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Abstract 
 
The ability of Augmented Reality (AR) to blend digital information into the physical world 
has enhanced its vast range of applications potential. It has, thus, increased the number of 
smartphone AR users and challenged researchers and a number of industries to try to 
understand and anticipate its impact on people’s perceptions, adoption intention and level 
of use. The present paper explores a specified number of underlying factors, which affect the 
behavioral intentions of smartphone users towards applying AR in shopping malls in 
Greece. The relevant theoretical constructs are combined with information in the extant 
literature with a view to extending the Unified Theory on Acceptance and Use of Technology 
(UTAUT) proposed by Venkatesh et al. in 2003. The research, based on data drawn from a 
sample consisting of university students, elaborates on the proposed conceptual framework 
and examines AR use in terms of Performance Expectancy, Effort Expectancy, Social 
Influence, Facilitating Conditions, Behavioral Intention, Reward and Enjoyment. It also 
examines the framework on the basis of the demographic characteristics of the respondents. 
The results enhance perceptions about the users’ perspective of AR applications and 
provide meaningful insights to both the academia and AR practitioners. 
 

Keywords: Augmented Reality, Behavioral Adoption, Shopping Mall, UTAUT, Reward, 
Enjoyment, Mobile Services 
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Introduction 

 
Augmented Reality (AR) has been among 
the most popular and promising subjects of 
scientific and technological research for the 
last few decades and has been gaining a 
considerable share especially in the mobile 
technology industry, in which 
advancements in smartphone applications 
and mobile networking have substantially 
contributed to facilitating web users’ 
everyday life. Augmented Reality, coined in 
1992 by Thomas Caudell and David Mizell 
(Martínez et al., 2014), has been commonly 
defined as an emerging technology 
integrating and ‘augmenting’ the users’ real 
perceptions of their environment, by 
blending digital information into the 
physical and interactive real world 
(Höllerer & Feiner, 2004; Klopfer & Squire, 
2007; Vallino, 1998, and Wellner & 
MacKay, 1993). In Chang et al.’s (2010) 
terms, it links the real and virtual world in 
a seamless way; in Augmented Reality, 
environments are enhanced with digital/ 
virtual information or/ and multimedia 
from the system (Lee, 2012) in such a way 
that information is perceived as real. 
 
Despite the fact that AR has been 
investigated for about 30 years (Saha & 
Mukherjee, 2003), only recently has it been 
used as a popular and affordable 
technology worldwide, especially via 
smartphones, which appear to meet all 
requirements for AR applications (camera, 
fast Internet connection, GPS and digital 
compass (Olsson & Salo, 2011). Based on 
information technology (IT) innovations, 
AR provides users with a great variety of 
values and benefits (Kim & Forsythe, 2008 
and McCarthy & Wright, 2004), such as 
ease of use and entertainment, and 
facilitates the decision-making purchase 
process (Huang & Liao, 2015). AR 
applications have been employed in 
numerous sectors of life and various 
industries, such as  tourism, education, 
construction, culture, retail, marketing and 
gaming industry (e.g., Chung et al., 2015; 
He et al., 2018; Jung et al., 2015; Kang, 
2014; Kourouthanassis et al., 2015; Lee, 
2012; Lum, 2013, and Olsson et al., 2013), 
creating ground breaking and innovative 

customer experiences across industries 
(He et al., 2018). The great popularity of 
Augmented Reality is demonstrated in the 
gaming industry with ‘Pokemon Go’, which 
successfully introduced AR to a mass 
audience (Wingfield & Isaac, 2016), with 
one billion downloads worldwide in less 
than 3 years (Van Book, 2019), and 
enhanced perceptions about the AR 
technology potential. The of Augmented 
Reality technology in various other fields 
apart from the mobile telephony, such as 
photos/videos with digital information, is 
extremely popular nowadays. Thus, the AR 
market share is expected to reach $117.4 
billion by 2022 at a compound annual 
growth rate of 75.72% (Forbes Agency 
Council, 2017). In business contexts, AR 
technology has received considerable 
attention from researchers and scholars, 
who focused on various aspects of AR; 
applications and limitations (e.g., Lee, 
2012; Martínez et al., 2014, and van 
Krevelen & Poelman, 2010), use (e.g., 
Olsson & Salo, 2011), usage intention (e.g., 
Chung et al., 2015, and Kang, 2014) and 
adoption intention (Bojórquezet al., 2016; 
Javornik et al., 2016; Kourouthanassis et al., 
2015; Rauschnabel & Ro, 2016, and Rese et 
al., 2014). 
 
Based on the above considerations, and 
highlighting the fact that shopping malls 
can combine various user needs and tasks 
performed via AR, such as advertisements, 
AR-supported navigation, mobile payment 
services, social interaction, additional 
product information, etc. (Olsson et al., 
2013), the present empirical study 
investigates smartphone users’ behavioral 
intentions and attitudes towards using 
Augmented Reality in shopping malls in 
Greece. The import of the specific research, 
which focuses mainly on young people, and 
in particular, university students, lies in the 
fact that such use has not been previously 
explored and, thus, the potential benefits of 
the specific application have not been given 
proper emphasis by the academia and the 
mobile applications industry. The proposed 
conceptual research framework is based on 
the Unified Theory on Acceptance and Use 
of Technology (UTAUT) developed by 
Venkatesh’s et al. (2003), and is tested both 
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in the whole sample and its demographic 
characteristics. 
 
The paper is organized as follows: section 2 
includes a review of the relevant literature, 
whereas section 3 and 4 discuss the 
applied research methodology and the 
results. Finally, section 5 includes a 
discussion of the results and 
recommendations about future research. 

Literature Review 

 

The extant literature in information 
systems and innovative technology places 
great emphasis on the behavioral intention 
schemes applied in the number of contexts 
of technology adoption, such as the Theory 
of Reasoned Action (TRA) (Fishbein and 
Ajzen, 1975), the Theory of Planned 
Behavior (TPB) (Ajzen, 1991), the Diffusion 
Of Innovations (DOI) theory (Rogers, 
2003), etc. Typically, however, AR adoption 
intention is investigated in terms of the 
Technology Acceptance Model (TAM) and 
the Unified Theory of Acceptance and Use 
of Technology (UTAUT).      
 
The Technology Acceptance Model (TAM), 
which is the most frequently applied or 
extended model in AR adoption, suggests 
that perceived ease of use and perceived 
usefulness are major determinants of 
people’s intention to use technology (Davis, 
1989). Rauschnabel & Ro (2016) 
emphasized the importance of functional 
benefits, ease of use, individual difference 
variables, brand attitudes and social norms 
in AR smart glass behavioral adoption. In 
addition, Haugstvedt & Krogstie (2012) 
highlighted the direct impact of perceived 
usefulness and enjoyment on mobile AR 
adoption for cultural heritage, and Rese et 
al. (2014) confirmed the positive effect of 
perceived ease of use, perceived usefulness 
and enjoyment on behavioral intention to 
adopt the IKEA’s AR mobile catalogue app. 
Finally, Huang & Liao (2014) posit that the 
consumers’ level of cognitive 
innovativeness has an impact on the 
sustainable relationship behavior towards 
using the interactive technology of AR, 
whereas Balog & Pribeanu (2010) stated 
that perceived usefulness and enjoyment 

significantly affect users’ behavioral 
intention.     
 
The Unified Theory of Acceptance and Use 
of Technology (UTAUT) combines various 
models based on the theories discussed 
above with a few of their extensions in a 
unified concept of technology acceptance. 
The UTAUT model proposed by Venkatesh 
et al. (2003) includes five determinants: 
performance expectancy, effort expectancy, 
social influence, facilitating conditions and 
behavioral intention, whereas UTAUT 2 
(Venkatesh et al., 2012) is enhanced with 
three additional variables: hedonic 
motivation, price value and habit. 
Additionally, among the various 
applications of UTAUT in AR research, 
which demonstrate its great significance 
and potential in terms of technology 
adoption, the research carried out by Shang 
et al. (2017) highlights the impact of 
performance expectancy and facilitates 
conditions on the adoption of a mobile AR 
app for historical monuments, whereas 
Paulo et al.’s (2018) UTAUT 2 model 
studies the adoption of AR in the tourism 
industry. 

Conceptual Framework and Research 

Hypotheses 

 
In the framework of the above 
considerations, the present paper aims at 
investigating the demographics and 
behavioral intentions and attitudes of users 
towards mobile AR applications in a 
shopping mall. As shopping malls are 
contemporary shopping, entertainment 
and dining/fast food areas, which attract a 
great number of visitors/consumers, a 
research in the users’ adoption intention of 
mobile AR apps for such purposes is 
considered significant. Accordingly, the 
results of the investigation are expected to 
derive valuable information. It is also 
worth noting that, to enable a more 
comprehensive approach, apart from the 
key UTAUT variables, the research employs 
two additional determinants, Reward and 
Enjoyment. In detail, Reward is expected to 
have a positive impact on mobile AR app 
behavioral intentions (Kim & Kim, 2004; 
Jang et al., 2013, and Saprikis et al., 2018), 
similar to Enjoyment, which is argued to 
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positively affect behavioral intentions 
(Balog & Pribeanu, 2010; Haugstvedt & 
Krogstie, 2012; Rese et al., 2014; Saprikis 
et al., 2018, and Saprikis & Markos, 2018). 

Thus, the proposed conceptual framework 
involves the following six hypotheses 
(Figure 1): 

 

Performance

Expectancy

Behavioral

Intention

Social

Influence

Facilitating

Conditions

Reward

Effort

Expectancy

H3

Enjoyment

 
 

Figure 1: Research Conceptual Framework 

 
H1: Performance Expectancy has a positive 
impact on Behavioral Intention. 
H2: Effort Expectancy has a positive impact 
on Behavioral Intention. 
H3: Social Influence has a positive impact 
on Behavioral Intention. 
H5: Reward has a positive impact on 
Behavioral Intention. 
H6: Enjoyment has a positive impact on 
Behavioral Intention. 

Research Methodology  

 
To explore the behavioral intentions of 
mobile users towards AR apps in shopping 
malls, the research employed a web-based 
questionnaire, which was sent to Greek 
university students from April to May 
2019. The sample was drawn from a 
number of university students, as this has 
frequently yielded successful results in the 
primary research (i.e., Saprikis, 2018; 
Saprikis & Antoniadis, 2019, and Shead et 
al., 2012). To ensure validity and reliability 
of the measurement items, the research 
was based on previous research (Table 1). 

It is also worth noting that, prior to the 
specific survey, a pilot study was carried 
out using a sample of thirty subjects to 
identify any possible constraints in terms 
of clarity and accuracy, whereas the 
measurement instrument was reviewed by 
two academics. As a result, the 
respondents’ comments and feedback were 
valuable information for refining the 
measurement instrument. 
 
The web-based questionnaire, 
accompanied by a video explaining AR 
technology and the purpose of the study, 
was sent by e-mail to various university 
students and to Facebook closed university 
student groups. The corpus of data includes 
answers from 381 students. Incomplete 
answers given by thirty-two respondents 
were not included in the research analysis 
(Table 2). 
 
To test the proposed conceptual 
framework (Figure 1), the data analysis 
was conducted in two stages. The first 
stage employed factor analysis using 
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Principal Component Analysis (PCA) and 
orthogonal rotation (VARIMAX) to test the 
data validity and reliability, followed by 
stepwise regression analyses to examine 
the six hypotheses in the whole sample and 
its demographics. 
 
For all the questions, except for those 
investigating the subjects’ demographic 
information (Table 2), a 5-point Likert 
scale was applied. In detail, to exploit the 
underlying theoretical dimension for each 

independent variable a multiple-item scale 
was developed. All measurement items 
were based on the relevant literature and 
previous empirical studies corroborated 
validity and reliability; however, they were 
modified to fit the research. Three items 
were employed to measure “Performance 
Expectancy”, “Social Influence”, 
“Facilitating Conditions”, “Reward” and 
“Enjoyment”, and four items to measure 
“Effort Expectancy” and “Behavioral 
Intention” (Table 1).   

 

Table 1: Research variables: operational definition  
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Table 2: Demographic information 

 

Demographic details Respondents 

Sex: 

Male 229 

Female 152 

University rank:    

Freshmen 190 

Sophomores 124 

Juniors 29 

Seniors 17 

Graduate student 21 

Place of residence: 

City 29 

Town  207 

Small town 78 

Village/ Countryside 67 

 

Results  

 

Factor analysis was employed with a view 
to testing variable validity, classifying and 
reducing questions into sub-variables, and 
calculating factor loadings. In detail, firstly, 
the Principal Component Analysis (PCA) 
using orthogonal rotation (VARIMAX) was 
performed to assess the underlying data 
structure. The specific method is 
principally used to summarize the original 
information (variance) in a minimum 
number of factors for prediction purposes 
(Hair et al., 2006). Orthogonal extraction, 
by means of VARIMAX rotation, was 
employed to test the research objectives 
and reduce a large number of variables to a 
smaller set of uncorrelated variables. In 
addition, VARIMAX rotation was applied to 
minimize the number of variables with 
high factor loadings, and, thus, enhance 
factor interpretability (Hair et al., 2006).  
To test data appropriateness for factor 
analysis, several measures were applied to 
the entire population matrix. More 
specifically, Bartlett’s test of sphericity (p = 
.0) confirmed the statistical probability 
that the correlation matrix has significant 
correlations among the variables, whereas  
 

 
 
the result of Kaiser-Meyer-Olkin (KMO) 
measure of sampling adequacy was .921. In  
addition, all values of Measure of Sampling 
Adequacy (MSA) exceed .50 for both the 
overall test and each individual variable 
(Hair et al., 2006). Notably, the specific 
measures demonstrated that factor 
analysis was suitable.  
 
The Kaiser Eigen values criterion enabled 
extracting seven factors, which collectively 
explained 78.848% of the variance in all 
items, whereas all the communalities were 
greater than .50, ranging from 575 to .874, 
providing sufficient explanation of the 
results (Hair et al., 2006). In terms of 
construct validity, which demonstrates the 
degree to which a test measures what it 
claims,  and proves that it fits the applied 
theories (Crabbe et al., 2009), two broadly 
applied tests were employed; convergent 
and discriminant validity. In terms of Hair 
et al. (2006), “convergent validity is 
demonstrated if the items load strongly 
(>.50) on their associated factors, whereas 
discriminant validity is achieved if each 
item loads stronger on its associated factor 
than on any other factor”. Table 3 below 
demonstrates that loadings for all items are 
greater than .50, except for one (FC2), and 
a load stronger on their associated factors 



7                                                                                                                         Communications of the IBIMA 

__________________________________________________________________________ 

______________ 

Vaggelis SAPRIKIS, Giorgos AVLOGIARIS, Androniki KATARACHIA and Agapi ALTINI (2020), 
Communications of the IBIMA, DOI: 10.5171/2020.301245 

than on other factors. Thus, convergent and 
discriminant validity are confirmed. The 
seven survey factors (Performance 
Expectancy, Effort Expectancy, Social 
Influence, Facilitating Conditions, 
Behavioral Intention, Reward and 
Enjoyment) are rather easy to interpret, 
due to their strong variable loadings. 

Finally, Cronbach’s alpha was applied to 
measure construct reliability (or internal 
consistency). In Table 3 below, it is 
demonstrated that values ranged from .804 
to .920, which corroborates Hair et al.’s 
(2006) view, that scores greater than .70 
are considered acceptable for field 
research. 

 
Table 3: Rotated component matrix 

 

 Factors/ Variables 

Items Behavioral 

Intention 

Effort 

Expectancy 
Reward 

Social 

Influence 
Enjoyment 

Performance 

Expectancy 

Facilitating 

Conditions 

PE1 .293 .166 .138 .065 .173 .793 .074 

PE2 .219 .158 .133 .114 .171 .671 .068 

PE3 .385 .337 .134 .080 .186 .831 .033 

EE1 .108 .690 .179 .177 .126 .312 .114 

EE2 .229 .778 .158 .149 .029 .228 .083 

EE3 .001 .691 .015 .185 .258 .073 .140 

EE4 .181 .781 .089 .193 .141 .079 .153 

SI1 .033 .134 .136 .837 .089 .052 .107 

SI2 .148 .418 .268 .806 .047 -.007 .124 

SI3 .120 .165 .115 .813 .102 .098 .155 

FC1 .135 .210 .111 .074 .057 .067 .901 

FC2 .109 .167 .235 .283 .159 .092 .474 

FC3 .131 .260 .142 .190 .137 .093 .873 

BI1 .628 .175 .236 .148 .355 .270 .130 

BI2 .776 .115 .242 .159 .264 .286 .052 

BI3 .811 .151 .191 .162 .221 .206 .047 

BI4 .734 .184 .193 .087 .276 .303 .141 

REW1 .311 .197 .797 .150 .153 .141 .074 

REW2 .349 .189 .800 .171 .192 .227 .110 

REW3 .290 .188 .805 .198 .203 .216 .114 

ENJ1 .270 .164 .217 .156 .787 .165 .171 

ENJ2 .250 .123 .189 .096 .775 .145 .178 

ENJ3 .133 .117 .234 .166 .767 .102 .082 

Cronbach’s 

Alpha 
.885 .870 .920 .804 .873 .916 .836 

 

A stepwise regression analysis, which is 
considered the most popular sequential 
approach to variable selection (Hair et al., 
2006), was employed to assess the best 
predictors of the independent variables 
expected to affect AR behavioral intentions 
and indicate which of the six hypotheses 
were acceptable. The results (Table 4) 
demonstrate that 81.5% of the variance in 

AR behavioral intention is explained by 
three predictors. Enjoyment possesses the 
highest explanatory value; 51.7% (b = .385, 
t = 9.838, p = .0), followed by Performance 
Expectancy 11.8% (b = 0.4, t = 10.165, p = 
.0) and Reward 2.8% (b = .21, t = 5.598, p = 
.0). Accordingly, three of the six research 
hypotheses are supported. 
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Table 4: Stepwise regression analysis: results  

 

Model R 
R 

Square 

Adjusted 

R Square 

 Change Statistics 

Std. 

Error of 

the 

Estimate 

R 

Square 

Change 

F 

Change 
df1 df2 

Sig. F 

Change 

1 .719 .517 .516 .65886 .517 405.656 1 379 .0 

2 .797 .635 .634 .57316 .118 122.818 1 378 .0 

3 .815a .663 .661 .55146 .028 31.332 1 377 .0 
a Predictors: (constant), Enjoyment, Performance Expectancy, Reward 

 

In addition, six, separate, stepwise 
regression analyses were applied to assess 
the best predictors among the proposed 
conceptual framework independent 
variables believed to have an impact on 
mobile AR app behavioral intention. More 
specifically, these six analyses were applied 
to examine each of the three demographic 
characteristics of the sample. Therefore, 
two regression analyses investigated the 
respondents’ gender (a. male and b. 
female), two regression analyses 
investigated their place of residence (a. 
city/ town and b. small town/ village-
countryside), and two regression analyses 
examined their university rank (a. 

freshmen and b. sophomores/ juniors/ 
seniors/ graduate students). The decision 
was made to group city and town 
responses together, similar to small town 
and village-countryside responses in order 
to reveal possible differences based on the 
number of inhabitants. Following the same 
procedure, freshmen were analyzed 
separately from the rest of the sample 
because they might reveal differences, as 
this is their first year in a new and 
completely different educational 
environment. The results of the six 
regression analyses are as follows (Table 
5). 

 

 

Table 5: Results of the six stepwise regression analyses for students’ demographics 

 

Model R 
R 

Square 

Adjusted 

R Square 

 Change Statistics 

Std. Error 

of the 

Estimate 

R 

Square 

Change 

F 

Change 
df1 df2 

Sig. F 

Change 

1: Male .821 .674 .670 .53475 .018 12.455 1 22
7 

.001 

2: Female  .811 .657 .650 .57536 .039 16.646 1 14
8 

.000 

3: City/ 
Town 

.839 .705 .701 .53288 .018 14.413 1 23
2 

.000 

4: Small 
town/ 
Village- 
countryside 

.848 .719 .715 .52454 .049 32.341 1 18
6 

.000 

5: Freshmen .777 .604 .597 .56897 .009 4.443 1 18 .036 
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6: 
Sophomores
/ Juniors/ 
Seniors/ 
Graduates 

.749 .562 .555 .59848 .009   3.969 1 18
7 

.048 

1 Predictors: (constant), Enjoyment, Performance Expectancy, Reward 
2 Predictors: (constant), Enjoyment, Performance Expectancy, Reward 
3 Predictors: (constant), Enjoyment, Performance Expectancy, Reward 
4 Predictors: (constant), Enjoyment, Performance Expectancy, Reward  
5 Predictors: (constant), Enjoyment, Performance Expectancy, Reward 
6 Predictors: (constant), Performance Expectancy, Enjoyment, Reward 

Discussion and Conclusions 

 
The present research explores the 
behavioral intentions of smartphone users 
towards using AR applications in shopping 
malls in Greece, which has not been 
previously researched. Notably, the paper  
 

 
comprises the first part of an ongoing 
research, aiming to illustrate mobile AR 
adoption in shopping malls. Three of the six 
research hypotheses of the proposed 
conceptual framework were supported. 
Figure 2 below demonstrates the final 
framework with the confirmed hypotheses.  

 
 

Performance

Expectancy

Behavioral

Intention
Reward

Enjoyment

 
 

Figure 2: Final Framework 

 
Overall, the effect of Enjoyment was proved 
as the most critical factor and 
demonstrated the great significance of joy 
and pleasure in applying AR applications. 
The research subjects claimed that AR apps 
could be mainly used for amusement, 
which was rather expectable, considering 
that the respondents were university 
students, who commonly use smartphones 
mostly for enjoyment. The specific result is 
significant for shopping malls, which 
should carefully consider enjoyment as a 
major factor to design and develop mobile 
AR apps since such applications derive 
happy emotions and are more likely to be 

used in shopping malls. In terms of 
Enjoyment, the research results 
demonstrated that Performance 
Expectancy was also significant, as users 
perceive that AR applications would help 
them decide faster about purchases. More 
specifically, among the major benefits of AR 
is to offer users additional information, 
such as product details, comparison of 
prices, customers and influencers’ reviews, 
advertisements, mobile payment 
processes, guidelines and advice, etc. The 
specific information is considered 
significant and has a great impact on the 
consumers’ purchase attitudes. Finally, the 
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results also revealed Reward as a 
substantial factor, as special offers, 
discounts and loyalty points are crucial to 
using such applications and people tend to 
use them when they are challenged. 
Overall, to encourage users to embrace 
interactive technology, AR developers 
should focus on providing substantial 
incentives (Haller et al., 2007; Rogers, 
2003) and highlight the unique benefits 
offered by technology (Chiou & Shen, 
2012).   
 
Concerning the investigation of the 
proposed framework based on the 
respondents’ demographics, all the 
regression analyses reveal that the three 
afore-mentioned factors, Enjoyment, 
Performance Expectancy and Reward, have 
an impact on behavioral intention with the 
same declining significance order. 
However, there was an exception regarding 
students ranked in the second or higher 
academic year (Table 5 - Model 6). This 
group of respondents stated that 
Performance Expectancy is slightly more 
important to them compared to Enjoyment. 
Thus, it can be concluded that they mostly 
intend to adopt a mobile AR app in 
shopping malls to be able to accomplish 
their duties and goals more quickly rather 
than for fun or pleasure. This is a vital 
observation, which has to be further 
investigated in the ongoing AR study. 
 
Despite the meaningful implications of the 
research results about AR users’ behavioral 
intentions, further research focused on a 
number of other variables suggested in the 
relevant literature, such as security, 
innovativeness or/ and trust beyond any 
limitations of the conceptual frameworks 
will allow valuable additional conclusions 
to be drawn. These will enable a more 
thorough and comprehensive approach to 
Augmented Reality by means of applying 
advanced data analysis methods (i.e. 
Structural Equation Modeling (SEM)), and 
will offer an even more solid conceptual 
framework including the relationships 
between the examined variables. Further 
evidence from heterogeneous samples is 
also required to ensure that the observed 
relationships are similar in terms of 
gender, education or age, thus, 

corroborating the reasons why the 
variables Effort Expectancy, Social 
Influence and Facilitating Conditions were 
not supported. It is also worth noting the 
limitations of the specific findings, as the 
sampling includes only Greek users. Thus, 
with a view to providing comparative data 
to the benefit of the industry of mobile AR 
applications, similar cross-cultural studies 
on sampling from various countries should 
be carried out, focusing on the 
respondents’ different cultural aspects.  
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