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Abstract: The technological development of online product presentation modes (e.g., augmented
reality, virtual reality) will greatly impact the future of e-retailing. The potential benefits of applying
these new technologies for e-retailers need further investigation. Based upon the stimulus-organism-
response (S-O-R) model, this study examines the effect of AR-based presentation modes on consumer
patronage intention, with the mediating role of immersion, enjoyment, perceived product risk and
attractiveness of the online store. Furthermore, it explores the moderating effect of technophilia that
reflects consumers’ positive attitude towards technology. A single factor between-subject experiment
study was conducted with a sample of 420 university students. Results suggest that the serial indirect
effects of AR presentation on patronage intention through immersion/enjoyment/perceived product
risk and attractiveness of online store are conditional upon the level of technophilia. Technophilia
is a critical factor that explains consumers’ psychological and behavioral responses when they are
using new technologies. The study provides new knowledge for e-marketing practitioners, as well
as AR literature by indicating how and when new technology-based presentation works in evoking
consumers’ patronage intention.
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1. Introduction

Product information plays an important role in determining consumers’ purchase
choices [1]. It can be presented in different modes, ranging from text to multimedia to
product trials [2]. Previous research focusing on the offline purchase context indicated
different presentation modes could impact consumers’ attitudes and product evaluations
distinctly [3]. With the popularity of e-commerce worldwide, digital product presentation
is more crucial in the online context [4] as consumers can not physically feel or touch the
real products [5]. Thus, how consumers respond to different digital presentation modes
attracts researchers’ attention.

Text, pictures and videos are the most widely used digital presentation modes and
they are used to convey visual information. Consumers make a judgment of the product
by browsing the presented visual information on e-commerce platforms [2]. However,
visual messages alone are not enough to decrease consumers’ perceived risk or support
their final purchase decisions [6]. Therefore, some consumers are inclined to experience
products and make the final purchase in an offline store [7]. For e-retailers, providing a
more realistic environment is essential to retain consumers throughout the e-shopping
process and increase final transactions. Due to the development of technology, augmented
reality (AR) and virtual reality (VR) create a sense of telepresence and greatly make up for
the defect of merely visual information presented in online stores. In particular, consumers
can use their own smartphones to conveniently experience AR when surfing e-commerce
websites, while experiencing VR still requires additional equipment. Many e-retailers on
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Amazon, Alibaba and Jingdong, have been implementing AR presentation mode that goes
beyond photos and videos, to create outstanding experiences for consumers [8].

Prior studies have demonstrated that AR increases consumers’ satisfaction [9,10],
intention to buy [11,12], intention to visit the store [13–15] and reuse the APP [16,17]. The
influence of AR on consumer response is mediated by affective factors and cognitive factors.
Affective factors include utilitarian experiences [11,15], informativeness [18], hedonic
experience [19], enjoyment [17,20], engagement [10], flow [21], telepresence [22], perceived
product risk [19], interactivity [23], spatial presence, personalization and intrusiveness [24].
Cognitive factors include choice confidence [17], visually appeal [25] and attractiveness of
the online store [19]. The moderating effects of familiarity with AR [19], product type [20],
shopping motivation [26] and body image [16] on the relationship between AR use and
consumer behavioral intention were also examined. However, research focusing on the
sequential influence path of AR use on consumers’ affective and the subsequent cognitive
and behavioral responses is still limited. Particularly the attractiveness of online stores,
which captures the potential effect of AR on online store image, is overlooked by prior
studies. Furthermore, AR is a relatively new but not widely adopted technology [19].
Previous research indicated people had two opposite attitudes towards new technology,
including technophobia (rejection and/or avoidance of technology) and technophilia
(attraction and enthusiastic adoption of technology) [27]. Whether and how consumers’
attitude towards new technology influence the effect of AR presentation needs further
investigation.

Therefore, in order to reduce e-retailers’ concerns (e.g., whether AR brings benefits,
drives traffic, improves online store image and is still effective for consumers insensitive
to new technology) and provide scientific evidence for retail managers before investing
in AR for their online stores, we conducted this research to investigate the mechanism
sequentially connected AR presentation and consumer responses, as well as the boundary
conditions. More specifically, the study aimed to examine the mediating role of immersion,
enjoyment, perceived product risk, attractiveness of online the store, and the moderating
role of technophilia pertaining to the influence of AR on online consumers. The next section
includes the theoretical background and hypotheses. The experimental design, procedure
and results are then presented and explained in Sections 3 and 4. Finally, the last two
sections discuss the implications, as well as the limitations of the study.

2. Theoretical Background and Hypotheses
2.1. S-O-R Model

The Stimulus-Organism-Reaction (SOR) model has been widely used to study con-
sumer behavior in the e-commerce environment [28–30]. It uses three steps to describe
how individuals react to stimuli in the environment. In this model, stimuli (S) in the
environment influence an individual’s internal states (O), and then these internal states
of emotion and cognition cause two contrasting responses (R) in the consumer: approach
or avoidance [28,31,32]. The model was originally designed for general environmental
psychology but has been verified to work effectively in retail settings [33], including
e-commerce [29,30,34,35]. For retailers who want to increase the number of customers’ ap-
proach behaviors, the model can be used to identify how different stimuli affect consumers’
responses. Thus, it is critical to find out what environmental factors generate targeted
consumer pleasure, and finally, induce consumers to spend more time and money. As it
becomes increasingly difficult for online stores to gain advantages from price, convenience,
range and transactional efficiency, presentation modes applying new technology provide
an additional advantage for some stores to trigger consumers’ shopping arousal during the
purchase process. As for AR presentation mode on e-commerce websites, it allows con-
sumers’ physical body parts and virtual products to reside simultaneously in consumers’
mobile screens, and it greatly enriches consumers’ online shopping experiences. AR is
particularly suitable for wearable products (e.g., glasses, shoes, rings, watches, clothes,
earrings, etc.), as it provides consumers with the enjoyment of viewing themselves wearing
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diverse products without physically going to a store [11]. Applying the S-O-R model to the
present study, product presentations in picture and AR forms (S) are posited to stimulate
different affective and cognitive states (O) in consumers, which in turn induce positive or
negative behavioral intentions (R) as responses. In addition, technophilia as a personal
trait is posited to moderate the effect of digital presentation mode on consumer responses.

2.2. The Mediating Effect of Immersion and Enjoyment

Compared to the picture mode, AR allows users to interact with the real product
images in a seamless way [36]. In e-retailing settings, AR embeds a virtual wearable product
(e.g., glasses, a shoe) into consumers’ real body, and improves consumers’ understanding of
the products. This presentation mode induces interactivity and vividness [37] and further
helps to augment online stores’ services [9].

To account for the influence of AR, immersion and enjoyment are often considered to
be important factors that affect consumers’ judgments. In the context of digital product
presentation, immersion measures consumers’ feelings of being temporarily absorbed by
virtual presentations [11], and it plays a mediating role in many virtual experiences [37].
Enjoyment reflects consumers’ affective responses to interactivity, and it measures the
extent to which the AR experience is perceived as enjoyable [11]. Researches have shown
that AR-based service makes consumers perceive a higher level of immersion and enjoy-
ment, and these affective feelings increase consumers’ positive attitudes and behavioral
intentions [11,17,18,38]. Since AR allows consumers to view themselves actually wearing
the product, it can result in higher immersion and enjoyment than the pure picture presen-
tation, it is expected that AR mode can further increase consumers’ patronage intentions as
compared to the pure picture mode. Put shortly, AR has an indirect positive influence on
patronage intention via increased immersion and enjoyment evaluation towards the online
store. Thus, we propose the following hypotheses:

H1a. Immersion mediates the relationship between AR presentation and patronage intention. (AR
→ + immersion→ + patronage intention)

H2a. Enjoyment mediates the relationship between AR presentation and patronage intention. (AR
→ + enjoyment→ + patronage intention)

Technological innovation often induces consumers’ positive attitudes towards
stores [39,40]. AR is a new but not widely adopted technology in society. Thus, some
retailers use it to gain attractiveness among so many stores on e-commerce platforms [41].
The attractiveness is an important store asset and can predict consumers’ shopping be-
havior [40,42]. In the current study, we define the attractiveness of the online store as the
perceived superiority of one store against other competing stores. As most online stores
have not provided AR services, the AR-adopted online stores can easily attract consumers’
attention and show the difference with other online stores that merely provide picture and
text information [19]. Thus, the construct ‘attractiveness’ can appropriately capture the
influence of AR for online stores.

Previous research indicates that the application of new technology can better meet
customers’ experience needs and then affect their perception of the online store [39]. In
this regard, consumers in AR settings could experience increased immersion and enjoy-
ment [17], which consequently enhances their positive perception of the online store and
their purchase intention. AR mode presentation was found to have a positive influence on
hedonic evaluations, which in turn has a positive influence on store perception [43] and
patronage intention [19]. Immersion, enjoyment and hedonic evaluation are all affective
feelings induced by AR experience [17]. Thus, we can reasonably infer from the above liter-
ature that AR also has an indirect positive influence on patronage intention via the serial
mediation of immersion/enjoyment and attractiveness. As such, the following hypotheses
are proposed:
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H1b. The relationship between AR presentation and patronage intention is serially mediated by
immersion and attractiveness of the online store. (AR→ + immersion→ + attractiveness→ +
patronage intention)

H2b. The relationship between AR presentation and patronage intention is serially mediated by
the enjoyment and attractiveness of the online store. (AR→ + enjoyment→ + attractiveness→ +
patronage intention)

2.3. The Mediating Effect of Perceived Product Risk

Perceived risk is defined as a person’s perception of the uncertain and adverse conse-
quences of engaging in an activity [44,45]. In the e-commerce context, consumers want to
purchase a product that best meets their needs with the least potential risk [46]. Generally, e-
commerce consumers are mainly confronted with three categories of risk facing consumers,
including (1) product risk (failure to gain product benefit); (2) information misuse risk (loss
of privacy); (3) functionality inefficiency risk (waste time, money or effort) [46,47]. Among
these dimensions of risk, product risk exerts the most important impact on consumer
behavior [48,49]. Even though there is also product risk in offline purchase settings, the
risk is exacerbated in online settings because consumers cannot touch or feel the product
in a virtual environment [46].

In order to promote transactions, e-retailers need to develop more suitable communi-
cation strategies to reduce the potential buyers’ perceived risk and minimize the likelihood
of a purchase being canceled. A previous study indicates that retailers often use extrinsic
cues (not directly related to website design, service or assortment) and intrinsic cues (part
of the offering) to dimmish perceived risk [50]. However, extrinsic cues cannot function
well in online settings [49]. E-retailers have to choose more intrinsic cues to decrease
consumers’ risk perception. Presentation information is a potential choice that plays a
role as an intrinsic cue. In the traditional text and picture presentation mode, consumers
cannot interact with the product and evaluate product performance immediately. This
induces consumers’ uncertainty and perceived risk in the e-commerce context [50,51].
Particularly for wearable products, consumers always perceive more product risk as the
picture presentation mode does not allow them to see their own image when wearing the
virtual products. With the application of AR technology, consumers can use their own
smartphones to experience product features, reduce risk perception and be more confident
of their online choices [15,29]. Furthermore, many studies confirmed that perceived risk
always brings negative outcomes, including decreasing long-term profits [52], patronage
intention [19,49], purchase attitude [53] and purchase intention [54,55]. Therefore, it is
hypothesized that:

H3a. Perceived purchase risk mediates the relationship between AR presentation and patronage
intention. (AR→− perceived risk→− patronage intention)

Moreover, consumers’ perception of product risk also decreases the attractiveness of
the online store, which increases consumers’ patronage intention in turn [19]. Based on the
above reasoning, the following hypothesis is proposed:

H3b. The relationship between AR presentation and patronage intention is serially mediated by
perceived purchase risk and the attractiveness of online store. (AR → − perceived risk → −
attractiveness→ + patronage intention)

2.4. The Moderating Effect of Technophilia

Technophilia is defined as “a strong attraction and enthusiasm for new technol-
ogy” [56]. The concept reflects an individual’s positive orientation toward new technologies
and measures the pleasure feelings that accompany the adoption of new technologies [57].
People with “technophilia” always view technologies positively, adopt new technology
enthusiastically and consider this as beneficial to improve their life [56]. Many studies
indicate that a higher level of technophilia was positively associated with new technology-
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based product adoption or usage, including photovoltaics [58], electronic cigarettes [59,60],
electric vehicles [61] and new transit information APPs [62]. However, these studies
have not examined how technophilia influences consumers’ perceptions when using new
technologies. Since people with technophilia traits have positive attitudes towards new
technology, we can reasonably infer that people with higher technophilia are not only more
likely to adopt new technologies but also have more positive perceptions while using new
technologies. In the present study, AR is such a relatively new technology for most people
that participants with a higher level of technophilia will show a stronger relationship
between AR and consumers’ responses. Thus, technophilia would play a moderating
role in the indirect effects of AR presentation mode on patronage intentions. In sum, the
following hypotheses are proposed:

H4a. Technophilia positively moderates the indirect effect of AR presentation on patronage intention
through immersion.

H4b. Technophilia positively moderates the indirect effect of AR presentation on patronage intention
through serial mediation of immersion and attractiveness of the online store.

H5a. Technophilia positively moderates the indirect effect of AR presentation on patronage intention
through enjoyment.

H5b. Technophilia positively moderates the indirect effect of AR presentation on patronage intention
through serial mediation of enjoyment and attractiveness of the online store.

H6a. Technophilia positively moderates the indirect effect of AR presentation on patronage intention
through perceived product risk.

H6b. Technophilia positively moderates the indirect effect of AR presentation on patronage intention
through serial mediation of perceived product risk and attractiveness of the online store.

Base on the hypotheses above, the research model explaining how AR/picture pre-
sentation mode applied by online wearable products stores affects consumer responses is
summarized in Figure 1.
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3. Methodology
3.1. Design and Procedure

Following the design of prior studies on the influence of presentation mode on con-
sumer choice [2,19,21,63,64], we adopted a single factor between-subject design, with
presentation mode as the independent variable (picture vs. AR). A one-month web-based
experiment was conducted in China. At the beginning of the experiment, participants
were shown a scenario that they need to purchase a pair of sunglasses for the coming
summer vacation. Then, they were randomly and equally assigned sunglasses presentation
modes on an e-commerce website (Jingdong.com, JD, accessed on 16 July 2020). Finally,
they finished questions about their feelings and patronage intention according to their
experience.
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The two product presentation modes were picture mode and AR mode. In condition 1
(picture mode), participants were shown many sunglasses pictures on an online store. In
condition 2 (AR mode), participants were shown the website of the same product and were
reminded to open the JD application and try the AR function of the product.

We took a web-based survey approach to collect data. University students in Guangzhou
in China were invited to participate in our experiment. Two academic professionals were
asked to evaluate the content validity and improve the questionnaire quality. After gath-
ering feedback, we refined the structure, logic and wordings of the questionnaire items
for better presentation and readability. We then conducted a pre-test with 10 students to
confirm their comprehension. We verified the clarity of the wordings and formatting of
the questionnaire. Except for some minor amendments in wordings, there were no major
problems. Finally, 210 valid participants were recruited for condition 1 and the other 210
participants for condition 2. As for age, participants were rather young and 80% were
between 18 and 25. 47.9% of participants were male and 52.1% female. There was no
difference in gender distribution across conditions (p = 0.626)

3.2. Measurement Development

The measurement items for each construct were adapted from previously validated
items by carefully revising them to fit our research context. Three items (e.g., I felt com-
pletely immersed) measuring immersion were adapted from [11,65,66]. Items (e.g., I found
the product presentation mode interesting) used by [67,68] were adapted to measure enjoy-
ment. Perceived risk was measured using three items (e.g., I have confidence in my choice
if I buy a product at this online store.) adapted from [69,70]. Items (e.g., This online store
is superior to competitor) the measurement of the attractiveness of the online store was
adapted from [19,41]. Patronage intention was measured with three items (e.g., I would
purchase the sunglass at this online store) adapted from [71]. Technophilia was assessed
using three items (e.g., I enjoy using new equipment or technology) adapted from [27].
A seven-Likert scale ranging from “Strongly disagree” to “Strongly agree” was used to
measure all of the items.

3.3. Data Analysis

We used SmartPLS3 and applied PLS-SEM to test our research model for two reasons.
First, PLS-SEM can maximize the variance explained by the latent variables, while CB-
SEM centers on theory testing and confirmation [72]. As our objective was to predict the
factors influencing consumers’ patronage intention, PLS was more suitable. Second, PLS
allows the simultaneous testing of mediation with minimum bias, resulting in a greater
appreciation of complete effects. This method is better than simple linear regression, in
which each mediation pathway is tested individually. Following a two-step analytical
procedure approach, measurement and structural models were assessed. As the PLS
calculation does not generate formal significance test results for each parameter, a bootstrap
technique was adopted to obtain the t-statistics and standard errors [73]. For the present
study, we conducted bootstrapping with 5000 re-samples.

3.4. Common Method Bias

Following recommendations [74], procedural design and post-hoc analysis were used
to mitigate common method bias (CMB) arising from single-source and self-reported data.

For procedural design, we consulted senior academics and conducted a pilot study to
develop the final questionnaire. These steps ensured that the questionnaire was concise and
clear. In addition, a counter-balancing of question order by separating the measurement
questions was implemented [74].

The post-hoc analysis employed two statistical techniques to alleviate CMB [75]. First,
we used the Harman single-factor test to investigate whether a single factor emerging
from the factor analysis accounted for the majority of covariance among all constructs. Six
constructs with eigenvalues greater than 1.0 emerged from the unrotated factor analysis,
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accounting for 68.87% of the total variance. The first factor explained 32.85% of the variance,
less than the 40% threshold. Second, we performed a full collinearity test to determine
whether any constructs contained the VIF values equal to or greater than 3.3 [76]. Results
showed that pathological VIFs for all constructs ranged from 1.625 to 2.477, confirming
that CMB is not a threat in our study.

4. Results
4.1. Measurement Model Assessment

We used internal consistency reliability, convergent validity and discriminant validity
to examine reflective measures. As Table 1 shows, composite reliability (CR) values are
all above the lower limit of 0.70 [77], indicating internal consistency reliability. As the
standardized factor loadings are higher than 0.70 at the significance level of 0.001 [77]
and the average variance extracted (AVE) values are well above the 0.50 threshold [78].
Convergent validity is supported.

Table 1. Assessment of reliability and convergent validity.

Item Mean S.D. S.E. Loadings AVE CR

Immersion
(IMM)

IMM1
4.228 1.060

0.882
0.730 0.890IMM2 0.052 0.913

IMM3 0.760

Enjoyment
(ENJ)

ENJ 1
5.000 1.101

0.902
0.788 0.918ENJ 2 0.054 0.880

ENJ 3 0.881

Perceived Product risk
(PPR)

PPR1
3.759 0.817

0.714
0.667 0.857PPR2 0.040 0.848

PPR3 0.880

Attractiveness
(ATT)

ATT1
4.561 1.031

0.868
0.729 0.889ATT2 0.050 0.814

ATT3 0.878

Purchase Intention
(PI)

PI1
4.460 1.099

0.856
0.763 0.906PI2 0.054 0.880

PI3 0.884

Technophilia
(TEC)

TEC1
4.644 1.100

0.837
0.642 0.842TEC2 0.054 0.796

TEC3 0.867

Notes: CR, composite reliability; AVE, average variance explained.

Furthermore, as the heterotrait-monotrait (HTMT) ratios of the correlations are lower
than the conservative threshold of 0.85 and HTMT confidence intervals (CI = 0.017–0.812)
do not include 1.0 (See Table 2), all constructs exhibit discriminant validity. Taken together,
the results provide supportive evidence for the constructs’ reliability and validity.

Table 2. Assessment of discriminant validity using the HTMT.

IMM ENJ PPR ATT

ENJ 0.71
PPR 0.691 0.615
ATT 0.663 0.644 0.694
PI 0.676 0.644 0.657 0.689

TEC 0.733 0.718 0.469 0.456

4.2. Structural Model Assessment: Testing for Moderated Mediating Effects

Besides the collinearity test mentioned above, a bootstrapping procedure with 5000
subsamples was conducted to examine the main effects. As depicted in Figure 2, all
paths are significant at 0.01 levels, except for the direct relationship between product
presentation mode and patronage intention. The Stone-Geisser Q2 values obtained through



J. Theor. Appl. Electron. Commer. Res. 2021, 16 2701

the blindfolding procedures for immersion (Q2 = 0.290), enjoyment (Q2 = 0.308), perceived
product risk (Q2 = 0.121), online store attractiveness (Q2 = 0.326) and purchase intention
(Q2 = 0.354) were larger than zero, supporting the predictive relevance of the model.
Additionally, the standardized root mean square residual value for the structural model
was <0.08 (0.061 for our model), which indicated a good model fit [77].

JTAER 2021, 16, FOR PEER REVIEW 8 
 

 

Table 2. Assessment of discriminant validity using the HTMT. 

 IMM ENJ PPR ATT 
ENJ 0.71    
PPR 0.691 0.615   
ATT 0.663 0.644 0.694  

PI 0.676 0.644 0.657 0.689 
TEC 0.733 0.718 0.469 0.456 

4.2. Structural Model Assessment: Testing for Moderated Mediating Effects 
Besides the collinearity test mentioned above, a bootstrapping procedure with 5000 

subsamples was conducted to examine the main effects. As depicted in Figure 2, all paths 
are significant at 0.01 levels, except for the direct relationship between product presenta-
tion mode and patronage intention. The Stone-Geisser Q2 values obtained through the 
blindfolding procedures for immersion (Q2 = 0.290), enjoyment (Q2 = 0.308), perceived 
product risk (Q2 = 0.121), online store attractiveness (Q2 = 0.326) and purchase intention 
(Q2 = 0.354) were larger than zero, supporting the predictive relevance of the model. Ad-
ditionally, the standardized root mean square residual value for the structural model was 
<0.08 (0.061 for our model), which indicated a good model fit [77]. 

 
Figure 2. Main effects of the structural model. 

Following the standard procedure applied in previous studies [79–81], we use the 
latent variable scores generated in the PLS-SEM as input for mediation, moderation and 
conditional indirect effect (serial moderated mediation analysis). 

Table 3 shows that the four significant indirect effects. Immersion (p < 0.001), enjoy-
ment (p < 0.01) and perceived product risk (p < 0.01) significantly mediated the relation-
ship between AR presentation mode and patronage intention. H1a, H2a and H3a are sup-
ported. In addition, the results indicated that the serial mediations are in play, whereby 
AR presentation mode influences immersion, enjoyment and perceived product risk, 
which affected the attractiveness of the online store, and in turn, influences patronage 
intention. Hence, H1b, H2b and H3b are supported. Furthermore, the presence of AR also 
increased the attractiveness of the online store, which increased the purchase intention in 
turn (p < 0.01, β = 0.043, 95% CI [0.019, 0.072]). The total indirect effect size of product 
presentation mode on purchase intention is 0.212 (95% CI [0.159, 0.268], p < 0.001), and the 
four mediators completely mediate the relationship. 

Table 3. Indirect effect of product presentation mode on patronage intention. 

Hypotheses Parameters Effect 95% CI p 
H1a PPM → IM → PI 0.060 [0.030, 0.095] 0.000 
H1b PPM → IM → ATT → PI 0.014 [0.004, 0.026] 0.015 
H2a PPM → ENJ → PI 0.033 [0.012, 0.061] 0.010 
H2b PPM → ENJ → ATT → PI 0.011 [0.004, 0.021] 0.011 
H3a PPM → PPR → PI 0.037 [0.011, 0.066] 0.009 
H3b PPM → PPR → ATT → PI 0.015 [0.005, 0.030] 0.024 

Figure 2. Main effects of the structural model.

Following the standard procedure applied in previous studies [79–81], we use the
latent variable scores generated in the PLS-SEM as input for mediation, moderation and
conditional indirect effect (serial moderated mediation analysis).

Table 3 shows that the four significant indirect effects. Immersion (p < 0.001), enjoy-
ment (p < 0.01) and perceived product risk (p < 0.01) significantly mediated the relationship
between AR presentation mode and patronage intention. H1a, H2a and H3a are supported.
In addition, the results indicated that the serial mediations are in play, whereby AR presen-
tation mode influences immersion, enjoyment and perceived product risk, which affected
the attractiveness of the online store, and in turn, influences patronage intention. Hence,
H1b, H2b and H3b are supported. Furthermore, the presence of AR also increased the
attractiveness of the online store, which increased the purchase intention in turn (p < 0.01,
β = 0.043, 95% CI [0.019, 0.072]). The total indirect effect size of product presentation mode
on purchase intention is 0.212 (95% CI [0.159, 0.268], p < 0.001), and the four mediators
completely mediate the relationship.

Table 3. Indirect effect of product presentation mode on patronage intention.

Hypotheses Parameters Effect 95% CI p

H1a PPM→ IM→ PI 0.060 [0.030, 0.095] 0.000
H1b PPM→ IM→ ATT→ PI 0.014 [0.004, 0.026] 0.015
H2a PPM→ ENJ→ PI 0.033 [0.012, 0.061] 0.010
H2b PPM→ ENJ→ ATT→ PI 0.011 [0.004, 0.021] 0.011
H3a PPM→ PPR→ PI 0.037 [0.011, 0.066] 0.009
H3b PPM→ PPR→ ATT→ PI 0.015 [0.005, 0.030] 0.024

Note: Results were based on bootstrapping with 5000 subsamples (two-tailed).

The moderating effects of technophilia on the relationship between product presenta-
tion mode and immersion (β = 0.117, p < 0.01, 95% CI = [0.046, 0.195], R2 change = 31.5%),
enjoyment (β = 0.168, p < 0.001, 95% CI = [0.083, 0.252], R2 change = 35.5%) and perceived
product risk (β = −0.191, p < 0.001, 95% CI = [−0.284, −0.118], R2 change = 14.6%) are
significant. The significant moderating effect permits the subsequent examination of serial
indirect effects. A bootstrapping with 5000 resamples reveals that technophilia plays a
significantly positive moderating role on all the indirect relationship of AR presence on
patronage intention (Table 4), with no 0 straddle in between 95% confidence interval. As
the moderator increases, all the indirect effect increases. Thus, H4a, H4b, H5a, H5b, H6a
and H6b are supported.
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Table 4. Moderating effect of technophilia.

Hypotheses Parameters Effect 95% CI p

H4a TEC*→ (PPM→ IM→ PI) 0.025 [0.008, 0.051] 0.024
H4b TEC*→ (PPM→ IM→ ATT→ PI) 0.006 [0.001, 0.013] 0.048
H5a TEC*→ (PPM→ ENJ→ PI) 0.032 [0.010, 0.064] 0.019
H5b TEC*→ (PPM→ ENJ→ ATT→ PI) 0.011 [0.004, 0.021] 0.012
H6a TEC*→ (PPM→ PPR→ PI) 0.036 [0.010, 0.075] 0.032
H6b TEC*→ (PPM→ PPR→ ATT→ PI) 0.014 [0.005, 0.029] 0.022

Note: TEC* the moderating effect of Technophilia.

5. Discussion and Implications
5.1. Discussion

So should online stores embrace cutting-edge technology to present their product?
With the proliferation of new technologies (e.g., AR, VR and live streaming) available
within e-commerce settings, this question attracts attention from both practitioners and aca-
demicians in recent years. The purpose of the present study is to examine the relationship
between new technology-based product presentation and patronage intention, and more
specifically, on its underlying mechanisms and potential boundary conditions. In addition,
we have to note that the present study is mainly based on the perspective of young people.

The results suggest that consumers’ patronage intention is indirectly driven by the AR-
based product presentation in online stores. The supported serial mediation model infers
that AR presentation stimulates patronage intention by psychological response (immersion,
enjoyment and perceived product risk), and subsequent cognitive evaluation (attractiveness
of online store). While immersion, enjoyment and perceived product risk partially mediate
the effect of AR on the attractiveness of online the store, the four variables mentioned
above completely mediate the effect of AR on patronage intention. Thus, cutting-edge
technology helps to increase the attractiveness of online stores. Furthermore, the greatly
improved model by adding technophilia as moderator indicates that the effect of new
technology-based presentation mode on patronage intention is stronger for consumers
with a higher level of technophilia traits. The findings of this study provide important
theoretical and practical implications for e-marketing study.

5.2. Theoretical Implications

The study explains the link between new technology-based presentation and consumer
behavior by investigating three sequential mediating impact paths. This is an important
addition to the previous literature on digital product presentation. Past studies have con-
firmed that the media characteristics of AR bring the perceptions of immersion, enjoyment,
hedonic value, which subsequently increases reuse intention [14,17]. AR-based immersion,
enjoyment and hedonic perception can also increase consumers’ purchase intention by the
mediating role of media usefulness [11,16], user satisfaction [64] and choice confidence [17].
The present study mainly focuses on online store image and examined its antecedents.
As indicated by our results, AR-based presentation indeed increases the attractiveness of
online stores through the mediating role of immersion, enjoyment and perceived product
risk, and ultimately increases consumers’ patronage intention. Our finding is consistent
with previous findings suggesting AR positively influences patronage intention by the
mediator of perceived risk and attractiveness [19]. The serial mediating effects also help
to explain the prosperity of live streaming in e-commerce context. By adding immersion,
enjoyment and perceived product risk as mediators in the first stage, and attractiveness
of online store as a mediator in the second stage, the current study contributes to the
AR literature by offering a deep understanding of consumers’ responses to cutting-edge
technology-based product presentation.

The other contribution is that we find technophilia moderates the indirect effect of
AR on patronage intention. Technophilia is a personality trait and it reflects the person’s
positive attitude towards new technologies. Past researchers mainly focused on the direct
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effects of technophilia and confirmed its positive association with new technology adop-
tion [59–61]. However, the role of technophilia in the process of applying new technologies
is overlooked by previous research. In the current study, we confirmed that technophilia
played an important moderating role. Higher levels of technophilia enhanced the effect
of AR usage on consumer perceptions (i.e., immersion, enjoyment and perceived product
risk), which increased attractiveness and in turn patronage intention. More importantly,
the moderator of technophilia greatly improved the R2 of immersion, enjoyment and
perceived product risk by 31.5%, 35.5% and 14.6%. This study provides insight for future
studies concerning the effect of new technology usage by adding the moderating role of
technophilia.

5.3. Managerial Implications

Our results offer two main managerial implications for practitioners. First, AR presen-
tation is recommended as an effective marketing strategy for wearable products. E-retailers
will benefit from using AR to present their product as AR indeed brings positive psycho-
logical responses and increases the attractiveness of the online store. AR presentation
mode could be an effective communication strategy in e-commerce settings. It reduces
uncertainty and helps consumers to make more confident decisions when purchasing
online. In this regard, the online stores that applying AR can attract consumers to patronize
and gain advantages over their competitors. Online platforms can incorporate the AR
features into their system and educate e-retailers to use AR mode to increase product sales.
The conclusion may also be applicable to other new technology-based product presentation
modes, for example, VR and live streaming.

Second, marketers should underline the playful character of AR in their advertise-
ments on their websites or social media campaigns. Our results indicate AR enhances the
consumer experience by reinforcing consumers’ perception of immersion and enjoyment.
Online stores should attract consumers to try the AR mode and fulfill their hedonic needs.
In addition, e-retailers should also focus on the utilitarian aspect of AR as AR experience
helps to reduce product risk, enhance consumers’ choice confidence and increase the
attractiveness of the online store.

Third, online platforms and e-retailers should consider targeting consumers with
technophilia traits when implementing new technology-based presentation modes, as
technophilia plays an extremely important moderating role on the effect of AR-based
presentation. AR outperforms picture presentations on mobile e-commerce websites in
terms of affective and cognitive responses, and the effect is greater for consumers who
have a more positive attitude towards using new technology. E-commerce platforms could
consider consumers’ technology preferences and intelligently recommend online stores
with AR-based product presentations to technology-sensitive consumers. This method can
benefit consumers, online retailers and platforms.

6. Conclusions

Based on the increasing use of cutting-edge technologies within the e-marketing
context, this study employed an experimental design to explore the mechanism linking
AR-based product presentation and consumer patronage intention through a moderated
mediating model. The results of this study demonstrated that AR presentation of wearable
products had a significant positive effect on patronage intention via several serial medi-
ating paths. The mediators include immersion, enjoyment, perceived product risk and
attractiveness of the online store. Additionally, the study also indicated that technophilia
played a significant positive moderating role on the serial mediating effects of AR mode
on patronage intention. Our results provide scientific evidence for e-retailers, particularly
those focusing on wearable products, to implement new technology-based presentation
modes to enhance consumers’ experience, reduce product risk perception, increase online
store attractiveness and finally promote patronage rate. We also provide some managerial
implications for e-commerce platforms and e-retailers.
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Even though the study was conducted with methodological rigor, there are still some
limitations. First, this study examined three variables that mediated the effect of product
presentation mode on the attractiveness of online the store. As the three variables only had
a partially mediating effect on the attractiveness of online the store, other psychological
variables should also be considered as potential mediators in future research. Second,
we only investigated the moderating effect of technophilia on the relationship between
presentation mode and consumers’ responses. Individual and product variables, such as
gender, age, product type and product involvement could also be considered in future
studies. Third, this study only selected one product, so caution is required when attempting
to generalize the findings to other product types.
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