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Literature Review of Extended Reality Research in
Consumer Experience: Insight From Semantic
Network Analysis and Topic ModelingI

Hansol Choi, Hyemi Lee *

Ewha Womans University, Seoul, South Korea

Abstract

Extended Reality (XR) technology, the umbrella term covering hyper-realistic technologies, is known to enhance
consumer experience and is therefore developing rapidly and being utilized across various industries. Growing studies
have examined XR technology and consumer experience; however, the literature has failed to fully explore hyper-realistic
technology through a holistic perspective. To �ll this gap, we analyzed 720 Korean and international articles through
semantic network analysis and topic modeling and identi�ed the literature on XR research in consumer experience. As
a result, we extracted six main topics: “Tourism,” “Buying Behavior,” “XR Technology Acceptance,” “Virtual Space,”
“Game,” and “XR Environment.” The results provide comprehensive insight on XR technology in consumer experience,
whereas the literature is bounded on the production side as revealing a lack of academic discourse on consumer rights
and responsibilities. Research re	ecting the consumer welfare perspective is, therefore, recommended for future studies.

Keywords: Extended reality (XR), Virtual reality (VR), Augmented reality (AR), Consumer experience, LDA algorithm

1. Introduction

As an advanced computing platform, extended
reality (XR) is becoming popular in business

and has caused notable changes in various in-
dustries (Chuah 2018). XR refers to hyper-realistic
technologies encompassing virtual reality (VR), aug-
mented reality (AR), and mixed reality (MR), which
allow consumers to experience and interact with
both virtual and physical content in a highly im-
mersive and interactive environment (Bekele et al.
2018; Fast-Berglund, Gong, and Li 2018). An exam-
ple of an XR technology-based product is Oculus
Rift, the �rst VR device for consumers (The New
York Times 2016). The emergence of Pokémon GO,
an AR-based game, created a worldwide sensation
(Tang 2017). In addition, the COVID-19 outbreak in
2020 has further accelerated the spread of XR be-
cause of the demand for non-face-to-face interaction
across industries. In 2020, AR and VR spending,
including devices and services worldwide, totaled

$12 billion, an increase of 50% from 2019 (Forbes
2021).

XR has gained attention in business because it is
known to signi�cantly contribute to consumer in-
volvement in products, brands, and corporations. To
manage relationships and interactions with current
and potential consumers, corporations used to em-
phasize customer relationship management (CRM),
which manages customers by focusing on the point
of purchase (Schmitt 2010). Recently, the attention of
corporates has shifted to customer experience man-
agement (CEM), which focuses on every interaction
and touch point with consumers throughout pro-
cesses, including the decision-making, buying, and
using stages (Schmitt 2010). CEM refers to the process
of managing customers by interacting with them not
only at the time of purchase but also before and after
the purchase, so customers can have a memorable
experience with a company or product (Schmitt 2010).
The importance of experience was also emphasized in
the 2020 CES keynote speech by Samsung Electronics,
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such that the next 10 years are referred to as the “Age
of Experience” (Samsung Newsroom 2020).

XR is known to enhance the consumer experience
by providing complete immersion and a feeling of
enrichment in both physical and virtual environments
(Bekele et al. 2018; Jung et al. 2023). In this sense, XR
is becoming increasingly prevalent in business and
has led to signi�cant shifts across various domains
and industries (Chuah 2018). That is, XR technology
plays a crucial role in improving the experience of
consumers in this era of experience.

The practical adoption and utilization of XR tech-
nology in enhancing consumer experience has ad-
vanced rapidly in the international market; however,
scholarly discussions on how XR technology can
contribute to the consumer experience remain frag-
mented and provide limited insights. For example,
studies have primarily focused on the individual
technology level of XR (Chiang, Shang, and Qiao
2022; Hoffmann and Mai 2022; Riar et al. 2022) or
placed a narrow emphasis on speci�c utilizations
such as tourism (Akhtar et al. 2021; Sung 2022). This
implies that there is a signi�cant gap in academic lit-
erature. To address this gap, we attempt to provide
a broad overview of signi�cant issues within the XR
literature in the consumer experience domain, encom-
passing both Korean and international journals for a
more inclusive analysis.

South Korea is one of the leading countries in the
global XR market (Statista 2023). According to Statista
(2023), the B2C revenue from AR and VR in 2024 is
predicted to be 879.2 million USD, and it is also ex-
pected to increase annually by 10.5% on average by
2028. This suggests that the potential of the XR market
in Korea is promising, so it is necessary to compre-
hensively review research discussions by integrating
South Korean literature with international literature.

For the research purpose, we aimed to conduct a
literature review via the semantic network analysis
and topic modeling methods. We used the seman-
tic network analysis method to compensate for the
shortcomings of traditional content analysis. Content
analysis has widely been used to classify contents and
derive meanings, but this method can contain the sub-
jective bias of the coder, and information can be lost
during the manual coding process (Danowski 1993).
In addition, topic modeling is used in various studies
as a method to effectively capture issues by deriving
hidden topics (Jiang, Qiang, and Lin 2016; Lee, Kim,
and Han 2022). Using these methods, we strive to
provide a holistic view of XR technology in consumer
experience while minimizing subjective bias.

To comprehensively identify the literature on XR
technology in consumer experience, we formulated
research questions to unveil study characteristics,

keywords, and current issues. The speci�c research
questions are as follows:

Research question: What is the research discourse
on XR in consumer experience?

1.1. What are the general characteristics of the se-
lected studies?

1.2. What keywords were used in the studies on XR
in consumer experience?

1.3. What is the semantic network structure of the
area of XR in consumer experience?

1.4. What are the main research topics regarding
XR in consumer experience?

2. Conceptual background

2.1. XR technology in consumer experience

Fast-Berglund, Gong, and Li (2018) de�ned ex-
tended reality (XR) as “all real-and-virtual combined
environments and human-machine interactions gen-
erated by computer technology and wearables” (p.
32), and it encompasses VR, AR, and MR. This
XR is characterized by providing immersive expe-
riences that differentiate themselves from physical
reality (Margetis et al. 2021) and is increasingly be-
ing adopted in industries such as sports, gaming,
health care, agriculture, and disaster management
(Qamar, Anwar, and Afzal 2023). The need for XR
technology has been particularly emphasized since
the COVID-19 pandemic as an alternative to face-to-
face interactions (Cho, Yun, and Ko 2023).

As a subtechnology of XR, VR is de�ned as “a real
or simulated environment in which a perceiver ex-
periences telepresence” (Steuer 1992 p. 76–77). The
main characteristics of VR include presence, interac-
tivity, and immersion (Walsh and Pawlowski 2002).
Meanwhile, AR is understood as part of the concept of
the “virtuality continuum” that Milgram and Kishino
(1994) proposed. Milgram and Kishino’s virtuality
continuum places real and virtual environments on
opposite sides, and the authors further explained that
AR is a technology that is more biased toward the real
world among real and virtual environments. Azuma
(1997) argued that AR is the technology that inte-
grates virtual objects into the user’s physical space
and supplements reality rather than replacing it. AR
is characterized by combining the real and the virtual,
interacting in real time, and implementing in three
dimensions (Azuma 1997).

Understanding the basic concepts of these technolo-
gies is important for exploring discussions on XR
in consumer experience. In particular, because the
scope of XR technology has expanded rapidly after
the pandemic, consumers have become more familiar
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with the technology and more commonly experience
XR technology. Therefore, examining the issues of
XR technology in consumer experiences can provide
useful foundational information for future relevant
studies.

The characteristics or functions of XR technology
affect the consumer experience, which in turn has
an impact on the consumer response. For exam-
ple, “interaction” and “augmentation,” which are
attributes of XR technology, have a positive effect
on the consumer experience (Hoffmann and Mai
2022). In addition, VR attributes such as “vividness,”
“novelty,” “visual appeal,” and “interactivity” have
a positive effect on the consumer experience which
is known to be then positively affect attitudes and
behavioral intentions (Le, Chen, and Nguyen 2024).
According to the results of these previous studies, XR
technology can help enhance the consumer experi-
ence, which, in turn, affects the consumer response.

Meanwhile, in a limited number of studies re-
searchers have reviewed previous studies using big
data methods in research related to XR technology in
consumer experience, and previous researchers have
focused on speci�c areas or narrowed their scope
to individual XR technologies. For example, Sung
(2022) used Korean news data to compare changes in
virtual tourism discourse before and after the COVID-
19 pandemic. Similarly, Akhtar et al. (2021) focused
on digital tourism after COVID-19 and conducted a
systematic literature review on it. Moreover, Heller
et al. (2023) analyzed the co-authorship of consumer
behavior research focused on AR. Although these
studies provide useful information by focusing on
detailed technologies, they illuminate a need for a
comprehensive and inclusive discussion on XR tech-
nology in consumer experience in the academic �eld.
This means that a comprehensive study is needed to
more broadly examine the current issues regarding
XR technology in consumer experience, considering
the expansion of the usage areas of XR technology.

2.2. Semantic network analysis

Social network analysis is a method used to identify
the relationships among social entities as a net-
work, with nodes that represent actors and links that
show the connections between nodes (Wasserman
and Faust 1994). Semantic network analysis is an ex-
tension of principles of social network analysis, which
explores the relationships among words in textual
data by assigning them as nodes (Doerfel 1998).

Compared to traditional content analysis, seman-
tic network analysis has several advantages. Because
content analysis depends on researcher judgement
and ability, this method can cause a loss of infor-

mation and coder bias during the categorization of
contents (Danowski 1993). However, semantic net-
work analysis can minimize coder bias and analyze
objectively by preserving and using the original
words (Danowski 1993).

To understand the role and position of words in the
network structure, we use the “centrality” measure in
semantic network analysis. Centrality is a key concept
of social network analysis and is an indicator of the
relative importance of notes within a network (Free-
man 1979; Wasserman and Faust 1994).

Centrality can be measured with several indexes,
such as degree centrality, closeness centrality, be-
tweenness centrality (Wasserman and Faust 1994),
and eigenvector centrality (Bonacich 1987). Degree
centrality is an index that measures the extent to
which a word is connected to another word within
the network, and words that are more connected
to another word are considered to be more central
(Wasserman and Faust 1994). Closeness centrality in-
dicates the degree of closeness of words to other
keywords, and words that are closely placed to other
words and can interact quickly are considered more
central (Wasserman and Faust 1994). In this regard,
centrality is inversely correlated with distance, mean-
ing that the larger the total of the distances to other
words, the lower the centrality (Wasserman and Faust
1994). Betweenness centrality assesses the degree to
which a word mediates the relationship between
other words, and words with high betweenness cen-
trality are considered to have more control over the
information 	ow (Wasserman and Faust 1994). In ad-
dition, eigenvector centrality is an index measured by
evaluating the centrality of a word that is related to a
certain word, and when the word is associated with a
word that has high centrality, the value of eigenvector
centrality rises (Bonacich 1987, 2007; Ruhnau 2000).

The analysis of centrality provides an understand-
ing of the keywords within the network. In addition,
it contributes to the structural understanding of the
issues of XR technology in consumer experience by
considering the relationships between words.

2.3. Topic modeling

This study adopted the Latent Dirichlet Allocation
(LDA) algorithm, a popular topic modeling method,
to identify the main topics across research. Blei, Ng,
and Jordan (2003) developed the LDA method to clas-
sify topics based on the probability of occurrence of a
particular set of words. It is based on the assumptions
that documents include a mixture of hidden topics,
and each topic has a distribution of words (Blei, Ng,
and Jordan 2003). This method can be used to �nd
hidden topics in observable documents (Blei 2012).
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Table 1. Procedure for performing semantic network analysis and topic modeling.

Procedure Details

Step 1 Searching for and collecting articles Search and collect articles using keywords from the database (Web of Science, Research
Information Sharing Service, Korean studies Information Service System)

Step 2 Screening and data integration Select articles to be studied, and collect and integrate data on English titles, keywords,
and abstracts of selected articles.

Step 3 Data preprocessing Tokenize and extract nouns from the integrated data. Remove stopwords and unite
words with the same meaning.

Step 4 Frequency analysis and selecting
keywords

Term frequency (TF), term frequency-inverse document frequency (TF-IDF), and
keyword selection.

Step 5 Creating a network Create a network of keywords using the NetMiner program.
Step 6 Semantic network analysis Centrality analysis (degree centrality, closeness centrality, betweenness centrality,

eigenvector centrality) and visualization.
Step 7 Topic modeling Latent Dirichlet allocation (LDA) algorithm.

3. Methodology

3.1. Procedure

The procedure of this study is illustrated in Table 1.
First, we entered keywords related to XR in consumer
experience into the database to search for and collect
relevant articles. Second, we screened and classi�ed
the collected articles to select the articles for analy-
sis. After selecting the �nal articles, we collected and
integrated the English titles, keywords, and abstracts
of the selected Korean and international studies. We
extracted nouns from the integrated data using the
NetMiner program and removed stopwords. After
preprocessing the data, we analyzed the term fre-
quency (TF) and term frequency-inverse document
frequency (TF-IDF) using NetMiner. In addition, we
created a network and identi�ed relationships be-
tween keywords based on centrality value. Then, we
used the LDA topic modeling algorithm to derive the
main topics.

3.2. Searching and collecting data

We entered keywords into the database to iden-
tify and collect studies related to XR technology in
consumer experience. We targeted research published
between January 2016 and April 2023 because con-
sumers have widely adopted VR and AR technologies
since 2016, making it possible to identify the discourse
on XR in consumer experience. In addition, we ana-
lyzed both international and Korean journals because
Korea is recognized as a dynamic and promising
hub for the market and research on XR technolo-
gies in terms of consumer experience. The scope of
this quantitative study includes observational and ex-
perimental research on XR technologies in consumer

experience among Korea Citation Index (KCI)-listed
(candidate) journals and Social Science Citation In-
dex (SSCI)-listed journals. KCI is the system that uses
information from Korean journals, papers, and refer-
ences to examine citation relationships across Korean
journals (Korea Citation Index n.d.). Based on citation
results, the KCI can be used to evaluate the quality of
journals.

We employed several databases to compile re-
search articles. We used the Web of Science database
for international literature, the Research Information
Sharing Service (RISS), and the Korean studies Infor-
mation Service System (KISS) for Korean literature.
We used combined keywords with the Boolean op-
erators “OR” and “AND” to search for and gather
relevant studies. We applied the string to search for
title, abstract, and author keywords in the Web of
Science and for all in KISS and RISS. The basic search
string is as follows.

For the Web of Science:

(“extended reality” OR “virtual reality” OR “aug-
mented reality” OR “mixed reality”) AND (“con-
sumer experience” OR “customer experience” OR
“user experience” OR “purchase intention” OR “sat-
isfaction” OR “consumer (behavior OR behaviour)”
OR “customer (behavior OR behaviour)” OR “experi-
ential value”).

For the RISS and KISS:

(“extended reality” OR “U¥�ä” OR “virtual real-
ity” OR “�Á�ä” OR “augmented reality” OR “�
��ä” OR “mixed reality” OR “<i�ä”) AND
(“à�” OR “�D�” OR “¬©�”) AND (“½Ø” OR
“´Ø” OR “Ìq” OR “lä” OR “XÄ” OR “�Ù”
OR “½Ø�X”)1.

1 The translated version of Korean keywords into English is as follows: (“extended reality” OR “virtual reality” OR “augmented reality” OR “mixed reality”)
AND (“customer” OR “consumer” OR “user”) AND (“experience” OR “satisfaction” OR “purchase” OR “intention” OR “behavior” OR “experiential value”).
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Fig. 1. PRISMA 	owchart.

3.3. Data screening and integration

In this study, we selected studies in compliance
with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines as
illustrated in Fig. 1. In the �rst step, we collected a
total of 3,338 studies, including 3,158 studies using
search strings from the database and 180 studies us-
ing references from previous studies. We screened
the collected studies. We excluded 647 studies pub-
lished prior to 2016 and 241 duplicate studies. In
addition, we excluded 96 conference proceedings or
reports and 1095 studies unrelated to the topic of
this study. In the data screening phase, we care-
fully reviewed the title and abstract to select only
studies that were related to XR technology in con-
sumer experience. Furthermore, we excluded 54 arti-
cles because they were designed to educate speci�c
professional groups, such as �re�ghters and physi-
cians, or their subjects were not adult consumers
who had experienced XR. Moreover, we excluded
34 studies with no full text, 439 qualitative studies
including interviews and literature reviews, and 12
studies that performed big data analysis. A total of
720 studies to be included in the analysis were re-
tained through this process. After selecting the �nal
articles, we collected and integrated English titles,
keywords, and abstracts of Korean and international
studies.

3.4. Data preprocessing and selecting keywords

After the English titles, keywords, and abstracts of
the chosen studies were merged, we converted all text
to lowercase letters. From the integrated text data, we
extracted nouns using NetMiner. Then, we removed
stopwords and uni�ed words with similar meanings.
For example, we deleted words such as “purpose,”
“background,” and “implications,” which are com-
monly used in abstracts, because they could distort
the content, and we made all pluralized words, such
as games and platforms, singular. In addition, we
uni�ed terms referring to the same concept. For exam-
ple, we changed “Oculus” and “HTC Vive” to “HMD
(Head-Mounted Display).”

The words were automatically separated during
the tokenization process which was then reviewed to
ensure the tokenization was done properly. The inap-
propriate tokenization was manually �xed. For exam-
ple, the word, “COVID-19” was divided in “COVID”
and “19”, which was not proper because “COVID-19”
delivers the meaning of a global pandemic brought
in 2019 when both words are together. In this sense,
the separated words, “COVID” and “19” were com-
bined manually to retain the original meaning. In this
way, we combined several other cases of words and
abbreviated them as one word such as “technology
acceptance model” (TAM), “user experience” (UX),
“virtual reality” (VR), and “augmented reality” (AR).
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Table 2. Formula for the �nal keywords.

n = (−1+
√

1+ 4D)/2
n = the lowest frequency value among the words with high

frequency
D = total number of words

Sources: Sun, Shaw, and Davis (1999)

We performed keyword selection to choose the
�nal words to be used for semantic network analy-
sis. There are two methods to measure the keyword
frequency or importance of a keyword: term fre-
quency (TF), which represents the simple frequency
of a word, and term frequency-inverse document fre-
quency (TF-IDF), which indicates the importance of
a word. The formula for TF-IDF is the frequency of
a particular term in a document (TF) multiplied by
the inverse of the number of documents in which the
particular word appears (IDF; Kim and Gil 2019). The
value of TF-IDF increases when the frequency of a
speci�c word in a speci�c document increases, and
the number of documents containing the speci�c key-
word in all documents decreases (Kim and Gil 2019).
To determine the �nal number of keywords, we em-
ployed the formula that Sun, Shaw, and Davis (1999)
used. The formula is shown in Table 2.

The number of extracted words was limited to
words with a frequency of two or more, except for
words with a frequency of one. Therefore, the num-
ber of words with a frequency of two or more was
calculated to be 2,125, and the number of words to be
ultimately analyzed was 46.

3.5. Data analysis

We calculated TF, TF-IDF, and centrality values for
the selected 46 words. In addition, LDA was con-
ducted as a topic modeling analysis technique. The

topic coherence index is commonly used to determine
the number of topics when performing LDA (Data
Science Plus 2018). To decide the number of topics
suitable for topic modeling, we used the coherence
c_v and U_mass index that NetMiner provided. Hy-
perparameters alpha and beta were set to 0.1 and 0.01,
respectively, based on previous studies (Naili, Chaibi,
and Ghézala 2017; Zhao, Chen, and Zou 2015). When
determining the number of topics, the researcher
should also consider whether the topic content is se-
mantically well classi�ed along with the coherence
index. As a result of examining the index, it was found
that the U_mass value of Topic 6 was the highest, and
Topic 8 was the lowest, whereas the c_v value of Topic
8 was the highest, and the value of Topic 5 was the
lowest. We then performed LDA for each number of
topics, and we selected six topics that were classi�ed
well and seemed to accurately represent the meaning.
We compared the classi�ed topics with the contents of
the articles and named them by re	ecting the context.

4. Results

4.1. Study characteristics

In this study, we aim to identify academic discus-
sions and main topics on XR technology in consumer
experience. For this purpose, we collected, selected,
and analyzed 720 empirical studies. The results of
examining these studies according to the publication
year are presented in Fig. 2.

4.2. Term frequency (TF) and term frequency-inverse
document frequency (TF-IDF) results

The values of TF and TF-IDF for the 46 keywords
are presented in order as follows (see Table 3). In

Fig. 2. Number of articles by publication year.
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Table 3. TF and TF-IDF of top 46 keywords.

Ranking Keywords TF Keywords TF-IDF

1 VR 2,510 AR 1686.707
2 consumer 2,130 VR 1388.997
3 AR 2,088 game 1136.671
4 effect 1,483 brand 847.072
5 experience 1,285 tourism 830.417
6 technology 958 presence 815.524
7 application 608 product 786.797
8 game 532 application 707.196
9 presence 531 satisfaction 688.034
10 product 508 experience 662.374
11 environment 486 store 623.646
12 satisfaction 467 value 619.266
13 tourism 442 attitude 607.354
14 interactivity 420 environment 603.473
15 brand 403 content 590.744
16 attitude 379 interactivity 584.583
17 value 336 shopping 582.386
18 use 333 technology 575.150
19 intention 325 ads 569.189
20 shopping 319 sport 568.872
21 content 319 UX 561.927
22 UX 318 service 554.759
23 service 301 tourist 538.788
24 behavior 296 	ow 537.659
25 usefulness 263 intention 525.332
26 perception 259 purchase intention 505.741
27 response 257 metaverse 503.727
28 store 256 system 479.971
29 marketing 254 usefulness 475.653
30 system 253 behavior 472.311
31 purchase intention 251 image 469.202
32 tourist 248 perception 464.066
33 	ow 225 engagement 457.758
34 media 220 usage intention 456.094
35 enjoyment 213 use 443.632
36 image 205 media 436.509
37 immersion 200 enjoyment 435.937
38 engagement 200 marketing 432.830
39 ads 190 immersion 422.669
40 quality 187 effect 421.150
41 usage intention 186 response 420.865
42 sport 179 consumer 406.169
43 metaverse 165 quality 403.997
44 device 165 device 382.234
45 acceptance 160 video 375.167
46 video 157 acceptance 370.651

terms of TF, “VR,” “consumer,” “AR,” “effect,” “expe-
rience,” “technology,” “application,” “game,” “pres-
ence,” and “product” were the most frequently occur-
ring words. As a result of examination of TF-IDF, we
found that “AR,” “VR,” “game,” “brand,” “tourism,”
“presence,” “product,” “application,” “satisfaction,”
and “experience” appeared in order. This indicates
that research on XR in consumer experience with uses
in various �elds such as games and tourism repre-
sents an important topic of discussion.

Furthermore, we derived the main attributes that
consumers experience when using XR, such as “pres-
ence,” “interactivity,” “immersion,” and “	ow.” In

addition, we extracted words representing consumer
response, such as “intention,” “purchase intention,”
“behavior,” “engagement,” “usage intention,” and
“enjoyment.” This suggests that these studies tend to
focus mainly on the functional features of basic XR
technology and consumer responses.

When comparing TF and TF-IDF, the top 46 words
were the same. However, there were differences in
the speci�c rankings. First, some words increased in
relative importance in TF-IDF compared to those in
TF. In terms of TF, “game,” “tourism,” “ads,” “sport,”
and “metaverse” were ranked 8th, 13th, 39th, 42nd,
and 43rd, respectively, but their relative importance
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in TF-IDF increased to 3rd, 5th, 19th, 20th, and 27th,
respectively. This suggests that XR technology in
consumer experience is used in various domains, in-
cluding games, tourism, and shopping.

In contrast, the relative importance of some key-
words decreased. The words “use,” “effect,” and
“consumer,” which ranked 18th, 4th, and 2nd in the
TF, ranked 35th, 40th, and 42nd, respectively, in the
TF-IDF. This indicates that although the frequency
of these words was high, the relative importance of
these words decreased as they became more common
across studies.

4.3. Centrality analysis results

We examined the centrality values of the top 46
words to understand the network structure (see Ta-
ble 4). The subtechnologies of XR, “AR” and “VR,”
rank together as the highest in all centrality measures.
This suggests that both subtechnologies of XR play
an equally important role in the network structure.
Considering all centrality, it can be understood that
the technology words are the most connected to other
words and closest to other words, and they are sig-
ni�cant words in the network. This illustrates that

Table 4. Centrality analysis results.

No. Degree centrality Closeness centrality Betweenness centrality Eigenvector centrality

1 AR 1.000 AR 1.000 AR 0.029 AR 0.213
2 VR 1.000 VR 1.000 VR 0.029 VR 0.213
3 effect 0.978 effect 0.978 effect 0.027 effect 0.210
4 consumer 0.956 consumer 0.957 consumer 0.025 experience 0.207
5 experience 0.956 experience 0.957 experience 0.025 consumer 0.206
6 presence 0.889 presence 0.900 presence 0.019 presence 0.197
7 application 0.822 application 0.849 application 0.016 technology 0.183
8 technology 0.822 technology 0.849 technology 0.016 application 0.183
9 perception 0.778 perception 0.818 perception 0.013 perception 0.175
10 attitude 0.756 attitude 0.804 attitude 0.012 attitude 0.171
11 brand 0.733 brand 0.789 satisfaction 0.011 brand 0.167
12 satisfaction 0.733 satisfaction 0.789 brand 0.011 satisfaction 0.166
13 intention 0.711 intention 0.776 interactivity 0.010 use 0.163
14 interactivity 0.711 interactivity 0.776 use 0.010 intention 0.163
15 use 0.711 use 0.776 intention 0.010 interactivity 0.162
16 game 0.689 game 0.763 marketing 0.009 game 0.157
17 content 0.644 content 0.738 game 0.009 product 0.150
18 marketing 0.644 marketing 0.738 content 0.008 content 0.147
19 product 0.644 product 0.738 media 0.008 immersion 0.146
20 UX 0.600 UX 0.714 product 0.007 marketing 0.144
21 enjoyment 0.600 enjoyment 0.714 enjoyment 0.007 engagement 0.142
22 immersion 0.600 immersion 0.714 service 0.007 UX 0.139
23 media 0.600 media 0.714 UX 0.006 enjoyment 0.138
24 engagement 0.578 engagement 0.703 system 0.005 media 0.136
25 	ow 0.556 	ow 0.692 	ow 0.005 purchase intention 0.134
26 purchase intention 0.556 purchase intention 0.692 tourism 0.005 tourism 0.132
27 service 0.556 service 0.692 purchase intention 0.004 value 0.131
28 tourism 0.556 tourism 0.692 shopping 0.004 	ow 0.131
29 shopping 0.533 shopping 0.682 immersion 0.004 shopping 0.128
30 value 0.533 value 0.682 tourist 0.004 service 0.125
31 tourist 0.511 tourist 0.672 engagement 0.004 usefulness 0.124
32 usefulness 0.511 usefulness 0.672 response 0.003 sport 0.121
33 environment 0.489 environment 0.662 value 0.003 tourist 0.121
34 sport 0.489 sport 0.662 environment 0.003 environment 0.118
35 system 0.489 system 0.662 usefulness 0.003 metaverse 0.116
36 metaverse 0.467 metaverse 0.652 image 0.003 quality 0.115
37 quality 0.467 quality 0.652 sport 0.003 usage intention 0.115
38 usage intention 0.467 usage intention 0.652 video 0.003 behavior 0.112
39 behavior 0.444 behavior 0.643 metaverse 0.003 system 0.111
40 response 0.444 response 0.643 quality 0.002 response 0.103
41 acceptance 0.422 acceptance 0.634 usage intention 0.002 acceptance 0.103
42 image 0.422 image 0.634 acceptance 0.002 ads 0.100
43 ads 0.400 ads 0.625 store 0.002 image 0.100
44 video 0.400 video 0.625 ads 0.001 video 0.094
45 store 0.378 store 0.616 behavior 0.001 store 0.092
46 device 0.333 device 0.600 device 0.001 device 0.085



ASIA MARKETING JOURNAL 2024;26:45–59 53

technology plays a critical role in the research on XR
technology in consumer experience.

Among the top keywords, “AR,” “VR,” “con-
sumer,” “experience,” “satisfaction,” and “intention,”
as well as the words “use,” “effect,” “presence,” “ap-
plication,” “technology,” “perception,” “attitude,”
and “brand” are in the top 15 among all centrality
values. This indicates that words related to consumer
experience and consumer response using XR technol-
ogy are keywords that have a strong in	uence on the
network.

Among the various areas where XR technology is
used, the words “game,” “content,” and “marketing”
are in the top 20. This means they are close to other
words and appear to control information 	ow by
mediating them, and they play a critical role in the
network. It is clear that XR technology in consumer
experience is discussed actively in various areas, such
as “game,” “content,” and “marketing.”

4.4. Semantic network analysis results

The result of visualizing the semantic network of
keywords is illustrated in Fig. 3. The size of each node
re	ects the frequency of the words, and the thickness
of the lines indicates the number of co-occurrences of
the words. The structure of the network is organized
around the main technologies of AR and VR as well
as around consumers and experience. In the graph,
“consumer” is strongly connected to “experience,”

“effect,” and consumer behavior or response vari-
ables such as “satisfaction,” “response,” “behavior,”
and “engagement.” “AR” is strongly related to “ef-
fect,” “experience,” “application,” “technology,” and
“game.” “VR” is strongly related to "effect,” “experi-
ence,” “technology,” “tourism,” and “environment.”
These results can be seen to re	ect the academic dis-
cussion on the utilization and the consumer response
to each technology.

4.5. Topic modeling results

The results of topic modeling are provided in
Table 5 and Fig. 4. The keywords in Topic 1 are
“VR,” “tourism,” “experience,” “effect,” “tourist,”
“consumer,” “presence,” “technology,” “value,” and
“satisfaction.” Studies on this topic have examined
the effects of VR tourism on consumer value and satis-
faction. For example, one study con�rmed the effects
of vividness and telepresence on consumer satisfac-
tion with VR tourism (Zhu et al. 2023), and another
study investigated the effects of VR tour videos on
	ow experience and 	ow experience on satisfaction
(Liu and Huang 2023). As a result, virtual tourism is
actively discussed as an alternative to the confusion
in the tourism industry that COVID-19 caused. There-
fore, Topic 1 is titled “Tourism.”

Topic 2 contains the keywords “AR,” “consumer,”
“experience,” “effect,” “brand,” “product,”
“shopping,” “technology,” “purchase intention,”

Fig. 3. Semantic network visualization.
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Table 5. Topic modeling results.

Topic 1 Topic 2 Topic 3 Topic 4 Topic 5 Topic 6

18.19% 25.83% 15.14% 9.44% 10% 21.39%

XR technology
Tourism Buying behavior acceptance Virtual space Game XR environment

VR (0.123) AR (0.103) AR (0.109) Consumer (0.051) Game (0.111) VR (0.122)
Tourism (0.058) Consumer (0.093) Technology (0.048) VR (0.039) Satisfaction (0.038) Environment (0.026)
Experience (0.058) Experience (0.047) Application (0.047) Metaverse (0.031) Effect (0.034) Presence (0.024)
Effect (0.044) Effect (0.039) Consumer (0.038) Behavior (0.028) Sport (0.031) Experience (0.022)
Tourist (0.033) Brand (0.038) Effect (0.034) Store (0.027) Consumer (0.029) Consumer (0.021)
Consumer (0.024) Product (0.035) Use (0.023) Environment (0.027) Flow (0.022) UX (0.02)
Presence (0.019) Shopping (0.027) Usage intention (0.021) Product (0.026) AR (0.022) Content (0.018)
Technology (0.017) Technology (0.025) Acceptance (0.02) Effect (0.018) Experience (0.02) Effect (0.018)
Value (0.017) Purchase intention (0.023) Usefulness (0.018) Food (0.016) Player (0.018) System (0.015)
Satisfaction (0.017) Attitude (0.018) TAM (0.015) Platform (0.016) Interactivity (0.017) Immersion (0.015)

and “attitude.” Studies on this topic have focused on
consumption when shopping for products using AR
technology. For example, AR shopping was compared
to traditional online shopping to investigate purchase
intentions (Lixăndroiu, Cazan, and Maican 2021).
Another study investigated the effect of product

experiences through AR applications on purchase
intentions (Wang, Ko, and Wang 2022). Therefore,
Topic 2 is called “Buying Behavior.”

The keywords for Topic 3 are “AR,” “technology,”
“application,” “consumer,” “effect,” “use,” “usage
intention,” “acceptance,” “usefulness,” and “TAM.”

Fig. 4. Topic modeling results.
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Studies on this topic have examined issues related
to technology acceptance. For example, there is re-
search on the effect of technology acceptance theory
on the intention to use AR mobile applications (Oy-
man, Bal, and Ozer 2022). There is another study on
the intention to participate in VR and AR sports ex-
periences using experience economy theory and the
extended technology acceptance model (Lee and Oh
2022). Therefore, Topic 3 is called “XR Technology
Acceptance.”

The keywords in Topic 4 are “consumer,” “VR,”
“metaverse,” “behavior,” “store,” “environment,”
“product,” “effect,” “food,” and “platform.” This
topic deals with virtual spaces such as VR and the
metaverse. For example, one study demonstrated a
positive relationship between immersive experiences
in virtual shops and consumer behavior (Park, Im,
and Kim 2018), whereas another study evaluated
the usability and telepresence of immersive VR in
a simulation virtual grocery store (Schnack, Wright,
and Holdershaw 2019). In addition, the impact of
virtual avatar-�tting services on consumer behavior
has been explored on the metaverse platform, an ad-
vanced form of AR and VR technology (Jhee, Han,
and Jung 2022). In other words, consumer behavior
has been examined through experiences in virtual
stores. Therefore, Topic 4 is called “Virtual Space.”

The keywords for Topic 5 are “game,” “satisfac-
tion,” “effect,” “sport,” “consumer,” “	ow,” “AR,”
“experience,” “player,” and “interactivity.” This topic
contains words related to game and entertainment ex-
periences. A study on AR-based Pokémon Go games
(Hamari et al. 2019; Kosa and Uysal 2021) and another
on the usage behavior of VR sports games (Seong and
Hong 2023) are examples. Therefore, Topic 5 is called
“Game.”

Topic 6 includes “VR,” “environment,” “presence,”
“experience,” “consumer,” “UX,” “content,” “effect,”
“system,” and “immersion.” Studies on this topic are
related to consumer experience in the XR environ-
ment. For example, a study investigating the effects
of hand gestures on the consumer experience in a
VR environment (Mitre-Ortiz, Muñoz-Arteaga, and
Cardona-Reyes 2023) and a study comparing the ef-
fects of desktop VR with a VR head-mounted display
device on presence (Shu et al. 2019) are included in
this topic. Thus, Topic 6 is called “XR Environment.”

5. Discussion and implications

5.1. General discussion

In this study, we aimed to identify the current
research issues and derive major topics from the
academic literature related to XR technology in con-

sumer experience by conducting a literature review
through semantic network analysis and topic mod-
eling analysis. For this purpose, we selected and
analyzed 720 studies published from January 2016 to
April 2023.

The main results can be summarized as follows. As
a result of the topic modeling, we extracted six ma-
jor topics. Looking at the proportion of topics, Topic
2, “Buying behavior (25.83%)” held the highest pro-
portion, indicating that many studies have focused
on consumers’ buying behavior, which encompasses
a series of behaviors such as product and brand
discovery to purchase in a market. This indicates
that consumer experiences based on XR technol-
ogy are being discussed and studied with a focus
on consumers’ purchasing behavior, rather than any
other consumer issues. Following this, we derived
the topics of “XR Environment (21.39%),” “Tourism
(18.19%),” “XR Technology Acceptance (15.14%),”
“Game (10%),” and “Virtual Space (9.44%).” The re-
search topics can largely be categorized into three
parts: the characteristics and environment of XR tech-
nology; utilizations of XR technology in various ways;
and XR technology acceptance.

Second, because the keywords “marketing,” “ads,”
“store,” “game,” “sport,” and “tourism” appeared, it
is clear that XR technology is being actively used in
various ways and discussed across several �elds to
enhance the consumer experience. This implies that
XR technology has been used to enhance the con-
sumer experience and actively studied across various
industries. In particular, we derived “tourism” and
“game” as key domains. This is likely because digital
tourism is emerging as an industrial alternative fol-
lowing COVID-19 in the tourism �eld (Akhtar et al.
2021). Moreover, the utilization of XR technology in
game industry is due to its potential of providing
a breakthrough for game service companies, attract-
ing a broad consumer audience in a game market
dominated by a few game services (Park and Ko
2022).

In addition, this study revealed that the litera-
ture has emphasized the importance of entertainment
experience through words such as “sport,” “enjoy-
ment,” and “game.” This is in line with Pine and
Gilmore (1998), who emphasized the “entertainment
realm” as a major dimension of experience. It also
supports the results of recent studies arguing that he-
donic value and enjoyment affect the intention to use
AR technology (Kumar, Gupta, and Chauhan 2023;
Vieira, Rafael, and Agnihotri 2022). This indicates
that entertainment experiences are still important
for consumer behavior and satisfaction in the future
development of XR technology because consumers
pursue entertainment experiences in the expanded
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virtual space that they have not experienced in
reality.

Next, the �nding that XR technology is being stud-
ied in relation to “Virtual Space” implies that scholars
are highly interested in how XR technology can con-
tribute to perceptions of consumer spatiality, which
is necessary for constructing the consumer experi-
ence (Khamis and El Harairy 2023). To illustrate,
XR technology has been made to provide consumers
differentiated experiences in virtual reality, such as
exploring tourist attractions or trying on clothes in
virtual reality instead of in person. Speci�cally, a
growing number of studies have indicated that spa-
tial presence and its environmental attributes are
formed by a subjective sense to facilitate positive
XR-based experiences. Speci�cally, when the bound-
aries between the real world and a virtual place are
blurred and effectively interlinked, spatial sense can
work (Khamis and El Harairy 2023). It seems that
in the �elds of game and tourism, space-making
is key to attracting consumers. The �ndings also
imply that the academic discourse highlights the no-
table progress and evolution of XR technology. For
example, the emergence of the metaverse, which in-
tegrates AR and VR as its main subtypes, as a main
topic in the literature con�rms that spatiality has
evolved from fragmentary and simple levels to so-
phisticated and advanced levels. This is considering
that the metaverse is perceived as a virtual world
and another vast society where virtual avatars repre-
sent the human real world, interact with each other,
and socialize consumers (Lee and Jeon 2022; Lee
and Kim 2022). The research stream indicates how
the XR technology-based consumer experience will
evolve, expand, and interact with the real world in the
future.

Finally, the keywords “application” (0.047), “use”
(0.023), “usage intention” (0.021), “acceptance” (0.02),
and “TAM” (0.015) highlight that the XR literature
has mainly discussed how consumers are accepting
and are likely to accept it. Technology acceptance is
a major theme in the consumer studies �eld. XR is
a newly emerged technology and has become perva-
sive; thus, consumers’ intention to select and use it
as part of their daily lifestyle represents an important
issue.

In this study, we clearly illustrate that the XR
technology literature discourse in consumer expe-
rience is overwhelmed by consumers’ acceptance
and facilitation to lead to buying and relevant do-
mains. However, it is overlooked how consumers
can be ethically, legally, and emotionally ready for
new but electronic world where all the information
is translated into electronic signs and then delivered,
interacted with, and exposed to many anonymous

people or corporations. Considering that XR tech-
nology has the potential to affect various consumer
lifestyles and consumer welfare in the future, there
is a need for research on how consumers can enjoy
and experience this new and innovative technology
in a safe, informed way. In this sense, it is neces-
sary to look at consumer perceptions, emotions, and
concerns that in	uence consumer lifestyles and de-
cisions. Therefore, future studies should go beyond
the current emphasis on the technical and produc-
tion perspectives to investigate consumer-oriented
perspectives.

5.2. Theoretical implications

The �ndings of this study provide signi�cant impli-
cations for the �elds of XR and consumer experience.
First, this study is one of the �rst literature reviews on
XR technology to integrate AR and VR technology in
consumer experience. This comprehensive approach
differs from previous studies that have focused on
speci�c �elds separately, such as tourism (Akhtar
et al. 2021) or subtechnologies of XR (Heller et al.
2023). Alternatively, our study provides holistic and
comprehensive insight by examining XR, an umbrella
concept of hyper-realistic technologies.

Second, this study attempted to overcome the
limitations of traditional content analysis research
methods by using semantic network analysis and
topic modeling. Traditional content analysis methods
typically depend on the researcher’s subjective clas-
si�cation of text data, which can lead to a loss of
information during the classi�cation process or may
enable the researcher’s subjective bias (Danowski
1993). To overcome these limitations, this study quan-
titatively analyzed qualitative data using semantic
network analysis and LDA algorithm and revealed
the roles and positions of keywords in the net-
work. Through this methodological innovation, it was
possible to grasp hidden structures and topics that
could be overlooked by the existing approach. That
is, we structured and visualized the network based
on the centrality values of keywords. The insight
gained from this analysis is that it visually provided
structural information about the current academic
discussion on XR in consumer experience.

Third, this literature review has revealed that stud-
ies dealing with technology acceptance have been
actively discussed and indicates that future research
should re	ect the consumer welfare perspective. Most
prior research has actively focused on the use in
speci�c �elds, such as games and tourism, or has fo-
cused on the environment and characteristics of XR
and technology acceptance. Meanwhile, this study
has highlighted a lack of detailed discussion on how
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consumer rights and responsibilities can be main-
tained while employing XR technology. In particular,
there has been a lack of discussion on barriers to
consumer welfare such as privacy and ethical issues.
This provides the insight that research from a con-
sumer welfare perspective is necessary along with the
utilization of XR technology in various �elds in the
future.

5.3. Practical implications

The results of this study offer practical implica-
tions. First, the �ndings of this study con�rm that
clear potential for XR technology to be considered as
an effective business strategy tool to form and en-
hance the consumer experience in various industries.
Our �ndings indicate that XR is already actively used
to enhance the consumer experience in the �elds of
tourism, games, and shopping. We can also expect
more advanced forms of XR technology to emerge
in the future, such as the metaverse, which has been
actively discussed. Therefore, the use of XR technol-
ogy in various industries to provide differentiated
experiences for consumers will be a key strategy for
companies to gain a competitive advantage.

Second, when developing XR services and content,
companies must consider the aspect of consumer wel-
fare issues in the long term. According to the research
results, existing studies have focused on discussing
consumer acceptance of XR technology, but there is a
lack of discussion on the damage or concerns that con-
sumers may experience when using XR. This suggests
that as XR technology evolves and becomes more
sophisticated, there will inevitably be more issues re-
lated to it. Therefore, it is important to consider and
develop strategies in advance for minimizing con-
sumer harm, such as privacy and ethical issues, to
protect consumers during their XR experience.

5.4. Limitations

This study has several limitations. First, data col-
lection was limited to articles published after 2016,
when the popularity of XR technology increased.
For this reason, academic discussions related to XR
technology before 2016 may have been overlooked.
Therefore, it is necessary to review academic discus-
sions over a wider period in future studies. Second,
in this study, we integrated Korean and international
literature and drew signi�cant implications and in-
sights from both as a whole, but we did not explore
the two literature bodies separately. In future stud-
ies, researchers should divide the literature body by
country and analyze the trends and characteristics
according to each country.

Despite these limitations, we collected, selected,
and analyzed XR literature that is rapidly developing
and being conducted in the �eld of consumer experi-
ence. The derived keywords, network structure, and
main topics contribute to a more holistic understand-
ing of XR technology in consumer experience.
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