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A B S T R A C T   

The intensive use of smartphones at physical stores has given rise to an increasingly common behavior among 
omnichannel consumers known as mobile-assisted showrooming (MAS). One of the technologies with the 
greatest capacity to engage MAS consumers at brick-and-mortar stores is mobile augmented reality (MAR). 
Studying this combination of customer technology (smartphone) and store technology (MAR) is thus key to 
reviving physical retail. In this context, this paper tests a Cognitive-Affective-Normative model to explain the 
intention of MAS consumers to use MAR in a physical store and analyze the moderating effect of gender on this 
relationship. The model is tested on a sample of 388 MAS men and 417 MAS women. The results show that the 
main antecedents for MAS men come from the model’s cognitive dimension (“performance expectancy,” “effort 
expectancy”), while MAS women’s acceptance is most conditioned by the cognitive dimension (“performance 
expectancy”) and normative dimension (“social influence”). These findings have theoretical implications for 
reviving the physical retail sector taking gender differences into account.   

1. Introduction 

The intensive use of smartphones at physical stores has given rise to 
an increasingly common behavior among omnichannel consumers 
known as mobile-assisted showrooming (MAS) (Fiestas and Tuzovic, 
2021; Flavián et al., 2020; Viejo Fernández et al., 2020). In fact, 86.2 % 
of consumers claim to have used their smartphones at physical stores 
(iVend Retail, 2019). The ubiquity of smartphones has, on the one hand, 
made possible uninterrupted store/brand-customer communication 
and, on the other, led to the emergence of a new sales channel enabling 
online purchases even inside brick-and-mortar stores (Viejo Fernández 
et al., 2020). Additionally, smartphones have evolved into a sort of 
“third hand” during the shopping experience at physical stores, playing 
the role of personal assistant and transforming how consumers engage 
with retailers (Pantano and Priporas, 2016; Schneider and Zielke, 2020; 
Sit et al., 2018). The smartphone’s breakthrough into the shopping 
journey and the rise of MAS behavior can thus pose a threat to brick-and- 
mortar retailers that fail to include smartphones in their marketing 
strategy (Frasquet and Miquel-Romero, 2021). 

According to the Spanish Retail Confederation (Confederación 
Española de Comercio, 2021), 67,500 retail establishments – 15 % of the 
total number in Spain – shut their doors in 2020, and such closings are 
expected to increase in the next few years, leading to the disappearance 
of retail diversity in urban settings (García-Milon et al., 2021). This 
continued closure, exacerbated by the Covid-19 pandemic, can be 
explained by the gap between the slow digitization of brick-and-mortar 
establishments versus the accelerated embrace of digital by consumers, 
in general, and by MAS consumers, in particular (CORDIS, 2021; Fiestas 
and Tuzovic, 2021). In fact, for every euro spent at brick-and-mortar 
stores, 45 euro cents come from digital interactions, yet in Spain only 
26.9 % of retailers use technology to communicate with consumers 
(Instituto Nacional de Estadística, 2021). 

A suitable strategic response is thus needed to ensure the survival of 
brick-and-mortar retailers and their ability to compete in the current 
retail landscape (Willems et al., 2017). Incorporating smartphone- 
compatible technologies is crucial to the new business models seeking 
to reinvent retail and improve existing consumer-retailer interactions. 

One of the technologies with the greatest capacity to bridge the 
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physical-digital (“phygital”) divide and develop the new retailer concept 
is mobile augmented reality (MAR) (Caboni and Hagberg, 2019). This 
technology is characterized by its integration of real-world and virtual 
elements and its ability to simulate 3D (Poushneh, 2018; Watson et al., 
2018). MAR is considered a powerful tool for improving in-store service 
(Von Briel, 2018; Flavián et al., 2019) as it generates more immersive 
and personal phygital shopping experiences (Bonetti et al., 2018; Dacko, 
2017), helping to keep physical stores alive (Berman, 2019). Its potential 
use would make it possible to reduce purchase uncertainty (Beck and 
Crié, 2018; Poushneh, 2018) and increase satisfaction and purchase 
intention (Caboni and Hagberg, 2019), fulfilling a key role in customer 
loyalty (Brakus et al., 2009; Poushneh, 2018) and engagement (Bonetti 
et al., 2018; Ogunjimi et al., 2021). Despite the immense potential of 
MAR during the phygital shopping journey (Brengman et al., 2019; 
Poushneh, 2018), no previous study has examined MAS consumers’ 
behavioral intention to use it in retail. 

The rise of MAS consumers and spread of MAR in retail (Caboni and 
Hagberg, 2019; Lee and Leonas, 2018; Sit et al., 2018) clearly justify the 
value of researching them jointly. The study of key variables in MAR 
acceptance is a research field related to a market valued at 70 billion 
dollars in 2020 and expected to grow by 51.2 % in the 2020–2030 period 
(PwC, 2019). Additionally, although previous studies have analyzed 
MAS consumers’ behavior (Viejo Fernández et al., 2020; Fiestas and 
Tuzovic, 2021), nothing is known about their intention to use MAR at 
brick-and-mortar stores. 

With the aim of advancing knowledge of MAS consumers, this paper 
tests the Cognitive-Affective-Normative (CAN) theoretical model (Pele-
grín-Borondo et al., 2016, 2017) to shed light on consumers’ intention to 
use MAR at physical stores to enhance their shopping experience in an 
omnichannel environment. Additionally, in the research on new tech-
nology adoption modeling, some authors argue that women seek ease of 
use (Natarajan et al., 2017) and social approval (Lim et al., 2021), while 
men seek benefits; other studies do not support these findings (Yuan 
et al., 2016; Wang et al., 2009). Given the potential gender differences 
(Ameen et al., 2020; Lim et al., 2021; Shao et al., 2019), and in light of 
the limited research on these differences in the intention to use MAR 
(Paulo et al., 2018; Lim et al., 2021), this paper also aims to analyze the 
moderating effect of gender on MAS consumers’ intention to use MAR in 
an omnichannel environment at physical stores. 

To this end, this study seeks to respond to the following research 
questions in the context of the shopping journey: 

RQ1. Does the CAN model explain the behavior of this new MAS 
consumer in terms of his or her use of MAR? 

RQ2. What are the determinants of MAS consumers’ in-store MAR 
use? 

RQ3. Are there gender-based differences in MAR acceptance? 
The answers to these research questions contribute to the theory of 

consumer behavior modeling with regard to new technology use and 
further knowledge of the role of gender in this relationship. In this sense, 
this study is pioneering in showing that the CAN model effectively 
predicts MAS consumer behavior. The results also show that for MAS 
men considering using MAR at a physical store, “performance expec-
tancy” is the main factor, followed, at a considerable distance, by “effort 
expectancy.” For these shoppers, the emotional dimensions of “plea-
sure,” “arousal,” and “social influence” are not antecedents of use. While 
for MAS women considering using in-store MAR, “performance expec-
tancy” is also the main factor, the other variable informing their 
assessment is “social influence,” and, unlike men, “effort expectancy” 
does not influence their intention to use it. From an operational 
perspective, this paper aims to help retailers close the digital gap in the 
MAS consumer-physical store interaction, enabling them to improve 
their service. 

2. Literature review and hypothesis development 

2.1. Theoretical foundations 

To identify the determinants of MAS consumers’ intention to use 
MAR, this research uses the CAN model framework (Pelegrín-Borondo 
et al., 2016, 2017). The utilitarian and hedonic features that these 
technologies present in the user experience (Rese et al., 2017) make it 
possible to incorporate the variables proposed in the model. Table 1 
shows the technology acceptance theories and the dimensional model of 
affect that have shaped the CAN model. It also describes the CAN model 
variables as adapted to the MAR context. (See Fig. 1.) 

Previous studies show that the CAN model’s variables are determi-
nant in technology acceptance and consumer behavior (Conner et al., 
2017; Reinares-Lara et al., 2018; García-Milon et al., 2020; Subero- 
Navarro et al., 2022). García-Milon et al. (2021) have already success-
fully applied the model to the acceptance of smartphone use in pur-
chases by tourists. 

Although gender has already been included as a moderating variable 

Table 1 
Background and definitions of the CAN model variables adapted to MAS consumers and MAR.   

Definition References 

Cognitive 
Performance expectancy Degree to which using MAR at a physical store will provide 

benefits to MAS consumers. 
TAM (Davis, 1989) 
C-TAM-TPB (Taylor & Todd, 1995b) 
TAM2 (Venkatesh & Davis, 2000) 
UTAUT (Venkatesh et al., 2003) 
TAM3 (Venkatesh & Bala, 2008) 
UTAUT2 (Venkatesh et al., 2012) 

Effort expectancy Degree of ease associated with the use of MAR at a physical store 
by MAS consumers. 

Affective 
Arousal dimension Degree and intensity with which the use of MAR at a physical 

store generates pleasure and arousal in MAS consumers. 
PAT (Russell, 1979) 

Pleasure dimension 
Normative 
Social influence Degree to which MAS consumers perceive that important others 

believe that they should use MAR at a physical store. 
TRA (Fishbein & Ajzen, 1975) 
TPB (Ajzen, 1991) 
DTPB (Taylor & Todd, 1995a) 
C-TAM-TPB (Taylor & Todd, 1995b) 
TAM2 (Venkatesh & Davis, 2000) 
UTAUT (Venkatesh et al., 2003) 
TAM3 (Venkatesh & Bala, 2008) 
UTAUT2 (Venkatesh et al., 2012) 

In chronological order: TRA: Theory of Reasoned Action; PAT: Pleasure-Arousal Theory; TAM: Technology Acceptance Model; TPB: Theory of Planned Behavior; DTPB: 
Decomposed Theory of Planned Behavior; C-TAM-TPB: combination of the TAM model and the TPB; UTAUT: Unified Theory of Acceptance and Use of Technology. 
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in technology acceptance models, such as the UTAUT2 model (Ven-
katesh et al., 2012), it was not included in the earlier tests of the CAN 
model as proposed here. The interest of including moderating variables 
in the CAN model was suggested by Pelegrín-Borondo et al. (2016), who 
found that the “end user” effect improved its explanatory and predictive 
power. 

2.2. Relationship between the cognitive dimension and the intention to use 
MAR at a physical store 

The cognitive dimension consists of “performance expectancy” and 
“effort expectancy.” Both variables have been shown to be determinants 
in new technology adoption and use (Kim et al., 2017). In general, when 
a technology is perceived to be easy to use and, also, likely to yield 
benefits, it affects the adoption decision, increasing the intention to use 
it (Giovanis et al., 2019). 

In the context of MAS consumers, the literature to date only supports 
the relationship between “performance expectancy” and the intention to 
use (Mosquera et al., 2018). According to Alesanco-Llorente et al. 
(2021), this finding can be explained as follows: (1) MAS consumers are 
already familiar with the benefits of using a smartphone as part of the 
shopping journey, which reinforces their intention to use it; and (2) MAS 
consumers are “always on” (Viejo Fernández et al., 2020) and do not 
perceive smartphone use as requiring a greater effort in the context of a 
change of activity, in this case, the in-store shopping process. In the 
specific framework of augmented reality, the literature seems to accept 
these variables as antecedents of the intention to use the technology, but 
only in the context of online stores (Do et al., 2020; Kim and Forsythe, 
2008). The conceptual framework is more contradictory with regard to 
the possible influence of “effort expectancy” on the intention to use in- 
store MAR once the threshold of the physical store has been crossed. 
The most recent studies on technology acceptance at brick-and-mortar 
stores indicate that “effort expectancy” does not influence the inten-
tion to use MAR (Holdack et al., 2020; Qin et al., 2021; Saprikis et al., 
2021). However, the subject has not yet been addressed in the academic 
research based on the assumption that the adopter is an MAS consumer. 

In light of this background, the following hypotheses are proposed: 

H1. . Performance expectancy significantly and positively influences 
MAS consumers’ intention to use MAR at physical stores. 

H2. . Effort expectancy significantly and positively influences MAS 
consumers’ intention to use MAR at physical stores. 

2.3. Relationship between the affective dimension and the intention to use 
MAR at a physical store 

Previous research has studied emotional factors in the context of 
technology acceptance, as they are understood to be related to decision- 
making in the shopping journey (Chang et al., 2014; Ding, 2018). The 
affective variable has been shown to be a fundamental antecedent of the 
intention to use a technology (Verkijika, 2020). 

The Pleasure-Arousal Theory (PAT) (Russell, 1979) is useful in the 
analysis of emotions during the shopping experience in retail settings 
(Huang, 2001). The present study uses the PAT to incorporate the af-
fective component in the model, measured through the emotional di-
mensions of “pleasure” and “arousal.” The literature confirms that these 
two dimensions adequately capture the range of emotional responses 
(Koo and Ju, 2010). Exciting and pleasurable experiences arising from 
the use of a smartphone are predictive of the intention to use this 
technology (Kourouthanassis et al., 2015). However, more recent liter-
ature on MAS consumers has found only “pleasure” to be an antecedent 
of the intention to use a smartphone, not “arousal” (Alesanco-Llorente 
et al., 2021). These authors show that MAS consumers present a certain 
degree of “arousal” with regard to smartphone use (the technology is not 
new for them), which remains unchanged across the various situations 
they may encounter during the shopping journey. Taking into account 
these prior considerations, the following hypotheses are proposed: 

H3. . The emotional dimension of pleasure significantly and positively 
influences MAS consumers’ intention to use MAR at physical stores. 

H4. . The emotional dimension of arousal significantly and positively 
influences MAS consumers’ intention to use MAR at physical stores. 

Fig. 1. Theoretical model to explain acceptance of in-store MAR technology by MAS consumers.  
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2.4. Relationship between the normative dimension and the intention to 
use MAR at a physical store 

The normative dimension is reflected in the variable “social influ-
ence.” An individual’s perception of the expectations of people who are 
close to them concerning the use of a technology influences their 
intention to use it (Attuquayefio and Addo, 2014; Or et al., 2011; Ven-
katesh et al., 2012). Two other factors have also been taken into account 
to assess this variable: critical mass and social image (Wang and Wang, 
2010). Significant market penetration by a technology influences the 
appeal of using it (critical mass). Likewise, when a given technology 
reflects the personal attributes a person wishes to highlight for others, it 
speeds its adoption (social image) (Blaise et al., 2018). 

Previous studies on MAS consumers have not found the variable 
“social influence” to be an antecedent of the behavioral intention to use 
(Alesanco-Llorente et al., 2021; Hew et al., 2015; Mosquera et al., 2018). 
Mosquera et al. (2018) justify this finding by suggesting that consumers 
may perceive smartphone use as a personal and private activity. In 
contrast, the scant previous literature on MAR acceptance does accept 
this variable as an antecedent of the intention to use it in the fields of 
tourism (Rodrigues et al., 2019), education (Nizar et al., 2019), and 
retail (Cho & Kim, 2019; Saprikis et al., 2021). Given this contradictory 
framework, the following hypothesis is proposed: 

H5. . Social influence on MAS consumers significantly and positively 
influences their intention to use MAR at physical stores. 

2.5. The moderating effect of gender 

Previous literature has highlighted the influence of gender in new 
technology acceptance and use (Baker et al., 2007; Shao et al., 2019). 
Earlier studies have examined this influence in the context of business 
activities that have been disrupted by the advent of the smartphone 
(Ameen et al., 2020; Lim et al., 2021). 

From a cognitive point of view, part of the literature indicates that 
the motivations guiding men’s decision-making are related to the ben-
efits of the technology to be adopted, whereas women are more strongly 
motivated by a technology’s ease of use (Natarajan et al., 2017; Ven-
katesh and Morris, 2000). Another part indicates that gender does not 
moderate the influence of “effort expectancy” or “performance expec-
tancy” on the intention to use (Yuan et al., 2016). 

The empirical evidence on the moderating role of gender in “social 
influence” is also contradictory. Some authors argue that women exhibit 
higher levels of interdependence with the people closest to them when it 
comes to decision-making (Venkatesh et al., 2012). Lim et al. (2021) 
indicate that women’s decisions are affected by affective and relational 
factors, while men’s are guided by cognitive ones. However, other 
studies indicate that relational needs are greater in men (Wang et al., 
2009). 

As this background shows, the moderating effect of gender on the 
CAN model relationships is unclear. Studying whether the exogenous 
variables influence the intention to use MAR by men and women in the 
same (or a different) way could be valuable, as gender is one of the 
variables most often used for segmentation. The results will provide a 
starting point for developing in-store omnichannel sales strategies with 
higher success rates. 

To date, there is very little literature on the moderating effect of 
gender on MAR adoption. One of the aims of this study is thus to provide 
a basis for researching the influence of the antecedents (“performance 
expectancy”, “effort expectancy”, “pleasure”, “arousal”, and “social in-
fluence”) on the intention to use MAR considering gender as a moder-
ator. To this end, the following general hypothesis was proposed, along 
with the resulting five sub-hypotheses, based on the assumption that it 
may affect all the key relationships described in the model and explain 
the relationship between customer and physical-store technology: 

H6. Gender plays a moderating role in the relationship between the 

five exogenous variables and the intention to use MAR. 

H6.1. . Gender plays a moderating role in the relationship between 
performance expectancy and the intention to use MAR. 

H6.2. . Gender plays a moderating role in the relationship between 
effort expectancy and the intention to use MAR. 

H6.3. . Gender plays a moderating role in the relationship between the 
emotional dimension of pleasure and the intention to use MAR. 

H6.4. . Gender plays a moderating role in the relationship between the 
emotional dimension of arousal and the intention to use MAR. 

H6.5. . Gender plays a moderating role in the relationship between 
social influence and the intention to use MAR. 

3. Methodology 

3.1. Sample and data collection 

The data were collected through telephone interviews conducted by 
qualified interviewers with consumers in Logroño (Spain) in October 
and November 2020. The sampling procedure was equal quota sampling 
by gender. Inclusion in the sample depended on the respondent’s answer 
to a filter question regarding smartphone use during the shopping 
journey at a physical store that made it possible to determine whether or 
not they were an MAS consumer. This question consisted of seven items 
scored on an 11-point scale, taken from the literature (Mosquera et al., 
2018). Specifically, mobile-assisted showroomer consumers were iden-
tified based on a series of behaviors related to their smartphone use at 
physical stores during their shopping journey (Table 2). The question 
was worded as follows: Please indicate how often you use your smartphone 
in (physical) clothing stores on a scale of 0 (“I never use it”) to 10 (“I always 
use it”). 

To make it easier for the respondents to understand the questions and 
better follow the telephone interview, they were sent a link with videos 
and images of MAR. As a result of the fieldwork, a total of 854 surveys 
was obtained. Of these, 49 surveys were rejected because the respondent 
did not report having engaged in any MAS behavior at a physical store. 
This left a final sample of 805 valid surveys (388 from MAS men and 417 
from MAS women). In other words, 94.37 % of the sample were MAS 
consumers. 

Table 2 
MAS consumer sample distribution.  

Gender Men: 388 (48.2 %); Women: 417 (51.8 %) 
Age 16–25: 249 (30.9 %); 26–35: 141 (17.5 %); 36–45: 136 (16.9 

%); 46–55: 157 (19.5 %); > 56: 122 (15.2 %) 
Educational 

attainment 
No formal education: 9 (1.1 %); Primary school: 173 (21.5 %); 
Secondary school: 376 (46.7 %); College: 247 (30.7 %)   

In-store smartphone 
use 

Degree or use (scale of 
0 to 10) 

Percentage of MAS by type of 
smartphone use 

Mean Standard 
deviation 

1. Look for product 
information  

4.92  3.11 85.1 % 

2. Compare prices  4.54  3.20 82.0 % 
3. Compare products  4.46  3.21 81.0 % 
4. Read reviews by 

other shoppers  
3.80  3.20 73.7 % 

5. Share photos  5.89  2.91 93.0 % 
6. Redeem coupons  4.76  3.42 79.3 % 
7. Pay  3.33  3.59 57.8 %  
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3.2. Measurement scales 

The survey questions related to the cognitive and normative di-
mensions were adapted from the most current antecedent of the CAN 
model, namely, Venkatesh et al. (2012). To measure the emotional di-
mensions, the guidelines established by Loureiro (2015) were followed. 
That author reduces the measurement of the two dimensions proposed 
by the PAT (Russell, 1979) – “pleasure” and “arousal” – to two bipolar 
pairs of adjectives. Miniero et al. (2014) conclude that reducing these 
scales increases their reliability (Appendix A). All variables were 
measured using an 11-point Likert scale ranging from 0 (strongly 
disagree) to 10 (strongly agree). 

3.3. Data analysis process 

The Consistent Partial Least Squares (PLSc) technique (Dijkstra and 
Henseler, 2015a, b) has been validated to perform multigroup analysis 
by means of a non-parametric test (Henseler et al., 2009; Dijkstra and 
Henseler, 2015b), as is the case in the present study (Hair et al., 2011). It 
was also chosen for the following reasons: (a) it is less sensitive than 
other PLS-SEM techniques to type 1 and type 2 errors; (b) it is more 
highly recommended for use with models with reflective exogenous 
variables (Dijkstra and Henseler, 2015a, b) and a composite endogenous 
variable (Sarstedt et al., 2016), as in the present case; (c) it corrects the 
tendency observed in other PLS techniques to skew factor loadings up-
ward and underestimate regression coefficients (Gefen et al., 2011; 
Aguirre-Urreta and Rönkkö, 2018); (d) it shows low sensitivity to vio-
lations of assumptions of normality (Dijkstra and Henseler, 2015a, b); 
and (e) the results obtained through the PLSc-SEM technique show a 
high affinity with the results of the main CB-SEM techniques (Dijkstra 
and Henseler, 2015a, b). 

4. Results 

4.1. Assessment of the measurement model 

The reliability and convergent validity of this reflective model was 
analyzed through the following indicators: (1) the existence of individ-
ual reliability, whereby each construct indicator must have a load value 
>0.707 for each item (Nunnally and Bernstein, 1994) (see Table 3); (2) 
Cronbach’s alpha and the composite reliability index, which must be 
>0.70 (Carmines and Zeller, 1979); and (3) the existence of convergent 
validity between the construct’s indicators, to which end those in-
dicators with an average variance extracted (AVE) >0.50 are accepted 
(Fornell and Larcker, 1981). All these requirements were met, and all the 
indicators were kept. 

Next, discriminant validity was analyzed, obtaining evidence by: (1) 

comparing the square root of the AVE and the interconstruct correlations 
(Roldán & Sánchez-Franco, 2012), where the square root of the AVE 
must be greater than the correlations between constructs (Fornell and 
Larcker, 1981); and (2) calculating the heterotrait-monotrait ratio of 
correlations (HTMT), which should have values <0.90 (Henseler et al., 
2016). These requirements were also met (see Table 4). These results 
confirm that the models are reliable and valid. 

To check for common method bias, the partialing out “marker” 
variable method recommended by Podsakoff et al. (2003) was used, 
following the process suggested by Tehseen et al. (2017). To this end, a 
marker variable was introduced as a predictor for the endogenous 
constructs of the models for men and for women. Subsequently, the R2 

values of the endogenous constructs before and after the marker variable 
was added were examined. The results showed the same R2 values 
before and after the marker variable was introduced for both models, 
thereby establishing that there is no substantial common method bias. 

4.2. Assessment of the structural model 

The proposed model explains the behavioral intention to use MAR at 
physical stores. The value for the adjusted R2 statistic was 0.56 for MAS 
men and 0.51 for MAS women (see Table 5). These results, both >0.50, 
confirm the model’s goodness of fit (Hair et al., 2011; Henseler et al., 
2009). Likewise, the model’s predictive power was confirmed through 
the PLS Predict Q2 statistic, which had a positive value (>0) (Hair et al., 
2014), namely, 0.49 for men and 0.46 for women. Once the explanatory 
and predictive relevance had been verified, the significance and effect 
size of the relationships were checked. 

The results obtained fully support only one of the proposed hy-
potheses: H1. It is thus confirmed that there is a positive and significant 
relationship between “performance expectancy” and the intention to use 
MAR at physical stores for both MAS men and MAS women. Addition-
ally, two other hypotheses – H2 and H5 – were partially accepted. “Effort 
expectancy” influences the intention to use MAR in MAS men, but not 
MAS women. In contrast, the normative factor “social influence” affects 
only MAS women’s intention to use this in-store technology. Finally, no 
support was found for hypotheses H3 and H4, as the relationship was not 
significant for either group. This indicates that affective variables do not 
influence the intention to use MAR. 

4.3. Multigroup analysis 

A multigroup analysis was performed to test whether there were 
significant differences in the calculated parameters of the models for 
each of the two groups, MAS men and MAS women. To analyze the 
differences in key relationships between the models and evaluate any 
possible moderating effects, two non-parametric statistics were 

Table 3 
Individual reliability of the indicators.  

Construct/associated items Loadings Construct/associated items Loadings 

MAS MAS MAS MAS 

Men Women Men Women 

Performance expectancy (PE) Arousal (A) 
PE1 0.86 0.85 A1  0.88  0.81 
PE2 0.84 0.81 A2  0.77  0.88 
PE3 0.74 0.83 Social influence (SI) 
PE4 0.81 0.83 SI1  0.91  0.91 

Effort expectancy (EE) SI2  0.93  0.93 
EE1  0.87  0.88 SI3  0.92  0.97 
EE2  0.97  0.96 Intention to use (IU) 
EE3  0.93  0.97 IU1  0.93  0.96 
EE4  0.85  0.89 IU2  0.93  0.92 

Pleasure (P) IU3  0.95  0.98 
P1  0.95  0.84    
P2  0.85  0.86     
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analyzed. According to Afthanorhan et al. (2015, p. 23), “the practice of 
[a] parametric approach to multigroup analysis is quite unfair to 
determine the significance of [a] causal effect when comparing two 
groups.” 

The columns “PLS-MGA” (PLS Multi-Group Analysis) and “Permu-
tation test” of Table 6 show the p-values obtained applying the method 
proposed by Henseler et al. (2009) and Edgington and Onghena (2007), 
respectively, and the degree of significance of the relationships applying 

PLSc. The relationships between “social influence” and “effort expec-
tancy” and “intention to use” differed significantly by gender according 
to both of the tests performed. No significant differences were found in 
the other relationships. 

To check the invariance of the relationship measurement models in 
the variables in which statistically significant differences were observed 
between men and women (“effort expectancy” and “social influence”), 
the MICOM procedure was applied, following the three steps proposed 
by Henseler et al. (2016): (1) the configurational invariance was 
established as the two models have the same configuration; (2) 
compositional invariance was also established, as shown in Table 7; and 
(3) no differences were found in the mean values and variances, as 
shown in Table 8. Therefore, full measurement invariance was 
established. 

Table 4 
Construct reliability, convergent validity, and discriminant validity of “Men” and “Women”.  

Construct Cronbach’s alpha CRI AVE PE EE P A SI IU  

MAS men 
PE  0.89  0.86  0.66  0.81  0.63  0.58  0.46  0.61  0.73 
EE  0.95  0.95  0.82  0.63  0.91  0.42  0.38  0.44  0.58 
P  0.89  0.90  0.81  0.58  0.42  0.90  0.54  0.41  0.47 
A  0.81  0.81  0.68  0.46  0.38  0.54  0.82  0.36  0.39 
SI  0.94  0.94  0.85  0.61  0.44  0.41  0.36  0.92  0.50 
IU  0.95  0.95  0.87  0.73  0.58  0.47  0.38  0.50  0.93  

MAS women 
PE  0.90  0.90  0.69  0.83  0.69  0.59  0.32  0.63  0.66 
EE  0.96  0.96  0.85  0.69  0.92  0.46  0.38  0.42  0.48 
P  0.84  0.84  0.72  0.59  0.45  0.85  0.54  0.47  0.49 
A  0.83  0.83  0.71  0.32  0.38  0.54  0.84  0.27  0.31 
SI  0.96  0.96  0.88  0.63  0.42  0.47  0.27  0.94  0.61 
IU  0.97  0.97  0.91  0.66  0.48  0.49  0.31  0.61  0.95 

CRI: Composite Reliability Index; AVE: Average Variance Extracted. The items on the diagonal (in bold) are the square roots of the AVE. The items below the diagonal 
are the interconstruct correlations. The items above the diagonal are the HTMT values. 

Table 5 
Effect on the endogenous variable and goodness of fit.   

R2 Q2 Direct effect Correlation Variance explained (%) 

MAS men  0.56  0.49  
H1: PE→(+)IU  0.54  0.73  39.15 
H2: EE→(+)IU  0.19  0.58  10.96 
H3: P → (+)IU  0.05  0.47  2.18 
H4: A → (+)IU  0.02  0.38  0.61 
H5: SI→(+)IU  0.06  0.50  3.19 
MAS women  0.51  0.46 
H1: PE→(+)IU  0.39  0.66  25.90 
H2: EE→(+)IU  0.03  0.48  1.29 
H3: P → (+)IU  0.09  0.49  4.39 
H4: A → (+)IU  0.04  0.31  1.29 
H5: SI→(+)IU  0.30  0.61  18.39  

Table 6 
Multigroup comparison.   

Path coefficient differences PLS-MGA Permutation test 

p-Value Significance p-Value Significance 

H1: PE→(+)IU  0.14  0.20 n.s.  0.19 n.s. 
H2: EE→(+)IU  0.16  0.05 sig.**  0.04 sig.** 
H3: P → (+)IU  − 0.04  0.64 n.s.  0.66 n.s. 
H4: A → (+)IU  − 0.03  0.76 n.s.  0.73 n.s. 
H5: SI→ (+)IU  − 0.24  0.00 sig.***  0.00 sig.*** 

Sig. = significance; n.s. = not significant; sig.** = differences significant at 95 %; sig.*** = differences significant at 99 %. 

Table 7 
Results of Step 2 of the MICOM procedure.   

Original 
correlation 

Correlation of permutation 
means 

5 % Permutation p- 
values 

EE  1.00  1.00  1.00  0.51 
SI  1.00  1.00  1.00  0.61  
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5. Discussion 

Technology is evolving quickly, providing stores with tools seem-
ingly taken from science fiction, capable of transforming the shopping 
experience in today’s new OCR and opening up extraordinary possibil-
ities for suppliers and consumers alike. Based on these premises, the 
present study aims to determine the intention of MAS consumers to use 
MAR at physical stores in order, first, to enhance their shopping expe-
rience in an omnichannel environment and, second, to help revive brick- 
and-mortar retail. 

To fulfill this objective, this study advances in the identification of 
the antecedents of MAS consumers’ intention to use MAR in-store, 
considering the moderating role of gender due to its effect on the 
acceptance of disruptive technologies (e.g., Baker et al., 2007; Ven-
katesh et al., 2012; Shao et al., 2019; Ameen et al., 2020; Lim et al., 
2021). 

5.1. General model 

With regard to the cognitive dimension, “performance expectancy” 
was found to be the most important antecedent in the intention to use 
MAR at physical stores. These findings are consistent with previous 
research that has highlighted this variable as the main determinant of the 
intention to use MAR (Saprikis et al., 2021; Shang et al., 2017). In 
contrast, “effort expectancy” has only a limited influence on MAS men and 
none on MAS women. In the literature, this variable has not previously 
been identified as an antecedent of the intention to use in men, whereas 
women are considered to seek ease of use in a technology (Natarajan et al., 
2017; Venkatesh and Morris, 2000). This unexpected new finding could 
have a twofold interpretation: (1) both groups, aware of the benefits of 
using a smartphone at a physical store, would understand that MAR will 
maintain (or increase) performance during their shopping journey; and 
(2) MAS women may consider MAR an accessory technology to the 
smartphone, which they have a certain degree of mastery over in the 
purchase process. In contrast, MAS men would perceive MAR as a new 
technology requiring a new learning process to use. 

The effect of the affective dimension on the intention to use MAR was 
not significant in the models of either group, contrary to the prior 
literature showing that the use of MAR at a physical store generates a 
range of emotions (Kourouthanassis et al., 2015). In the specific case of 
MAS consumers, albeit without distinguishing by gender, Alesanco- 
Llorente et al. (2021) found that “pleasure” is determinant in the 
intention to use a smartphone; García-Milon et al. (2021) likewise found 
it to be determinant of smartphone use during the tourist shopping 
journey. This shows that the degree of “pleasure” and “arousal” of MAS 
consumers upon using their smartphone during the shopping journey 
remains unchanged following the addition of an MAR application. One 
possible explanation for this surprising result could be the Covid-19 
pandemic period in which the research was conducted, which has 
forced brick-and-mortar stores to implement exceptional safety mea-
sures. At the same time, consumers have begun to plan their shopping 
more, making MAS consumers more utilitarian and leading them to 
place greater value on the functional as opposed to the affective aspects 
of MAR when it comes to their intention to use it. 

Finally, the normative dimension has a significant positive effect on 
the intention to use MAR in MAS women, but not in MAS men. In the 

literature, evidence had not previously been found of the direct effect of 
“social influence” on the use of MAR in the consumer context (Paulo 
et al., 2018; Saprikis et al., 2021), although none of the papers 
segmented the sample by gender as was done here. However, this new 
evidence is consistent with part of the literature in the field of tech-
nology acceptance (Lim et al., 2021; Venkatesh et al., 2012). In keeping 
with the arguments of Mosquera et al. (2018), and advancing in the 
knowledge of technology acceptance, one possible explanation of the 
lack of “social influence” in the segment of men could be that MAS men 
perceive the use of MAR in the shopping journey as a private activity. 

5.2. Gender effect 

The empirical evidence on the moderating role of gender is contra-
dictory; some studies indicate that women’s decisions are affected by 
affective and relational factors, while men’s are guided by cognitive 
ones (Lim et al., 2021). However, other studies indicate that men have 
greater relational needs than women (Wang and Wang, 2010). As noted, 
in the present paper, differences were identified between MAS men and 
MAS women for two of the key relationships specified in the model: 
“effort expectancy” and “social influence.” It is thus concluded that 
gender partially moderates the antecedent variables of the CAN model to 
explain the intention to use MAR in-store. 

6. Conclusions 

Current studies on MAS consumer behavior provide little guidance 
for physical retail in its process of digitization. Often, such studies do not 
allow brick-and-mortar retailers to suitably adapt to available new 
technologies, such as MAR, taking this new behavior pattern into ac-
count. The present research thus has important implications for 
advancing knowledge of MAS consumers, insofar as it sheds new light on 
their intention to use MAR and provides a starting point for future 
research. 

The present study is pioneering in its analysis of the factors driving 
MAS consumers’ use of MAR. It is the first study to analyze the 
moderating effect of gender on the MAS-MAR relationship. Further-
more, it offers a new perspective for the development of augmented 
reality applications for the retail context and for enhancing the MAS 
consumer’s shopping experience. 

The findings suggest that MAS consumers should perceive benefits in 
the use of MAR to facilitate the shopping journey in an omnichannel 
environment. Less important, but nevertheless influential, is for MAR to 
be perceived, by MAS men, as easy to use and not requiring much effort 
and, by MAS women, as accepted by people in their circle of influence. 
These findings, together with the fact that emotions were not found to 
influence the intention to use MAR, indicate that MAS consumers pri-
oritize the usefulness of MAR in the shopping journey. Finally, MAR 
should also be understood as a technology capable of offering a seamless 
shopping experience that breaks down the barriers between the online 
and offline worlds, the OCR strategy’s maxim. 

6.1. Theoretical implications 

The present research contributes to technology acceptance models at 
the theoretical level by proposing and testing the first theoretical model 

Table 8 
Results of Step 3 of the MICOM procedure.   

Equality of means Equality of variances 

Dif. 2.5 % 97.5 % Permutation 
p-values 

Dif. 2.5 % 97.5 % Permutation 
p-values 

EE  0.02  − 0.14  0.14  0.85  − 0.04  − 0.18  0.19  0.64 
SI  0.05  − 0.14  0.13  0.47  − 0.13  − 0.18  0.17  0.14 

Dif.: differences. 
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to shed light on MAS consumers’ intention to use MAR in-store. 
Although smartphones are a widely accepted technology, MAR is still 
in the early stages of its inclusion at sales outlets; it is expected to 
transform the shopping journey. The proposed model combines 
powerful constructs and, by integrating the cognitive, affective, and 
normative dimensions, correctly predicts the intention to use the MAR at 
a physical store. It can further be concluded that gender has a moder-
ating effect in this model, as the CAN model’s explanatory and predic-
tive power with regard to this new reality is greater for MAS men (R2 =

56.1 %) than for MAS women (R2 = 51.3 %). This is an important 
contribution that furthers knowledge of the role of gender in new 
technology use and addresses a gap identified in the literature (e.g., 
Mosquera et al., 2018; Subero-Navarro et al., 2022). 

Second, this research improves the theoretical knowledge of MAS 
consumers. The three-dimensional CAN model showed that when an 
MAS man is considering using the MAR at a physical store, “performance 
expectancy” is the main factor, followed, at a considerable distance, by 
“effort expectancy.” For MAS men, “social influence” does not matter 
when it comes to defining the antecedents of use. “Performance expec-
tancy is also the main factor for MAS women considering using in-store 
MAR. However, the other variable informing their assessment is “social 
influence,” and, unlike men, “effort expectancy” does not influence their 
intention to use it. The emotional dimension is not among the ante-
cedents of use for either group. This is an important contribution in the 
field of MAS consumer behavior research, as it provides evidence of the 
greater importance of the cognitive dimension (i.e., “performance ex-
pectancy”) than the emotional one. The expected benefits of MAR use – 
usefulness, possibility of achieving shopping objectives quickly, speed, 
and productivity – are essential to its acceptance by consumers who 
already use their smartphone in their shopping journeys. 

6.2. Practical contributions 

The results show that MAS consumers will accept MAR if using it 
delivers benefits. The strong link between smartphone acceptance and 
“performance expectancy” would allow retailers to use this technology 
to present additional information about products and services (e.g., 
composition, use, whether they are in stock, etc.) in an appealing way 
and even customize marketing actions, such as deals or discounts. Other 
benefits resulting from the use of MAR could be associated with reducing 
purchase uncertainty. Many products cannot be tried on or tested, 
whether due to space constraints and/or limited stock on the shelves at 
the point of sale, hygiene issues (e.g., makeup), or the large effort 
entailed in determining their suitability (e.g., furniture); smartphones, 
and, in particular, MAR, are one way to address this problem. MAR also 
enables customers to visualize how products, such as clothes or glasses, 
will look on them, thereby obviating the need to try them on. In this 
regard, incorporating in-store MAR applications would make it possible 
to give MAS consumers a more complete picture of the product or 
generate “test experiences” and, thus, reduce return rates. These benefits 
can also be extended to the post-purchase stage, providing more visual 
advice for the assembly of certain products or generating new ideas or 
proposed uses. This customization that it enables in the evaluation stage 
would increase consumers’ commitment and the likelihood of purchase 
(Bonetti et al., 2018; Dacko, 2017). Given that the emotional dimensions 
were not found to be antecedents in the intention to use MAR at physical 
stores, the MAR’s functional features or benefits should be highlighted 
more than the affective features to influence the intention to use. 

In light of the MAS men segment’s needs, retailers should implement 
their MAR in a way that is perceived as being user-friendly. In and of 
itself, the interaction that MAR enables with products facilitates making 
the shopping experience more intuitive (Caboni and Hagberg, 2019). 
Given the nature of MAS consumers and their smartphone skills and 
abilities, MAR applications should be presented similarly to other 

commonly installed smartphone apps. As for the MAS women segment, 
which has a greater need for social approval, retailers should harness the 
power of social media to boost their MAR and/or enable interaction (or 
participation) between multiple users. This will reinforce awareness of 
both the brand or store itself and of the in-store technology as a mech-
anism for attracting new customers. Once MAR has achieved significant 
market penetration, its use will become more attractive, reducing the 
need for approval (Wang and Wang, 2010). 

6.3. Limitations and future research 

This study has some limitations that open new avenues of research. 
This research focuses on retail stores, and the sample was taken from the 
city of Logroño (Spain), which limits the model’s generalizability to 
other industries or different cultural or geographical areas. Additionally, 
this study included only MAS consumers, without taking into account 
those people who lack experience in the use of a smartphone at a 
physical store. Future research could look at this segment and determine 
whether the proposed model might also explain its behavioral intention. 
Future studies should also include other constructs, such as perceived 
risk or habit, to test whether their inclusion would increase the model’s 
predictive power in terms of the intention to use MAR. 

Additionally, the study indicates that, for men, the control variables 
“educational attainment” and “age” were not significant. In contrast, for 
women, while the control variable “educational attainment” was like-
wise not significant, the “age” variable had a p-value >0.01 but <0.05. 
Future research should thus include the “age” variable as a moderator 
and analyze its effects. Finally, it would be interesting to analyze the 
influence of other moderating variables, such as the degree of personal 
innovativeness or the consumer’s technology availability. 
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Appendix A. Constructs, variables, and items  

Construct Variable Item Source 

Cognitive Performance 
expectancy 

PE1. Using MAR at stores will be useful to me. 
PE2. Using MAR at stores will increase my chances of achieving my goals. 
PE3. Using MAR will allow me to shop faster. 
PE4. Using MAR will help me shop more productively. 

Adapted from Venkatesh et al. 
(2012) 

Effort expectancy EE1. It will be easy for me to learn to use MAR at stores. 
EE2. Using MAR at stores will be clear and understandable for me. 
EE3. It will be easy for me to use MAR at stores. 
EE4. It will be easy for me to become proficient in using MAR at stores. 

Affective Pleasure P1. Annoyed-Pleased 
P2. Unhappy-Happy 

Adapted from Loureiro 
(2015) 

Arousal A1. Excited-Calm 
A2. Stimulated-Relaxed 

Normative Social influence SI1. People who are important to me will think that I should use MAR at 
stores. 
SI2. People who influence me will think that I should use MAR at stores. 
SI3. People whose opinions I value will prefer that I use MAR at stores. 

Adapted from Venkatesh et al. 
(2012) 

Intention to use MAR at physical 
stores  

IU1. I intend to use MAR at stores in future purchases. 
IU2. I will probably use MAR at stores in future purchases. 
IU3. I will use MAR at stores in future purchases. 

Adapted from Venkatesh et al. 
(2012)  
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