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Abstract: QR code transforms the way retailers offer their shopping experiences in the
current context. In response, various retailers adopted innovative approaches such as QR
code-based applications to attract their consumers. A QR code-based virtual supermarket
refers to a space where goods or services are traded in a virtual space using a smart app-based
QR code. To fully understand the opportunities of this type of supermarket applying QR-code
technology, initial research is required to assess consumers’ use intention. This study has
examined the antecedents of the adoption of QR code-based virtual supermarket among
Vietnam consumers using the expanded Technology Acceptance Model (TAM) and explored
the moderating effect of perceived risk on the relationship between attitude and consumers’
intention to use QR code-based virtual supermarket. A questionnaire was used to collect data
from a sample of 335 consumers in Vietnam. The findings revealed that the antecedents are
effective in predicting consumers’ attitudes and intentions toward QR code-based virtual
supermarket adoption. The results showed the negative moderation effects of perceived risk
for the effect of attitude on consumers intention. In addition, practical implications are
supported for the application of new shopping technology and are likely to stimulate further
research in the area of virtual supermarket shopping.

Keywords: QR code; virtual supermarket; technology acceptance model; consumers;
perceived risk

1. Introduction

Information technology has developed many tools which can be used to
approach the consumers last few years (Speicher, 2018). One tool among them is
Quick Response codes (QR codes) which were created to track auto parts by a
Toyota subsidiary in 1994 (Kim et al., 2022). In today’s context, employing QR
codes offers several advantages to consumers, facilitating smooth and swift online
purchases by simply using their smartphones to complete the transaction (Jathar et
al., 2022). Firstly, QR codes can be utilized anywhere and carry more information
compared to standard barcodes (Asistores, 2022; Singha and Verma, 2019).
Secondly, the technology behind QR codes is user-friendly, requiring no specialized
knowledge for consumers to utilize the application, as QR code scanners are readily
available on smartphones (Singha and Virma, 2019).

In prior research, scholars have examined the practical application of QR codes
in advertising and packaging to forecast marketing efficacy (Trivedi et al., 2020; Wei
et al.,, 2021). Recently, QR codes have seen increased utilization across various
domains, especially with the rapid expansion of mobile commerce in Vietnam. For
instance, in 2019, Vinmart, a retailer, introduced a QR code-based virtual
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supermarket tailored for urban commuters (Vinmart, 2019). This innovative concept
combines elements of both offline and online shopping, setting it apart from
conventional virtual supermarkets accessible solely via the internet (Alfian et al.,
2019; Speicher et al., 2017). It is evident that QR code technology plays a pivotal
role in fostering competitive advantage within a savvy retail business model.
Nonetheless, criticism has emerged regarding the limited growth of QR code-based
virtual supermarkets compared to expectations (Kim and Yoon, 2014). Many
retailers also express apprehensions about the risks and uncertainties associated with
relying on QR codes as a potential solution to maximize profits (Kim and Lee, 2013;
Yim and Lee, 2013). Meanwhile, as a new technology, retailers need to understand
whether consumers are willing to use QR code technology in their shopping tasks
(Othman et al., 2021). Despite being a growing need for researching the consumer’s
adoption of QR codes in the shopping context, there has been little empirical
research to investigate the using QR code in virtual supermarkets from a consumer
perspective.

To bridge this research gap, this paper aims to achieve three interconnected
objectives. Firstly, it seeks to undertake a thorough review of literature concerning
virtual supermarkets, exploring the factors influencing their adoption, and examining
the relationship between attitude towards virtual supermarket adoption and the
intention to use them. Secondly, the paper endeavors to empirically assess a
structural model that integrates and explores the impacts of five antecedents on the
intention to adopt virtual supermarkets. These antecedents encompass perceived ease
of use, perceived usefulness, perceived enjoyment, Personal Innovativeness, and
attitude. Moreover, the study investigates the moderating influence of risk
perceptions on the antecedents of intention to use virtual supermarkets. The
anticipated findings are poised to furnish both researchers and practitioners in the
retail sector with valuable insights into the efficacy of virtual supermarkets, the level
of their acceptance among consumers, and their potential as long-term alternatives to
traditional supermarkets.

2. Literature review

2.1. QR code-based virtual supermarket

A QR code-based virtual supermarket (VS) refers to a space where goods or
services are traded in a virtual space using a smart app-based QR code. It is
sometimes classified as a smart virtual store in that it is a model that uses a
smartphone as a means of a multi-channel strategy that combines the advantages of
online and offline (Song, 2012). The environment of the QR code virtual store
consists of a digital display screen where products are displayed, a QR code scanner
using a smartphone app, and a mobile virtual space information system for
information retrieval, ordering, and payment. Consumers can be induced to purchase
products by actively exploring detailed product information through QR codes and
participating in events and promotions at the point of purchase (Shim and Go, 2012).
With a QR code-based virtual supermarket, consumers can replenish all of their
essentials while going about their daily routines, no special trips to the supermarket
required.
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Continuing studies on the acceptance of virtual stores so far have revealed the
model of intention to accept virtual stores in the context of online, mobile, and
applications as new information technology is introduced (Ko et al., 2009;
Venkatesh et al., 2012). However, since QR code stores are still in the early stages in
domestic and overseas markets, thus now is an important time to diagnose the
technology acceptance model to predict future growth potential.

2.2. Technology acceptance model—TAM

The utilization of technology across production, business, and daily life is
gaining popularity and emerging as a significant area of research (Rauschnabel and
Ro, 2016). Accompanying this trend is the crucial aspect of consumer acceptance or
rejection, which determines its success or failure (tom Dieck et al., 2017).

Davis and Bagozzi (Bagozzi et al., 1992) introduced a widely recognized model,
the Technology Acceptance Model (TAM), to gauge consumer attitudes and
behaviors toward adopting technology. Davis (1989) previously proposed that
perceived ease of use and perceived usefulness are key drivers influencing users’
intentions and actual usage of technology within the TAM framework. This model
has been extensively applied and adapted across various studies in diverse contexts,
cultures, and research domains (Mohammadi, 2015; Venkatesh and Davis, 2000).
For instance, TAM has also been used for explaining the information technology
application in different contexts like knowledge sharing systems in virtual
communities (Deng and Yuan, 2020), 3D virtual world (Huang et al., 2023), mobile
technology adoption (Alsharida, 2021), virtual reality in education (Barrett et al.,
2023) and big data tool adoption (Al-Ateeq, 2022). Additionally, TAM serves as a
foundational model for more in-depth and comprehensive research in various fields
(Mailizar et al., 2021; Sarmah et al., 2021; Sagnier et al., 2020).

2.3. QR code virtual supermarket and TAM model

Although there are few empirical studies related to QR code virtual stores at
home and abroad, as a result of examining most studies focusing on mobile and
digital technology in the context of information technology (IT), and most studies
have suggested that the perceived usefulness and ease of TAM are decisive
predictors of technology acceptance (Martin-Garcia et al., 2022; Rafique et al., 2020;
Munoz-Leiva et al., 2017).

Looking at the studies in the context of virtual stores, Oh et al. (2009) based on
the TAM model and focused on the Internet-based online virtual store, not only
usefulness and ease of use, but also playfulness due to abundant information are
important in the acceptance attitude of virtual stores. Supporting this, Ko et al. (2009)
suggested that the usefulness, ease, and pleasure of mobile shopping increase the
purchase intention for fashion products. More recently, a study applying the TAM
model focusing on the mobile app store revealed that perceived usefulness and ease
of use increase the acceptance intention of the mobile app store (Bae, 2015; Kim et
al., 2017).

As a result of examining the preceding studies, the technology acceptance
model has been empirically verified from online to mobile contexts, but no research
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has yet been conducted to verify the technology acceptance model in the context of
QR code virtual stores. The perceived ease and usefulness suggested in previous
studies can also act as a benefit factor that can increase acceptance in the QR code-
based basis. In order to predict the acceptability of consumers in the early stage of
recognition, it is necessary to consider the perceived benefits and risk factors of QR
code virtual stores at the same time.

The advancement of technology and the swift pace of globalization have altered
both business and the ways we gauge user behavior. Rocker (2010) suggests that the
traditional “ease of use” metric in TAM might not accurately forecast user actions
anymore. Ajzen and Fishbein (2000) emphasized the importance of aligning
measures with the “context” and “time”. Pourfakhimi et al. (2018) indicate that there
might be unaccounted factors crucial for predicting behavior, necessitating updates
to existing models. Therefore, the current study uses the TAM model and combines
some new factors to make it suitable for the virtual supermarkets context.

2.4. Research model and hypothesis development
2.4.1. Perceived usefulness (PU)

Perceived usefulness has been defined as “the degree to which a person believes
that using a particular system would enhance his or her job performance” (Davis,
1989, p. 319). In the study, perceived usefulness refers to the extent to which the
consumer believes that using the QR code virtual supermarkets improves his/her
shopping. In shopping, the perceived usefulness dimension relates to the usefulness
of shopping, energy or time efficiency, and ordering/delivery services, and refers to
the performance expectancy benefits of using QR code virtual supermarkets. It is
mentioned that most of the QR code virtual supermarkets are located in easily
accessible locations and can be used by consumers when commuting, thereby
reducing time and effort costs. Numerous researchers across various disciplines and
cultural backgrounds have illustrated the causal relationship between perceived
usefulness and consumers’ attitudes and intentions (Agag and El-Masry, 2016;
Gunawan et al., 2019; Suki and Suki, 2011). Thus, the following hypotheses are
proposed:

Hypothesis 1: Perceived usefulness of QR code virtual supermarkets for consumers
has a positive impact on attitude to adopt QR code virtual supermarkets.

Hypothesis 2: Perceived usefulness of QR code virtual supermarkets for

consumers has a positive impact on intention to use QR code virtual

supermarkets.

2.4.2. Perceived ease of use

Perceived ease of use is described as “the extent to which an individual
perceives using a specific system to be effortless” (Aditya and Wardana, 2016; Davis,
1989, p. 320). Variations in research settings can result in diverse interpretations of
the issue, thus this study postulates that perceived ease of use refers to the extent to
which consumers perceive using QR code virtual supermarkets as requiring minimal
effort. In the realm of IT, the association between ease of use and purchase attitude
has been demonstrated in particular scenarios, such as the online purchase of airline
tickets (Guritno and Siringoringo, 2013), PT Tokopedia in Jabodetabek (Gunawan et
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al., 2019), mobile services (Suki and Suki, 2011), interest in online buying across
Apps in Surabaya (Atika et al., 2020; Ellitan and Prayogo, 2022). Thus, the
following hypothesis is proposed:

Hypothesis 3: Perceived ease of use of QR code virtual supermarkets for
consumers has a positive impact on attitude to adopt QR code virtual supermarkets.

2.4.3. Perceived enjoyment

Bagozzi, Davis, and Warshaw (1992) defined perceived enjoyment as “the
extent to which the activity of using the computer is perceived to be enjoyable in its
own right, apart from any performance consequences that may be anticipated”. In the
current study, perceived enjoyment has been conceptualized as the extent to which
consumers believe that taking part in the activity of experiencing shopping through
QR code virtual supermarkets would be enjoyable. Previous studies have confirmed
the significant impact of perceived enjoyment on the attitude to new technology
(Childers et al., 2001; Chinomona, 2013; Praveena and Thomas, 2014). Perceived
enjoyment relates to the curiosity and visual appeal of the QR code virtual
supermarket (Ko et al., 2009; Oh et al., 2009). It can be seen that the respondents are
curious to see the display screen of the visually presented product of the QR code
virtual supermarkets. In addition, even though the product is not presented as a real
product, the product photo is very similar to the actual image and catches the eye
because it is pretty. In the context of this study, it can be assumed that the perceived
enjoyment of using QR code virtual supermarkets to experience shopping would
positively affect customers’ attitude to use QR code virtual supermarkets. Thus, the
following hypothesis is proposed:

Hypothesis 4: Perceived enjoyment of QR code virtual supermarkets for
consumers has a positive impact on attitude to adopt QR code virtual supermarkets.

2.4.4. Personal innovativeness of information technology (PIT)

Personal innovativeness as “the degree to which the individual is receptive to
new ideas and makes innovation decisions independently of the communicated
experience of others” (Midgley, 1977, p. 49). Based on this definition, numerous
previous studies on technology adoption included personal innovativeness as a factor
influencing the willingness of an individual to use new technologies (Okumus et al.,
2018). In the meantime, Tan and Ooi (2018), found innovativeness as the most
significant predictor of behavioural intentions to use a new technology. There is a
strong conviction that consumer personal innovativeness will have a favorable and
notable impact on their willingness to embrace new technology (San and Herrero,
2012). Zang et al. (2024) identified personal innovativeness as a significant predictor
of users’ intentions within an omni-channel context and mobile payment in India
(Patil et al., 2020). Shopping at QR code virtual supermarkets is a new technological
experience for Vietnamese consumers. Therefore, consumers’ perceptions of QR
code virtual supermarkets shopping are significantly shaped by personal
innovativeness. Individuals with higher levels of personal innovativeness are more
likely to shop at virtual supermarkets. Thus, the following hypotheses are proposed:

Hypothesis 5: Personal Innovativeness of Information Technology has a
positive impact on attitude to adopt QR code virtual supermarkets.
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Hypothesis 6: Personal Innovativeness of Information Technology has a
positive impact on intention to use QR code virtual supermarkets.

2.4.5. Attitude and intention to adopt virtual supermarket

Rokeach (1968) defines attitude as interconnected predispositions to act
concerning an object or situation, while Ajzen (1991) proposes that attitudes
represent the inclination to respond favorably or unfavorably towards people, objects,
institutions, or events. This concept has been employed to assess its impact on
behavioral intentions in various leading theories of IS/IT adoption, such as TRA
(Ajzen and Fishbein, 2000) and TAM (Davis, 1989). These frameworks suggest that
a person’s intention is shaped by their attitude towards system usage (Acock and
Fuller, 1984; Dwivedi et al., 2019; Fischer, 2017). Several researchers, including
Acock and Scott (1980) and Redillas et al. (2023), have affirmed the notable
connection between attitude and behavioral intention. In this study, it is reasonable to
consider that Perceived ease of use, Perceived usefulness, and Perceived enjoyment
had a positive influence on customers’ attitudes towards the QR code virtual
supermarkets, consequently resulting in a more favorable intention to use the QR
code virtual supermarkets. Thus, the following hypothesis is proposed:

Hypothesis 7: The attitude to adopt QR code virtual supermarkets has a positive
impact on intention to use QR code virtual supermarkets.

2.4.6. Moderating effects of perceived risk

Perceived risk was clarified as “an observation on hesitation that made by users
and also an unpleasant aftermaths of business deal done by a wholesaler” (Gupta and
Kim, 2010, p. 19). Risk is a crucial consideration when implementing cutting-edge
virtual supermarket technology. Perceived risk acts as an obstacle in building loyalty,
exerting a detrimental moderating influence on the satisfaction-loyalty connection
(Huy Tuu et al., 2011). Furthermore, Thakur and Srivastava (2014) suggested a
detrimental correlation between perceived risk and the behavioral intention to adopt
new technology.

The use of the perceived risk construct has become widespread in recent
decades (Bruwer and Cohen, 2019; Pathak et al., 2017;). Focusing on the online
context, the importance of risk perceptions is evident when conducting an e-purchase.
perceived risk as a moderator of the key relational mediators of satisfaction and trust,
(Paulssen et al., 2014), and Perceived risk plays a significant role in moderating the
relationship between satisfaction and continuance intention, as well as between
confirmation and satisfaction, but it doesn’t have a significant effect on the
relationship between perceived usefulness and satisfaction, nor between perceived
usefulness and continuance intention (Jangir et al., 2022). In addition to the risks
related to intangibility and time delays, customers must share personal and financial
information with providers who may not always be well-known (De Ruyter et al.,
2001). In situations where consumers perceive a high genuine risk with a purchase,
their preference for moderately incongruent products vanishes, and they opt for the
congruent option instead. Conversely, when there’s no perceived risk, the positive
impact of moderate incongruity becomes evident. This shift in preference appears to
be driven by consumers’ tendency to adhere to the norm under conditions of high
risk (Campbell and Goodstein, 2001). Hence, perceived risk holds significant
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importance, particularly during the initial phases of customers adopting QR code
virtual supermarkets purchasing. Similarly, this study explores how perceived risk
influences the relationship between consumer attitude and the intention to engage in
QR code virtual supermarkets shopping. Thus, the following hypothesis is proposed:

Hypothesis 8: Perceived risk moderates the relationship between the attitude
and intention to adopt QR code virtual supermarkets, such that the relationship is
stronger for consumers who perceive the perceived risk as low and vice versa.

The above hypotheses result in a theoretical model as proposed in Figure 1.

. el
Perceived usefulness H2

Hl

Perceived ease of use

H3 Attitude to use QR code- H7 | Intention to QR code-based
based virtual supermarket virtual supermarket

Perceived enjoyment H4

HS8

Perceived Risk

Personal Innovativeness of

Information Technology

H6

Figure 1. Research model.
3. Methodology

3.1. Measures

The proposed model adopted previously validated scales from the literature to
measure the different variables. First, five items for Perceived Usefulness (PU) were
adapted from Agarwal and Prasad (1998) and Venkatesh and David (2000); five
items for Perceived Ease of Use (PEOU) were adapted from David (1989) and seven
items for Perceived Innovativeness of Information Technology (PIT) were adapted
base on Agarwal and Prasad (1998). Second, five items adapted from Lindell and
Prater (2000) were employed to measure Perceived Risk (PR). Third, four items
based on the work of Ghani et al. (1991) were used to measure Perceived Enjoyment
(PE). Fourth, attitude (ATT) was measured using a five-item scale adapted from
Wilson et al. (2000). Finally, five items adopted from previous research on new
technology adoption were used to measure intention (INT) (e.g., Ajzen and Fishbein
(2000); Venkatesh and David (2000), and Farrid and Gisip (2021)). All the scales
were measured on a Likert-type scale ranging from strongly disagree = 1 to strongly
agree = 7.

3.2. Sampling

The study uses convenient sampling technique of Vietnamese consumers aged
18 years and over. Those who were familiar with QR code-based virtual supermarket
or had prior experience with them were selected for the study. The questionnaire was
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disseminated via wall posts on social media platforms such as Facebook, Zalo, and
Google+. The data were collected at three big cities, including Ha Noi, Da Nang, and
Ho Chi Minh city. As previously mentioned, two mandatory screening questions
were posed before participants could access the questionnaire. Approximately 367
individuals opened the questionnaire, and of these, 32 were disqualified based on the
screening questions. Consequently, 335 respondents remained eligible for further
analysis. Bartlett et al. (2010) emphasized that for SEM research, a sample size of at
least 10 observations per indicator (independent variable) is recommended. With 335
cases collected, the current sample size is deemed adequate for subsequent analyses
using structural equation modeling. The characteristics of the respondents are
presented in Table 1.

Table 1. Demographic characteristics of the sample.

Variable Description Frequency Percent
Gender Male 106 31.6%
Female 229 68.4%
18-25 143 42.7%
26-33 105 31.3%
Age 3441 69 14.8%
42-49 15 4.4%
50-57 3 0.8%
Student 45 13.4%
Part-time 37 11.0%
Full-time 86 25.7%
Employment Homemaker 22 6.6%
Self-employed 63 18.8%
Serving for government 37 11.0%
Serving for private 30 9.1%
Others 15 4.4%
. . 1-2 purchases 79 23.6%
il et b3 % Bt
>5 purchases 154 46.0%
0-1,000,000 VND 37 11.0%
Amounts spent virtual 1,000,000-3,000,000 VND 117 35.0%
supermarket (last six month) 3,000,000-5,000,000 VND 67 20.0%
5,000,000-8,000,000 VND 79 23.6%
>8,000,000 VND 35 10.4%

3.3. Data analysis

To validate the measures and examine the proposed hypotheses, the two-step
approach outlined by Anderson and Gerbing (1988) was adopted, and the analysis
was conducted using the AMOS 24.0 program. Initially, confirmatory factor analysis
(CFA) was carried out to assess the reliability and validity of the measures. Second,
a structural model was assessed to test the direct and indirect relationships between
the variables of the study.

4. Results

4.1. Evaluation and refinement of measurement scales

To ensure the reliability of the measurement variables in this study, items that
hindered the single dimensionality of each research concept were removed using
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Cronbach’s alpha and item-to-total correlation analysis for each measurement
variable. Consequently, 36 items were identified for exclusion based on the

calculation of item-to-total correlations, using the recommended cutoff of 0.50. To

enhance the Cronbach’s alpha and item-to-total correlations, one item from each of

the seven factors was eliminated. The coefficient alphas arrange between 0.860 and
0.913 across the seven factors.

Table 2. Results of exploratory factor analysis (EFA).

Component

1 2 3 4 5 6

PI5
P17
PI1
PI3
P16
P12
Pl4
PU3
PU4
PU2
PU1
PUS5
IN3
IN2
IN1
IN4
INS
PEUS
PEU3
PEU1
PEU4
PEU2
PE4
PE2
PES5
PE3
AT3
AT4
ATI
ATS
AT2

0.807
0.803
0.743
0.731
0.706
0.657
0.571
0.903
0.858
0.834
0.830
0.786
0.903
0.816
0.813
0.770
0.582
0.868
0.850
0.779
0.759
0.705
0.895
0.858
0.821
0.813
0.794
0.715
0.715
0.571
0.562

Extraction Method: Principal Component Analysis.
Rotation Method: Promax with Kaiser normalization.
a. Rotation converged in 6 iterations.
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The findings from Table 2 indicate that the initial set of 35 observed variables
was effectively maintained and organized into 6 distinct clusters. Each observed
variable demonstrated satisfactory factor loadings, all exceeding 0.5 (Hair et al.,
2010). The factor loadings spanned from 0.562 to 0.903, confirming that all variables
were deemed acceptable. Consequently, these observed variables can be categorized
into the 6 identified clusters.

4.2. Measurement model assessment

Confirmatory Factor Analysis (CFA) was employed for each research concept,
utilizing refined items identified through internal consistency analysis. The objective
was to assess the factorial structure of the complete scale and validate the reliability
and validity of the corresponding measurement model, focusing on convergent and
discriminant validity to ensure the unidimensionality of the multiple-item structures
(Bollen, 1989). Residual difference analysis was conducted for further scale
refinement. Specifically, items with residuals exceeding + 2.58 were flagged for
deletion to enhance the single dimensionality of each study concept (Kline, 1998).
The outcomes revealed that 2 items of Personal Innovativeness of Information
Technology (PIT) were eliminated to improve model fit.

As depicted in Table 3, the findings reveal that the items comprising each
construct exhibit substantial loading values (0.50 or higher). Furthermore, each
constituent concept demonstrates an AVE (Average Variance Extracted) level
surpassing the threshold of 0.50, indicating their reliability as measurement tools.
Additionally, to validate each constituent concept, it is imperative to assess whether
the individual factors exhibit distinct differences from one another, as well as their
correlations with external variables. The fit indices of the measurement model are as
follows: y2/df =2.332, GF1=0.821, TLI =0.901, CFI=0.910, IFI=0.911, RMSEA
=0.063 (Hair et al., 2010).

Table 3. CFA results of the measurement model.

Number of items

Constructs Cronbach’s alpha CR AVE Parameter estimate t-value
Before analysis  After analysis

PU 5 5 0.913 0.843  0.681 0.767-0.875 17.139-21.436
PEU 5 5 0.886 0.780  0.609 0.759-0.796 14.718-15.387
PE 4 4 0.896 0.826  0.550 0.813-0.904 16.829-20.722
PIT 7 5 0.841 0.718  0.584 0.673-0.796 10.692-11.946
ATT 5 5 0.893 0.729  0.689 0.758-0.825 16.337-17.103
INT 5 5 0.893 0.835  0.632 0.715-0.871 14.493-19.120
PR 5 5 0.875 0.790  0.586 0.730-0.794 13.874-14.952

x2/df=2.332, GF1=0.821, TLI =0.901, CFI=0.910, IFI =0.911, RMSEA = 0.063.

Assessing discriminant validity involves calculating the correlation between
concepts along with their respective confidence intervals, following Joreskog’s
(1988) method. If the confidence interval encompasses 1.0, it suggests that there are
no significant differences between the two concepts (Anderson and Gerbing, 1988).
The findings indicate that the correlations between each concept, along with their

10
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standard errors and confidence intervals, do not exceed 1.0. Additionally, the AVE
(Average Variance Extracted) of each variable surpasses the squared correlation
between the variables. Comparing AVE with squared correlations (R-squared values)
helps to demonstrate discriminant validity by ensuring that each construct explains
more variance in its indicators than it shares with any other construct. This ensures
that the constructs are distinct and not highly correlated due to measurement overlap
or shared variance.

4.3. Structural model analysis

Structural Equation Modeling (SEM) was utilized to test the proposed research
model (see Figure 2).

1.00
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1.00

1.00 / [ nafTma e [l fms |

1 1 1 1 1
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Figure 2. SEM results of the research model.

The outcomes revealed that the TLI, CFI, and IFI scores (0.897, 0.908, and
0.909, respectively) met the criteria, indicating a favorable fit between the structural
model and the data. The RMSEA and GFI values were 0.068 and 0.825, respectively,
indicating a fit close to the desired level. The relative Chi-square/df ratio (2.616) fell
within the recommended range. The R-squared value for ATT is 0.637, indicating
that 63.7% of the variation in ATT can be explained by the independent variables.
Similarly, the R-squared value for INT is 0.570, meaning that 57.0% of the variation
in INT can be attributed to the independent variables. These fit indices were deemed
satisfactory, suggesting that the structural model adequately represents the data,
considering the sample size, and could potentially be employed to elucidate the
hypotheses in this study. Thus, all fit indices fell within the appropriate range,
indicating a good model fit (Hair et al., 2010). Additionally, a structural equation

11
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model analysis was conducted to evaluate the hypotheses of this research, with the
results presented in Table 4.

Table 4. Path analysis results.

Hypothesis Path Estimate C.R. p Result

H1 PU — ATT 0.295 5.507 Hkx Supported

H2 PU — INT 0.000 —0.005 0.996 Not Supported
H3 PEU — ATT 0.379 6.521 Hokx Supported

H4 PE — ATT 0.214 3.581 oAk Supported

HS5 PIT — ATT 0.122 2.430 0.015%* Supported

H6 PIT — INT 0.125 2.133 0.033%* Supported

H7 ATT — INT  0.585 7.533 ok Supported

Note: *** p <0.01, ** p <0.05, * p < 0.1 level of significance; C.R. (Criteria Ratio).

Once the model fit reached satisfactory levels, a null hypothesis (H0) was
employed to test whether any relationship remained or was estimated to be zero. As
anticipated, the results indicate that all hypothesized relationships, with the exception
of those involving Perceived Usefulness (PU), Perceived Ease of Use (PEU),
Perceived Enjoyment (PE), and Personal Innovativeness of Information Technology
(PIT) to Attitude to Use QR code-based virtual supermarkets, were positively
significant. Moreover, Attitude to Use VSs exhibited a significant relationship with
Intention to Use VS (f = 0.585, p < 0.01), supporting hypothesis H7. Contrary to the
proposed hypothesis, it was found that hypothesis H2 (f = 0.000, p = 0.996) was not
statistically significant, indicating that Perceived Usefulness did not influence
Intention to Use VS. This suggests that all hypotheses (except H2) were supported.
Additionally, the results highlight strong direct influences from Perceived Usefulness
and Perceived Ease of Use on Attitude to Use QR code-based virtual supermarkets,
subsequently influencing Intention to Use QR code-based virtual supermarkets.

4.4. Moderating effects

A moderating effect is identified when the interaction between two hidden
variables is influenced by a third variable, thus altering the relationship (Hair et al.,
2013; Memon et al., 2019). In this study, perceived risk was employed as a
moderator. The analysis results are shown in Table 5.

Table 5. Moderating effects.

Estimate S.E. C.R. 4
ZINTENTION «— INTERPRISK —0.120 0.030 -3.259 0.030
ZINTENTION «— ZPRISK 0.174 0.049 3.568 ok
ZINTENTION «— ZATTITUDE 0.503 0.049 10.344 ok

Note: *** p < 0.01, ** p < 0.05, * p < 0.1 level of significance.
ZINTENTION, ZATTITUDE, and ZPRISK are the names of the standardized variables created from
INTENTION, ATTITUDE, and PRISK, respectively.

As shown in Table 5, both perceived risk and attitude significantly influence
the intention to use QR code-based virtual supermarkets. It also indicated that the
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interaction between perceived risk and attitude was significant (p = 0.030 < 0.05) in
explaining the variance in Intention, thereby supporting HS. This suggests that
varying levels of perceived risk could significantly moderate the relationship
between attitude and intention to use QR code-based virtual supermarkets during the
consumption process. Furthermore, the regression coefficient is —0.12, indicating a
negative correlation. This suggests that as perceived risk increases, it diminishes the
impact of attitude on intention to use QR code-based virtual supermarkets.

5. Conclusion and discussion

5.1. Summary findings

Majority of existing studies have explored the significant impact of
innovativeness on behavioural intention (Cheng and Huang, 2013; Tan and Sie, 2015;
Thakur and Srivastava, 2014; Yang, 2012). However, not many studies have
analysed the impact of personal innovativeness on attitude. This indicates that the
simplicity of using the technology and the level of satisfaction with the virtual
supermarket shopping encounter are crucial factors in predicting the prospective
shopper’s intent. In particular, this study argues that consumers will opt for QR code
virtual supermarket purchases only if they perceive the experience as enjoyable and
find the technology easy to navigate. This assertion is backed by findings from
Ramayah et al. (2003) as well as Shaikh et al. (2020). The perceived usefulness did
not emerge as a significant determinant of the intention to shop at QR code virtual
supermarkets. This study suggests that this unexpected outcome may be influenced
by factors such as the nature of shopping preferences. QR code virtual supermarkets
purchases are believed to be less common in Vietnam consumers, while shoppers
still prefer traditional supermarkets for purchasing items. Consumers’ attitude toward
this type of shopping determines their expectations, which further determines their
behavioral intentions (Alshare and Lane, 2011; Rahman et al., 2019; Sumak et al.,
2010). Especially, the relationship between consumers’ attitudes and behavioral
intentions is largely influenced by the perceived risk. The moderating role of
perceived risk is supported by the study of Johnson (2022).

5.2. Research significances
5.2.1. Theoretical implications

This study adds to the current body of literature in several ways. Initially,
previous research in the retail sector has predominantly focused on investigating
virtual reality stores and their impacts. However, few studies have been found on QR
code-based virtual supermarkets and consumers’ responses to this type of shopping.
Therefore, this study contributes to the literature by analyzing the adoption of
consumers of QR code-based virtual supermarkets in the retail industry. And second,
the primary theoretical advancement of this study involves broadening the
application scope of TAM theory within retail research. Specifically, it explores
three key factors of TAM theory (perceived ease of use, perceived usefulness, and
attitude) as they relate to retailing and the additional factors, include perceived
enjoyment and personal innovativeness of information technology, in TAM theory
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has been recognized as playing a role in enhancing consumers’ attitudes to use QR
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virtual supermarket content and make it as immersive as possible. Thirdly, the
significance of consumers’ perceptions risk enhances consumers’ using QR code-
based virtual supermarkets; therefore, managers should provide a series of support
measures to minimize the perceived risk of users as much as possible.
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Although there are many theoretical and practical contributions, some
limitations exist in this study that can provide directions for future research. First,
when collecting data, one of the limitations of this study is that it only contains data
from Vietnam, which may not be generalized to the other cultural context and
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applications among these demographic variables.

Author contributions: Conceptualization, THN and HQN; methodology, THN;
formal analysis, THN, HQN, CDV and TLAP; writing—original draft preparation,
THN and HQN; writing—review and editing, CDV and TLAP; visualization, CDV
and TLAP. AIll authors have read and agreed to the published version of the
manuscript.

Funding: This research is funded by Funds for Science and Technology
Development of the University of Danang under project number B2021-DN07-01.

Conflict of interest: The authors declare no conflict of interest.

Acock, A. C., & Fuller, T. (1984). The Attitude-Behavior Relationship and Parental Influence: Circular Mobility in Thailand.
Social Forces, 62(4), 973. https://doi.org/10.2307/2578558

Ajzen, ., & Fishbein, M. (2000). Attitudes and the Attitude-Behavior Relation: Reasoned and Automatic Processes. European
Review of Social Psychology, 11(1), 1-33. https://doi.org/10.1080/14792779943000116

Agarwal, R., & Prasad, J. (1998). A Conceptual and Operational Definition of Personal Innovativeness in the Domain of
Information Technology. Information Systems Research, 9(2), 204-215. https://doi.org/10.1287/isre.9.2.204

Al-Ateeq, B., Sawan, N., Al-Hajaya, K., et al. (2022). Big data analytics in auditing and the consequences for audit quality: A

study using the technology acceptance model (TAM). Corporate Governance and Organizational Behavior Review, 6(1), 64—
78. https://doi.org/10.22495/cgobrv6il p5

Anderson, J. C., & Gerbing, D. W. (1988). Structural equation modeling in practice: A review and recommended two-step
approach. Psychological Bulletin, 103(3), 411-423. https://doi.org/10.1037/0033-2909.103.3.411

14



Journal of Infrastructure, Policy and Development 2024, 8(8), 6713.

Asistores, M. G. P. (2022). The Use of Quick Response (QR) Codes and Its Benefits to the Online Selling: An Action Research.
https://doi.org/10.5281/ZENODO.6853623

Bagozzi, R. P., Baumgartner, H., & Yi, Y. (1992). State versus Action Orientation and the Theory of Reasoned Action: An
Application to Coupon Usage. Journal of Consumer Research, 18(4), 505. https://doi.org/10.1086/209277

Barrett, A., Pack, A., Guo, Y., et al. (2020). Technology acceptance model and multi-user virtual reality learning environments for
Chinese language education. Interactive Learning Environments, 31(3), 1665—-1682.
https://doi.org/10.1080/10494820.2020.1855209

Bartlett, J. E., Kotrlik, J. W. & Higgins, C. C. (2001). Organizational Research: Determining Appropriate Sample Size in Survey
Research. Learning and Performance Journal, 19, 43-50.

Bruwer, J., & Cohen, J. (2019). Restaurants and wine by-the-glass consumption: Motivational process model of risk perception,
involvement and information-related behaviour. International Journal of Hospitality Management, 77, 270-280.
https://doi.org/10.1016/j.ijhm.2018.07.006

Bilgin, M. H., Danis, H., & Demir, E. (2021). Eurasian Business and Economics Perspectives. In: Eurasian Studies in Business
and Economics. Springer International Publishing. https://doi.org/10.1007/978-3-030-65147-3

Campbell, M. C., & Goodstein, R. C. (2001). The Moderating Effect of Perceived Risk on Consumers’ Evaluations of Product
Incongruity: Preference for the Norm: Table 1. Journal of Consumer Research, 28(3), 439-449.
https://doi.org/10.1086/323731

Chinomona, R. (2013). Mobile Gaming Perceived Enjoyment and Ease of Play as Predictors of Student Attitude and Mobile
Gaming Continuance Intention. Mediterranean Journal of Social Sciences. https://doi.org/10.5901/mjss.2013.v4n14p237

Davis, F. D. (1989). Perceived Usefulness, Perceived Ease of Use, and User Acceptance of Information Technology. MIS
Quarterly, 13(3), 319. https://doi.org/10.2307/249008

Deng, X., & Yuan, L. (2020). Integrating Technology Acceptance Model With Social Capital Theory to Promote Passive Users’
Continuance Intention Toward Virtual Brand Communities. IEEE Access, 8, 73061-73070.
https://doi.org/10.1109/access.2020.2987803

Dwivedi, Y. K., Rana, N. P., Jeyaraj, A., et al. (2017). Re-examining the Unified Theory of Acceptance and Use of Technology
(UTAUT): Towards a Revised Theoretical Model. Information Systems Frontiers, 21(3), 719-734.
https://doi.org/10.1007/s10796-017-9774-y

Emilien, G., Weitkunat, R., & Liidicke, F. (2017). Consumer Perception of Product Risks and Benefits. Springer International
Publishing. https://doi.org/10.1007/978-3-319-50530-5

Ghani, J. A., Supnick, R., & Rooney, P. (1991). The experience of flow in computer-mediated and in face-to-face groups. In:
Proceedings of the 12th International Conference on Information Systems, ICIS 1991; 16—-18 December 1991; New York,
NY, USA.

Gunawan, F., Ali, M. M., & Nugroho, A. (2019). Analysis of the Effects of Perceived Ease of Use and Perceived Usefulness on
Consumer Attitude and Their Impacts on Purchase Decision on PT Tokopedia In Jabodetabek. European Journal of Business
and Management Research, 4(5). https://doi.org/10.24018/ejbmr.2019.4.5.100

Gupta, S., & Kim, H. (2009). Value-driven Internet shopping: The mental accounting theory perspective. Psychology &
Marketing, 27(1), 13-35. https://doi.org/10.1002/mar.20317

Haider, M. J., Changchun, G., Akram, T., & Hussain, S. T. (2018). Does gender differences play any role in intention to adopt
Islamic mobile banking in Pakistan? An empirical study. Journal of Islamic Marketing, 9(2), 439-460.
https://doi.org/10.1108/JIMA-11-2016- 0082

Hair, J. F., Ringle, C. M., & Sarstedt, M. (2013). Partial Least Squares Structural Equation Modeling: Rigorous Applications,
Better Results and Higher Acceptance. Long Range Planning, 46(1-2), 1-12. https://doi.org/10.1016/j.1rp.2013.01.001

Huang, Y. C., Li, L. N., Lee, H. Y., et al. (2023). Surfing in virtual reality: An application of extended technology acceptance
model with flow theory. Computers in Human Behavior Reports, 9, 100252. https://doi.org/10.1016/j.chbr.2022.100252

Huy Tuu, H., Ottar Olsen, S., & Thi Thuy Linh, P. (2011). The moderator effects of perceived risk, objective knowledge and
certainty in the satisfaction-loyalty relationship. Journal of Consumer Marketing, 28(5), 363-375.
https://doi.org/10.1108/07363761111150017

Jangir, K., Sharma, V., Taneja, S., et al. (2022). The Moderating Effect of Perceived Risk on Users’ Continuance Intention for
FinTech Services. Journal of Risk and Financial Management, 16(1), 21. https://doi.org/10.3390/jrfm16010021

15



Journal of Infrastructure, Policy and Development 2024, 8(8), 6713.

Jathar, C., Gurav, S., & Jamdaade, K., et al. (2019). A review on QR code analysis. International Journal of Application or
Innovation in Engineering & Management (IJAIEM), 8(7), 1-6.

Johnson, W. G. (2022). Caught in quicksand? Compliance and legitimacy challenges in using regulatory sandboxes to manage
emerging technologies. Regulation & Governance, 17(3), 709—725. https://doi.org/10.1111/rego.12487

Kim, E. Y., & Lee, M. (2013). An Exploratory Study of Perceived Benefits and Risks for QR Code based Virtual Fashion Stores.
Korean Journal of Human Ecology, 22(5), 477—490. https://doi.org/10.5934/kjhe.2013.22.5.477

Kim, E. Y., & Yoon, N. (2014). Perceived QR code technological attributes in the smart shopping context. Journal of Global
Fashion Marketing, 5(4), 297-307. https://doi.org/10.1080/20932685.2014.926130

Kim, J., Paek, B., & Lee, H. (2022). Exploring Innovation Ecosystem of Incumbents in the Face of Technological Discontinuities:
Automobile Firms. Sustainability, 14(3), 1606. https://doi.org/10.3390/su14031606

Ko, E.,Kim, E. Y., & Lee, E. K. (2009). Modeling consumer adoption of mobile shopping for fashion products in Korea.
Psychology & Marketing, 26(7), 669—687. https://doi.org/10.1002/mar.20294

Lena Ellitan, & Cornelia Prayogo. (2022). Increasing online Purchase through Perceived Usefulness, Perceived Risk and
Perceived Ease of Use. EKOMA : Jurnal Ekonomi, Manajemen, Akuntansi, 1(2), 261-270.
https://doi.org/10.56799/ekoma.v1i2.463

Lindell, M. K., & Prater, C. S. (2000). Household Adoption of Seismic Hazard Adjustments: A Comparison of Residents in Two
States. International Journal of Mass Emergencies & Disasters, 18(2), 317-338.
https://doi.org/10.1177/028072700001800203

Mailizar, M., Almanthari, A., & Maulina, S. (2021). Examining Teachers’ Behavioral Intention to Use E-learning in Teaching of
Mathematics: An Extended TAM Model. Contemporary Educational Technology, 13(2), ep298.
https://doi.org/10.30935/cedtech/9709

Memon, M. A., Cheah, J. H., Ramayah, T., et al. (2019). Moderation analysis: issues and guidelines. Journal of Applied Structural
Equation Modeling, 3(1), 1-11. https://doi.org/10.47263/JASEM.3(1)01

Midgley, D. F. (1977). Innovation and new product marketing. Halsted Press, Wiley, New York.

Mohammadi, H. (2015). Investigating users’ perspectives on e-learning: An integration of TAM and IS success model. Computers
in Human Behavior, 45, 359-374. https://doi.org/10.1016/j.chb.2014.07.044

Muiioz-Leiva, F., Climent-Climent, S., & Liébana-Cabanillas, F. (2017). Determinants of intention to use the mobile banking apps:
An extension of the classic TAM model. Spanish Journal of Marketing—ESIC, 21(1), 25-38.
https://doi.org/10.1016/j.sjme.2016.12.001

Oh, S. H,, Kim, Y. M., Lee, C. W., et al. (2009). Consumer adoption of virtual stores in Korea: Focusing on the role of trust and
playfulness. Psychology & Marketing, 26(7), 652—668. https://doi.org/10.1002/mar.20293

Othman, M., Mohamad Sakri, I. N., Muhd Zain, N, et al. (2021). Design and Development of Groceries Ordering System with
QR Code. Journal of Computing Research and Innovation, 6(2), 154—164. https://doi.org/10.24191/jcrinn.v6i2.238

Patil, P., Tamilmani, K., Rana, N. P., et al. (2020). Understanding consumer adoption of mobile payment in India: Extending
Meta-UTAUT model with personal innovativeness, anxiety, trust, and grievance redressal. International Journal of
Information Management, 54, 102144. https://doi.org/10.1016/j.ijinfomgt.2020.102144

Paulssen, M., Roulet, R., & Wilke, S. (2014). Risk as moderator of the trust-loyalty relationship. European Journal of Marketing,
48(5/6), 964-981. https://doi.org/10.1108/ejm-11-2011-0657

Praveena, K., & Thomas, P. (2014). Continuance Intention to Use Facebook: A Study of Perceived Enjoyment and TAM.
Bonfring International Journal of Industrial Engineering and Management Science, 4(1), 24-29.
https://doi.org/10.9756/bijiems.4794

Pham, T. T. T., & Ho, J. C. (2015). The effects of product-related, personal-related factors and attractiveness of alternatives on
consumer adoption of NFC-based mobile payments. Technology in Society, 43, 159-172.
https://doi.org/10.1016/j.techsoc.2015.05.004

Rafique, H., Almagrabi, A. O., Shamim, A., et al. (2020). Investigating the Acceptance of Mobile Library Applications with an
Extended Technology Acceptance Model (TAM). Computers & Education, 145, 103732.
https://doi.org/10.1016/j.compedu.2019.103732

Rahman, M., Rana, Md. S., Hoque, M. N., et al. (2019). Brand perception of halal tourism services and satisfaction: the mediating
role of tourists’ attitudes. International Journal of Tourism Sciences, 19(1), 18-37.
https://doi.org/10.1080/15980634.2019.1592987

16



Journal of Infrastructure, Policy and Development 2024, 8(8), 6713.

Ramayah, T., Jantan, M., & Aafaqi, B. (2003). Internet usage among students of institutions of higher learning: The role of
motivational variables. In: Proceedings of the 1st International Conference on Asian Academy of Applied Business
conference. pp. 10-12.

Rauschnabel, P. A., & Ro, Y. K. (2016). Augmented reality smart glasses: an investigation of technology acceptance drivers.
International Journal of Technology Marketing, 11(2), 123. https://doi.org/10.1504/ijtmkt.2016.075690

Redillas, S. M., Sevilla, J., Papna, C., & Bacatan, J. (2023). The Influence of Consumer Attitude on Behavioral Intention in the
Choice of Gasoline Station. International Journal of Humanities Social Science and Management (IJHSSM), 3(5), 583-589.

Rocker, C. (2010). Why traditional technology acceptance models won't work for future information technologies?. International
Journal of Information and Communication Engineering, 4(5), 490-496.

Sagnier, C., Loup-Escande, E., Lourdeaux, D., et al. (2020). User Acceptance of Virtual Reality: An Extended Technology
Acceptance Model. International Journal of Human—Computer Interaction, 36(11), 993—1007.
https://doi.org/10.1080/10447318.2019.1708612

Sarmah, R., Dhiman, N., & Kanojia, H. (2021). Understanding intentions and actual use of mobile wallets by millennial: an
extended TAM model perspective. Journal of Indian Business Research, 13(3), 361-381. https://doi.org/10.1108/jibr-06-
2020-0214

Shaikh, I. M., Qureshi, M. A., Noordin, K., et al. (2020). Acceptance of Islamic financial technology (FinTech) banking services
by Malaysian users: an extension of technology acceptance model. Foresight, 22(3), 367-383. https://doi.org/10.1108/fs-12-
2019-0105

Shim, S. W., & Go, A. (2012). The study on application of QR code to digital signage. The Korean Journal of Advertising, 23(5),
187-214.

Singha, S. C., & Verma, M. K. (2019). Integration of AIDC Technology in Mobile via QR Code for Enhancing the Library
Services: A Case Study of Don Bosco College Central Library, Arunachal Pradesh. Indian Journal of Information Sources
and Services, 9(2), 44—48. https://doi.org/10.51983/ijiss.2019.9.2.626

Song, A. (2012). Virtual store, its possibility to progress as the 4th generation of distribution model. Available online:
http://www.fashionchannel.co.kr/main09/news.php?table=papernews&query=view&uid=4839 (accessed on 2 June 2012).

Speicher, M. (2018). Shopping in Virtual Reality. In: Proceedings of the 2018 IEEE Conference on Virtual Reality and 3D User
Interfaces (VR). https://doi.org/10.1109/vr.2018.8446187

Speicher, M., Cucerca, S., & Kriiger, A. (2017). VRShop. Proceedings of the ACM on Interactive, Mobile, Wearable and
Ubiquitous Technologies, 1(3), 1-31. https://doi.org/10.1145/3130967

Suki, N. M., & Suki, N. M. (2011). Exploring the relationship between perceived usefulness, perceived ease of use, perceived
enjoyment, attitude and subscribers' intention towards using 3G mobile services. Journal of Information technology
management, 22(1), 1-7.

Sumak, B., Heri¢ko, M., Polanéi¢, G., & Pusnik, M. (2010). Investigation of e-learning system acceptance using UTAUT.
International Journal of Engineering Education, 26(6), 1327.

Tan, W. K., & Sie, M. S. (2014). The impact of personal innovativeness on product aesthetics and self-connection with brand: a
case study of mobile phone users. Behaviour & Information Technology, 34(3), 316-325.
https://doi.org/10.1080/0144929x.2014.952777

Thakur, R., & Srivastava, M. (2014). Adoption readiness, personal innovativeness, perceived risk and usage intention across
customer groups for mobile payment services in India. Internet Research, 24(3), 369-392. https://doi.org/10.1108/intr-12-
2012-0244

tom Dieck, M. C., & Jung, T. H. (2017). Value of augmented reality at cultural heritage sites: A stakeholder approach. Journal of
Destination Marketing & Management, 6(2), 110—117. https://doi.org/10.1016/j.jdmm.2017.03.002

Trivedi, R., Teichert, T., & Hardeck, D. (2019). Effectiveness of pull-based print advertising with QR codes. European Journal of
Marketing, 54(1), 145-167. https://doi.org/10.1108/ejm-06-2018-0383

Venkatesh, V., & Davis, F. D. (2000). A Theoretical Extension of the Technology Acceptance Model: Four Longitudinal Field
Studies. Management Science, 46(2), 186—204. https://doi.org/10.1287/mnsc.46.2.186.11926

Venkatesh, V., Thong, J. Y. L., & Xu, X. (2012). Consumer Acceptance and Use of Information Technology: Extending the
Unified Theory of Acceptance and Use of Technology. MIS Quarterly, 36(1), 157. https://doi.org/10.2307/41410412

Wei, Z., Dou, W., Jiang, Q., et al. (2021). Influence of incentive frames on offline-to-online interaction of outdoor advertising.
Journal of Retailing and Consumer Services, 58, 102282. https://doi.org/10.1016/j.jretconser.2020.102282

17



Journal of Infrastructure, Policy and Development 2024, 8(8), 6713.

Wilson, T. D., Lindsey, S., & Schooler, T. Y. (2000). A model of dual attitudes. Psychological Review, 107(1), 101-126.
https://doi.org/10.1037/0033-295x.107.1.101

Yang, K. (2012). Consumer technology traits in determining mobile shopping adoption: An application of the extended theory of
planned behavior. Journal of Retailing and Consumer Services, 19(5), 484—491.
https://doi.org/10.1016/j.jretconser.2012.06.003

Yim, M. S., & Lee, S. H. (2013). A study of success and failure of virtual store: From Homeplus case. The Journal of Digital
Policy and Management, 11(4), 121-128.

Zhang, X., Park, Y., & Park, J. (2023). The effect of personal innovativeness on customer journey experience and reuse intention
in omni-channel context. Asia Pacific Journal of Marketing and Logistics, 36(2), 480—495. https://doi.org/10.1108/apjml-12-
2022-1013

18



