effect of IMM is greater than the direct effect
on CUI. Some people may feel immersed using AR apps. Our results show that they will
become buyers and use the AR app again, especially if they receive positive feedback from
those around them. Some people may be impressed by the AR app; however, in the absence
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of social feedback, these people may eventually become disinterested in both makeup and
using the AR app.

The next factor influencing CUI is SV (0.3.20 in Table 4). SV is the factor with the more
substantial direct influence on CUI. The people who share the images obtained from the AR
app and share their experiences with those around them are among the people interested
in using the AR app in the context of e-shopping. According to the Unified Theory of
Acceptance and Use of Technology (UTAUT), social influence directly affects behavioral
intention, shaping potential users’ attitudes towards technology [8].

PHV indirectly influences CUI (0.297 in Table 4). Even if using the AR app delights
some people and makes them feel excited or enjoy themselves, the AR app user becomes
a makeup product buyer only if they feel immersed in the application and perceive the
utilitarian value. Also, PHV indirectly influences SV (0.378 in Table 4).

PUV indirectly influences CUI (0.247 in Table 4). This result tells us that people who
can combine various products and easily choose what suits them better, who feel that the
AR app is necessary or practical and makes shopping effective, will become buyers of
makeup products.

5. Discussions

As we saw in the literature review, the SOR paradigm is widespread in research papers
on adopting AR apps.

In addition to the constructs already established in SOR (CUI, IMM, PUV, PHV), using
other research works in the field, we added three other constructs, SV, FIT, and INT, out of
the desire to understand, in the makeup buying process on online,

- Customers want to adopt AR technologies;
- How this technology determines the purchase of products (or improves the purchase

process).

From the presented results, we noticed that if with the AR app customers find the right
products more efficiently and feel that using them improves their social image, they are
more tempted to adopt AR technology and be buyers. This is the part that best reflects the
contributions of our study. This model can provide comparable results depending on the
type of commerce (for example, fashion, watches, or jewellery). However, we expect that
other e-commerce domains are replacing SV or FIT. For example, if we are buying furniture,
SV may not necessarily be an influencing factor. Other constructions aimed at that type of
trade may be more suitable. For example, comfort might be better than SV when discussing
furniture. Even so, our model suggests that adding constructs from established trade
models will improve models of technology adaptation by providing answers to purchasing
problems—which is the primary objective of trade activity.

The results of INT show us that ignorance and misunderstanding of technological
functionalities could keep people who are interested in buying products (in the case of
our study, makeup products) away from e-commerce. In other words, many women may
want to buy makeup, but they do not access such applications due to unfamiliarity with
technology or AR technology.

Based on the SOR paradigm, ref. [3] studies how experiential AR apps affect buyers’
experiential value while improving CUI. The results indicate that the characteristics of
an experiential AR app have a more significant positive effect on hedonistic value than
utilitarian value; in turn, only hedonistic value positively impacts continued usage intention.
Perceived customer support positively moderates the effect of hedonistic value on CUI.
The model in Figure 1 uses some items of the constructs presented in [3]: PUV, PHV, and
CUI. The differences between our results and those of [3] are as follows:

We found that PUV influences CUI. In [3], all the responders were buyers of makeup
products who used the AR app. For our respondents, such an application proves useful for
some (who want to buy makeup), but only for some. So, on a more diversified framework
of respondents, we can conclude that PUV influences CUI.
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Ref. [3] used experiential AR app features to see how they influence CUI. We replaced
these factors with FIT to see the intention to continue using the application to buy products.
Ref. [3] was focused on usage of the AR app by people already buying products. We
moved the study towards shopping, and from here we conclude that an AR application
can be excellent from a technological point of view; however, if people do not find the
right products, they will not make purchases. In [11], both PHV and PUV positively
influence CUI.

Refs. [1,8] use IMM and find that this construct has a positive influence on AR
app adoption. Ref. [48] find that it influences enjoyment but does not affect AR app
reuse intention.

Built on human value orientation theory [72] and consumption value theory [53], the
conclusions of the analysis in [4] indicate that usability value, playful value, and visual
magnet value positively impact client fulfilment and that social value does not influence
customer satisfaction. Even though they did not obtain a positive result regarding social
value, the authors in [4] recommended it for future studies, and they were right. Our study
shows that not only does SV influence CUI, but among the factors that influence it directly,
it is the one with the most significant impact. The different results between our study and
those of [4] could be due to several reasons. We studied makeup. In [4], the study covered
different types of products. SV is essential when discussing makeup; it may not influence
CUI when discussing other types of products. Cultural differences could be another reason.
Future studies will be able to analyze these aspects.

Inspired by [5] (for fashion), we introduced FIT (for makeup). Like [5], our results
show that FIT is a construct to consider in studies of AR apps in e-commerce.

From the beginning of the paper, we flagged [14] as an exceptional study in the field.
However, neither this paper nor the many he referred to considered FIT or a comparable
construct. Thus, the work in [5] shows us that the specialized literature is still richer than it
seems at first glance and may contain other excellent results, but which may not have come
to light for various reasons.

Once again, the message of our work is that the studies in this field focus much more
on trade, not only on technology, and we also recommend the inclusion of constructs that
have been successful in traditional trade models.

Ref. [9] used INT and found that INT does not affect behavioral intention (in a study
on adopting AR apps in shopping malls), and only affects enjoyment. Also, in our case,
INT influences PHV but indirectly influences CUI. The difference in results may come from
the fact that in our study, the user, if he buys products, is obliged to use the technology,
which is not mandatory in [9], related to the use of AR apps in shopping malls.

6. Conclusions

AR has become a superior technology for successful e-commerce. This study attempted
to understand the factors influencing the intention of using AR apps in makeup e-shopping
and purchasing products.

It offers some results that can be useful both for practitioners and future research. The
present study, using CUI, IMM, PHV, and PU—constructs used in SOR—demonstrates
that FIT, INT, and SV are vital variables influencing CUI when using AR apps in makeup
e-shopping.

6.1. Theoretical and Managerial Implications

This study identifies a gap in the research of AR apps in e-commerce: topics on
commerce remain unexplored. The study also uses rarely used variables (FIT, SV, and
INT), forming an integrated structure including both popular and other variables. It guides
researchers in choosing pivotal factors for further investigation and using this framework
for hypothesis development and empirical validation.

This research contributes to developing a theoretical framework to examine the impact
factors on the continued usage intention of AR apps in makeup e-shopping. Researchers
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could use the proposed conceptual framework to investigate the topic further and apply it
to other areas using AR apps in e-commerce (for example, in fashion).

From a managerial viewpoint, AR-based apps create new possibilities and permit
organizations to maintain or enhance their trade competitiveness. In e-tailing, AR offers
cost-effective options for classic product trials, like free return approaches.

By allowing consumers to visualize products in a more personal context, AR apps can
increase their confidence in purchasing decisions. Factors like FIT and INT can influence,
engage, and attract customers. Hence, investing in such technologies can offer a more
exciting experience to users. This research holds several implications for retail brands,
emphasizing the importance of understanding the critical determinants of CUI. Retailers
should publicize information on the use of their AR app (on their websites and social
media), help with tips (e.g., video, posts, or chat) for potential customers to find the right
makeup, and arrange themselves so that they are accepted and appreciated by those around
them to improve the way they are perceived and create good impressions to encourage
customers to share the beautiful pictures obtained with AR applications on social networks
with their friends and acquaintances.

6.2. Limitations and Future Research

In this paper, we talked about virtual try-on for makeup and hair coloring. In AR apps
with other types of products, we can expect the results to be significantly different, as our
study group included only women. The respondent groups must include men for other
products (e.g., apparel, sunglasses, and furniture).

The study was conducted on Romanian consumers, limiting the generalizability of the re-
sults due to cultural differences. Future cross-cultural research could offer additional insights.

AR generates more positive experiences (novelty, surprise, inspiration) and fewer neg-
ative consequences (information overload, distraction, privacy risks). Information overload
can generate distractions, decreasing purchase intentions via AR apps [7]. Technology
anxiety can lead to risk-avoidance behavior [12]. A limitation of this paper is that it does
not detect adverse effects and how they affect CUI, e.g., perceived intrusiveness [13,73],
perceived social risk, financial risk, physical risk, performance risk, and psychological
risk [74].

Our study did not include any effects on brand attitude. Interactivity and vividness
affect immersion and brand loyalty [74]. Future research could examine how AR app
try-on experiences affect online customers’ purchasing decisions or willingness to pay for
unknown brands or different product categories.

In a watch e-commerce context, the findings showed that individuals without prior
AR experience were more likely to experience immersion and a subsequent feeling of
ownership, suggesting that familiarity with new stimuli reduces the novelty and, thus, the
motivation to be mentally immersed [8]. For us, the context is makeup e-commerce, and we
have seen that INT has a considerable impact on IMM. Here, we notice some differences in
results that could come from several causes: either there are differences between the types
of commerce (we buy some products much less often than makeup), or, after extended use
of AR apps, they are not so captivating anymore. Future studies could investigate if prior
AR experiences reduce the motivation to be mentally immersed in the case of specific types
of products (e.g., watches in [8]) or if it generalizes.

Despite the limits discussed above, the current study is one more step towards a
better understanding of the factors influencing consumers’ behavior towards AR apps in
e-commerce.
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Appendix A

Table A1. Survey Questions.

Construct Item Scale Scale
Reference

Continued usage
intention (CUI) CUI1 I intend to continue using this AR app in the future. [3]

CUI2 I will always try to use this AR app in my daily life. [3]
CUI3 I will keep using this AR app as regularly as I do now. [3]
CUI4 I expect to purchase products of makeup after using the AR app. [7]
CUI5 If possible, I would use the AR app every time I choose makeup. [5]
CUI6 I intend to use the AR App for makeup shopping in the future. [12]
CUI7 I would like to use the AR App for makeup shopping in the future. [12]

Social value (SV) SV1 I use the AR app to make a good impression on other people. [4]
SV2 The use of the AR app improves the way I am perceived. [4]
SV3 The use of the AR app helps me feel accepted by those around me. [4]
SV4 I would like to share content (e.g., images) from the AR app with friends. [13]
SV5 I would like to share content (e.g., images) from the AR app via social media. [13]

Fit confidence (FIT) FIT1 The makeup I chose using AR app fit well. [5]
FIT2 AR app helped me choose the shades that suit me. [5]
FIT3 I am satisfied with the obtained photos inside the AR app. [5]
FIT4 I like the look achieved with virtual makeup. [5]
FIT5 I am satisfied with the products offered by the AR app. [5]

Perceived utilitarian
value (PUV) PUV1 Using the AR app for makeup shopping would be effective. [12]

PUV2 Using the AR app for makeup shopping would be necessary. [12]

PUV3 Using the AR app, I can very easily combine a varied range of products and choose more
easily what suits me better. [66]

PUV4 Using the AR app, I can very easily combine a varied range of products and change the
way I arrange myself more easily. [66]

PUV5 Using the AR app is practical for me. [3]

Immersion (IMM) IMM1 While using the AR app, I was absorbed in what I was doing. [8]
IMM2 While using the AR app, I was immersed in the task at hand. [8]
IMM3 While using the AR app, I felt completely immersed. [8]
IMM4 The AR app stimulated my thinking. [7]
IMM5 The makeup seemed to exist in real-time. [1]
IMM6 I would like to spend more time with the AR app, trying items. [67]

Innovativeness (INT) INT1 I like to use new technologies. [9]
INT2 I like learning about new technologies. [9]

INT3 When I am informed about a new technological product, I try to find the opportunity to
experiment with it. [9]

INT4 Compared to my friends and family, I am usually among the first to try new technologies. [9]
INT5 I believe that AR technology is very good for e-commerce. [11]

Perceived hedonistic
value (PHV) PHV1 Using the AR app delights me. [3]

PHV2 Using the AR app makes me feel excited. [3]
PHV3 With the AR app, I can find ways to enjoy myself here. [67]
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Appendix B

Table A2. Descriptive Statistics.

Mean Median Min Max Standard Deviation Excess Kurtosis Skewness

CUI1 3.670 4 1 5 1.077 −0.293 −0.598
CUI2 3.185 3 1 5 1.101 −0.446 −0.155
CUI3 3.277 3 1 5 1.114 −0.492 −0.219
CUI4 3.472 4 1 5 1.064 −0.136 −0.536
CUI5 3.688 4 1 5 1.033 0.004 −0.635
CUI6 3.772 4 1 5 1.051 0.916 −1.112
CUI7 3.711 4 1 5 1.021 0.508 −0.917
SV5 3.340 4 1 5 1.160 −0.484 −0.494
SV4 3.462 4 1 5 1.101 −0.033 −0.635
SV3 3.470 4 1 5 1.145 −0.297 −0.542
SV2 3.551 4 1 5 1.139 −0.184 −0.761
SV1 3.365 4 1 5 1.217 −0.583 −0.499
FIT3 3.858 4 1 5 0.849 0.194 −0.548
FIT4 3.744 4 1 5 0.914 0.159 −0.612
FIT1 3.728 4 1 5 0.884 −0.152 −0.436
FIT2 3.850 4 1 5 0.861 0.275 −0.640
FIT5 3.896 4 1 5 0.885 0.694 −0.787

PUV5 3.827 4 1 5 0.948 0.382 −0.725
PUV3 3.952 4 1 5 0.834 0.549 −0.700
PUV4 3.876 4 1 5 0.880 0.805 −0.833
PUV1 3.787 4 1 5 0.956 0.451 −0.787
PUV2 3.802 4 1 5 0.998 0.595 −0.809
IMM4 3.673 4 1 5 1.028 −0.414 −0.491
IMM5 3.797 4 2 5 0.872 −0.399 −0.446
IMM6 3.614 4 1 5 1.082 −0.255 −0.598
IMM1 3.739 4 1 5 1.037 0.353 −0.815
IMM2 3.741 4 1 5 0.961 0.524 −0.807
IMM3 3.589 4 1 5 1.039 0.134 −0.627
INT5 4.201 4 2 5 0.776 0.173 −0.757
INT1 4.094 4 1 5 0.851 2.804 −1.370
INT2 4.178 4 1 5 0.805 2.772 −1.299
INT3 4.056 4 1 5 0.902 2.141 −1.234
INT4 4.013 4 1 5 0.801 1.756 −0.915
PHV1 3.949 4 1 5 0.850 0.009 −0.499
PHV2 3.830 4 1 5 0.958 −0.230 −0.489
PHV3 3.832 4 1 5 0.941 1.060 −0.999
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