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Retail Data Measurement Tools, Cognitive Artificial
Intelligence Algorithms, and Metaverse Live Shopping
Analytics in Immersive Hyper-Connected Virtual Spaces

Katarina Zvarikova', Katarina Frajtova Michalikova®,
and Mary Rowland®

ABSTRACT. Based on an in-depth survey of the literature, the purpose of the paper
is to explore retail data measurement tools, cognitive artificial intelligence algorithms,
and metaverse live shopping analytics in immersive hyper-connected virtual spaces.
In this research, previous findings were cumulated showing that artificial intelligence
chatbot customer service can boost customer engagement and hyper-realistic per-
sonalized interactive experiences by use of visual analytics, shopper behavioral data,
and location data, and we contribute to the literature by indicating that digital inter-
active performance in relation to virtual products and possessions shapes customer
habits by harnessing location data. Throughout February 2022, a quantitative liter-
ature review of the Web of Science, Scopus, and ProQuest databases was performed,
with search terms including “metaverse” + “live shopping analytics,” “retail data
measurement tools,” “cognitive artificial intelligence algorithms,” and “immersive
hyper-connected virtual spaces.” As research published in 2022 was inspected, only
87 articles satisfied the eligibility criteria. By taking out controversial or ambiguous
findings (insufficient/irrelevant data), outcomes unsubstantiated by replication, too
general material, or studies with nearly identical titles, we selected 18 mainly
empirical sources. Data visualization tools: Dimensions (bibliometric mapping) and
VOSviewer (layout algorithms). Reporting quality assessment tool: PRISMA.
Methodological quality assessment tools include: AMSTAR, Dedoose, Distiller SR,
and SRDR.

Keywords: retail; metaverse; shopping; cognition; virtual; space
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1. Introduction

Text analytics, data visualizations, and simulation modeling (Andrei et al.,
2016; Friedman et al., 2022; Lazaroiu et al., 2022; Popescu et al., 2017a, b)
can assist immersive technologies in configuring customer interaction ex-
periences. The purpose of our systematic review is to examine the recently
published literature on retail data measurement tools, cognitive artificial
intelligence algorithms, and metaverse live shopping analytics and integrate
the insights it configures on immersive hyper-connected virtual spaces. By
analyzing the most recent (2022) and significant (Web of Science, Scopus,
and ProQuest) sources, our paper has attempted to prove that smart customer
targeting, customer profiling and behavior analysis, artificial intelligence-
enabled self-services (Andronie et al., 2021a, b; Hackman and Reindl, 2022;
Nemteanu et al., 2022; Popescu, 2018) can determine affective, cognitive, and
behavioral intentions and optimize virtual experiences that drive customer
loyalty. The actuality and novelty of this study are articulated by addressing
digital capabilities and metaverse assets, that is an emerging topic involving
much interest. Our research problem is whether by deploying artificial neural
networks, retail analytics can create relentless streams of meaningful, appeal-
ing, and engaging experiences (Balica et al., 2022; Kliestik et al., 2020;
Obadi and Dabija, 2022; Popescu, 2017) by integrating consumer retail data,
shopping patterns, and purchasing behaviors.

In this review, prior findings have been cumulated indicating that artifi-
cial intelligence chatbot customer service can boost customer engagement
and hyper-realistic personalized interactive experiences by use of visual
analytics, shopper behavioral data, and location data (Clayton and Kral,
2021; Lazaroiu et al., 2017; Peters, 2022; Vinerean et al., 2022) across a
unified interconnected digital realm. The identified gaps advance engaging
brand awareness and building seamless shopping experiences. Our main
objective is to indicate that machine learning-based product recognition can
identify purchase trends in extended reality environments by mining cus-
tomer data during live e-commerce shopping and user journeys. This sys-
tematic review contributes to the literature on frictionless metaverse purchase
experiences by clarifying that digital interactive performance in relation to
virtual products and possessions shapes customer habits (Crowell et al.,
2022; Lazaroiu et al., 2020; Poliak et al., 2021; Watson, 2022) by harnessing
location data.

2. Theoretical Overview of the Main Concepts

Data visualizations and visual analytics define differentiated consumer pref-
erences, tailored and frictionless virtual shopping experiences, and respon-
siveness to customer demands, building and scaling interconnected networks

10



of seamless transactions across virtual and augmented reality-powered
immersive spaces. Consumer customized shopping experiences in engaging
immersive hyper-connected virtual spaces can be optimized by augmented
reality tools, cognitive artificial intelligence algorithms, and picture-making
neural networks. The manuscript is organized as following: theoretical over-
view (section 2), methodology (section 3), configuring robust immersive
experiences throughout metaverse live shopping (section 4), digital capabil-
ities and metaverse assets (section 5), the economic infrastructure of the meta-
verse (section 6), discussion (section 7), synopsis of the main research
outcomes (section 8), conclusions (section 9), limitations, implications, and
further directions of research (section 10).

3. Methodology

Throughout February 2022, a quantitative literature review of the Web of
Science, Scopus, and ProQuest databases was performed, with search terms
including “metaverse” + “live shopping analytics,” “retail data measurement
tools,” “cognitive artificial intelligence algorithms,” and “immersive hyper-
connected virtual spaces.” The search terms were determined as being
the most employed words or phrases across the analyzed literature. As re-
search published in 2022 was inspected, only 87 articles satisfied the eligi-
bility criteria. By taking out controversial or ambiguous findings (insufficient/
irrelevant data), outcomes unsubstantiated by replication, too general material,
or studies with nearly identical titles, we selected 18 mainly empirical
sources (Tables 1 and 2). Extracting and inspecting publicly accessible files
(scholarly sources) as evidence, before the research began no institutional
ethics approval was required. Data visualization tools: Dimensions (biblio-
metric mapping) and VOSviewer (layout algorithms). Reporting quality
assessment tool: PRISMA. Methodological quality assessment tools include:
AMSTAR, Dedoose, Distiller SR, and SRDR (Figures 1-6).

Table 1 Topics and types of scientific products identified and selected.

Topic Identified | Selected
metaverse + live shopping analytics 23 5
metaverse + retail data measurement tools 22 5
metaverse + cognitive artificial intelligence algorithms 22 4
metaverse + immersive hyper-connected virtual spaces 20 4
Type of paper

Original research 67 17
Review 3 1
Conference proceedings 9 0
Book 3 0
Editorial 5 0

Source: Processed by the authors. Some topics overlap.
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Table 2 General synopsis of evidence as regards focus topics

and descriptive outcomes (research findings).

Personalized recommendations drive customer
metaverse platform engagement and conversion,
creating engaging brand awareness and building
seamless shopping experiences.

Beniiche et al., 2022;
Gursoy et al., 2022;
Zhang et al., 2022a

Customer predictive analytics and computer vision
tools can assist business intelligence operations and
consolidate lifetime customer value by integrating
granular decisions to configure robust immersive
experiences throughout metaverse live shopping.

Lv et al., 2022; Park and
Kim, 2022; Zhang et al.,
2022b

Accurate real-time data visualization can drive
brand awareness and engagement, predicting
customer response sentiment by use of intuitive
personal shopping assistant bots during
metaverse experiences.

Almarzouqi et al. 2022;
Solakis et al., 2022;
Turner, 2022

Burgeoning shopper and retail data measurement
tools can configure robust customer profiles,
enhance user satisfaction, and increase consumer
engagement, resulting in frictionless metaverse
purchase experiences.

Beniiche et al., 2022;
Elawady et al., 2022;
Hwang and Chien, 2022

Digital capabilities and metaverse assets can further
customer journey through data aggregation and
management, sensor data-driven Internet of Things,
metadata analysis and sharing, and artificial
intelligence training data processing, leading to
intuitive and immersive shopping experiences.

Gills and Hosseini, 2022;
Gursoy et al., 2022; Park
et al., 2022

Entertaining and immersive e-commerce can trigger
impulse purchases by identifying and capturing
contextual data in user-generated digital virtual
environments, while relying on deep analytics for
operational planning, decisions, and costs in terms
of metaverse platform engagement.

Guo and Gao, 2022;
Lv et al., 2022; Zhang
et al., 2022a

Data tracking apps can identify shifting consumer
behaviors during live shopping events in virtual
marketplaces across an immersive and decentralized
3D digital world that supports metaverse payments.

Park and Kim, 2022;
Turner, 2022; Zhang
et al., 2022b

Retail analytics leverages data mining, capturing
and processing, in addition to predictive modeling,
improving purchasing journey and customer
satisfaction across real-time immersive 3D worlds,
and articulating the economic infrastructure of

the metaverse.

Almarzouqi et al. 2022;
Reis and Ashmore, 2022;
Xi etal., 2022

Data sharing and governance across interoperable
networks of virtual realms can lead to capturing and
retaining customer base through networking
applications, devices, and tools.

Liu et al., 2022; Solakis et
al., 2022; Zhao et al., 2022
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Figure 5 PRISMA flow diagram describing the search results and screening.

Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA)
guidelines were used that ensure the literature review is comprehensive, transparent,
and replicable. The flow diagram, produced by employing a Shiny app, presents
the stream of evidence-based collected and processed data through the various steps
of a systematic review, designing the amount of identified, included,
and removed records, and the justifications for exclusions.

To ensure compliance with PRISMA guidelines, a citation software was used,
and at each stage the inclusion or exclusion of articles was tracked by use of custom
spreadsheet. Justification for the removal of ineligible articles was specified during
the full-text screening and final selection.
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To ensure first-rate standard of evidence, a systematic search
of relevant databases including peer-reviewed published
journal articles was conducted using predefined search terms,
covering a range of research methods and data sources.
Reference lists of all relevant sources were manually
reviewed for additional relevant citations.

L 4
Titles of papers and abstracts were screened for suitability
and selected full texts were retrieved to establish whether
they satisfied the inclusion criteria. All records from each
database were evaluated by using data extraction forms.
Data covering research aims, participants, study design,
and method of each paper were extracted.
) 4
The inclusion criteria were: (i) articles included in the Web of
Science, Scopus, and ProQuest databases, (ii) publication date
(2022), (iii) written in English, (iv) being an original
empirical research or review article, and (v) particular search
terms covered; (i) conference proceedings, (ii) books, and (iii)
editorial materials were eliminated from the analysis.

L 4
SRDR gathered, handled, and analyzed the data for
the systematic review, being configured as an archive and tool
harnessed in data extraction through transparent, efficient, and
reliable quantitative techniques. Elaborate extraction forms
can be set up, meeting the needs of research questions and
study designs.
4

| Distiller SR screened and extracted the collected data. |

) 4
AMSTAR evaluated the methodological quality
of systematic reviews.

) 4

The quality of academic articles was determined and risk of
bias was measured by MMAT, that tested content validity and
usability of selected studies in terms of screening questions,
type of design, corresponding quality criteria, and overall
quality score.

| Dedoose analyzed qualitative and mixed methods research. |

| AXIS evaluated the quality of cross-sectional studies. |

4

| ROBIS assessed the risk of bias in systematic reviews. |

Figure 6 Screening and quality assessment tools
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4. Configuring Robust Immersive Experiences
throughout Metaverse Live Shopping

Personalized recommendations drive customer metaverse platform engage-
ment and conversion (Beniiche et al., 2022; Gursoy et al., 2022; Zhang et al.,
2022a), creating engaging brand awareness and building seamless shopping
experiences. Consumer customized shopping experiences in engaging
immersive hyper-connected virtual spaces can be optimized by augmented
reality tools, cognitive artificial intelligence algorithms, and picture-making
neural networks. Virtual consumer engagement in immersive 3D worlds
during retail livestreaming can be assessed by leveraging biometric data.

Customer predictive analytics and computer vision tools can assist
business intelligence operations and consolidate lifetime customer value (Lv
et al., 2022; Park and Kim, 2022; Zhang et al., 2022b) by integrating granular
decisions to configure robust immersive experiences throughout metaverse
live shopping. Artificial intelligence chatbot customer service can boost cus-
tomer engagement and hyper-realistic personalized interactive experiences
by use of visual analytics, shopper behavioral data, and location data across
a unified interconnected digital realm.

Accurate real-time data visualization can drive brand awareness and
engagement (Almarzougi et al. 2022; Solakis et al., 2022; Turner, 2022),
predicting customer response sentiment by use of intuitive personal shopping
assistant bots during metaverse experiences. Seamless connected shopping
experiences can be achieved by artificial intelligence-enabled logistics
optimization, Internet of Things-connected sensors, data and analytics tech-
nology, and computing power improvements across virtual retail stores and
during shoppable live-video events, influencing consumer patterns through
augmented reality lifestyles and virtualized habits. (Table 3)

Table 3 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Personalized recommendations drive customer Beniiche et al., 2022;
metaverse platform engagement and conversion, Gursoy et al., 2022;
creating engaging brand awareness and building Zhang et al., 2022a

seamless shopping experiences.

Customer predictive analytics and computer vision Lv et al., 2022; Park and
tools can assist business intelligence operations and Kim, 2022; Zhang et al.,
consolidate lifetime customer value by integrating 2022b

granular decisions to configure robust immersive
experiences throughout metaverse live shopping.

Accurate real-time data visualization can drive Almarzouqi et al. 2022;
brand awareness and engagement, predicting Solakis et al., 2022;
customer response sentiment by use of intuitive Turner, 2022

personal shopping assistant bots during
metaverse experiences.
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5. Digital Capabilities and Metaverse Assets

Burgeoning shopper and retail data measurement tools can configure robust
customer profiles, enhance user satisfaction, and increase consumer engage-
ment (Beniiche et al., 2022; Elawady et al., 2022; Hwang and Chien, 2022),
resulting in frictionless metaverse purchase experiences. Data visualizations
and visual analytics define differentiated consumer preferences, tailored and
frictionless virtual shopping experiences, and responsiveness to customer
demands, building and scaling interconnected networks of seamless trans-
actions across virtual and augmented reality-powered immersive spaces.

Digital capabilities and metaverse assets can further customer journey
through data aggregation and management, sensor data-driven Internet of
Things, metadata analysis and sharing, and artificial intelligence training
data processing (Gills and Hosseini, 2022; Gursoy et al., 2022; Park et al.,
2022), leading to intuitive and immersive shopping experiences. Digital
interactive performance in relation to virtual products and possessions shapes
customer habits by harnessing location data.

Entertaining and immersive e-commerce can trigger impulse purchases
by identifying and capturing contextual data in user-generated digital virtual
environments (Guo and Gao, 2022; Lv et al., 2022; Zhang et al., 2022a),
while relying on deep analytics for operational planning, decisions, and costs
in terms of metaverse platform engagement. Text analytics, data visual-
izations, and simulation modeling can assist immersive technologies in
configuring customer interaction experiences. (Table 4)

Table 4 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Burgeoning shopper and retail data measurement Beniiche et al., 2022;
tools can configure robust customer profiles, Elawady et al., 2022;
enhance user satisfaction, and increase consumer Hwang and Chien, 2022

engagement, resulting in frictionless metaverse
purchase experiences.

Digital capabilities and metaverse assets can further | Gills and Hosseini, 2022;
customer journey through data aggregation and Gursoy et al., 2022; Park
management, sensor data-driven Internet of Things, | etal., 2022

metadata analysis and sharing, and artificial
intelligence training data processing, leading to
intuitive and immersive shopping experiences.

Entertaining and immersive e-commerce can trigger | Guo and Gao, 2022;
impulse purchases by identifying and capturing Lv et al., 2022; Zhang
contextual data in user-generated digital virtual etal., 2022a
environments, while relying on deep analytics for
operational planning, decisions, and costs in terms
of metaverse platform engagement.
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6. The Economic Infrastructure of the Metaverse

Data tracking apps can identify shifting consumer behaviors during live
shopping events in virtual marketplaces (Park and Kim, 2022; Turner, 2022;
Zhang et al., 2022b) across an immersive and decentralized 3D digital world
that supports metaverse payments. By deploying artificial neural networks,
retail analytics can create relentless streams of meaningful, appealing, and
engaging experiences by integrating consumer retail data, shopping patterns,
and purchasing behaviors. Business-driven data analytics can maximize
frictionless customer engagement processes in digital try-on options, leading
to user base growing, real-time networking with engaged communities, and
value co-creation while predicting shopper traffic patterns.

Retail analytics leverages data mining, capturing and processing, in
addition to predictive modeling, improving purchasing journey and customer
satisfaction across real-time immersive 3D worlds (Almarzouqi et al. 2022;
Reis and Ashmore, 2022; Xi et al., 2022), and articulating the economic
infrastructure of the metaverse. Smart customer targeting, customer profiling
and behavior analysis, artificial intelligence-enabled self-services can deter-
mine affective, cognitive, and behavioral intentions and optimize virtual
experiences that drive customer loyalty.

Data sharing and governance across interoperable networks of virtual
realms can lead to capturing and retaining customer base through networking
applications, devices, and tools (Liu et al., 2022; Solakis et al., 2022; Zhao et
al., 2022), optimizing data-driven decision making and business outcomes.
Machine learning-based product recognition can identify purchase trends in
extended reality environments by mining customer data during live e-
commerce shopping and user journeys. (Table 5)

Table 5 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Data tracking apps can identify shifting consumer Park and Kim, 2022;
behaviors during live shopping events in virtual Turner, 2022; Zhang
marketplaces across an immersive and decentralized | et al., 2022b

3D digital world that supports metaverse payments.

Retail analytics leverages data mining, capturing Almarzougi et al. 2022;
and processing, in addition to predictive modeling, Reis and Ashmore, 2022;
improving purchasing journey and customer Xi et al., 2022

satisfaction across real-time immersive 3D worlds,
and articulating the economic infrastructure of
the metaverse.

Data sharing and governance across interoperable Liu et al., 2022; Solakis et
networks of virtual realms can lead to capturing and | al., 2022; Zhao et al., 2022
retaining customer base through networking
applications, devices, and tools, optimizing data-
driven decision making and business outcomes.
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7. Discussion

We integrate our systematic review throughout research indicating how vir-
tual consumer engagement in immersive 3D worlds during retail livestreaming
can be assessed by leveraging biometric data. Our research complements
recent analyses clarifying how seamless connected shopping experiences can
be achieved by artificial intelligence-enabled logistics optimization, Internet
of Things-connected sensors, data and analytics technology, and computing
power improvements across virtual retail stores and during shoppable live-
video events, influencing consumer patterns through augmented reality life-
styles and virtualized habits. We elucidate, by cumulative evidence, previous
research demonstrating how business-driven data analytics can maximize
frictionless customer engagement processes in digital try-on options, leading
to user base growing, real-time networking with engaged communities, and
value co-creation while predicting shopper traffic patterns.

8. Synopsis of the Main Research Outcomes

Machine learning-based product recognition can identify purchase trends in
extended reality environments by mining customer data during live e-
commerce shopping and user journeys. Smart customer targeting, customer
profiling and behavior analysis, artificial intelligence-enabled self-services
can determine affective, cognitive, and behavioral intentions and optimize
virtual experiences that drive customer loyalty.

9. Conclusions

Relevant research has investigated whether digital interactive performance in
relation to virtual products and possessions shapes customer habits by har-
nessing location data. This systematic literature review presents the published
peer-reviewed sources covering how text analytics, data visualizations, and
simulation modeling can assist immersive technologies in configuring cus-
tomer interaction experiences. The research outcomes drawn from the above
analyses indicate that by deploying artificial neural networks, retail analytics
can create relentless streams of meaningful, appealing, and engaging experi-
ences by integrating consumer retail data, shopping patterns, and purchasing
behaviors.

10. Limitations, Implications, and Further Directions of Research

By analyzing only articles published in 2022 in journals indexed in the Web

of Science, Scopus, and ProQuest databases, relevant sources on retail data

measurement tools, cognitive artificial intelligence algorithms, and metaverse
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live shopping analytics in immersive hyper-connected virtual spaces may
have been excluded. Limitations of this research comprise particular kinds
of publications (original empirical research and review articles) discounting
others (conference proceedings articles, books, and editorial materials). The
scope of our study also does not move forward the inspection of data sharing
and governance across interoperable networks of virtual realms.

Subsequent analyses should develop on metaverse platform engagement.
Future research should thus investigate intuitive and immersive shopping ex-
periences. In the future, attention should be directed to real-time immersive
3D worlds.
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1. Introduction

By analyzing the most recent (2022) and significant (Web of Science, Scopus,
and ProQuest) sources, my paper has attempted to prove that by leveraging
natural language processing, sentiment analytics, business intelligence tools,
data-driven decision making, and real-time Internet of Things data (Andrei et
al., 2020; Kral et al., 2020; Nica et al., 2018; Pop et al., 2022; Rowland and
Porter, 2021), online and virtual marketplaces configure customer loyalty
and demand, shopping habits, and changing customer order patterns, while
customizing user experiences. The purpose of my systematic review is to
examine the recently published literature on predictive algorithms, data
visualization tools, and artificial neural networks and integrate the insights it
configures on in the retail metaverse. The actuality and novelty of this study
are articulated by addressing metaverse platform and application inter-
operability, that is an emerging topic involving much interest. My research
problem is whether customer monitoring systems, machine vision, and
immersive technologies (Glogovetan et al., 2022; Hudson, 2022; Peters,
2022; Popescu, 2018; Valle, 2021) can influence consumer engagement,
behavior, and preferences, in addition to buying habits (Andronie et al.,
2021a, b, c; Nica, 2018; Popescu et al., 2017), during virtual shopping
sessions across interconnected digital spaces..

In this review, prior findings have been cumulated indicating that natural
language processing and data sharing technologies, together with data visual-
ization capabilities and sentiment analysis, can enhance business performance
in livestreaming e-commerce, configuring consumer purchasing habits and
improving customer expectations, confidence, loyalty, and engagement.
The identified gaps advance immersive technologies, enhanced forecasting
capabilities, and autonomous trade systems in the retail metaverse. My main
objective is to indicate that artificial intelligence-enabled self-service experi-
ences integrate data storage and processing, socio-economic interoperability
(lonescu, 2021; Nica, 2017; Pocol et al., 2022; Popescu et al., 2020), tailored
shopping recommendations, and customized production in the virtual econ-
omy. This systematic review contributes to the literature on the retail meta-
verse by clarifying that immersive digital environments can shape consumer
behavior patterns, purchase habits, and brand loyalty (Balica, 2022; Krizanova
et al., 2019; Nica et al., 2022; Popescu, 2017) through visual screening and
image recognition technologies, advanced analytics, and real-time 3D content
creation tools.

2. Theoretical Overview of the Main Concepts

Customer decision journeys can be impacted by data visualization, computa-

tional linguistics, extended reality technologies, and social commerce tools

by use of real-time datasets in virtual environments. Personalized product
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recommendations can attract and retain customers by use of augmented and
virtual reality technologies, articulating immersive retail experiences in inter-
connected virtual worlds. Natural language processing tools and speech
analytics can reduce customer churn and acquisition cost by leveraging per-
sonalized and convenient user services, voice biometric verification, and algo-
rithmically-driven emotionally-engaging content in virtual stores. The manu-
script is organized as following: theoretical overview (section 2), methodology
(section 3), virtual assets and digital ownership in the metaverse economy
(section 4), immersive technologies, enhanced forecasting capabilities, and
autonomous trade systems in the retail metaverse (section 5), immersive
experiences across customer journeys in the retail metaverse (section 6),
discussion (section 7), synopsis of the main research outcomes (section 8),
conclusions (section 9), limitations, implications, and further directions of
research (section 10).

3. Methodology

Throughout March 2022, | performed a quantitative literature review of
the Web of Science, Scopus, and ProQuest databases, with search terms
including “retail metaverse” + “predictive algorithms,” “data visualization
tools,” and “artificial neural networks.” The search terms were determined as
being the most employed words or phrases across the analyzed literature. As
I inspected research published in 2022, only 84 articles satisfied the eligibility
criteria. By eliminating controversial findings, outcomes unsubstantiated by
replication, too imprecise material, or having similar titles, | decided upon
17, generally empirical, sources (Tables 1 and 2). Extracting and inspecting
publicly accessible files (scholarly sources) as evidence, before the research
began no institutional ethics approval was required. Data visualization tools:
Dimensions (bibliometric mapping) and VOSviewer (layout algorithms). Re-
porting quality assessment tool: PRISMA. Methodological quality assessment
tools include: AXIS, Dedoose, ROBIS, and SRDR (Figures 1-6).

Table 1 Topics and types of scientific products identified and selected.

Topic Identified | Selected
retail metaverse + predictive algorithms 26 5

retail metaverse + data visualization tools 29 6

retail metaverse + artificial neural networks 29 6

Type of paper

Original research 61 17
Review 3 0
Conference proceedings 12 0

Book 4 0
Editorial 4 0

Source: Processed by the author. Some topics overlap.
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Table 2 General synopsis of evidence as regards focus topics

and descriptive outcomes (research findings).

Biometric payment methods, through face and palm
recognition software, configure an online frictionless
swift consumer journey in the retail metaverse.

Akyildiz et al., 2022;
Gibbert et al., 2022;
Laviola et al., 2022

The embedded deployment of big data analytics

in business operations configures digital commerce
in online marketplaces through real-time data
management during livestream shopping events

in the metaverse economy.

Hollensen et al., 2022;
Skalidis et al., 2022;
Wang, 2022

Predictive customer analytics and geospatial
mapping can improve immersive 3D experiences
and lead to consumer digital engagement and
pattern changes as regards virtual assets and
digital ownership in the metaverse economy.

Dozio et al., 2022;
Jang et al., 2022;
Yeh et al., 2022

E-commerce businesses deploy customer
data and articulate convenient shopping
experiences in terms of metaverse platform
and application interoperability.

Gossling and Schweiggart,
2022; Kshetri, 2022;
Zhang et al., 2022a

Contextual consumer data can assist virtually
enhanced personalized shopping and purchase
journeys by use of immersive technologies,
enhanced forecasting capabilities, and autonomous
trade systems in the retail metaverse.

Lin et al., 2022; Skalidis
et al., 2022; Zyda, 2022a

Immersive virtual experiences can integrate
customer data through ambient sound recognition
and processing, resulting in personalized customer
shopping experience, growing consumer
engagement, and frictionless and experiential
e-commerce in the metaverse economy.

Akyildiz et al., 2022;
Dozio et al., 2022;
Jang et al., 2022

5G cellular networks can create operational
efficiency and competitive advantage in augmented
reality-based livestream shopping by integrating
customer mobility data and shaping metaverse
engagement and experiences.

Gibbert et al., 2022; Wang,
2022; Zhang et al., 2022a

Assessing digital customer engagement across
interconnected virtual worlds requires location data,
visual analytics, movement and behavior tracking,
biometric payment tools, and ambient sound
recognition software, articulating immersive
experiences across customer journeys in

the retail metaverse.

Hollensen et al., 2022; Yeh
etal., 2022; Zhang et al.,
2022b

Data management processes and visualization tools
require deep neural networks and advanced data
analytics to shape customer journeys across
interconnected digital worlds and virtual shopping
malls, and thus enhance metaverse engagement.

Kraus et al., 2022; Laviola
et al., 2022; Zyda, 2022b
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Records identified through
Web of Science search
(n=59)

Records identified through
Scopus and ProQuest search
(n=284)
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l
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Figure 5 PRISMA flow diagram describing the search results and screening.

Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA)
guidelines were used that ensure the literature review is comprehensive, transparent,
and replicable. The flow diagram, produced by employing a Shiny app, presents
the stream of evidence-based collected and processed data through the various steps
of a systematic review, designing the amount of identified, included,
and removed records, and the justifications for exclusions.

To ensure compliance with PRISMA guidelines, a citation software was used,
and at each stage the inclusion or exclusion of articles was tracked by use of custom
spreadsheet. Justification for the removal of ineligible articles was specified during
the full-text screening and final selection.
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To ensure first-rate standard of evidence, a systematic search
of relevant databases including peer-reviewed published
journal articles was conducted using predefined search terms,
covering a range of research methods and data sources.
Reference lists of all relevant sources were manually
reviewed for additional relevant citations.

L 4

Titles of papers and abstracts were screened for suitability
and selected full texts were retrieved to establish whether
they satisfied the inclusion criteria. All records from each
database were evaluated by using data extraction forms.
Data covering research aims, participants, study design,
and method of each paper were extracted.

¥

The inclusion criteria were: (i) articles included in the Web of
Science, Scopus, and ProQuest databases, (ii) publication date
(2022), (iii) written in English, (iv) being an original
empirical research or review article, and (v) particular search
terms covered; (i) conference proceedings, (ii) books, and (iii)
editorial materials were eliminated from the analysis.

L 4
SRDR gathered, handled, and analyzed the data for
the systematic review, being configured as an archive and tool
harnessed in data extraction through transparent, efficient, and
reliable quantitative techniques. Elaborate extraction forms
can be set up, meeting the needs of research questions and
study designs.

4

Distiller SR screened and extracted the collected data.

) 4
AMSTAR evaluated the methodological quality
of systematic reviews.

\ 4

Dedoose analyzed qualitative and mixed methods research.

ROBIS assessed the risk of bias in systematic reviews.

AXIS evaluated the quality of cross-sectional studies.

¥

The quality of academic articles was determined and risk of
bias was measured by MMAT, that tested content validity and
usability of selected studies in terms of screening questions,
type of design, corresponding quality criteria, and overall
quality score.

Figure 6 Screening and quality assessment tools
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4. Virtual Assets and Digital Ownership in the Metaverse Economy

Biometric payment methods, through face and palm recognition software,
configure an online frictionless swift consumer journey (Akyildiz et al.,
2022; Gibbert et al., 2022; Laviola et al., 2022) in the retail metaverse.
Customer monitoring systems, machine vision, and immersive technologies
can influence consumer engagement, behavior, and preferences, in addition
to buying habits, during virtual shopping sessions across interconnected
digital spaces. Realistic virtual shopping experiences can optimize consumer
confidence and expectations in retail business.

The embedded deployment of big data analytics in business operations
configures digital commerce in online marketplaces through real-time data
management (Hollensen et al., 2022; Skalidis et al., 2022; Wang, 2022)
during livestream shopping events in the metaverse economy. Customer
decision journeys can be impacted by data visualization, computational
linguistics, extended reality technologies, and social commerce tools by use
of real-time datasets in virtual environments. Artificial intelligence-enabled
self-service experiences integrate data storage and processing, socio-economic
interoperability, tailored shopping recommendations, and customized produc-
tion in the virtual economy.

Predictive customer analytics and geospatial mapping can improve im-
mersive 3D experiences and lead to consumer digital engagement and
pattern changes (Dozio et al., 2022; Jang et al., 2022; Yeh et al., 2022) as
regards virtual assets and digital ownership in the metaverse economy.
Natural language processing and data sharing technologies, together with
data visualization capabilities and sentiment analysis, can enhance business
performance in livestreaming e-commerce, configuring consumer purchasing
habits and improving customer expectations, confidence, loyalty, and engage-
ment. (Table 3)

Table 3 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Biometric payment methods, through face and palm | Akyildiz et al., 2022;
recognition software, configure an online frictionless | Gibbert et al., 2022;

swift consumer journey in the retail metaverse. Laviola et al., 2022
The embedded deployment of big data analytics Hollensen et al., 2022;
in business operations configures digital commerce Skalidis et al., 2022;
in online marketplaces through real-time data Wang, 2022

management during livestream shopping events
in the metaverse economy.

Predictive customer analytics and geospatial Dozio et al., 2022;
mapping can improve immersive 3D experiences Jang et al., 2022;
and lead to consumer digital engagement and Yeh et al., 2022

pattern changes as regards virtual assets and
digital ownership in the metaverse economy.
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5. Immersive Technologies, Enhanced Forecasting Capabilities,
and Autonomous Trade Systems in the Retail Metaverse

E-commerce businesses deploy customer data and articulate convenient
shopping experiences (Gossling and Schweiggart, 2022; Kshetri, 2022;
Zhang et al., 2022a) in terms of metaverse platform and application inter-
operability. Social commerce tools can configure personalized product
recommendations during livestream shopping events through blockchain-
based technologies in immersive digital environments and virtual spaces,
optimizing metaverse experience and consumer confidence, and resulting in
seamless omnichannel engagement.

Contextual consumer data can assist virtually enhanced personalized
shopping and purchase journeys (Lin et al., 2022; Skalidis et al., 2022; Zyda,
2022a) by use of immersive technologies, enhanced forecasting capabilities,
and autonomous trade systems in the retail metaverse. By leveraging natural
language processing, sentiment analytics, business intelligence tools, data-
driven decision making, and real-time Internet of Things data, online and
virtual marketplaces configure customer loyalty and demand, shopping hab-
its, and changing customer order patterns, while customizing user experiences.

Immersive virtual experiences can integrate customer data through
ambient sound recognition and processing (Akyildiz et al., 2022; Dozio et
al., 2022; Jang et al., 2022), resulting in personalized customer shopping
experience, growing consumer engagement, and frictionless and experiential
e-commerce in the metaverse economy. Personalized product recom-
mendations can attract and retain customers by use of augmented and virtual
reality technologies, articulating immersive retail experiences in intercon-
nected virtual worlds. (Table 4)

Table 4 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

E-commerce businesses deploy customer Gossling and Schweiggart,
data and articulate convenient shopping 2022; Kshetri, 2022;
experiences in terms of metaverse platform Zhang et al., 2022a

and application interoperability.

Contextual consumer data can assist virtually Lin et al., 2022; Skalidis
enhanced personalized shopping and purchase et al., 2022; Zyda, 2022a

journeys by use of immersive technologies,
enhanced forecasting capabilities, and autonomous
trade systems in the retail metaverse.

Immersive virtual experiences can integrate Akyildiz et al., 2022;
customer data through ambient sound recognition Dozio et al., 2022;
and processing, resulting in personalized customer Jang et al., 2022

shopping experience, growing consumer
engagement, and frictionless and experiential
e-commerce in the metaverse economy.
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6. Immersive Experiences across Customer Journeys
in the Retail Metaverse

5G cellular networks can create operational efficiency and competitive ad-
vantage in augmented reality-based livestream shopping (Gibbert et al.,
2022; Wang, 2022; Zhang et al., 2022a) by integrating customer mobility
data and shaping metaverse engagement and experiences. Computer vision
algorithms can improve digital shopping in virtual retail environments by
leveraging transaction analytics in consumer journeys.

Assessing digital customer engagement across interconnected virtual worlds
requires location data, visual analytics, movement and behavior tracking,
biometric payment tools, and ambient sound recognition software (Hollensen
et al., 2022; Yeh et al., 2022; Zhang et al., 2022Db), articulating immersive
experiences across customer journeys in the retail metaverse. Immersive
digital environments can shape consumer behavior patterns, purchase habits,
and brand loyalty through visual screening and image recognition tech-
nologies, advanced analytics, and real-time 3D content creation tools.

Data management processes and visualization tools require deep neural
networks and advanced data analytics to shape customer journeys across
interconnected digital worlds and virtual shopping malls (Kraus et al., 2022;
Laviola et al., 2022; Zyda, 2022b), and thus enhance metaverse engagement
and experiences. Natural language processing tools and speech analytics can
reduce customer churn and acquisition cost by leveraging personalized and
convenient user services, voice biometric verification, and algorithmically-
driven emotionally-engaging content in virtual stores. (Table 5)

Table 5 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

5G cellular networks can create operational Gibbert et al., 2022; Wang,
efficiency and competitive advantage in augmented 2022; Zhang et al., 2022a
reality-based livestream shopping by integrating
customer mobility data and shaping metaverse
engagement and experiences.

Assessing digital customer engagement across Hollensen et al., 2022; Yeh
interconnected virtual worlds requires location data, | et al., 2022; Zhang et al.,
visual analytics, movement and behavior tracking, 2022b

biometric payment tools, and ambient sound
recognition software, articulating immersive
experiences across customer journeys in

the retail metaverse.

Data management processes and visualization tools Kraus et al., 2022; Laviola
require deep neural networks and advanced data et al., 2022; Zyda, 2022b
analytics to shape customer journeys across
interconnected digital worlds and virtual shopping
malls, and thus enhance metaverse engagement
and experiences.
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7. Discussion

| integrate my systematic review throughout research indicating how realistic
virtual shopping experiences can optimize consumer confidence and expec-
tations in retail business. My research complements recent analyses clarifying
how social commerce tools can configure personalized product recommen-
dations during livestream shopping events through blockchain-based tech-
nologies in immersive digital environments and virtual spaces, optimizing
metaverse experience and consumer confidence, and resulting in seamless
omnichannel engagement. | elucidate, by cumulative evidence, previous
research demonstrating how computer vision algorithms can improve digital
shopping in virtual retail environments by leveraging transaction analytics in
consumer journeys.

8. Synopsis of the Main Research Outcomes

Customer monitoring systems, machine vision, and immersive technologies
can influence consumer engagement, behavior, and preferences, in addition
to buying habits, during virtual shopping sessions across interconnected digital
spaces. Customer decision journeys can be impacted by data visualization,
computational linguistics, extended reality technologies, and social commerce
tools by use of real-time datasets in virtual environments.

9. Conclusions

Relevant research has investigated whether natural language processing and
data sharing technologies, together with data visualization capabilities and
sentiment analysis, can enhance business performance in livestreaming e-
commerce. This systematic literature review presents the published peer-
reviewed sources covering how natural language processing tools and speech
analytics can reduce customer churn and acquisition cost by leveraging
personalized and convenient user services, voice biometric verification, and
algorithmically-driven emotionally-engaging content in virtual stores. The re-
search outcomes drawn from the above analyses indicate that online and vir-
tual marketplaces configure customer loyalty and demand, shopping habits,
and changing customer order patterns, while customizing user experiences.

10. Limitations, Implications, and Further Directions of Research

By analyzing only articles published in 2022 in journals indexed in the Web

of Science, Scopus, and ProQuest databases, relevant sources on predictive

algorithms, data visualization tools, and artificial neural networks in the retail

metaverse may have been excluded. Limitations of this research comprise
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particular kinds of publications (original empirical research and review
articles) discounting others (conference proceedings articles, books, and
editorial materials). The scope of my study also does not move forward
the inspection of virtual assets and digital ownership in the metaverse economy.

Subsequent analyses should develop on livestream shopping events in
the metaverse economy. Future research should thus investigate frictionless
and experiential e-commerce in the metaverse economy. In the future, atten-
tion should be directed to immersive experiences across customer journeys
in the retail metaverse.
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1. Introduction

Virtual retail algorithms can integrate consumer behavior and data across 3D
immersive environments. The purpose of my systematic review is to ex-
amine the recently published literature on the virtual economy of the meta-
verse and integrate the insights it configures on computer vision and deep
learning algorithms, customer engagement tools, and behavioral predictive
analytics. By analyzing the most recent (2021-2022) and significant (Web of
Science, Scopus, and ProQuest) sources, my paper has attempted to prove
that on-demand product customization services can improve operational
efficiency (Andrei et al., 2016; Tonescu, 2021; Lazaroiu, 2018; Olssen, 2021)
as regards experiential retail in virtual commerce through digital marketing
tools, smart connected devices, and natural language processing algorithms,
furthering rich customer experiences. The actuality and novelty of this study
are articulated by addressing creative ideation in metaverse spaces, that is an
emerging topic involving much interest. My research problem is whether cus-
tomized data workflows, digital contact tracing technologies, and personalized
content can improve customer brand loyalty (Barbu et al., 2021; Jenkins,
2022; Lazaroiu et al., 2022; Popescu, 2017), leading to live shopping-based
instant buying.

In this review, prior findings have been cumulated indicating that tailored
services in the virtual economy focus on customer retention, increased brand
recognition, and optimized digital shopping experiences (Blake, 2022; John-
son and Nica, 2021; Mihaila et al., 2016; Popescu et al., 2018), by tracking
consumer sentiment, behavior, and engagement, thus improving business
competitiveness. The identified gaps advance optimized purchase behavior
as regards items traded in the metaverse. My main objective is to indicate
that virtual navigation tools, spatial analytics, and behavioral data can cus-
tomize user experiences (Popescu et al., 2021; Rowland et al., 2021; Svabova
et al., 2020; Vatamanescu et al., 2020) in shared virtual environments. This
systematic review contributes to the literature on product and service
enhancements (Crowell, 2022; Kliestik et al., 2020; Musova et al., 2021;
Popescu, 2018) and offering and channel expansion in metaverse spaces by
clarifying that customer engagement and product data management (Gasparin
and Schinckus, 2022; Lazaroiu et al., 2017; Nemteanu et al., 2022) can
optimize brand visibility and performance, increasing average order and
customer lifetime value.

2. Theoretical Overview of the Main Concepts

Contextual streamlined interactions increase data-informed operational
decision-making efficiency and build long-term customer loyalty, leading to
multidimensional omnichannel connected experiences through customer loca-
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tion tracking and monitoring. Computer vision and natural language proc-
essing techniques, deep learning artificial intelligence tools and algorithms,
and real-time and historical customer data analytics are pivotal in articu-
lating frictionless personalized shopping experiences on immersive shopping
and augmented reality commerce platforms. The manuscript is organized as
following: theoretical overview (section 2), methodology (section 3), creative
ideation in metaverse spaces (section 4), business intelligence tools in
metaverse commerce (section 5), possessions and assets in the metaverse
(section 6), discussion (section 7), synopsis of the main research outcomes
(section 8), conclusions (section 9), limitations, implications, and further
directions of research (section 10).

3. Methodology

Throughout February 2022, | performed a quantitative literature review of
the Web of Science, Scopus, and ProQuest databases, with search terms
including “metaverse” + “virtual economy,” “computer vision algorithms,”
“deep learning algorithms,” “customer engagement tools,” and “behavioral
predictive analytics.” The search terms were determined as being the most
employed words or phrases across the analyzed literature. As | inspected re-
search published between 2021 and 2022, only 82 articles satisfied the eligi-
bility criteria. By eliminating controversial findings, outcomes unsubstantiated
by replication, too imprecise material, or having similar titles, I decided upon
16, generally empirical, sources (Tables 1 and 2). Extracting and inspecting
publicly accessible files (scholarly sources) as evidence, before the research
began no institutional ethics approval was required. Data visualization tools:
Dimensions (bibliometric mapping) and VOSviewer (layout algorithms). Re-
porting quality assessment tool: PRISMA. Methodological quality assessment
tools include: AXIS, Dedoose, MMAT, and SRDR (Figures 1-6).

Table 1 Topics and types of scientific products identified and selected.

Topic Identified | Selected
metaverse + virtual economy 19 4
metaverse + computer vision algorithms 14 3
metaverse + deep learning algorithms 14 3
metaverse + customer engagement tools 13 3
metaverse + behavioral predictive analytics 12 3
Type of paper

Original research 55 16
Review 6 0
Conference proceedings 13 0
Book 4 0
Editorial 4 0

Source: Processed by the author. Some topics overlap.
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Table 2 General synopsis of evidence as regards focus topics

and descriptive outcomes (research findings).

Leveraging data derived from customer purchases,
returns, and feedback can drive creative ideation in
metaverse spaces. Virtual retail algorithms can
integrate consumer behavior and data across 3D
immersive environments.

Kozinets, 2022; Laviola et
al., 2022; Park et al., 2022

Harnessing visual imagery, machine learning-based
product recognition, and customer location data can
drive operational improvements in metaverse spaces.

Lv et al., 2022; Siyaev
and Jo, 2021; Zhang et al.,
2022

Customer engagement tools improve resource
and operational efficiency by determining digital
product purchase intentions through collecting,
processing, and transacting user location data in
metaverse spaces.

Chandra, 2022; Han et al.,
2022; Jang et al., 2022

Computer vision and deep learning algorithms can
assist metaverse technologies in forecasting user
preferences and behaviors, while optimizing
customer support as regards virtual merchandise.

Hwang and Chien, 2022;
Lin et al., 2022; Park and
Kim, 2022

Natural language processing techniques and content
creator monetization tools integrate customer

purchasing history and configure seamless shopping
experiences as regards items traded in the metaverse.

Kozinets, 2022; Turner,
2022; Xi et al., 2022)

Business intelligence tools in metaverse commerce
can improve customer service performance and
bring about personalized shopping experiences
through proactive real-time engagement.
Customized data workflows, digital contact tracing
technologies, and personalized content can improve
customer brand loyalty, leading to live shopping-
based instant buying.

Akyildiz et al., 2022;
Siyaev and Jo, 2021,
Zhang et al., 2022

Harnessing customer-generated data can predict
purchase intention, optimizing business performance
by product and service enhancements and offering
and channel expansion in metaverse spaces.

Hwang and Chien, 2022;
Laviola et al., 2022; Wang,
2022

Shopper confidence and engagement across
seamlessly interconnected virtual worlds can result
in optimized purchase behavior as regards items
traded in the metaverse.

Park et al., 2022; Lv et al.,
2022; Xi etal., 2022

Retail performance has been increased by digital
channel shifting and expanding in terms of speed
and convenience as regards possessions and assets

in the metaverse. Customer engagement and product
data management can optimize brand visibility and
performance, increasing average order and customer
lifetime value.

Han et al., 2022; Lin et al.,
2022; Zhang et al., 2022
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Figure 5 PRISMA flow diagram describing the search results and screening.

Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA)
guidelines were used that ensure the literature review is comprehensive, transparent,
and replicable. The flow diagram, produced by employing a Shiny app, presents
the stream of evidence-based collected and processed data through the various steps
of a systematic review, designing the amount of identified, included,
and removed records, and the justifications for exclusions.

To ensure compliance with PRISMA guidelines, a citation software was used,
and at each stage the inclusion or exclusion of articles was tracked by use of custom
spreadsheet. Justification for the removal of ineligible articles was specified during
the full-text screening and final selection.
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To ensure first-rate standard of evidence, a systematic search
of relevant databases including peer-reviewed published
journal articles was conducted using predefined search terms,
covering a range of research methods and data sources.
Reference lists of all relevant sources were manually
reviewed for additional relevant citations.

L 4
Titles of papers and abstracts were screened for suitability
and selected full texts were retrieved to establish whether
they satisfied the inclusion criteria. All records from each
database were evaluated by using data extraction forms.
Data covering research aims, participants, study design,
and method of each paper were extracted.
) 4
The inclusion criteria were: (i) articles included in the Web of
Science, Scopus, and ProQuest databases, (ii) publication date
(2021-2022), (iii) written in English, (iv) being an original
empirical research or review article, and (v) particular search
terms covered; (i) conference proceedings, (ii) books, and (iii)
editorial materials were eliminated from the analysis.

L 4
SRDR gathered, handled, and analyzed the data for
the systematic review, being configured as an archive and tool
harnessed in data extraction through transparent, efficient, and
reliable quantitative techniques. Elaborate extraction forms
can be set up, meeting the needs of research questions and
study designs.
¥

| Distiller SR screened and extracted the collected data. |
L 4
The quality of academic articles was determined and risk of
bias was measured by MMAT, that tested content validity and
usability of selected studies in terms of screening questions,
type of design, corresponding quality criteria, and overall
quality score.

| ROBIS assessed the risk of bias in systematic reviews. |

| Dedoose analyzed qualitative and mixed methods research. |

\ 4

| AXIS evaluated the quality of cross-sectional studies. |

) 4
AMSTAR evaluated the methodological quality
of systematic reviews.

Figure 6 Screening and quality assessment tools
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4. Creative ldeation in Metaverse Spaces

Leveraging data derived from customer purchases, returns, and feedback
(Kozinets, 2022; Laviola et al., 2022; Park et al., 2022) can drive creative
ideation in metaverse spaces. Personalized promotions and discounts, targeted
campaigns, shopper engagement technologies, predefined offers, ground-
breaking integrated value propositions, and product recommendations can
improve user experience, diversified operational strategy, and process
efficiency, thus leading to lasting competitive advantage. Virtual retail
algorithms can integrate consumer behavior and data across 3D immersive
environments.

Harnessing visual imagery, machine learning-based product recognition,
and customer location data (Lv et al., 2022; Siyaev and Jo, 2021; Zhang et
al., 2022) can drive operational improvements in metaverse spaces. Tailored
services in the virtual economy focus on customer retention, increased brand
recognition, and optimized digital shopping experiences, by tracking con-
sumer sentiment, behavior, and engagement, thus improving business com-
petitiveness. Interactive technologies and business intelligence analytics can
harness artificial neural networks, semantic vector search technology, and
simulation modeling in virtual commerce as regards e-commerce platform-
based livestream shopping events, resulting in expanded customer base,
optimized purchasing decisions and customer convenience, and user loyalty
and trust.

Customer engagement tools improve resource and operational efficiency
by determining digital product purchase intentions (Chandra, 2022; Han et
al., 2022; Jang et al., 2022) through collecting, processing, and transacting
user location data in metaverse spaces. Computer vision and natural
language processing techniques, deep learning artificial intelligence tools
and algorithms, and real-time and historical customer data analytics are
pivotal in articulating frictionless personalized shopping experiences on
immersive shopping and augmented reality commerce platforms. (Table 3)

Table 3 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Leveraging data derived from customer purchases, Kozinets, 2022; Laviola et
returns, and feedback can drive creative ideation in al., 2022; Park et al., 2022
metaverse spaces.

Harnessing visual imagery, machine learning-based Lv et al., 2022; Siyaev
product recognition, and customer location data can | and Jo, 2021; Zhang et al.,
drive operational improvements in metaverse spaces. | 2022

Customer engagement tools improve resource Chandra, 2022; Han et al.,
and operational efficiency by determining digital 2022; Jang et al., 2022
product purchase intentions through collecting,
processing, and transacting user location data in
metaverse spaces.
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5. Business Intelligence Tools in Metaverse Commerce

Computer vision and deep learning algorithms can assist metaverse tech-
nologies in forecasting user preferences and behaviors (Hwang and Chien,
2022; Lin et al., 2022; Park and Kim, 2022), while optimizing customer
support as regards virtual merchandise. Engaging customizable immersive
spaces are instrumental in digital shopping journey, taking into account
changing consumer demands while focusing on personalized and meaningful
customer experiences. On-demand product customization services can im-
prove operational efficiency as regards experiential retail in virtual com-
merce through digital marketing tools, smart connected devices, and natural
language processing algorithms, furthering rich customer experiences.

Natural language processing techniques and content creator monetization
tools integrate customer purchasing history and configure seamless shopping
experiences (Kozinets, 2022; Turner, 2022; Xi et al., 2022) as regards items
traded in the metaverse. Contextual streamlined interactions increase data-
informed operational decision-making efficiency and build long-term cus-
tomer loyalty, leading to multidimensional omnichannel connected experi-
ences through customer location tracking and monitoring.

Business intelligence tools in metaverse commerce can improve customer
service performance and bring about personalized shopping experiences
(Akyildiz et al., 2022; Siyaev and Jo, 2021; Zhang et al., 2022) through
proactive real-time engagement. Cognitive computing systems, data-driven
artificial intelligence, and behavioral predictive analytics across live shop-
ping spaces shape purchasing decisions, customer engagement and values,
and shopping patterns and spending habits. Customized data workflows,
digital contact tracing technologies, and personalized content can improve
customer brand loyalty, leading to live shopping-based instant buying. (Table
4)

Table 4 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Computer vision and deep learning algorithms can Hwang and Chien, 2022;
assist metaverse technologies in forecasting user Lin et al., 2022; Park and
preferences and behaviors, while optimizing Kim, 2022

customer support as regards virtual merchandise.

Natural language processing techniques and content | Kozinets, 2022; Turner,
creator monetization tools integrate customer 2022; Xi et al., 2022)

purchasing history and configure seamless shopping
experiences as regards items traded in the metaverse.

Business intelligence tools in metaverse commerce Akyildiz et al., 2022;
can improve customer service performance and Siyaev and Jo, 2021,
bring about personalized shopping experiences Zhang et al., 2022

through proactive real-time engagement.
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6. Possessions and Assets in the Metaverse

Harnessing customer-generated data can predict purchase intention, opti-
mizing business performance (Hwang and Chien, 2022; Laviola et al., 2022;
Wang, 2022) by product and service enhancements and offering and channel
expansion in metaverse spaces. Real-time artificial intelligence-powered
personalized product and styling recommendations and offers based on
historical purchasing trends can impact immersive shopping experiences and
raise brand awareness in terms of customer loyalty, personalization, and con-
venience. Predicting consumer purchase behaviors across digital channels
through analytical tools can increase product and service visibility and
awareness.

Shopper confidence and engagement across seamlessly interconnected
virtual worlds (Park et al., 2022; Lv et al., 2022; Xi et al., 2022) can result in
optimized purchase behavior as regards items traded in the metaverse.
Virtual retail shopping behavior analytics can configure immersive extended
reality experiences. By leveraging customer data, business intelligence
operations enable customizable data modeling and predictive maintenance
that can influence consumer choices across augmented and virtual reality
systems. Virtual navigation tools, spatial analytics, and behavioral data can
customize user experiences in shared virtual environments.

Retail performance has been increased by digital channel shifting and
expanding (Han et al., 2022; Lin et al., 2022; Zhang et al., 2022) in terms of
speed and convenience as regards possessions and assets in the metaverse.
Networks of interconnected devices, tools, and products can match customer
personalized preferences, expectations, and interests, and enable digital orders
and shopping trends. Customer engagement and product data management
can optimize brand visibility and performance, increasing average order and
customer lifetime value. (Table 5)

Table 5 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Harnessing customer-generated data can predict Hwang and Chien, 2022;
purchase intention, optimizing business performance | Laviola et al., 2022; Wang,
by product and service enhancements and offering 2022

and channel expansion in metaverse spaces.

Shopper confidence and engagement across Park et al., 2022; Lv et al.,

seamlessly interconnected virtual worlds can result 2022; Xi et al., 2022
in optimized purchase behavior as regards items
traded in the metaverse.

Retail performance has been increased by digital Han et al., 2022; Lin et al.,
channel shifting and expanding in terms of speed 2022; Zhang et al., 2022
and convenience as regards possessions and assets
in the metaverse.
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7. Discussion

| integrate my systematic review throughout research indicating how per-
sonalized promotions and discounts, targeted campaigns, shopper engagement
technologies, predefined offers, groundbreaking integrated value propositions,
and product recommendations can improve user experience, diversified oper-
ational strategy, and process efficiency, thus leading to lasting competitive
advantage. My research complements recent analyses clarifying how real-
time artificial intelligence-powered personalized product and styling recom-
mendations and offers based on historical purchasing trends can impact im-
mersive shopping experiences and raise brand awareness in terms of customer
loyalty, personalization, and convenience. | elucidate, by cumulative evidence,
previous research demonstrating how networks of interconnected devices,
tools, and products can match customer personalized preferences, expec-
tations, and interests, and enable digital orders and shopping trends.

8. Synopsis of the Main Research Outcomes

Virtual navigation tools, spatial analytics, and behavioral data can customize
user experiences in shared virtual environments. Customized data workflows,
digital contact tracing technologies, and personalized content can improve
customer brand loyalty, leading to live shopping-based instant buying.
Virtual retail algorithms can integrate consumer behavior and data across 3D
immersive environments.

9. Conclusions

Relevant research has investigated whether engaging customizable immersive
spaces are instrumental in digital shopping journey, taking into account
changing consumer demands while focusing on personalized and meaningful
customer experiences. This systematic literature review presents the pub-
lished peer-reviewed sources covering how interactive technologies and
business intelligence analytics can harness artificial neural networks,
semantic vector search technology, and simulation modeling in virtual
commerce. The research outcomes drawn from the above analyses indicate
that business intelligence operations enable customizable data modeling and
predictive maintenance that can influence consumer choices across augmented
and virtual reality systems.

10. Limitations, Implications, and Further Directions of Research

By analyzing only articles published between 2021 and 2022 in journals

indexed in the Web of Science, Scopus, and ProQuest databases, relevant

sources on the virtual economy of the metaverse in terms of computer vision
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and deep learning algorithms, customer engagement tools, and behavioral
predictive analytics may have been excluded. Limitations of this research
comprise particular kinds of publications (original empirical research and
review articles) discounting others (conference proceedings articles, books,
and editorial materials). The scope of my study also does not move forward
the inspection of items traded in the metaverse.

Subsequent analyses should develop on speed and convenience as
regards possessions and assets in the metaverse. Future research should thus
investigate collecting, processing, and transacting user location data in
metaverse spaces. In the future, attention should be directed to operational
improvements in metaverse spaces.
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1. Introduction

Smart technologies can deploy spatial data and analytics capabilities to im-
prove customer acquisition (Andronie et al., 2021; Kral et al., 2020; Nica,
2015; Popescu et al., 2019; Zvarikova et al., 2022) in terms of purchasing
recommended items. The purpose of our systematic review is to examine the
recently published literature on behavioral analytics, immersive technologies,
and machine vision algorithms in the Web3-powered metaverse world and
integrate the insights it configures on the use of data-driven artificial intel-
ligence in a fully connected metaverse. By analyzing the most recent (2022)
and significant (Web of Science, Scopus, and ProQuest) sources, our paper
has attempted to prove that leveraging consumer data can maximize engage-
ment across customer journeys (Barbu et al., 2021; Lazaroiu et al., 2017; Nica,
2018; Rydell and Suler, 2021) by use of deep learning algorithms, real-time
data analytics, and visualization tools. The actuality and novelty of this study
are articulated by addressing data tracking, management, measurement,
optimization, and analysis across metaverse worlds, that is an emerging topic
involving much interest. Our research problem is whether customizable
virtual chatbot assistants can recognize emotional facial expressions during
customer journey across immersive digital environments.

In this review, prior findings have been cumulated indicating that natural
language processing models and synthetic data tools can optimize customer
service across digital business platforms (Friedman et al., 2022; Lizaroiu,
2018; Popescu, 2017; Valaskova et al., 2022), shaping purchasing behaviors
and leading to long-term consumer loyalty as regards augmented shopping
experiences. The identified gaps advance virtual navigation tools and con-
sumer journey analytics in a fully connected metaverse. Our main objective
is to indicate that technology-enabled live shopping can improve customer
engagement and satisfaction (Gasparin and Schinckus, 2022; Lazaroiu et al.,
2020; Popescu et al., 2017a, b; Watson, 2022) in virtual and augmented
reality-based immersive environments. This systematic review contributes to
the literature on innovative shopping formats in a Web3-powered metaverse
world by clarifying that ambient scene detection and visual analytics can
drive customer retention and acquisition (Glogovetan et al., 2022; Nemteanu
et al., 2022; Popescu, 2018; Woodward and Kliestik, 2021) in the virtual
retail market, building brand awareness and hyper-personalization across e-
commerce operations.

2. Theoretical Overview of the Main Concepts

Webchat customer services can be pivotal in virtual store-based immer-
sive digital simulations by use of machine intelligence and retail analytics,
resulting in scalable product innovation and expanded product offerings
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while shaping consumer sentiment and shopping behavior. Digital tools and
analytics can build consumer relationships in retail business in blockchain-
based virtual worlds, optimizing online buying experiences and decreasing
purchasing behavior shifts. Rich shopper data and analytic capabilities can
define customer profiles, improving immersive virtual shopping experiences
during purchase journeys in virtual shopping mall environments. The manu-
script is organized as following: theoretical overview (section 2), methodology
(section 3), data-driven artificial intelligence in a fully connected metaverse
(section 4), user behavior and increasing brand loyalty across metaverse
worlds (section 5), virtual navigation tools and consumer journey analytics
in a fully connected metaverse (section 6), discussion (section 7), synopsis
of the main research outcomes (section 8), conclusions (section 9), limita-
tions, implications, and further directions of research (section 10).

3. Methodology

We carried out a quantitative literature review of ProQuest, Scopus, and
the Web of Science throughout March 2022, with search terms including
“metaverse” + “behavioral analytics,” “immersive technologies,” and “ma-
chine vision algorithms.” The search terms were determined as being the most
employed words or phrases across the analyzed literature. As we analyzed
research published in 2022, only 80 papers met the eligibility criteria. By
removing controversial or unclear findings (scanty/unimportant data), results
unsupported by replication, undetailed content, or papers having quite
similar titles, we decided on 15, chiefly empirical, sources (Tables 1 and 2).
Extracting and inspecting publicly accessible files (scholarly sources) as
evidence, before the research began no institutional ethics approval was
required. Data visualization tools: Dimensions (bibliometric mapping) and
VOSviewer (layout algorithms). Reporting quality assessment tool: PRISMA.
Methodological quality assessment tools include: AMSTAR, Distiller SR,
ROBIS, and SRDR (Figures 1-6).

Table 1 Topics and types of scientific products identified and selected.

Topic Identified | Selected
metaverse + behavioral analytics 24 5
metaverse + immersive technologies 30 5
metaverse + machine vision algorithms 26 5

Type of paper

Original research 56 14
Review 4 1
Conference proceedings 13 0

Book 3 0
Editorial 4 0

Source: Processed by the authors. Some topics overlap.
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Table 2 General synopsis of evidence as regards focus topics

and descriptive outcomes (research findings).

Establishing e-commerce shopping intentions,
habits, and behaviors can result in producing
customized visual assets based on data tracking,
management, measurement, optimization, and
analysis across metaverse worlds.

Beniiche et al., 2022;
Gibbert et al., 2022;
Solakis et al., 2022

Personalized product recommendations integrate
artificial intelligence-powered prediction,
tech-based metaverse capabilities, and computer
vision algorithms, enhancing engagement
behaviors and purchase decisions.

Gills and Hosseini,
2022; Gursoy et al.,
2022; Park et al., 2022

Livestreaming shopping platforms can focus on
engaging interactive events through dynamic
personalized offers by use of data-driven artificial
intelligence in a fully connected metaverse.

Elawady et al., 2022;
Hollensen et al., 2022;
Zhang et al., 2022a

Dynamically configurable data collection and
governance across the decentralized and
interconnected metaverse can enrich consumer
experience in relation to virtual retail stores through
deep learning computer vision algorithms.

Gossling and Schweiggart,
2022; Liu et al., 2022;
Zhang et al., 2022b

Behavioral analytics can assist customer service
processes in virtual stores, driving user behavior and
increasing brand loyalty across metaverse worlds.
Natural language processing models and synthetic
data tools can optimize customer service across
digital business platforms, shaping purchasing
behaviors and leading to long-term consumer
loyalty as regards augmented shopping experiences.

Guo and Gao, 2022; Park
et al., 2022; Solakis et al.,
2022

Immersive and engaging e-commerce, through
rich customer data, can lead to value creation for
virtual assets while raising awareness in a fully
connected metaverse.

Gursoy et al., 2022;
Hollensen et al., 2022;
Zhang et al., 2022b

Engaging digital content can enhance
customer satisfaction across extended

reality environments by integrating real-time
technology across metaverse worlds.

Beniiche et al., 2022;
Han et al., 2022; Park
et al., 2022

Cross-functional improvements in contextual content
delivery by leveraging robust data can be attained by
use of virtual navigation tools and consumer journey
analytics in a fully connected metaverse.

Hollensen et al., 2022;
Liu et al., 2022; Zhang
et al., 2022a

Sentiment analytics and image recognition can assist
merchandising decisions, and thus brands and
retailers can attract and retain customers through
innovative shopping formats in a Web3-powered
metaverse world.

Elawady et al., 2022;
Gills and Hosseini,
2022; Zyda, 2022
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Figure 5 PRISMA flow diagram describing the search results and screening.

Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA)
guidelines were used that ensure the literature review is comprehensive, transparent,
and replicable. The flow diagram, produced by employing a Shiny app, presents
the stream of evidence-based collected and processed data through the various steps
of a systematic review, designing the amount of identified, included,
and removed records, and the justifications for exclusions.

To ensure compliance with PRISMA guidelines, a citation software was used,
and at each stage the inclusion or exclusion of articles was tracked by use of custom
spreadsheet. Justification for the removal of ineligible articles was specified during
the full-text screening and final selection.
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To ensure first-rate standard of evidence, a systematic search
of relevant databases including peer-reviewed published
journal articles was conducted using predefined search terms,
covering a range of research methods and data sources.
Reference lists of all relevant sources were manually
reviewed for additional relevant citations.

L 4
Titles of papers and abstracts were screened for suitability
and selected full texts were retrieved to establish whether
they satisfied the inclusion criteria. All records from each
database were evaluated by using data extraction forms.
Data covering research aims, participants, study design,
and method of each paper were extracted.
) 4
The inclusion criteria were: (i) articles included in the Web of
Science, Scopus, and ProQuest databases, (ii) publication date
(2022), (iii) written in English, (iv) being an original
empirical research or review article, and (v) particular search
terms covered; (i) conference proceedings, (ii) books, and (iii)
editorial materials were eliminated from the analysis.

4

| Distiller SR screened and extracted the collected data. |
L 4
SRDR gathered, handled, and analyzed the data for
the systematic review, being configured as an archive and tool
harnessed in data extraction through transparent, efficient, and
reliable quantitative techniques. Elaborate extraction forms
can be set up, meeting the needs of research questions and
study designs.

2
AMSTAR evaluated the methodological quality
of systematic reviews.

| ROBIS assessed the risk of bias in systematic reviews. |
) 4
The quality of academic articles was determined and risk of
bias was measured by MMAT, that tested content validity and
usability of selected studies in terms of screening questions,
type of design, corresponding quality criteria, and overall
quality score.

\ 4

| AXIS evaluated the quality of cross-sectional studies. |

| Dedoose analyzed qualitative and mixed methods research. |

Figure 6 Screening and quality assessment tools
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4. Data-driven Artificial Intelligence in a Fully Connected Metaverse

Establishing e-commerce shopping intentions, habits, and behaviors can
result in producing customized visual assets (Beniiche et al., 2022; Gibbert
et al., 2022; Solakis et al., 2022) based on data tracking, management,
measurement, optimization, and analysis across metaverse worlds. Leveraging
consumer data can maximize engagement across customer journeys by use
of deep learning algorithms, real-time data analytics, and visualization tools.
Natural language processing-based systems, deep neural network technology,
and speech analytics can optimize operational performance through logistics
intelligence as regards virtual reality-based immersive experiences.

Personalized product recommendations integrate artificial intelligence-
powered prediction, tech-based metaverse capabilities, and computer vision
algorithms (Gills and Hosseini, 2022; Gursoy et al., 2022; Park et al., 2022),
enhancing engagement behaviors and purchase decisions. Digital tools and
analytics can build consumer relationships in retail business in blockchain-
based virtual worlds, optimizing online buying experiences and decreasing
purchasing behavior shifts.

Livestreaming shopping platforms can focus on engaging interactive events
through dynamic personalized offers (Elawady et al., 2022; Hollensen et al.,
2022; Zhang et al., 2022a) by use of data-driven artificial intelligence in a
fully connected metaverse. Real-time offer personalization and customized
virtual goods typify immersive live streaming experiences and result in
attracting long-term engaged customers. Smart digital services and data-
driven decisions can meet customer demand by integrating sensor data across
persistent virtual worlds and articulating seamless immersive experiences.
(Table 3)

Table 3 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Establishing e-commerce shopping intentions, Beniiche et al., 2022;
habits, and behaviors can result in producing Gibbert et al., 2022;
customized visual assets based on data tracking, Solakis et al., 2022

management, measurement, optimization, and
analysis across metaverse worlds.

Personalized product recommendations integrate Gills and Hosseini,
artificial intelligence-powered prediction, 2022; Gursoy et al.,
tech-based metaverse capabilities, and computer 2022; Park et al., 2022

vision algorithms, enhancing engagement
behaviors and purchase decisions.

Livestreaming shopping platforms can focus on Elawady et al., 2022;
engaging interactive events through dynamic Hollensen et al., 2022;
personalized offers by use of data-driven artificial Zhang et al., 2022a

intelligence in a fully connected metaverse.
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5. User Behavior and Increasing Brand Loyalty across Metaverse Worlds

Dynamically configurable data collection and governance across the decen-
tralized and interconnected metaverse (Gossling and Schweiggart, 2022; Liu
et al., 2022; Zhang et al., 2022b) can enrich consumer experience in relation
to virtual retail stores through deep learning computer vision algorithms.
Rich shopper data and analytic capabilities can define customer profiles,
improving immersive virtual shopping experiences during purchase journeys
in virtual shopping mall environments. Smart technologies can deploy spatial
data and analytics capabilities to improve customer acquisition in terms of
purchasing recommended items.

Behavioral analytics can assist customer service processes in virtual
stores (Guo and Gao, 2022; Park et al., 2022; Solakis et al., 2022), driving
user behavior and increasing brand loyalty across metaverse worlds. Webchat
customer services can be pivotal in virtual store-based immersive digital
simulations by use of machine intelligence and retail analytics, resulting in
scalable product innovation and expanded product offerings while shaping
consumer sentiment and shopping behavior. Natural language processing
models and synthetic data tools can optimize customer service across digital
business platforms, shaping purchasing behaviors and leading to long-term
consumer loyalty as regards augmented shopping experiences.

Immersive and engaging e-commerce, through rich customer data, can
lead to value creation for virtual assets (Gursoy et al., 2022; Hollensen et al.,
2022; Zhang et al., 2022b) while raising awareness in a fully connected
metaverse. Cloud and edge computing can assist business-support analytics
in engaging consumers in instant purchasing across immersive digital worlds.
Ambient scene detection and visual analytics can drive customer retention
and acquisition in the virtual retail market, building brand awareness and
hyper-personalization across e-commerce operations. (Table 4)

Table 4 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Dynamically configurable data collection and Gossling and Schweiggart,
governance across the decentralized and 2022; Liu et al., 2022;
interconnected metaverse can enrich consumer Zhang et al., 2022b

experience in relation to virtual retail stores through
deep learning computer vision algorithms.

Behavioral analytics can assist customer service Guo and Gao, 2022; Park
processes in virtual stores, driving user behavior and | et al., 2022; Solakis et al.,
increasing brand loyalty across metaverse worlds. 2022

Immersive and engaging e-commerce, through Gursoy et al., 2022;

rich customer data, can lead to value creation for Hollensen et al., 2022;
virtual assets while raising awareness in a fully Zhang et al., 2022b

connected metaverse.
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6. Virtual Navigation Tools and Consumer Journey Analytics
in a Fully Connected Metaverse

Engaging digital content can enhance customer satisfaction across extended
reality environments (Beniiche et al., 2022; Han et al., 2022; Park et al.,
2022) by integrating real-time technology across metaverse worlds. Realistic-
looking synthetic images and operational modeling in the livestreaming
economy can optimize retail growth and profitability through precise data
visualization and analytics, bringing about personalized seamless experiences.
Technology-enabled live shopping can improve customer engagement and
satisfaction in virtual and augmented reality-based immersive environments.

Cross-functional improvements in contextual content delivery by lever-
aging robust data (Hollensen et al., 2022; Liu et al., 2022; Zhang et al.,
2022a) can be attained by use of virtual navigation tools and consumer
journey analytics in a fully connected metaverse. Collecting customer prefer-
ences and shopper behavioral data can increase engagement rates and retail
transactions. Customizable virtual chatbot assistants can recognize emotional
facial expressions during customer journey across immersive digital environ-
ments.

Sentiment analytics and image recognition can assist merchandising
decisions (Elawady et al., 2022; Gills and Hosseini, 2022; Zyda, 2022), and
thus brands and retailers can attract and retain customers through innovative
shopping formats in a Web3-powered metaverse world. Artificial intelligence
customer service chatbots can leverage consumption data in retail business
models across digital marketplaces, attracting and retaining customers. Cus-
tomer identification technology can assist e-commerce and logistical oper-
ations by interaction and movement tracking in an increasingly competitive
marketplace. (Table 5)

Table 5 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Engaging digital content can enhance Beniiche et al., 2022;
customer satisfaction across extended Han et al., 2022; Park
reality environments by integrating real-time etal., 2022

technology across metaverse worlds.

Cross-functional improvements in contextual content | Hollensen et al., 2022;
delivery by leveraging robust data can be attained by | Liu et al., 2022; Zhang
use of virtual navigation tools and consumer journey | et al., 2022a

analytics in a fully connected metaverse.

Sentiment analytics and image recognition can assist | Elawady et al., 2022;
merchandising decisions, and thus brands and Gills and Hosseini,
retailers can attract and retain customers through 2022; Zyda, 2022
innovative shopping formats in a Web3-powered
metaverse world.
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7. Discussion

We integrate our systematic review throughout research indicating how
natural language processing-based systems, deep neural network technology,
and speech analytics can optimize operational performance through logistics
intelligence as regards virtual reality-based immersive experiences. Our re-
search complements recent analyses clarifying how cloud and edge com-
puting can assist business-support analytics in engaging consumers in instant
purchasing across immersive digital worlds. We elucidate, by cumulative
evidence, previous research demonstrating how collecting customer pref-
erences and shopper behavioral data can increase engagement rates and retail
transactions.

8. Synopsis of the Main Research Outcomes

Real-time offer personalization and customized virtual goods typify immersive
live streaming experiences and result in attracting long-term engaged
customers. Customer identification technology can assist e-commerce and
logistical operations by interaction and movement tracking in an increasingly
competitive marketplace in a fully connected metaverse.

9. Conclusions

Relevant research has investigated whether realistic-looking synthetic images
and operational modeling in the livestreaming economy can optimize retail
growth and profitability through precise data visualization and analytics,
bringing about personalized seamless experiences. This systematic literature
review presents the published peer-reviewed sources covering how artificial
intelligence customer service chatbots can leverage consumption data in
retail business models across digital marketplaces, attracting and retaining
customers. The research outcomes drawn from the above analyses indicate
that smart digital services and data-driven decisions can meet customer
demand by integrating sensor data across persistent virtual worlds and
articulating seamless immersive experiences.

10. Limitations, Implications, and Further Directions of Research

By analyzing only articles published in 2022 in journals indexed in the Web

of Science, Scopus, and ProQuest databases, relevant sources on behavioral

analytics, immersive technologies, and machine vision algorithms in the Web3-

powered metaverse world may have been excluded. Limitations of this re-

search comprise particular kinds of publications (original empirical research

and review articles) discounting others (conference proceedings articles,
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books, and editorial materials). The scope of our study also does not move
forward the inspection of data collection and governance across the decen-
tralized and interconnected metaverse.

Subsequent analyses should develop on user behavior and increasing brand
loyalty across metaverse worlds. Future research should thus investigate
tech-based metaverse capabilities. In the future, attention should be directed
to immersive and engaging e-commerce.
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ABSTRACT. The aim of this systematic review is to synthesize and analyze virtual
retail in the metaverse in terms of customer behavior analytics, extended reality
technologies, and immersive visualization systems. With increasing evidence of
consumer values on blockchain-based metaverse platforms, there is an essential
demand for comprehending whether digitized retail products and augmented reality
shopping tools in virtual malls can integrate consumer intelligence, contextual aware-
ness, and brand perception metrics to result in computational efficiency improvement.
In this research, prior findings were cumulated indicating that consumer journey
analytics can assist in virtual asset purchasing by articulating personalized shopping
experiences. | carried out a quantitative literature review of ProQuest, Scopus, and
the Web of Science throughout February 2022, with search terms including “meta-
verse” + “virtual retail,” “customer behavior analytics,” “extended reality tech-
nologies,” and “immersive visualization systems.” As | analyzed research published
in 2022, only 79 papers met the eligibility criteria. By removing controversial or
unclear findings (scanty/unimportant data), results unsupported by replication,
undetailed content, or papers having quite similar titles, I decided on 15, chiefly
empirical, sources. Data visualization tools: Dimensions (bibliometric mapping) and
VOSviewer (layout algorithms). Reporting quality assessment tool: PRISMA.
Methodological quality assessment tools include: AXIS, Distiller SR, ROBIS, and
SRDR.
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1. Introduction

Artificial intelligence-powered technologies and tools can increase customer
lifetime value (Griffin and Krastev, 2021; Nica, 2017; Peters, 2022; Popescu
et al., 2020; Vinerean et al., 2022) in virtual worlds by e-commerce capa-
bilities. The purpose of my systematic review is to examine the recently pub-
lished literature on virtual retail in the metaverse and integrate the insights it
configures on customer behavior analytics, extended reality technologies, and
immersive visualization systems. By analyzing the most recent (2022) and
significant (Web of Science, Scopus, and ProQuest) sources, my paper has
attempted to prove that augmented and virtual reality applications can
articulate a realistic user experience (Andronie et al., 2021a, b, ¢; Kliestik et
al., 2020; Pop et al., 2022), building brand awareness and bringing about
heightened consumer demand. The actuality and novelty of this study are
articulated by addressing consumer values on blockchain-based metaverse
platforms, that is an emerging topic involving much interest. My research
problem is whether digitized retail products and augmented reality shopping
tools in virtual malls can integrate consumer intelligence, contextual aware-
ness, and brand perception metrics (Jenkins, 2022; Nica et al., 2021; Poliak
et al., 2021; Rydell and Suler, 2021) to result in computational efficiency
improvement. In this review, prior findings have been cumulated indicating
that virtual and augmented reality devices, real-time sensor data, and cognitive
enhancement technologies can affect consumption patterns, smart asset man-
agement, and merchandise supply planning, improving customer retention
and loyalty.

The identified gaps advance the decentralized virtual world and inter-
operable platforms enabled by the Web 3.0 architecture as immersive and
shared metaverse. My main objective is to indicate that, by deploying pre-
dictive analytics, augmented reality shopping tools, and immersive visual-
ization systems in digital experience economy (Blazek et al., 2022; Lazaroiu,
2017; Nica, 2021; Popescu, 2017; Valle, 2021), real-time performance data
is achieved, while customers are increasingly acquired and retained. This
systematic review contributes to the literature on brand strength in virtual
stores throughout the blockchain-based metaverse by clarifying that consumer
journey analytics can assist in virtual asset purchasing (Glogovetan et al.,
2022; Lazaroiu et al., 2022; Nica et al., 2022; Popescu, 2018) by articulating
personalized shopping experiences.

2. Theoretical Overview of the Main Concepts

Retail analytics, biometric payment tools, and computer vision algorithms can
increase customer contextual data, behaviors, and engagement, enhancing
immersive 3D experiences in the virtual economy. Virtual and augmented
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reality tracking can predict user behaviors and strengthen shopping habits by
harnessing consumer location data. By leveraging predictive analytics and
computer vision tools in retail livestreaming, consumer shopping patterns are
determined. The manuscript is organized as following: theoretical overview
(section 2), methodology (section 3), consumer values on blockchain-based
metaverse platforms (section 4), improving brand strength in virtual stores
throughout the blockchain-based metaverse (section 5), consumer attention
in a computer-generated universe throughout entertaining metaverse events
(section 6), discussion (section 7), synopsis of the main research outcomes
(section 8), conclusions (section 9), limitations, implications, and further
directions of research (section 10).

3. Methodology

| carried out a quantitative literature review of ProQuest, Scopus, and the Web
of Science throughout February 2022, with search terms including “meta-
verse” + “virtual retail,” “customer behavior analytics,” “extended reality
technologies,” and “immersive visualization systems.” The search terms were
determined as being the most employed words or phrases across the analyzed
literature. As | analyzed research published in 2022, only 79 papers met
the eligibility criteria. By removing controversial or unclear findings (scanty/
unimportant data), results unsupported by replication, undetailed content, or
papers having quite similar titles, | decided on 15, chiefly empirical, sources
(Tables 1 and 2). Extracting and inspecting publicly accessible files (scholarly
sources) as evidence, before the research began no institutional ethics
approval was required. Data visualization tools: Dimensions (bibliometric
mapping) and VOSviewer (layout algorithms). Reporting quality assessment
tool: PRISMA. Methodological quality assessment tools include: AXIS,
Distiller SR, ROBIS, and SRDR (Figures 1-6).

Table 1 Topics and types of scientific products identified and selected.

Topic Identified | Selected
metaverse + virtual retail 21 4
metaverse + customer behavior analytics 20 4
metaverse + extended reality technologies 20 4
metaverse + immersive visualization systems 18 3
Type of paper

Original research 51 14
Review 5 1
Conference proceedings 11 0
Book 4 0
Editorial 8 0

Source: Processed by the author. Some topics overlap.
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Table 2 General synopsis of evidence as regards focus topics

and descriptive outcomes (research findings).

5G hyperconnected networks, blockchain-based
digital currencies, and extended reality technologies
can typify the decentralized virtual world and
interoperable platforms enabled by the Web 3.0
architecture as immersive and shared metaverse.

Gibbert et al., 2022;
Laviola et al., 2022;
Xi etal., 2022

Virtual retail experiences across immersive digital
worlds can typify consumer values on blockchain-
based metaverse platforms.

Lukava et al., 2022;
Skalidis et al., 2022;
Zhao et al., 2022

Livestreaming e-commerce and immersive
interconnected virtual experiences can drive
engagement and growth while optimizing user
journeys during live-video shopping events in
the metaverse.

Almarzouqi et al. 2022;
Reis and Ashmore, 2022;
Wang, 2022

Metaverse consumer retail data can optimize
customized shopping experiences. By leveraging
predictive analytics and computer vision tools in
retail livestreaming, consumer shopping patterns
are determined.

Kshetri, 2022; Reis and
Ashmore, 2022; Zhang
et al., 2022

Immersive technologies and real-time predictive
analytics can influence consumer behaviors and
buying patterns during live-video shopping events
in the metaverse. Artificial intelligence-powered
technologies and tools can increase customer
lifetime value in virtual worlds.

Laviola et al., 2022;
Turner, 2022; Zyda,
2022

Real-time customer data analytics and dynamic
routing technology can configure convenient
shopping experiences and customized production,
improving brand strength in virtual stores throughout
the blockchain-based metaverse.

Lukava et al., 2022;
Skalidis et al., 2022;
Xi etal., 2022

Data management processes in virtual

shopping malls can improve customer loyalty

and decision journeys through advanced analytics,
eye-tracking technologies, geospatial mapping,
and self-learning algorithms throughout

the blockchain-based metaverse.

Kshetri, 2022; Reis and
Ashmore, 2022; Zhao et
al., 2022

Personalized and convenient services, customized
digital experiences, and competitive product
offerings can optimize experiential shopping and
capture consumer attention in a computer-generated
universe throughout entertaining metaverse events.

Almarzouqi et al. 2022;
Solakis et al., 2022;
Wang, 2022

Improved operational agility can build customer
relationships and enable seamless purchasing
experiences through vision technology, automated
speech recognition, and decision support tools
throughout entertaining metaverse events.

Park and Kim, 2022;
Xi etal., 2022; Zhang
et al., 2022
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Figure 5 PRISMA flow diagram describing the search results and screening.

Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA)
guidelines were used that ensure the literature review is comprehensive, transparent,
and replicable. The flow diagram, produced by employing a Shiny app, presents
the stream of evidence-based collected and processed data through the various steps
of a systematic review, designing the amount of identified, included,
and removed records, and the justifications for exclusions.

To ensure compliance with PRISMA guidelines, a citation software was used,
and at each stage the inclusion or exclusion of articles was tracked by use of custom
spreadsheet. Justification for the removal of ineligible articles was specified during
the full-text screening and final selection.
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To ensure first-rate standard of evidence, a systematic search
of relevant databases including peer-reviewed published
journal articles was conducted using predefined search terms,
covering a range of research methods and data sources.
Reference lists of all relevant sources were manually
reviewed for additional relevant citations.

L 4
Titles of papers and abstracts were screened for suitability
and selected full texts were retrieved to establish whether
they satisfied the inclusion criteria. All records from each
database were evaluated by using data extraction forms.
Data covering research aims, participants, study design,
and method of each paper were extracted.
) 4
The inclusion criteria were: (i) articles included in the Web of
Science, Scopus, and ProQuest databases, (ii) publication date
(2022), (iii) written in English, (iv) being an original
empirical research or review article, and (v) particular search
terms covered; (i) conference proceedings, (ii) books, and (iii)
editorial materials were eliminated from the analysis.

L 4
SRDR gathered, handled, and analyzed the data for
the systematic review, being configured as an archive and tool
harnessed in data extraction through transparent, efficient, and
reliable quantitative techniques. Elaborate extraction forms
can be set up, meeting the needs of research questions and
study designs.
¥

| Distiller SR screened and extracted the collected data. |

2
AMSTAR evaluated the methodological quality
of systematic reviews.

) 4

The quality of academic articles was determined and risk of
bias was measured by MMAT, that tested content validity and
usability of selected studies in terms of screening questions,
type of design, corresponding quality criteria, and overall
quality score.

| ROBIS assessed the risk of bias in systematic reviews. |

\ 4

| AXIS evaluated the quality of cross-sectional studies. |

| Dedoose analyzed qualitative and mixed methods research. |

Figure 6 Screening and quality assessment tools
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4. Consumer Values on Blockchain-based Metaverse Platforms

5G hyperconnected networks, blockchain-based digital currencies, and ex-
tended reality technologies (Gibbert et al., 2022; Laviola et al., 2022; Xi et
al., 2022) can typify the decentralized virtual world and interoperable plat-
forms enabled by the Web 3.0 architecture as immersive and shared meta-
verse. Livestreaming e-commerce can reach and engage consumers, with data-
driven decision making shaping personalized product recommendations.
Virtual and augmented reality tracking can predict user behaviors and
strengthen shopping habits by harnessing consumer location data. Augmented
and virtual reality applications can articulate a realistic user experience,
building brand awareness and bringing about heightened consumer demand.

Virtual retail experiences across immersive digital worlds (Lukava et al.,
2022; Skalidis et al., 2022; Zhao et al., 2022) can typify consumer values on
blockchain-based metaverse platforms. Extended reality technologies and
synthetic environments typify interconnected virtual worlds. By leveraging
text analytics and natural language processing tools, big data-driven proc-
esses and technologies can improve customer relationship management as
regards digital commerce and goods.

Livestreaming e-commerce and immersive interconnected virtual experi-
ences can drive engagement and growth (Almarzougi et al. 2022; Reis and
Ashmore, 2022; Wang, 2022) while optimizing user journeys during live-
video shopping events in the metaverse. Retail brands in virtual environ-
ments can harness real-time data tracking and monitoring, analytic decision
models, and 3D modeling tools to improve customer loyalty and expecta-
tions during immersive retail experiences. By deploying predictive analytics,
augmented reality shopping tools, and immersive visualization systems in
digital experience economy, real-time performance data is achieved, while
customers are increasingly acquired and retained. (Table 3)

Table 3 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

5G hyperconnected networks, blockchain-based Gibbert et al., 2022;
digital currencies, and extended reality technologies | Laviola et al., 2022;
can typify the decentralized virtual world and Xi etal., 2022

interoperable platforms enabled by the Web 3.0
architecture as immersive and shared metaverse.

Virtual retail experiences across immersive digital Lukava et al., 2022;
worlds can typify consumer values on blockchain- Skalidis et al., 2022;
based metaverse platforms. Zhao et al., 2022
Livestreaming e-commerce and immersive Almarzouqi et al. 2022;
interconnected virtual experiences can drive Reis and Ashmore, 2022;
engagement and growth while optimizing user Wang, 2022

journeys during live-video shopping events in
the metaverse.
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5. Improving Brand Strength in Virtual Stores
throughout the Blockchain-based Metaverse

Metaverse consumer retail data (Kshetri, 2022; Reis and Ashmore, 2022;
Zhang et al., 2022) can optimize customized shopping experiences. By
leveraging predictive analytics and computer vision tools in retail live-
streaming, consumer shopping patterns are determined. Retail analytics, bio-
metric payment tools, and computer vision algorithms can increase customer
contextual data, behaviors, and engagement, enhancing immersive 3D
experiences in the virtual economy. Digitized retail products and augmented
reality shopping tools in virtual malls can integrate consumer intelligence,
contextual awareness, and brand perception metrics to result in computa-
tional efficiency improvement.

Immersive technologies and real-time predictive analytics can influence
consumer behaviors and buying patterns (Laviola et al., 2022; Turner, 2022;
Zyda, 2022) during live-video shopping events in the metaverse. Predictive
customer analytics and behavioral data can improve consumer shopping ex-
perience and digital engagement across virtual delivery networks. Artificial
intelligence-powered technologies and tools can increase customer lifetime
value in virtual worlds by e-commerce capabilities.

Real-time customer data analytics and dynamic routing technology can
configure convenient shopping experiences and customized production
(Lukava et al., 2022; Skalidis et al., 2022; Xi et al., 2022), improving brand
strength in virtual stores throughout the blockchain-based metaverse. Virtual
shelves and assets in online and virtual marketplaces can improve immersive
retail experiences and shape customer purchase behavior and preferences.
Customized avatars and virtual reality entertainment can strengthen the con-
sumer-based economy by use of analytical artificial intelligence, expanding
brand visibility in interactive digital worlds. (Table 4)

Table 4 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Metaverse consumer retail data can optimize Kshetri, 2022; Reis and
customized shopping experiences. By leveraging Ashmore, 2022; Zhang
predictive analytics and computer vision tools in etal., 2022

retail livestreaming, consumer shopping patterns
are determined.

Immersive technologies and real-time predictive Laviola et al., 2022;
analytics can influence consumer behaviors and Turner, 2022; Zyda,
buying patterns during live-video shopping events 2022

in the metaverse.

Real-time customer data analytics and dynamic Lukava et al., 2022;
routing technology can configure convenient Skalidis et al., 2022;
shopping experiences and customized production, Xi etal., 2022

improving brand strength in virtual stores throughout
the blockchain-based metaverse.
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6. Consumer Attention in a Computer-Generated Universe
throughout Entertaining Metaverse Events

Data management processes in virtual shopping malls can improve customer
loyalty and decision journeys (Kshetri, 2022; Reis and Ashmore, 2022; Zhao
et al., 2022) through advanced analytics, eye-tracking technologies, geo-
spatial mapping, and self-learning algorithms throughout the blockchain-
based metaverse. Customer predictive analytics and delivery management
software can increase consumer engagement and lead to frictionless shop-
ping experiences, while increasing brand visibility and awareness. Consumer
journey analytics can assist in virtual asset purchasing by articulating per-
sonalized shopping experiences.

Personalized and convenient services, customized digital experiences, and
competitive product offerings can optimize experiential shopping and capture
consumer attention (Almarzougi et al. 2022; Solakis et al., 2022; Wang,
2022) in a computer-generated universe throughout entertaining metaverse
events. Virtual and augmented reality devices, real-time sensor data, and
cognitive enhancement technologies can affect consumption patterns, smart
asset management, and merchandise supply planning, improving customer
retention and loyalty.

Improved operational agility can build customer relationships and enable
seamless purchasing experiences (Park and Kim, 2022; Xi et al., 2022; Zhang
et al., 2022) through vision technology, automated speech recognition, and
decision support tools throughout entertaining metaverse events. Virtual store
experiences and digital asset collectability can improve brand recognition
and consumer expectations while optimizing data collection through cutting-
edge merchandising strategies. (Table 5)

Table 5 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Data management processes in virtual Kshetri, 2022; Reis and
shopping malls can improve customer loyalty Ashmore, 2022; Zhao et
and decision journeys through advanced analytics, al., 2022

eye-tracking technologies, geospatial mapping,
and self-learning algorithms throughout
the blockchain-based metaverse.

Personalized and convenient services, customized Almarzougi et al. 2022;
digital experiences, and competitive product Solakis et al., 2022;
offerings can optimize experiential shopping and Wang, 2022

capture consumer attention in a computer-generated
universe throughout entertaining metaverse events.

Improved operational agility can build customer Park and Kim, 2022;
relationships and enable seamless purchasing Xi et al., 2022; Zhang
experiences through vision technology, automated etal., 2022

speech recognition, and decision support tools
throughout entertaining metaverse events.
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7. Discussion

| integrate my systematic review throughout research indicating how live-
streaming e-commerce can reach and engage consumers, with data-driven
decision making shaping personalized product recommendations. Extended
reality technologies and synthetic environments typify interconnected virtual
worlds. My research complements recent analyses clarifying how predictive
customer analytics and behavioral data can improve consumer shopping ex-
perience and digital engagement across virtual delivery networks. | elucidate,
by cumulative evidence, previous research demonstrating how customized
avatars and virtual reality entertainment can strengthen the consumer-based
economy by use of analytical artificial intelligence, expanding brand visibility
in interactive digital worlds.

8. Synopsis of the Main Research Outcomes

Customer predictive analytics and delivery management software can in-
crease consumer engagement and lead to frictionless shopping experiences,
while increasing brand visibility and awareness. By leveraging text analytics
and natural language processing tools, big data-driven processes and tech-
nologies can improve customer relationship management as regards digital
commerce and goods.

9. Conclusions

Relevant research has investigated whether virtual store experiences and
digital asset collectability can improve brand recognition and consumer ex-
pectations while optimizing data collection through cutting-edge merchan-
dising strategies. This systematic literature review presents the published
peer-reviewed sources covering how retail brands in virtual environments can
harness real-time data tracking and monitoring, analytic decision models,
and 3D modeling tools to improve customer loyalty and expectations during
immersive retail experiences. The research outcomes drawn from the above
analyses indicate that virtual shelves and assets in online and virtual
marketplaces can improve immersive retail experiences and shape customer
purchase behavior and preferences.

10. Limitations, Implications, and Further Directions of Research

By analyzing only articles published in 2022 in journals indexed in the Web

of Science, Scopus, and ProQuest databases, relevant sources on virtual retail

in the metaverse in terms of customer behavior analytics, extended reality

technologies, and immersive visualization systems may have been excluded.
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Limitations of this research comprise particular kinds of publications (original
empirical research and review articles) discounting others (conference
proceedings articles, books, and editorial materials). The scope of my study
also does not move forward the inspection of live-video shopping events in
the metaverse.

Subsequent analyses should develop on advanced analytics, eye-tracking
technologies, geospatial mapping, and self-learning algorithms throughout
the blockchain-based metaverse. Future research should thus investigate
optimizing user journeys during live-video shopping events in the metaverse.
In the future, attention should be directed to entertaining metaverse events.
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1. Introduction

Assessing digital customer engagement in online marketplaces requires geo-
location customer data and behavior (Andronie et al., 2021a, b; Kliestik et
al., 2020; Nica, 2021; Poliak et al., 2021a, b) by leveraging voice and gesture
recognition technologies, sentiment analytics, and artificial vision systems.
The purpose of my systematic review is to examine the recently published
literature on immersive and engaging digital content, data visualization tools,
and location analytics and integrate the insights it configures on the decen-
tralized metaverse. By analyzing the most recent (2021-2022) and significant
(Web of Science, Scopus, and ProQuest) sources, my paper has attempted to
prove that consumer product brands can deploy retail analytics in immersive
virtual shopping as regards digital assets. The actuality and novelty of this
study are articulated by addressing smart connected devices on metaverse
platforms, that is an emerging topic involving much interest. My research
problem is whether virtual navigation tools and spatial analytics can harness
customer data in relation to purchasing digital goods (Blake, 2022; Krizanova
et al., 2019; Olssen, 2021; Popescu, 2014) as immersive experiences in
extended reality environments.

In this review, prior findings have been cumulated indicating that im-
mersive technologies, automated machine learning, data visualization tools,
and location analytics can assist in retaining repeat shoppers (Crisan-Mitra et
al., 2020; Lazaroiu et al., 2017; Pocol et al., 2022; Popescu, 2017), influ-
encing consumer patterns and driving user engagement (Rydell, 2022; Valle,
2021; Wallace and Laziroiu, 2021) in virtual retail stores. The identified gaps
advance shopping habits in a decentralized metaverse. My main objective is
to indicate that digital product purchase in virtual stores articulates retail en-
vironments that attract and retain customers (Friedman and Mizrachi, 2022;
Nemteanu et al., 2022; Popescu, 2018) through data-driven logistics oper-
ations carried out by immersive commerce websites. This systematic review
contributes to the literature on customization options in a decentralized
metaverse by clarifying that data sharing technologies and visual analytics
can optimize operations and livestream video shopping experiences in retail
and business locations (Hudson, 2022; Nica et al., 2021; Rowland et al.,
2021) as regards digital ownership in the blockchain-based virtual economy.

2. Theoretical Overview of the Main Concepts

Immersive retail experiences in virtual stores can result in expanding cus-
tomer base by integrating cutting-edge vision technology across customized
shopping experiences. Immersive technologies, business intelligence tools,
and advanced analytics can improve customer journeys during virtual shop-
ping sessions. Artificial intelligence-powered conversational commerce can
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integrate data-driven measurements, connected monitoring devices, machine
learning tools and technologies, and computer vision algorithms, thus
optimizing consumer purchasing habits and behavior data, while enhance
business performance across interconnected virtual worlds. The manuscript
is organized as following: theoretical overview (section 2), methodology
(section 3), experiential shopping on metaverse platforms (section 4),
consumer behavior and demand in a decentralized metaverse (section 5),
engaging and retaining consumers in a decentralized metaverse (section 6),
discussion (section 7), synopsis of the main research outcomes (section 8),
conclusions (section 9), limitations, implications, and further directions of
research (section 10).

3. Methodology

Throughout March 2022, | performed a quantitative literature review of
the Web of Science, Scopus, and ProQuest databases, with search terms
including “metaverse” + “immersive digital content,” “engaging digital con-
tent,” “data visualization tools,” and “location analytics.” The search terms
were determined as being the most employed words or phrases across
the analyzed literature. As | inspected research published between 2021 and
2022, only 76 articles satisfied the eligibility criteria. By eliminating contro-
versial findings, outcomes unsubstantiated by replication, too imprecise
material, or having similar titles, I decided upon 14, generally empirical,
sources (Tables 1 and 2). Extracting and inspecting publicly accessible files
(scholarly sources) as evidence, before the research began no institutional
ethics approval was required. Data visualization tools: Dimensions (biblio-
metric mapping) and VOSviewer (layout algorithms). Reporting quality
assessment tool: PRISMA. Methodological quality assessment tools include:
AMSTAR, Distiller SR, MMAT, and ROBIS (Figures 1-6).

Table 1 Topics and types of scientific products identified and selected.

Topic Identified | Selected
metaverse + immersive digital content 22 4
metaverse + engaging digital content 19 4
metaverse + data visualization tools 19 3
metaverse + location analytics 16 3
Type of paper

Original research 53 14
Review 4 0
Conference proceedings 12 0
Book 3 0
Editorial 4 0

Source: Processed by the author. Some topics overlap.
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Table 2 General synopsis of evidence as regards focus topics

and descriptive outcomes (research findings).

Retail data optimization tools can enhance product
assortment and build brand loyalty by integrating
consumer engagement metrics in experiential
shopping on metaverse platforms.

Gills and Hosseini, 2022;
Laviola et al., 2022; Park
and Kim, 2022

Immersive experiences in virtual worlds shape
consumer purchasing decisions and assist
consumer product brands in terms of digital
engagement, furthering shopping habits in

a decentralized metaverse.

Chandra, 2022; Lukava
et al., 2022; Reis and
Ashmore, 2022

Smart connected devices on metaverse platforms can
be pivotal during personalized shopping experiences
in immersive virtual worlds and extended reality
environments, driving brand engagement through
reliable customer services.

Akyildiz et al., 2022;
Kozinets, 2022; Siyaev
and Jo, 2021

Deep customization and data analytics can assist in
expanding customer base and purchasing decisions
by determining consumer behavior and demand in a
decentralized metaverse. Immersive technologies,
business intelligence tools, and advanced analytics
can improve customer journeys during virtual
shopping sessions.

Jang et al., 2022; Laviola
etal., 2022; Yeh etal.,
2022

Multi-access edge computing can assist in
articulating swift and effortless shopping
experiences in terms of customer cognitive,
affective, emotional, and behavioral responses,
configuring the virtual economy of the metaverse.

Lv et al., 2022; Hwang and
Chien, 2022; Zyda, 2022

Online retail presence in blockchain-based virtual
worlds can engage consumers through intensive
large-data processes in terms of customization
options in a decentralized metaverse.

Gills and Hosseini, 2022;
Park and Kim, 2022;
Siyaev and Jo, 2021

Smart retailing in livestreaming e-commerce can
drive user loyalty and engagement in customized

3D worlds through augmented reality shopping tools,
configuring metaverse brand experiences.

Akyildiz et al., 2022;
Chandra, 2022; Gills
and Hosseini, 2022

Real-time data analytics and scalable systems can
harness data visualization capabilities, resulting in
lower operating costs, while engaging and retaining
consumers in a decentralized metaverse.

Hwang and Chien, 2022;
Park and Kim, 2022;
Siyaev and Jo, 2021

Deep and machine learning algorithms can be pivotal
in engaging and retaining customers across
decentralized shopping network and live shopping
events by using rich user behavioral data as regards
items traded in the metaverse. Consumer product
brands can deploy retail analytics in immersive
virtual shopping as regards digital assets.

Lukava et al., 2022; Reis
and Ashmore, 2022; Zyda,
2022
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Figure 5 PRISMA flow diagram describing the search results and screening.

Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA)
guidelines were used that ensure the literature review is comprehensive, transparent,
and replicable. The flow diagram, produced by employing a Shiny app, presents
the stream of evidence-based collected and processed data through the various steps
of a systematic review, designing the amount of identified, included,
and removed records, and the justifications for exclusions.

To ensure compliance with PRISMA guidelines, a citation software was used,
and at each stage the inclusion or exclusion of articles was tracked by use of custom
spreadsheet. Justification for the removal of ineligible articles was specified during
the full-text screening and final selection.
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To ensure first-rate standard of evidence, a systematic search
of relevant databases including peer-reviewed published
journal articles was conducted using predefined search terms,
covering a range of research methods and data sources.
Reference lists of all relevant sources were manually
reviewed for additional relevant citations.

L 4
Titles of papers and abstracts were screened for suitability
and selected full texts were retrieved to establish whether
they satisfied the inclusion criteria. All records from each
database were evaluated by using data extraction forms.
Data covering research aims, participants, study design,
and method of each paper were extracted.
) 4
The inclusion criteria were: (i) articles included in the Web of
Science, Scopus, and ProQuest databases, (ii) publication date
(2021-2022), (iii) written in English, (iv) being an original
empirical research or review article, and (v) particular search
terms covered; (i) conference proceedings, (ii) books, and (iii)
editorial materials were eliminated from the analysis.

4

| Distiller SR screened and extracted the collected data. |
L 4
SRDR gathered, handled, and analyzed the data for
the systematic review, being configured as an archive and tool
harnessed in data extraction through transparent, efficient, and
reliable quantitative techniques. Elaborate extraction forms
can be set up, meeting the needs of research questions and
study designs.

2
AMSTAR evaluated the methodological quality
of systematic reviews.

| AXIS evaluated the quality of cross-sectional studies.
) 4
The quality of academic articles was determined and risk of
bias was measured by MMAT, that tested content validity and
usability of selected studies in terms of screening questions,
type of design, corresponding quality criteria, and overall
quality score.

4

| ROBIS assessed the risk of bias in systematic reviews. |

| Dedoose analyzed qualitative and mixed methods research. |

Figure 6 Screening and quality assessment tools
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4. Experiential Shopping on Metaverse Platforms

Retail data optimization tools can enhance product assortment and build
brand loyalty (Gills and Hosseini, 2022; Laviola et al., 2022; Park and Kim,
2022) by integrating consumer engagement metrics in experiential shopping
on metaverse platforms. Immersive interfaces, virtual spaces, and digital ex-
periences can enhance product brand awareness and strengthen consumption
habits. Digital product purchase in virtual stores articulates retail envi-
ronments that attract and retain customers through data-driven logistics
operations carried out by immersive commerce websites.

Immersive experiences in virtual worlds shape consumer purchasing
decisions and assist consumer product brands in terms of digital engagement
(Chandra, 2022; Lukava et al., 2022; Reis and Ashmore, 2022), furthering
shopping habits in a decentralized metaverse. Retail analytics drives opera-
tional efficiencies as regards personalized product recommendations and real-
time customized offers, determining customer journey patterns and digital
retail experiences across immersive virtual environments. Immersive retail
experiences in virtual stores can result in expanding customer base by inte-
grating cutting-edge vision technology across customized shopping experiences.

Smart connected devices on metaverse platforms can be pivotal during
personalized shopping experiences in immersive virtual worlds and extended
reality environments (Akyildiz et al., 2022; Kozinets, 2022; Siyaev and Jo,
2021), driving brand engagement through reliable customer services. Deep
neural networks, speech analytics, and computer vision algorithms can
customize user experience in the virtual economy, shaping spending habits,
behavioral patterns, and continued engagement across interconnected digital
worlds during livestream shopping events by use of location data, articu-
lating immersive retail experiences. (Table 3)

Table 3 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Retail data optimization tools can enhance product Gills and Hosseini, 2022;

assortment and build brand loyalty by integrating Laviola et al., 2022; Park
consumer engagement metrics in experiential and Kim, 2022

shopping on metaverse platforms.

Immersive experiences in virtual worlds shape Chandra, 2022; Lukava
consumer purchasing decisions and assist et al., 2022; Reis and
consumer product brands in terms of digital Ashmore, 2022

engagement, furthering shopping habits in
a decentralized metaverse.

Smart connected devices on metaverse platforms can | Akyildiz et al., 2022;
be pivotal during personalized shopping experiences | Kozinets, 2022; Siyaev
in immersive virtual worlds and extended reality and Jo, 2021
environments, driving brand engagement through
reliable customer services.
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5. Consumer Behavior and Demand in a Decentralized Metaverse

Deep customization and data analytics can assist in expanding customer base
and purchasing decisions (Jang et al., 2022; Laviola et al., 2022; Yeh et al.,
2022) by determining consumer behavior and demand in a decentralized
metaverse. Artificial intelligence development tools can develop operational
processes and drive and build lasting customer loyalty by configuring im-
mersive and engaging digital content during purchase journeys. Immersive
technologies, business intelligence tools, and advanced analytics can improve
customer journeys during virtual shopping sessions.

Multi-access edge computing can assist in articulating swift and effortless
shopping experiences in terms of customer cognitive, affective, emotional,
and behavioral responses (Lv et al., 2022; Hwang and Chien, 2022; Zyda,
2022), configuring the virtual economy of the metaverse. Machine intel-
ligence and retail analytics can harness location data, thus raising brand
awareness and increasing customer loyalty across persistent virtual realms.
Data sharing technologies and visual analytics can optimize operations and
livestream video shopping experiences in retail and business locations as
regards digital ownership in the blockchain-based virtual economy.

Online retail presence in blockchain-based virtual worlds can engage
consumers through intensive large-data processes (Gills and Hosseini, 2022;
Park and Kim, 2022; Siyaev and Jo, 2021) in terms of customization options
in a decentralized metaverse. Virtual navigation tools and spatial analytics
can harness customer data in relation to purchasing digital goods as
immersive experiences in extended reality environments. Assessing digital
customer engagement in online marketplaces requires geolocation customer
data and behavior by leveraging voice and gesture recognition technologies,
sentiment analytics, and artificial vision systems. (Table 4)

Table 4 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Deep customization and data analytics can assist in Jang et al., 2022; Laviola
expanding customer base and purchasing decisions etal., 2022; Yeh et al.,
by determining consumer behavior and demand ina | 2022

decentralized metaverse.

Multi-access edge computing can assist in Lv et al., 2022; Hwang and
articulating swift and effortless shopping Chien, 2022; Zyda, 2022
experiences in terms of customer cognitive,
affective, emotional, and behavioral responses,
configuring the virtual economy of the metaverse.

Online retail presence in blockchain-based virtual Gills and Hosseini, 2022;
worlds can engage consumers through intensive Park and Kim, 2022;
large-data processes in terms of customization Siyaev and Jo, 2021

options in a decentralized metaverse.
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6. Engaging and Retaining Consumers in a Decentralized Metaverse

Smart retailing in livestreaming e-commerce can drive user loyalty and
engagement in customized 3D worlds (Akyildiz et al., 2022; Chandra, 2022;
Gills and Hosseini, 2022) through augmented reality shopping tools, con-
figuring metaverse brand experiences. Virtual reality technologies and aug-
mented reality tools can boost customer engagement across a digital logistics
infrastructure. Immersive technologies, automated machine learning, data
visualization tools, and location analytics can assist in retaining repeat
shoppers, influencing consumer patterns and driving user engagement in
virtual retail stores.

Real-time data analytics and scalable systems can harness data visual-
ization capabilities (Hwang and Chien, 2022; Park and Kim, 2022; Siyaev
and Jo, 2021), resulting in lower operating costs, while engaging and retain-
ing consumers in a decentralized metaverse. Artificial intelligence-powered
conversational commerce can integrate data-driven measurements, connected
monitoring devices, machine learning tools and technologies, and computer
vision algorithms, thus optimizing consumer purchasing habits and behavior
data, while enhance business performance across interconnected virtual worlds.

Deep and machine learning algorithms can be pivotal in engaging and
retaining customers across decentralized shopping network and live shop-
ping events (Lukava et al., 2022; Reis and Ashmore, 2022; Zyda, 2022) by
using rich user behavioral data as regards items traded in the metaverse.
Retail brands in shared virtual environments can leverage simulation
modeling, text analytics, immersive technologies, data visualizations, and
computer vision algorithms to monitor customer behavior in terms of en-
gagement and determine purchase intentions. Consumer product brands can
deploy retail analytics in immersive virtual shopping as regards digital assets.
(Table 5)

Table 5 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Smart retailing in livestreaming e-commerce can Akyildiz et al., 2022;
drive user loyalty and engagement in customized Chandra, 2022; Gills
3D worlds through augmented reality shopping tools, | and Hosseini, 2022

configuring metaverse brand experiences.

Real-time data analytics and scalable systems can Hwang and Chien, 2022;
harness data visualization capabilities, resulting in Park and Kim, 2022;
lower operating costs, while engaging and retaining Siyaev and Jo, 2021
consumers in a decentralized metaverse.

Deep and machine learning algorithms can be pivotal | Lukava et al., 2022; Reis
in engaging and retaining customers across and Ashmore, 2022; Zyda,
decentralized shopping network and live shopping 2022

events by using rich user behavioral data as regards
items traded in the metaverse.
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7. Discussion

| integrate my systematic review throughout research indicating how retail
analytics drives operational efficiencies as regards personalized product rec-
ommendations and real-time customized offers, determining customer journey
patterns and digital retail experiences across immersive virtual environments.
My research complements recent analyses clarifying how retail brands in
shared virtual environments can leverage simulation modeling, text analytics,
immersive technologies, data visualizations, and computer vision algorithms
to monitor customer behavior in terms of engagement and determine purchase
intentions. | elucidate, by cumulative evidence, previous research demon-
strating how deep neural networks, speech analytics, and computer vision
algorithms can customize user experience in the virtual economy, shaping
spending habits, behavioral patterns, and continued engagement across
interconnected digital worlds during livestream shopping events by use of
location data, articulating immersive retail experiences.

8. Synopsis of the Main Research Outcomes

Virtual reality technologies and augmented reality tools can boost customer
engagement across a digital logistics infrastructure. Virtual navigation tools
and spatial analytics can harness customer data in relation to purchasing
digital goods as immersive experiences in extended reality environments.

9. Conclusions

Relevant research has investigated whether artificial intelligence development
tools can develop operational processes and drive and build lasting customer
loyalty by configuring immersive and engaging digital content during pur-
chase journeys. This systematic literature review presents the published peer-
reviewed sources covering how immersive interfaces, virtual spaces, and
digital experiences can enhance product brand awareness and strengthen
consumption habits. The research outcomes drawn from the above analyses
indicate that machine intelligence and retail analytics can harness location
data, thus raising brand awareness and increasing customer loyalty across
persistent virtual realms.

10. Limitations, Implications, and Further Directions of Research

By analyzing only articles published between 2021 and 2022 in journals

indexed in the Web of Science, Scopus, and ProQuest databases, relevant

sources on immersive and engaging digital content, data visualization tools,

and location analytics in the decentralized metaverse may have been ex-
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cluded. Limitations of this research comprise particular kinds of publications
(original empirical research and review articles) discounting others (con-
ference proceedings articles, books, and editorial materials). The scope of my
study also does not move forward the inspection of consumer engagement
metrics in experiential shopping on metaverse platforms.

Subsequent analyses should develop on the virtual economy of the meta-
verse. Future research should thus investigate metaverse brand experiences.
In the future, attention should be directed to rich user behavioral data as
regards items traded in the metaverse.
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1. Introduction

Deep and machine learning algorithms, artificial neural networks, and decision
intelligence (Andrei et al., 2016; Glogovetan et al., 2022; Mihaila et al., 2016;
Popescu, 2017) can configure customer journey in virtual stores, resulting in
frictionless shopping experiences. The purpose of our systematic review is to
examine the recently published literature on virtual marketplace dynamics
data, spatial analytics, and customer engagement tools and integrate the in-
sights it configures on a real-time interoperable decentralized metaverse. By
analyzing the most recent (2022) and significant (Web of Science, Scopus,
and ProQuest) sources, our paper has attempted to prove that data-driven de-
cisions as regards digital assets can lead to personalized shopping experi-
ences (Andronie et al., 2021; Goodman and Frajtova Michalikova, 2021;
Musova et al., 2021; Popescu et al., 2017) in immersive virtual worlds and
retail environments. The actuality and novelty of this study are articulated by
addressing scalable and sustainable businesses in the metaverse, that is an
emerging topic involving much interest. Our research problem is whether
Retail businesses can harness data to adapt to unpredictable demand, inform
business decisions, optimize and update personalized offerings (Barbu et al.,
2021; Lazaroiu et al., 2017; Nica, 2018; Popescu, 2018), and create value.

In this review, prior findings have been cumulated indicating that tailored
product data enhancement and targeting can lead to customer engagement
(Cong-Lem, 2022; Lazaroiu et al., 2020; Nica et al., 2022; Popescu et al.,
2020) through integrated machine learning predictions by leveraging per-
sonalized content. The identified gaps advance digital commerce through
metaverse technologies. Our main objective is to indicate that customer re-
tention across immersive digital environments facilitates business expansion
and enhances shopping experiences (Friedman, 2021; Lazaroiu et al., 2022;
Peters, 2022; Popescu et al., 2021) during livestreaming e-commerce. This
systematic review contributes to the literature on digital shelf data and hashtag
tracking in a real-time interoperable decentralized metaverse by clarifying
that consumer habits as regards personalized product recommendations
(Poliak et al., 2021; Rowland, 2022; Stone et al., 2022; Vinerean et al., 2022)
can be detected by inspecting transactional history across immersive digital
environments.

2. Theoretical Overview of the Main Concepts

Consumer purchasing habits in extended reality environments can be
appraised by text analytics, computer vision algorithms, and immersive
technologies, leading to seamless retail shopping experiences. Digitally-
enabled real-world experiences articulate proactive customer engagement in-
teractions through data collection and analysis tools. Digital retail experiences
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in immersive virtual spaces can be optimized in terms of consumer expec-
tations by use of advanced analytics, machine cognition, and data visual-
ization tools, configuring computing and network performance. Real-time
assessment of digital content engagement through data visualization and
analytics tools can configure buying habits, brand loyalty, and customer
journey and preferences. The manuscript is organized as following: theo-
retical overview (section 2), methodology (section 3), data-driven business
decisions in a Web3-powered metaverse world (section 4), configuring
immersive experiences in digital commerce through metaverse technologies
(section 5), digital shelf data and hashtag tracking in a real-time interoper-
able decentralized metaverse (section 6), discussion (section 7), synopsis of
the main research outcomes (section 8), conclusions (section 9), limitations,
implications, and further directions of research (section 10).

3. Methodology

Throughout February 2022, we performed a quantitative literature review of
the Web of Science, Scopus, and ProQuest databases, with search terms in-
cluding “metaverse” + “virtual marketplace dynamics data,” “spatial ana-
Iytics,” and “customer engagement tools.” The search terms were determined
as being the most employed words or phrases across the analyzed literature.
As we inspected research published in 2022, only 83 articles satisfied
the eligibility criteria. By eliminating controversial findings, outcomes unsub-
stantiated by replication, too imprecise material, or having similar titles, we
decided upon 17, generally empirical, sources (Tables 1 and 2). Extracting
and inspecting publicly accessible files (scholarly sources) as evidence,
before the research began no institutional ethics approval was required. Data
visualization tools: Dimensions (bibliometric mapping) and VOSviewer (lay-
out algorithms). Reporting quality assessment tool: PRISMA. Methodological
quality assessment tools include: AXIS, Dedoose, Distiller SR, and MMAT
(Figures 1-6).

Table 1 Topics and types of scientific products identified and selected.

Topic Identified | Selected
metaverse + virtual marketplace dynamics data 29 6
metaverse + spatial analytics 26 5
metaverse + customer engagement tools 28 6

Type of paper

Original research 57 16
Review 4 1
Conference proceedings 13 0

Book 4 0
Editorial 5 0

Source: Processed by the authors. Some topics overlap.
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Table 2 General synopsis of evidence as regards focus topics

and descriptive outcomes (research findings).

Immersive technologies can optimize customer
engagement in relation to retail and consumer brands
while integrating data-driven business decisions in a
Web3-powered metaverse world.

Beniiche et al., 2022;
Turner, 2022; Zhang
etal., 2022

Retail and consumer brands can meet user
expectations in immersive virtual spaces through
personalized offers and tailored shopping
recommendations, crafting metaverse experiences.
Retail businesses can harness data to adapt to
unpredictable demand, inform business decisions,
optimize and update personalized offerings, and
create value.

Gibbert et al., 2022;
Hollensen et al., 2022;
Zyda, 2022a

Immersive retail experiences in virtual environments
can result in long-term value creation through
customer journey mapping, increasing digital user
demands while building scalable and sustainable
businesses in the metaverse.

Dozio et al., 2022;
Solakis et al., 2022;
Zhao et al., 2022

Shopper engagement across immersive virtual
environments and network infrastructures can
be determined by consumer analytics through
data visualizations, articulating metaverse brand
experiences.

Gossling and Schweiggart,
2022; Lin et al., 2022;
Turner, 2022

Digital consumption habits in 3D virtual
environments can be assessed by customer
behavior analytics, metaverse technologies,
and shopping tools.

Guo and Gao, 2022; Park
et al., 2022; Zyda, 2022a

Speech and visual analytics can be pivotal in
determining digital shopper journeys and configuring
immersive experiences in digital commerce through
metaverse technologies.

Han et al., 2022; Lin et al.,
2022; Solakis et al., 2022

Consumer brand metaverse-related companies can
optimize immersive shopping experiences and
consumer behavior across shared virtual spaces by
use of advanced data analytics, historical purchasing
trends, and voice recognition software.

Dozio et al., 2022;
Hollensen et al., 2022;
Zyda, 2022b

Immersive virtual and experiential shopping and
engagement across interconnected digital spaces
can be enhanced by integrating digital shelf data
and hashtag tracking in a real-time interoperable
decentralized metaverse.

Kraus et al., 2022;
Gossling and Schweiggart,
2022; Turner, 2022

Retail customer data, behavior, demand, and
convenience in immersive virtual environments
can be assessed by use of metaverse technologies.

Hwang and Chien, 2022;
Solakis et al., 2022;
Zhang et al., 2022
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Figure 5 PRISMA flow diagram describing the search results and screening.

Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA)
guidelines were used that ensure the literature review is comprehensive, transparent,
and replicable. The flow diagram, produced by employing a Shiny app, presents
the stream of evidence-based collected and processed data through the various steps
of a systematic review, designing the amount of identified, included,
and removed records, and the justifications for exclusions.

To ensure compliance with PRISMA guidelines, a citation software was used,
and at each stage the inclusion or exclusion of articles was tracked by use of custom
spreadsheet. Justification for the removal of ineligible articles was specified during
the full-text screening and final selection.
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To ensure first-rate standard of evidence, a systematic search
of relevant databases including peer-reviewed published
journal articles was conducted using predefined search terms,
covering a range of research methods and data sources.
Reference lists of all relevant sources were manually
reviewed for additional relevant citations.

L 4

Titles of papers and abstracts were screened for suitability
and selected full texts were retrieved to establish whether
they satisfied the inclusion criteria. All records from each
database were evaluated by using data extraction forms.
Data covering research aims, participants, study design,
and method of each paper were extracted.

¥

The inclusion criteria were: (i) articles included in the Web of
Science, Scopus, and ProQuest databases, (ii) publication date
(2022), (iii) written in English, (iv) being an original
empirical research or review article, and (v) particular search
terms covered; (i) conference proceedings, (ii) books, and (iii)
editorial materials were eliminated from the analysis.

4

Distiller SR screened and extracted the collected data.

L 4

SRDR gathered, handled, and analyzed the data for
the systematic review, being configured as an archive and tool
harnessed in data extraction through transparent, efficient, and
reliable quantitative techniques. Elaborate extraction forms
can be set up, meeting the needs of research questions and
study designs.

2
AMSTAR evaluated the methodological quality
of systematic reviews.

Dedoose analyzed qualitative and mixed methods research.

ROBIS assessed the risk of bias in systematic reviews.

\ 4

AXIS evaluated the quality of cross-sectional studies.

¥

The quality of academic articles was determined and risk of
bias was measured by MMAT, that tested content validity and
usability of selected studies in terms of screening questions,
type of design, corresponding quality criteria, and overall
quality score.

Figure 6 Screening and quality assessment tools
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4. Data-driven Business Decisions in a Web3-powered Metaverse World

Immersive technologies can optimize customer engagement in relation to
retail and consumer brands (Beniiche et al., 2022; Turner, 2022; Zhang et al.,
2022) while integrating data-driven business decisions in a Web3-powered
metaverse world. Retail data sharing and governance can shape consumer
purchase behaviors across artificial intelligence-powered shopping platforms
and digital channels. Digital retail experiences in immersive virtual spaces
can be optimized in terms of consumer expectations by use of advanced
analytics, machine cognition, and data visualization tools, configuring com-
puting and network performance.

Retail and consumer brands can meet user expectations in immersive
virtual spaces through personalized offers and tailored shopping recom-
mendations (Gibbert et al., 2022; Hollensen et al., 2022; Zyda, 2022a),
crafting metaverse experiences. Handling and inspecting siloed customer
data in immersive virtual spaces can optimize purchase journey by use of
cognitive computing systems, retail business analytics, and predictive algo-
rithms. Retail businesses can harness data to adapt to unpredictable demand,
inform business decisions, optimize and update personalized offerings, and
create value.

Immersive retail experiences in virtual environments can result in long-
term value creation through customer journey mapping (Dozio et al., 2022;
Solakis et al., 2022; Zhao et al., 2022), increasing digital user demands while
building scalable and sustainable businesses in the metaverse. Immersive
shopping experiences enable virtual consumer engagement that can be
assessed by natural language processing techniques, simulation modeling,
and e-commerce tools. Deep and machine learning algorithms, artificial
neural networks, and decision intelligence can configure customer journey in
virtual stores, resulting in frictionless shopping experiences. (Table 3)

Table 3 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Immersive technologies can optimize customer Beniiche et al., 2022;
engagement in relation to retail and consumer brands | Turner, 2022; Zhang
while integrating data-driven business decisions ina | et al., 2022

Web3-powered metaverse world.

Retail and consumer brands can meet user Gibbert et al., 2022;
expectations in immersive virtual spaces through Hollensen et al., 2022;
personalized offers and tailored shopping Zyda, 2022a

recommendations, crafting metaverse experiences.

Immersive retail experiences in virtual environments | Dozio et al., 2022;
can result in long-term value creation through Solakis et al., 2022;
customer journey mapping, increasing digital user Zhao et al., 2022
demands while building scalable and sustainable
businesses in the metaverse.

113



5. Configuring Immersive Experiences in Digital Commerce
through Metaverse Technologies

Shopper engagement across immersive virtual environments and network in-
frastructures can be determined by consumer analytics through data visual-
izations (Gossling and Schweiggart, 2022; Lin et al., 2022; Turner, 2022),
articulating metaverse brand experiences. Consumer purchasing habits in
extended reality environments can be appraised by text analytics, computer
vision algorithms, and immersive technologies, leading to seamless retail
shopping experiences. Consumer habits as regards personalized product
recommendations can be detected by inspecting transactional history across
immersive digital environments.

Digital consumption habits in 3D virtual environments (Guo and Gao,
2022; Park et al., 2022; Zyda, 2022a) can be assessed by customer behavior
analytics, metaverse technologies, and shopping tools. Real-time assessment
of digital content engagement through data visualization and analytics tools
can configure buying habits, brand loyalty, and customer journey and
preferences. Augmented reality shopping tools and conversational artificial
intelligence can optimize customer relationship management and purchase
intentions through data analytics and visualization, virtual connectivity, and
computer vision algorithms.

Speech and visual analytics can be pivotal in determining digital shopper
journeys and configuring immersive experiences (Han et al., 2022; Lin et al.,
2022; Solakis et al., 2022) in digital commerce through metaverse tech-
nologies. Data-driven decisions as regards digital assets can lead to per-
sonalized shopping experiences in immersive virtual worlds and retail
environments. Data visualization tools can evaluate user engagement and
interactivity in persistent virtual spaces as regards virtual assets, shaping
consumer behaviors and lifestyles, raising awareness as regards retail
business and operations. (Table 4)

Table 4 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Shopper engagement across immersive virtual Gossling and Schweiggart,
environments and network infrastructures can 2022; Lin et al., 2022;
be determined by consumer analytics through Turner, 2022

data visualizations, articulating metaverse brand
experiences.

Digital consumption habits in 3D virtual Guo and Gao, 2022; Park
environments can be assessed by customer et al., 2022; Zyda, 2022a
behavior analytics, metaverse technologies,
and shopping tools.

Speech and visual analytics can be pivotal in Han et al., 2022; Lin et al.,
determining digital shopper journeys and configuring | 2022; Solakis et al., 2022
immersive experiences in digital commerce through
metaverse technologies.
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6. Digital Shelf Data and Hashtag Tracking in
a Real-Time Interoperable Decentralized Metaverse

Consumer brand metaverse-related companies can optimize immersive
shopping experiences and consumer behavior across shared virtual spaces
(Dozio et al., 2022; Hollensen et al., 2022; Zyda, 2022b) by use of advanced
data analytics, historical purchasing trends, and voice recognition software.
Customer engagement and virtual retail experiences as regards digital brand
assets can be evaluated by harnessing spatial computing technology, deep
learning algorithms, and predictive analytics. Customer retention across
immersive digital environments facilitates business expansion and enhances
shopping experiences during livestreaming e-commerce.

Immersive virtual and experiential shopping and engagement across inter-
connected digital spaces (Kraus et al., 2022; Gossling and Schweiggart,
2022; Turner, 2022) can be enhanced by integrating digital shelf data and
hashtag tracking in a real-time interoperable decentralized metaverse. Build-
ing augmented reality experiences according to demand pattern shifts can be
pivotal in attracting and retaining customers by leveraging conversational
commerce, data visualizations, and decision-making tools. Tailored product
data enhancement and targeting can lead to customer engagement through
integrated machine learning predictions by leveraging personalized content.

Retail customer data, behavior, demand, and convenience in immersive
virtual environments (Hwang and Chien, 2022; Solakis et al., 2022; Zhang et
al., 2022) can be assessed by use of metaverse technologies. Digitally-
enabled real-world experiences articulate proactive customer engagement
interactions through data collection and analysis tools. Data visualizations
across 3D immersive environments can improve customer satisfaction and
determine purchasing habits by use of retail business analytics. (Table 5)

Table 5 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Consumer brand metaverse-related companies can Dozio et al., 2022;
optimize immersive shopping experiences and Hollensen et al., 2022;
consumer behavior across shared virtual spaces by Zyda, 2022b

use of advanced data analytics, historical purchasing
trends, and voice recognition software.

Immersive virtual and experiential shopping and Kraus et al., 2022;
engagement across interconnected digital spaces Gossling and Schweiggart,
can be enhanced by integrating digital shelf data 2022; Turner, 2022

and hashtag tracking in a real-time interoperable
decentralized metaverse.

Retail customer data, behavior, demand, and Hwang and Chien, 2022;
convenience in immersive virtual environments Solakis et al., 2022;
can be assessed by use of metaverse technologies. Zhang et al., 2022
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7. Discussion

We integrate our systematic review throughout research indicating how retail
data sharing and governance can shape consumer purchase behaviors across
artificial intelligence-powered shopping platforms and digital channels. Our
research complements recent analyses clarifying how handling and inspecting
siloed customer data in immersive virtual spaces can optimize purchase
journey by use of cognitive computing systems, retail business analytics, and
predictive algorithms. We elucidate, by cumulative evidence, previous re-
search demonstrating how data visualization tools can evaluate user engage-
ment and interactivity in persistent virtual spaces as regards virtual assets,
shaping consumer behaviors and lifestyles, raising awareness as regards
retail business and operations.

8. Synopsis of the Main Research Outcomes

Customer engagement and virtual retail experiences as regards digital brand
assets can be evaluated by harnessing spatial computing technology, deep
learning algorithms, and predictive analytics. Building augmented reality
experiences according to demand pattern shifts can be pivotal in attracting
and retaining customers by leveraging conversational commerce, data visual-
izations, and decision-making tools.

9. Conclusions

Relevant research has investigated whether immersive shopping experiences
enable virtual consumer engagement that can be assessed by natural lan-
guage processing techniques, simulation modeling, and e-commerce tools.
This systematic literature review presents the published peer-reviewed
sources covering how augmented reality shopping tools and conversational
artificial intelligence can optimize customer relationship management and
purchase intentions through data analytics and visualization, virtual connec-
tivity, and computer vision algorithms. The research outcomes drawn from
the above analyses indicate that data visualizations across 3D immersive
environments can improve customer satisfaction and determine purchasing
habits by use of retail business analytics.

10. Limitations, Implications, and Further Directions of Research

By analyzing only articles published in 2022 in journals indexed in the Web
of Science, Scopus, and ProQuest databases, relevant sources on virtual
marketplace dynamics data, spatial analytics, and customer engagement tools
in a real-time interoperable decentralized metaverse may have been excluded.
Limitations of this research comprise particular kinds of publications (original
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empirical research and review articles) discounting others (conference
proceedings articles, books, and editorial materials). The scope of our study
also does not move forward the inspection of data-driven business decisions
in a Web3-powered metaverse world.

Subsequent analyses should develop on customer behavior analytics, meta-
verse technologies, and shopping tools. Future research should thus investigate
immersive shopping experiences and consumer behavior across shared virtual
spaces. In the future, attention should be directed to immersive virtual and
experiential shopping and engagement across interconnected digital spaces.
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1. Introduction

Retail brands can leverage data-driven decisions, business intelligence and
analytics software, and embedded artificial intelligence technology (Aldridge
and Stehel, 2021; Friedman et al., 2022; Nica, 2017) to configure customized
production in the virtual economy. The purpose of my systematic review is
to examine the recently published literature on blockchain-based metaverse
platforms and integrate the insights it configures on augmented analytics
tools, interconnected decision-making processes, and computer vision algo-
rithms. By analyzing the most recent (2022) and significant (Web of Science,
Scopus, and ProQuest) sources, my paper has attempted to prove that
computer vision algorithms, data-driven sentiment analysis, and digital
marketing tools can improve operational efficiency and articulate connected
personalized customer experiences (Andronie et al., 2021a, b, ¢; Hackman
and Reindl, 2022; Pocol et al., 2022), increasing brand recognition. The actu-
ality and novelty of this study are articulated by addressing data-driven busi-
ness decisions in interconnected virtual worlds in the retail metaverse, that is
an emerging topic involving much interest. My research problem is whether
customer behavior analytics can generate rich data visualizations that can
assist in purchasing decisions (Dusmanescu et al., 2016; Nemteanu et al.,
2022; Popescu, 2018; Vinerean et al., 2022) on digital business platforms.

In this review, prior findings have been cumulated indicating that chang-
ing consumer demands during purchase journeys (Bacalu, 2021; Kliestik et
al., 2022; Poliak et al., 2021; Popescu et al., 2019a, b) can be optimized
through visual analytics, messaging tools, natural language processing tech-
nologies, and real-time interoperable networks. The identified gaps advance
situational awareness and customer service performance on blockchain-
based metaverse platforms. My main objective is to indicate that automated
speech recognition, cognitive enhancement technologies, spatial analytics,
and contextual augmented reality (Blake, 2022; Kral et al., 2020; Popescu,
2014) assist immersive shopping experiences by harnessing real-time sensor
data. This systematic review contributes to the literature on consumer be-
haviors and buying patterns in the metaverse economy by clarifying that
Purchase intentions, customer behavior, immersive virtual experiences, and
online retail spending (Cutitoi, 2022; Lazaroiu et al., 2017; Popescu, 2017)
on livestreaming shopping platforms can be assessed by data visualizations,
voice biometrics, augmented analytics, and search engine algorithms.

2. Theoretical Overview of the Main Concepts

Transactional and demographic data can be pivotal in managing costs and
maintaining margins through textual data content analysis, data storage and
processing, sentiment analysis data, voice biometric verification, and image
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and video analytics, articulating technologically optimized lifestyles across
interconnected virtual worlds. Story-based virtual reality experiences across
3D immersive environments can configure contextual consumer data in live
shopping spaces and result it personalized interactions. The manuscript is
organized as following: theoretical overview (section 2), methodology (section
3), 3D virtual space networking and extended reality environments through-
out the underlying metaverse infrastructure (section 4), data-driven business
decisions in interconnected virtual worlds in the retail metaverse (section 5),
consumer behaviors and buying patterns in the metaverse economy (section
6), discussion (section 7), synopsis of the main research outcomes (section
8), conclusions (section 9), limitations, implications, and further directions
of research (section 10).

3. Methodology

Throughout March 2022, a quantitative literature review of the Web of
Science, Scopus, and ProQuest databases was performed, with search terms
including “metaverse” + “augmented analytics tools,” “interconnected
decision-making processes,” and “computer vision algorithms.” The search
terms were determined as being the most employed words or phrases across
the analyzed literature. As research published in 2022 was inspected, only 86
articles satisfied the eligibility criteria. By taking out controversial or ambig-
uous findings (insufficient/irrelevant data), outcomes unsubstantiated by rep-
lication, too general material, or studies with nearly identical titles, | selected
18 mainly empirical sources (Tables 1 and 2). Extracting and inspecting
publicly accessible files (scholarly sources) as evidence, before the research
began no institutional ethics approval was required. Data visualization tools:
Dimensions (bibliometric mapping) and VOSviewer (layout algorithms). Re-
porting quality assessment tool: PRISMA. Methodological quality assessment
tools include: AMSTAR, Dedoose, Distiller SR, and SRDR (Figures 1-6).

Table 1 Topics and types of scientific products identified and selected.

Topic Identified | Selected
metaverse + augmented analytics tools 29 6
metaverse + interconnected decision-making processes 29 6
metaverse + computer vision algorithms 28 6

Type of paper

Original research 63 17
Review 3 1
Conference proceedings 12 0

Book 4 0
Editorial 4 0

Source: Processed by the authors. Some topics overlap.
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Table 2 General synopsis of evidence as regards focus topics

and descriptive outcomes (research findings).

The metaverse integrates immersive environments
where, by collecting spatial data and performing data
analysis, customer decision journeys can be assessed
and retail business models can be optimized.

Gibbert et al., 2022;
Gursoy et al., 2022;
Zyda, 2022

Virtual delivery networks can articulate convenient
shopping experiences and behaviors and optimize
operational performance by integrating mobility data
on blockchain-based metaverse platforms.

Kshetri, 2022; Lv et al.,
2022; Wang, 2022

Computer vision algorithms can assess 3D virtual
space networking and extended reality environments
throughout the underlying metaverse infrastructure,
driving shopper engagement by integrating
customized and personalized user services while
resulting in improved organizational capabilities.

Almarzouqi et al. 2022;
Gills and Hosseini, 2022;
Jang et al., 2022

Augmented analytics tools can streamline operations
driving engagement online and optimizing
immersive retail experiences in metaverse-related
businesses.

Liu etal., 2022; Jang et al.,
2022; Solakis et al., 2022

Interconnected virtual experiences can typify retail
customer behavior in metaverse-related businesses.
Computer vision algorithms, data-driven sentiment
analysis, and digital marketing tools can improve
operational efficiency and articulate connected
personalized customer experiences, increasing
brand recognition.

Gibbert et al., 2022;
Skalidis et al., 2022;
Yeh et al., 2022

Retail and consumer brands can leverage real-time
event analytics, immersive technologies, and deep
neural networks to reach data-driven business
decisions in interconnected virtual worlds in

the retail metaverse.

Akyildiz et al., 2022;
Elawady et al., 2022;
Wang, 2022

By harnessing simulation modeling, consumer
analytics, and data visualization during technology-
powered live shopping, users can be attracted and
retained through metaverse experiences.

Park et al., 2022; Xi et al.,
2022; Zyda, 2022

Smart technologies can evaluate shifting consumer
trends and changes in user behavior, improving
situational awareness and customer service
performance on blockchain-based metaverse
platforms.

Almarzouqi et al. 2022;
Jang et al., 2022; Yeh et
al., 2022

Data visualization tools and retail analytics can
optimize immersive digital experiences, and thus
consumer behaviors and buying patterns in

the metaverse economy. Customer behavior analytics
can generate rich data visualizations that can assist in
purchasing decisions on digital business platforms.

Elawady et al., 2022;
Solakis et al., 2022; Zhang
et al., 2022
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Figure 5 PRISMA flow diagram describing the search results and screening.

Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA)
guidelines were used that ensure the literature review is comprehensive, transparent,
and replicable. The flow diagram, produced by employing a Shiny app, presents
the stream of evidence-based collected and processed data through the various steps
of a systematic review, designing the amount of identified, included,
and removed records, and the justifications for exclusions.

To ensure compliance with PRISMA guidelines, a citation software was used,
and at each stage the inclusion or exclusion of articles was tracked by use of custom
spreadsheet. Justification for the removal of ineligible articles was specified during
the full-text screening and final selection.
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To ensure first-rate standard of evidence, a systematic search
of relevant databases including peer-reviewed published
journal articles was conducted using predefined search terms,
covering a range of research methods and data sources.
Reference lists of all relevant sources were manually
reviewed for additional relevant citations.

L 4
Titles of papers and abstracts were screened for suitability
and selected full texts were retrieved to establish whether
they satisfied the inclusion criteria. All records from each
database were evaluated by using data extraction forms.
Data covering research aims, participants, study design,
and method of each paper were extracted.
) 4
The inclusion criteria were: (i) articles included in the Web of
Science, Scopus, and ProQuest databases, (ii) publication date
(2022), (iii) written in English, (iv) being an original
empirical research or review article, and (v) particular search
terms covered; (i) conference proceedings, (ii) books, and (iii)
editorial materials were eliminated from the analysis.

L 4
SRDR gathered, handled, and analyzed the data for
the systematic review, being configured as an archive and tool
harnessed in data extraction through transparent, efficient, and
reliable quantitative techniques. Elaborate extraction forms
can be set up, meeting the needs of research questions and
study designs.
¥

| Distiller SR screened and extracted the collected data. |

2
AMSTAR evaluated the methodological quality
of systematic reviews.

) 4

The quality of academic articles was determined and risk of
bias was measured by MMAT, that tested content validity and
usability of selected studies in terms of screening questions,
type of design, corresponding quality criteria, and overall
quality score.

| Dedoose analyzed qualitative and mixed methods research. |

\ 4

| AXIS evaluated the quality of cross-sectional studies. |

| ROBIS assessed the risk of bias in systematic reviews. |

Figure 6 Screening and quality assessment tools
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4. 3D Virtual Space Networking and Extended Reality Environments
throughout the Underlying Metaverse Infrastructure

The metaverse integrates immersive environments where, by collecting
spatial data and performing data analysis (Gibbert et al., 2022; Gursoy et al.,
2022; Zyda, 2022), customer decision journeys can be assessed and retail
business models can be optimized. Building data pipelines can assist
seamless technology capabilities, semantic data interoperability, and retail
transactions, while enhancing online buying experiences by driving resilience
and innovation. Changing consumer demands during purchase journeys can
be optimized through visual analytics, messaging tools, natural language
processing technologies, and real-time interoperable networks.

Virtual delivery networks can articulate convenient shopping experiences
and behaviors and optimize operational performance (Kshetri, 2022; Lv et
al., 2022; Wang, 2022) by integrating mobility data on blockchain-based
metaverse platforms. Purchase intentions, customer behavior, immersive
virtual experiences, and online retail spending on livestreaming shopping
platforms can be assessed by data visualizations, voice biometrics, aug-
mented analytics, and search engine algorithms.

Computer vision algorithms can assess 3D virtual space networking and
extended reality environments throughout the underlying metaverse infra-
structure (Almarzougi et al. 2022; Gills and Hosseini, 2022; Jang et al.,
2022), driving shopper engagement by integrating customized and personal-
ized user services while resulting in improved organizational capabilities.
Immersive retail experiences during consumer journeys can be assessed by
deploying computer vision algorithms, interactive technologies, real-time
scalable systems, and image-making artificial intelligence, thus influencing
consumer choices and maximizing value creation. (Table 3)

Table 3 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

The metaverse integrates immersive environments Gibbert et al., 2022;
where, by collecting spatial data and performing data | Gursoy et al., 2022;
analysis, customer decision journeys can be assessed | Zyda, 2022

and retail business models can be optimized.

Virtual delivery networks can articulate convenient Kshetri, 2022; Lv et al.,
shopping experiences and behaviors and optimize 2022; Wang, 2022
operational performance by integrating mobility data
on blockchain-based metaverse platforms.

Computer vision algorithms can assess 3D virtual Almarzouqi et al. 2022;
space networking and extended reality environments | Gills and Hosseini, 2022;
throughout the underlying metaverse infrastructure, Jang et al., 2022

driving shopper engagement by integrating
customized and personalized user services while
resulting in improved organizational capabilities.
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5. Data-driven Business Decisions in Interconnected Virtual Worlds
in the Retail Metaverse

Augmented analytics tools can streamline operations driving engagement
online and optimizing immersive retail experiences (Liu et al., 2022; Jang et
al., 2022; Solakis et al., 2022) in metaverse-related businesses. Transactional
and demographic data can be pivotal in managing costs and maintaining
margins through textual data content analysis, data storage and processing,
sentiment analysis data, voice biometric verification, and image and video
analytics, articulating technologically optimized lifestyles across intercon-
nected virtual worlds.

Interconnected virtual experiences can typify retail customer behavior
(Gibbert et al., 2022; Skalidis et al., 2022; Yeh et al., 2022) in metaverse-
related businesses. Data management tools support analytics output, shifts in
customer behaviors, sales optimization, interconnected decision-making
processes, and underlying data, driving digital business value. Computer
vision algorithms, data-driven sentiment analysis, and digital marketing tools
can improve operational efficiency and articulate connected personalized
customer experiences, increasing brand recognition.

Retail and consumer brands can leverage real-time event analytics, im-
mersive technologies, and deep neural networks (Akyildiz et al., 2022;
Elawady et al., 2022; Wang, 2022) to reach data-driven business decisions in
interconnected virtual worlds in the retail metaverse. Cutting-edge retail
technologies can be instrumental in assessing browsing behavior or past
purchase-based personalized offers, thus enhance consumer shopping ex-
periences across immersive 3D worlds. Automated speech recognition,
cognitive enhancement technologies, spatial analytics, and contextual
augmented reality assist immersive shopping experiences by harnessing real-
time sensor data. (Table 4)

Table 4 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Augmented analytics tools can streamline operations | Liu et al., 2022; Jang et al.,

driving engagement online and optimizing 2022; Solakis et al., 2022
immersive retail experiences in metaverse-related

businesses.

Interconnected virtual experiences can typify retail Gibbert et al., 2022;

customer behavior in metaverse-related businesses. Skalidis et al., 2022;
Yeh et al., 2022

Retail and consumer brands can leverage real-time Akyildiz et al., 2022;
event analytics, immersive technologies, and deep Elawady et al., 2022;
neural networks to reach data-driven business Wang, 2022
decisions in interconnected virtual worlds in
the retail metaverse.
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6. Consumer Behaviors and Buying Patterns in the Metaverse Economy

By harnessing simulation modeling, consumer analytics, and data visualization
during technology-powered live shopping (Park et al., 2022; Xi et al., 2022;
Zyda, 2022), users can be attracted and retained through metaverse experi-
ences. Retail brands can leverage data-driven decisions, business intelligence
and analytics software, and embedded artificial intelligence technology to
configure customized production in the virtual economy. By deploying
artificial intelligence techniques and applications in digital products, virtual
stores can determine shopping habits, behaviors, preferences, and expectations
across customer journeys.

Smart technologies can evaluate shifting consumer trends and changes in
user behavior (Almarzouqi et al. 2022; Jang et al., 2022; Yeh et al., 2022),
improving situational awareness and customer service performance on
blockchain-based metaverse platforms. Augmented reality shopping tools
can use rich consumer historical data through retail business analytics to
determine purchasing habits, needs, and expectations. Story-based virtual
reality experiences across 3D immersive environments can configure con-
textual consumer data in live shopping spaces and result it personalized
interactions.

Data visualization tools and retail analytics can optimize immersive
digital experiences (Elawady et al., 2022; Solakis et al., 2022; Zhang et al.,
2022), and thus consumer behaviors and buying patterns in the metaverse
economy. Speech recognition, language processing, sentiment analytics,
swarm intelligence algorithms, social commerce tools, and immersive tech-
nologies can improve consumer digital engagement and articulate a stream-
lined purchasing experience. Customer behavior analytics can generate rich
data visualizations that can assist in purchasing decisions on digital business
platforms. (Table 5)

Table 5 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

By harnessing simulation modeling, consumer Park et al., 2022; Xi et al.,
analytics, and data visualization during technology- 2022; Zyda, 2022
powered live shopping, users can be attracted and
retained through metaverse experiences.

Smart technologies can evaluate shifting consumer Almarzouqi et al. 2022;

trends and changes in user behavior, improving Jang et al., 2022; Yeh et
situational awareness and customer service al., 2022

performance on blockchain-based metaverse

platforms.

Data visualization tools and retail analytics can Elawady et al., 2022;
optimize immersive digital experiences, and thus Solakis et al., 2022; Zhang
consumer behaviors and buying patterns in etal., 2022

the metaverse economy.
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7. Discussion

| integrate my systematic review throughout research indicating how building
data pipelines can assist seamless technology capabilities, semantic data
interoperability, and retail transactions, while enhancing online buying expe-
riences by driving resilience and innovation. My research complements recent
analyses clarifying how immersive retail experiences during consumer
journeys can be assessed by deploying computer vision algorithms, inter-
active technologies, real-time scalable systems, and image-making artificial
intelligence, thus influencing consumer choices and maximizing value cre-
ation. | elucidate, by cumulative evidence, previous research demonstrating
how cutting-edge retail technologies can be instrumental in assessing
browsing behavior or past purchase-based personalized offers, thus enhance
consumer shopping experiences across immersive 3D worlds.

8. Synopsis of the Main Research Outcomes

Augmented reality shopping tools can use rich consumer historical data
through retail business analytics to determine purchasing habits, needs, and
expectations. Customer behavior analytics can generate rich data visual-
izations that can assist in purchasing decisions on digital business platforms.

9. Conclusions

Relevant research has investigated whether data management tools support
analytics output, shifts in customer behaviors, sales optimization, intercon-
nected decision-making processes, and underlying data, driving digital
business value. This systematic literature review presents the published peer-
reviewed sources covering speech recognition, language processing, sentiment
analytics, swarm intelligence algorithms, social commerce tools, and immer-
sive technologies can improve consumer digital engagement and articulate a
streamlined purchasing experience. The research outcomes drawn from
the above analyses indicate that by deploying artificial intelligence techniques
and applications in digital products, virtual stores can determine shopping
habits, behaviors, preferences, and expectations across customer journeys.

10. Limitations, Implications, and Further Directions of Research

By analyzing only articles published in 2022 in journals indexed in the Web

of Science, Scopus, and ProQuest databases, relevant sources on augmented

analytics tools, interconnected decision-making processes, and computer

vision algorithms in relation to blockchain-based metaverse platforms may

have been excluded. Limitations of this research comprise particular kinds of
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publications (original empirical research and review articles) discounting
others (conference proceedings articles, books, and editorial materials).
The scope of my study also does not move forward the inspection of mobility
data on blockchain-based metaverse platforms.

Subsequent analyses should develop on 3D virtual space networking and
extended reality environments throughout the underlying metaverse infra-
structure. Future research should thus investigate virtual delivery networks
that can articulate convenient shopping experiences and behaviors. In the fu-
ture, attention should be directed to simulation modeling, consumer analytics,
and data visualization during technology-powered live shopping.
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1. Introduction

Smart digital services can attract and retain customers by harnessing real-
time data analytics, extended reality technologies, and decision-making tools
(Andrei et al., 2020; Krizanova et al., 2019; Peters, 2022) in virtual environ-
ments. The purpose of our systematic review is to examine the recently
published literature on the metaverse ecosystem and integrate the insights it
configures on decision intelligence and modeling, multisensory customer
experiences, and socially interconnected virtual services. By analyzing the most
recent (2022) and significant (Web of Science, Scopus, and ProQuest) sources,
our paper has attempted to prove that retail brands can mine customer data
through visual analytics (Rowland et al., 2021; Valle, 2021; Zvarikova et al.,
2022) across the decentralized infrastructure of virtual stores (Andronie et
al., 2021; Lazaroiu et al., 2020; Popescu et al., 2020), determining user
demands and behavioral patterns (Blackburn and Pera, 2021; Nica et al.,
2021; Popescu, 2018) while raising brand awareness. The actuality and
novelty of this study are articulated by addressing conversational commerce
and metaverse marketing tools, that is an emerging topic involving much
interest. Our research problem is whether customer experience analytics can
articulate digital shopping journeys (Barbu et al., 2021; Lazaroiu et al., 2022;
Poliak et al., 2021) in immersive virtual environments.

In this review, prior findings have been cumulated indicating that live
shopping events are decisive in virtual item purchasing, increasing engage-
ment rates through location data. The identified gaps advance machine
learning-enabled customization software and metaverse apps. Our main ob-
jective is to indicate that socially interconnected virtual services can deploy
3D space computer-generated simulations, data-driven artificial intelligence,
and text-to-image synthesis models to meet customer dynamic demands
(Kliestik et al., 2020; Nica, 2021; Popescu et al., 2021) in the blockchain-
based virtual economy. This systematic review contributes to the literature
on artificial intelligence algorithms and metaverse apps by clarifying that e-
commerce tools can be instrumental in enhanced customer retention and
satisfaction (Rowland, 2022; Vatamanescu et al., 2020; Watson, 2022) by
harnessing smart connected devices and cloud-based delivery management
software (Pelau et al., 2021; Popescu, 2017; Rogers and Zvarikova, 2021)
throughout digital shopping experiences.

2. Theoretical Overview of the Main Concepts

Internet of Things devices, machine vision algorithms, and speech recognition
applications can be pivotal in mobile customer interaction experiences,
leading to user retention while optimizing purchasing behavior shifts through
dynamic personalized offers in virtual economy. Retail brands leverage 3D
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body-scanning fit technology, simulation modeling, and consumer analytics
across networked machines and products, articulating data-driven decisions
that can increase customer lifetime value by immersive retail experiences in
online marketplaces. The manuscript is organized as following: theoretical
overview (section 2), methodology (section 3), optimizing virtual immersive
retail experiences during customer journeys in the metaverse economy (sec-
tion 4), immersive retail experiences across virtual worlds in the metaverse
economy (section 5), customer monitoring systems and metaverse marketing
tools throughout extended reality environments (section 6), discussion (section
7), synopsis of the main research outcomes (section 8), conclusions (section
9), limitations, implications, and further directions of research (section 10).

3. Methodology

Throughout February 2022, a quantitative literature review of the Web of
Science, Scopus, and ProQuest databases was performed, with search terms
including “metaverse” + “decision intelligence and modeling,” “multisensory
customer experiences,” and “socially interconnected virtual services.”
The search terms were determined as being the most employed words or
phrases across the analyzed literature. As research published in 2022 was
inspected, only 89 articles satisfied the eligibility criteria. By taking out
controversial or ambiguous findings (insufficient/irrelevant data), outcomes
unsubstantiated by replication, too general material, or studies with nearly
identical titles, we selected 19 mainly empirical sources (Tables 1 and 2).
Extracting and inspecting publicly accessible files (scholarly sources) as
evidence, before the research began no institutional ethics approval was
required. Data visualization tools: Dimensions (bibliometric mapping) and
VOSviewer (layout algorithms). Reporting quality assessment tool: PRISMA.
Methodological quality assessment tools include: AXIS, MMAT, ROBIS,
and SRDR (Figures 1-6).

Table 1 Topics and types of scientific products identified and selected.

Topic Identified | Selected
metaverse + decision intelligence and modeling 28 6
metaverse + multisensory customer experiences 30 6
metaverse + socially interconnected virtual services 31 7

Type of paper

Original research 68 19
Review 3 0
Conference proceedings 11 0

Book 3 0
Editorial 4 0

Source: Processed by the authors. Some topics overlap.
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Table 2 General synopsis of evidence as regards focus topics

and descriptive outcomes (research findings).

Artificial intelligence algorithms and metaverse apps
can extract meaningful customer sentiment data in
livestreaming e-commerce.

Beniiche et al., 2022;
Kozinets, 2022; Zhang
et al., 2022a

Analytical techniques and metaverse marketing
tools can optimize consumer purchasing behaviors,
pattern changes, and heightened demands in
blockchain-powered virtual worlds through

image recognition and location data.

Chandra, 2022; Hwang
and Chien, 2022; Lin et
al., 2022

Retail business analytics can be leveraged in
digital commerce to optimize virtual immersive
retail experiences during customer journeys in

the metaverse economy. Leveraging consumer data
and image recognition throughout the content
streaming environment can personalize shopping
experience and further virtual connectivity.

Laviola et al., 2022;
Lv et al., 2022; Zhao
et al., 2022

Conversational commerce and metaverse

marketing tools can improve customer brand loyalty
by integrating data-driven decisions and collecting
customer preferences, thus resulting in streamlined
convenient experiences across immersive virtual
store environments.

Dozio et al., 2022; Kraus
et al., 2022; Lukava et al.,
2022

Past purchase-related personalized offers

and exclusive discounts can articulate
tech-enabled convenience across online
immersive experiential environments,
enhancing mainstream metaverse experiences.

Elawady et al., 2022; Jang
et al.,, 2022; Lv et al., 2022

Data-driven decisions and consumer analytics can be
instrumental in assessing purchasing habits during
immersive retail experiences across virtual worlds in
the metaverse economy.

Hollensen et al., 2022;
Park et al., 2022; Turner,
2022

Machine learning-enabled customization software
and metaverse apps can assist experiential retail in
virtual commerce through remote monitoring
capabilities, while assessing consumer preference
and shopping history.

Beniiche et al., 2022;
Kozinets, 2022; Zhang
etal., 2022b

Computer vision algorithms can harness rich
customer data for creator and brand livestreaming
tools, configuring digital shopping trends together
with realistic and immersive virtual shopping
experiences in the metaverse.

Dozio et al., 2022; Hwang
and Chien, 2022; Kraus et
al., 2022

Customer monitoring systems and metaverse
marketing tools throughout extended reality
environments can integrate data visualizations,
thus optimizing business process efficiencies.

Elawady et al., 2022; Jang
et al., 2022; Wang, 2022
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Web of Science search
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Figure 5 PRISMA flow diagram describing the search results and screening.

Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA)
guidelines were used that ensure the literature review is comprehensive, transparent,
and replicable. The flow diagram, produced by employing a Shiny app, presents
the stream of evidence-based collected and processed data through the various steps
of a systematic review, designing the amount of identified, included,
and removed records, and the justifications for exclusions.

To ensure compliance with PRISMA guidelines, a citation software was used,
and at each stage the inclusion or exclusion of articles was tracked by use of custom
spreadsheet. Justification for the removal of ineligible articles was specified during
the full-text screening and final selection.
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To ensure first-rate standard of evidence, a systematic search
of relevant databases including peer-reviewed published
journal articles was conducted using predefined search terms,
covering a range of research methods and data sources.
Reference lists of all relevant sources were manually
reviewed for additional relevant citations.

L 4
Titles of papers and abstracts were screened for suitability
and selected full texts were retrieved to establish whether
they satisfied the inclusion criteria. All records from each
database were evaluated by using data extraction forms.
Data covering research aims, participants, study design,
and method of each paper were extracted.
) 4
The inclusion criteria were: (i) articles included in the Web of
Science, Scopus, and ProQuest databases, (ii) publication date
(2022), (iii) written in English, (iv) being an original
empirical research or review article, and (v) particular search
terms covered; (i) conference proceedings, (ii) books, and (iii)
editorial materials were eliminated from the analysis.

L 4
SRDR gathered, handled, and analyzed the data for
the systematic review, being configured as an archive and tool
harnessed in data extraction through transparent, efficient, and
reliable quantitative techniques. Elaborate extraction forms
can be set up, meeting the needs of research questions and
study designs.
¥

| Distiller SR screened and extracted the collected data. |

. 2
AMSTAR evaluated the methodological quality
of systematic reviews.

) 4

The quality of academic articles was determined and risk of
bias was measured by MMAT, that tested content validity and
usability of selected studies in terms of screening questions,
type of design, corresponding quality criteria, and overall
quality score.

| Dedoose analyzed qualitative and mixed methods research. |

\ 4

| AXIS evaluated the quality of cross-sectional studies. |

| ROBIS assessed the risk of bias in systematic reviews. |

Figure 6 Screening and quality assessment tools
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4. Optimizing Virtual Immersive Retail Experiences
during Customer Journeys in the Metaverse Economy

Artificial intelligence algorithms and metaverse apps can extract meaningful
customer sentiment data (Beniiche et al., 2022; Kozinets, 2022; Zhang et al.,
2022a) in livestreaming e-commerce. Artificial intelligence-based personal-
ization tools can streamline retail operations, building brand loyalty, while
engaging and rewarding consumers during frictionless shopping experiences.
E-commerce tools can be instrumental in enhanced customer retention and
satisfaction by harnessing smart connected devices and cloud-based delivery
management software throughout digital shopping experiences.

Analytical techniques and metaverse marketing tools can optimize con-
sumer purchasing behaviors, pattern changes, and heightened demands in
blockchain-powered virtual worlds (Chandra, 2022; Hwang and Chien, 2022;
Lin et al., 2022) through image recognition and location data. Synthetic
customer profiles, analytic decision models, and machine-readable metadata
can be pivotal in augmented shopping experiences by shaping purchase
decisions and building user relationships. Predictive customer analytics can
integrate immersive technologies and synthetic data tools in virtual stores so
as to amplify meaningful experiences. Live shopping events are decisive in
virtual item purchasing, increasing engagement rates through location data.

Retail business analytics can be leveraged in digital commerce to optimize
virtual immersive retail experiences (Laviola et al., 2022; Lv et al., 2022;
Zhao et al., 2022) during customer journeys in the metaverse economy.
Customer interaction analytics assists immersive engaging shopping, shaping
consumer purchasing habits, behaviors, and expectations, while integrating
exclusive offers and customer reviews. Leveraging consumer data and image
recognition throughout the content streaming environment can personalize
shopping experience and further virtual connectivity. (Table 3)

Table 3 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Artificial intelligence algorithms and metaverse apps | Beniiche et al., 2022;

can extract meaningful customer sentiment data in Kozinets, 2022; Zhang
livestreaming e-commerce. et al., 2022a

Analytical techniques and metaverse marketing Chandra, 2022; Hwang
tools can optimize consumer purchasing behaviors, and Chien, 2022; Lin et
pattern changes, and heightened demands in al., 2022

blockchain-powered virtual worlds through
image recognition and location data.

Retail business analytics can be leveraged in Laviola et al., 2022;
digital commerce to optimize virtual immersive Lv et al., 2022; Zhao
retail experiences during customer journeys in etal., 2022

the metaverse economy.
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5. Immersive Retail Experiences across Virtual Worlds
in the Metaverse Economy

Conversational commerce and metaverse marketing tools can improve
customer brand loyalty by integrating data-driven decisions and collecting
customer preferences (Dozio et al., 2022; Kraus et al., 2022; Lukava et al.,
2022), thus resulting in streamlined convenient experiences across immersive
virtual store environments. Internet of Things devices, machine vision
algorithms, and speech recognition applications can be pivotal in mobile
customer interaction experiences, leading to user retention while optimizing
purchasing behavior shifts through dynamic personalized offers in virtual
economy.

Past purchase-related personalized offers and exclusive discounts can
articulate tech-enabled convenience across online immersive experiential
environments (Elawady et al., 2022; Jang et al., 2022; Lv et al., 2022), en-
hancing mainstream metaverse experiences. Augmented- and virtual-reality
hardware, computer vision algorithms, and voice biometrics technology can
harness real-time datasets as regards consumer behavior in virtual shopping
malls. Retail brands can mine customer data through visual analytics across
the decentralized infrastructure of virtual stores, determining user demands
and behavioral patterns while raising brand awareness.

Data-driven decisions and consumer analytics can be instrumental in
assessing purchasing habits during immersive retail experiences (Hollensen
et al., 2022; Park et al., 2022; Turner, 2022) across virtual worlds in
the metaverse economy. Real-time customer data analytics can deliver busi-
ness value and build consumer demand by deploying computer-generated
virtual data. (Table 4)

Table 4 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Conversational commerce and metaverse Dozio et al., 2022; Kraus
marketing tools can improve customer brand loyalty | et al., 2022; Lukava et al.,
by integrating data-driven decisions and collecting 2022

customer preferences, thus resulting in streamlined
convenient experiences across immersive virtual
store environments.

Past purchase-related personalized offers Elawady et al., 2022; Jang
and exclusive discounts can articulate et al., 2022; Lv et al., 2022
tech-enabled convenience across online
immersive experiential environments,
enhancing mainstream metaverse experiences.

Data-driven decisions and consumer analytics can be | Hollensen et al., 2022;
instrumental in assessing purchasing habits during Park et al., 2022; Turner,
immersive retail experiences across virtual worlds in | 2022

the metaverse economy.
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6. Customer Monitoring Systems and Metaverse Marketing Tools
throughout Extended Reality Environments

Machine learning-enabled customization software and metaverse apps can
assist experiential retail in virtual commerce through remote monitoring
capabilities (Beniiche et al., 2022; Kozinets, 2022; Zhang et al., 2022b),
while assessing consumer preference and shopping history. Augmented
reality tools and artificial intelligence customer service chatbots can increase
customer satisfaction by deploying location data, computer-generated images,
and hyper-personalization. Smart digital services can attract and retain cus-
tomers by harnessing real-time data analytics, extended reality technologies,
and decision-making tools in virtual environments.

Computer vision algorithms can harness rich customer data for creator
and brand livestreaming tools (Dozio et al., 2022; Hwang and Chien, 2022;
Kraus et al., 2022), configuring digital shopping trends together with real-
istic and immersive virtual shopping experiences in the metaverse. Socially
interconnected virtual services can deploy 3D space computer-generated
simulations, data-driven artificial intelligence, and text-to-image synthesis
models to meet customer dynamic demands in the blockchain-based virtual
economy. Customer experience analytics can articulate digital shopping
journeys in immersive virtual environments.

Customer monitoring systems and metaverse marketing tools throughout
extended reality environments can integrate data visualizations (Elawady et
al., 2022; Jang et al., 2022; Wang, 2022), thus optimizing business process
efficiencies. Retail brands leverage 3D body-scanning fit technology, simu-
lation modeling, and consumer analytics across networked machines and prod-
ucts, articulating data-driven decisions that can increase customer lifetime
value by immersive retail experiences in online marketplaces. (Table 5)

Table 5 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Machine learning-enabled customization software Beniiche et al., 2022;
and metaverse apps can assist experiential retail in Kozinets, 2022; Zhang
virtual commerce through remote monitoring et al., 2022b

capabilities, while assessing consumer preference
and shopping history.

Computer vision algorithms can harness rich Dozio et al., 2022; Hwang
customer data for creator and brand livestreaming and Chien, 2022; Kraus et
tools, configuring digital shopping trends together al., 2022

with realistic and immersive virtual shopping
experiences in the metaverse.

Customer monitoring systems and metaverse Elawady et al., 2022; Jang
marketing tools throughout extended reality et al., 2022; Wang, 2022
environments can integrate data visualizations,
thus optimizing business process efficiencies.
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7. Discussion

We integrate our systematic review throughout research indicating how
Artificial intelligence-based personalization tools can streamline retail
operations, building brand loyalty, while engaging and rewarding consumers
during frictionless shopping experiences. Our research complements recent
analyses clarifying how customer interaction analytics assists immersive
engaging shopping, shaping consumer purchasing habits, behaviors, and
expectations, while integrating exclusive offers and customer reviews. We
elucidate, by cumulative evidence, previous research demonstrating how
Augmented- and virtual-reality hardware, computer vision algorithms, and
voice biometrics technology can harness real-time datasets as regards con-
sumer behavior in virtual shopping malls.

8. Synopsis of the Main Research Outcomes

Synthetic customer profiles, analytic decision models, and machine-readable
metadata can be pivotal in augmented shopping experiences by shaping
purchase decisions and building user relationships. Augmented reality tools
and artificial intelligence customer service chatbots can increase customer
satisfaction by deploying location data, computer-generated images, and
hyper-personalization.

9. Conclusions

Relevant research has investigated whether leveraging consumer data and
image recognition throughout the content streaming environment can per-
sonalize shopping experience and further virtual connectivity. This systematic
literature review presents the published peer-reviewed sources covering
how predictive customer analytics can integrate immersive technologies and
synthetic data tools in virtual stores so as to amplify meaningful experiences.
The research outcomes drawn from the above analyses indicate that real-
time customer data analytics can deliver business value and build consumer
demand by deploying computer-generated virtual data.

10. Limitations, Implications, and Further Directions of Research

By analyzing only articles published in 2022 in journals indexed in the Web

of Science, Scopus, and ProQuest databases, relevant sources on decision

intelligence and modeling, multisensory customer experiences, and socially

interconnected virtual services across the metaverse ecosystem may have

been excluded. Limitations of this research comprise particular kinds of

publications (original empirical research and review articles) discounting
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others (conference proceedings articles, books, and editorial materials).
The scope of our study also does not move forward the inspection of ana-
Iytical techniques and metaverse marketing tools.

Subsequent analyses should develop on customer journeys in the meta-
verse economy. Future research should thus investigate online immersive
experiential environments. In the future, attention should be directed to
realistic and immersive virtual shopping experiences in the metaverse.
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1. Introduction

Customer artificial intelligence-powered predictive analyses, data-driven
measurements, and visual imagery (Adams, 2022; Lazaroiu, 2017; Nica et
al., 2021; Popescu et al., 2021) determine user tastes and habits, purchasing
behavior shifts, and brand loyalty. The purpose of my systematic review is to
examine the recently published literature on immersive virtual shopping
experiences in the retail metaverse and integrate the insights it configures on
consumer-driven e-commerce, blockchain-based digital assets, and data
visualization tools. By analyzing the most recent (2022) and significant
(Web of Science, Scopus, and ProQuest) sources, my paper has attempted to
prove that quantum machine learning algorithms can leverage geolocation data
to improve digital orders, thus engaging and retaining customers (Andrei et
al., 2016; Lazaroiu et al., 2017; Olssen, 2021; Valle, 2021) across live shop-
ping spaces and towards virtual shelves. The actuality and novelty of this
study are articulated by addressing retail and business locations in virtual
economy and metaverse spaces, that is an emerging topic involving much
interest. My research problem is whether immersive retail and livestream
video shopping experiences are pivotal in building consumer demand.

In this review, prior findings have been cumulated indicating that per-
sonalization tools and technologies can lead to growing consumer engage-
ment (Kral et al., 2020; Nica, 2018; Popescu, 2018; Zvarikova et al., 2022)
during digital shopper journeys in complex operational and business envi-
ronments (Andronie et al., 2021; Lazaroiu et al., 2020; Pop et al., 2022;
Vinerean et al., 2022), optimizing real-time hyper-personalized virtual shop-
ping experiences. The identified gaps advance livestream video shopping
experiences in the metaverse economy. My main objective is to indicate that
livestreaming e-commerce can integrate consumer retail data to enhance
real-time customization services and optimize immersive virtual shopping
experiences (Holmes and Cug, 2021; Nica, 2017; Popescu, 2017), thus in-
crease user engagement. This systematic review contributes to the literature
on immersive virtual shopping and engagement by clarifying that deep
learning algorithms, digital neural networks, image recognition, and data-
driven decision making can drive operational efficiencies (Friedman and
Fischer, 2021; Nemteanu et al., 2022; Popescu et al., 2017; Watson, 2022) as
regards customization and responsiveness, enriching customer intelligence.

2. Theoretical Overview of the Main Concepts

Synthetic data, predictive analytics, and visual imagery can be harnessed in
experiential shopping during consumer journeys across digital worlds as
regards virtual items. Real-time sensor-based data and analytics can enhance
product assortment, provide personalized customer service, and optimize cus-
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tomer profiles. Immersive technologies, data visualizations, and analytical
tools can be instrumental in personalized customer shopping experiences
through movement and behavior tracking across interconnected digital worlds
and virtual environments. The manuscript is organized as following: theo-
retical overview (section 2), methodology (section 3), purchasing decisions
in the retail metaverse (section 4), immersive shopping experiences in the re-
tail metaverse (section 5), customer relationship management and logistics
operations in the metaverse economy (section 6), discussion (section 7),
synopsis of the main research outcomes (section 8), conclusions (section 9),
limitations, implications, and further directions of research (section 10).

3. Methodology

Throughout March 2022, a quantitative literature review of the Web of
Science, Scopus, and ProQuest databases was performed, with search terms
including “metaverse” + “immersive virtual shopping experiences,” “retail
brands,” “consumer-driven e-commerce,” “blockchain-based digital assets,”
and “data visualization tools.” The search terms were determined as being
the most employed words or phrases across the analyzed literature. As re-
search published in 2022 was inspected, only 89 articles satisfied the eligi-
bility criteria. By taking out controversial or ambiguous findings (insufficient/
irrelevant data), outcomes unsubstantiated by replication, too general material,
or studies with nearly identical titles, | selected 19 mainly empirical sources
(Tables 1 and 2). Extracting and inspecting publicly accessible files (scholarly
sources) as evidence, before the research began no institutional ethics approval
was required. Data visualization tools: Dimensions (bibliometric mapping)
and VOSviewer (layout algorithms). Reporting quality assessment tool:
PRISMA. Methodological quality assessment tools include: AMSTAR,
Dedoose, Distiller SR, and SRDR (Figures 1-6).

Table 1 Topics and types of scientific products identified and selected.

Topic Identified | Selected
metaverse + immersive virtual shopping experiences 19 4
metaverse + retail brands 16 3
metaverse + consumer-driven e-commerce 18 4
metaverse + blockchain-based digital assets 18 4
metaverse + data visualization tools 18 4
Type of paper

Original research 68 18
Review 3 1
Conference proceedings 12 0
Book 3 0
Editorial 3 0

Source: Processed by the author. Some topics overlap.
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Table 2 General synopsis of evidence as regards focus topics

and descriptive outcomes (research findings).

Data-driven user experiences integrate
product-level browsing, customer knowledge,
and purchase data in the retail metaverse.

Han et al., 2022; Kshetri,
2022; Zyda, 2022

Consumer-driven e-commerce can build brand
awareness and engagement, while improving
immersive shopping experiences in terms of
purchasing decisions in the retail metaverse.

Gills and Hosseini, 2022;
Hwang and Chien, 2022;
Zhang et al., 2022a

Contextual augmented reality, computer vision
algorithms, and customer journey mapping can
assess personalized shopping experiences

as regards virtual assets by integrating mobility
data in the metaverse economy.

Chandra, 2022; Lin et al.,
2022; Solakis et al., 2022

Digital shelf data, computer vision algorithms,
biometric payment tools and authentication features,
machine intelligence, and retail analytics can engage
consumers through dynamic routing technology
across retail and business locations in virtual
economy and metaverse spaces.

Dozio et al., 2022; Gibbert
et al., 2022; Wang, 2022

Smart retailing can improve customer experience by
leveraging rich user data across online and virtual
marketplaces, optimizing shopping habits through
metaverse social interactions. Immersive retail and
livestream video shopping experiences are pivotal
in building consumer demand.

Akyildiz et al., 2022;
Linetal., 2022; Yeh
et al., 2022

Computer vision algorithms, text analytics, and
consumer intelligence can leverage mobile biometric
data as regards digital assets, optimizing immersive
shopping experiences in the retail metaverse.

Guo and Gao, 2022; Liu et
al., 2022; Hwang and
Chien, 2022

Managing and sharing data as regards interconnected
products and processes assist immersive experiences
across extended reality environments, optimizing
business results in the retail metaverse.

Han et al., 2022; Gibbert
et al., 2022; Reis and
Ashmore, 2022

Leveraging predictive analytics, natural language
processing models, and data visualization
capabilities, virtual stores can strengthen customer
relationships, engagement, and expectations, while
enhancing livestream video shopping experiences in
the metaverse economy.

Hollensen et al., 2022;
Wang, 2022; Zhang
et al., 2022b

Consumer behavior and data are pivotal in
immersive virtual shopping and engagement through
groundbreaking customer relationship management
and logistics operations in the metaverse economy.
Immersive retail experiences can build customer
engagement and purchasing habits as regards virtual
assets in digital shopping journeys.

Liuetal., 2022; Yeh et al.,
2022; Zhang et al., 2022a
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Figure 5 PRISMA flow diagram describing the search results and screening.

Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA)
guidelines were used that ensure the literature review is comprehensive, transparent,
and replicable. The flow diagram, produced by employing a Shiny app, presents
the stream of evidence-based collected and processed data through the various steps
of a systematic review, designing the amount of identified, included,
and removed records, and the justifications for exclusions.

To ensure compliance with PRISMA guidelines, a citation software was used,
and at each stage the inclusion or exclusion of articles was tracked by use of custom
spreadsheet. Justification for the removal of ineligible articles was specified during
the full-text screening and final selection.
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To ensure first-rate standard of evidence, a systematic search
of relevant databases including peer-reviewed published
journal articles was conducted using predefined search terms,
covering a range of research methods and data sources.
Reference lists of all relevant sources were manually
reviewed for additional relevant citations.

L 4
Titles of papers and abstracts were screened for suitability
and selected full texts were retrieved to establish whether
they satisfied the inclusion criteria. All records from each
database were evaluated by using data extraction forms.
Data covering research aims, participants, study design,
and method of each paper were extracted.
) 4
The inclusion criteria were: (i) articles included in the Web of
Science, Scopus, and ProQuest databases, (ii) publication date
(2022), (iii) written in English, (iv) being an original
empirical research or review article, and (v) particular search
terms covered; (i) conference proceedings, (ii) books, and (iii)
editorial materials were eliminated from the analysis.

L 4
SRDR gathered, handled, and analyzed the data for
the systematic review, being configured as an archive and tool
harnessed in data extraction through transparent, efficient, and
reliable quantitative techniques. Elaborate extraction forms
can be set up, meeting the needs of research questions and
study designs.
¥

| Distiller SR screened and extracted the collected data. |

2
AMSTAR evaluated the methodological quality
of systematic reviews.

) 4

The quality of academic articles was determined and risk of
bias was measured by MMAT, that tested content validity and
usability of selected studies in terms of screening questions,
type of design, corresponding quality criteria, and overall
quality score.

| Dedoose analyzed qualitative and mixed methods research. |

\ 4

| AXIS evaluated the quality of cross-sectional studies. |

| ROBIS assessed the risk of bias in systematic reviews. |

Figure 6 Screening and quality assessment tools
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4. Purchasing Decisions in the Retail Metaverse

Data-driven user experiences integrate product-level browsing, customer
knowledge, and purchase data (Han et al., 2022; Kshetri, 2022; Zyda, 2022)
in the retail metaverse. Consumer opinion and feedback, together with
sentiment analysis, can be assessed by harnessing text analytics tools and
natural language processing algorithms in relation to structured and unstruc-
tured data (e.g., tokenization, speech tagging, text parsing, named entity
extraction, and chunking) from compliance forms, blog posts, call center
transcripts, online product reviews, etc., configuring patterns and trends, and
resulting in data-driven decisions.

Consumer-driven e-commerce can build brand awareness and engagement
(Gills and Hosseini, 2022; Hwang and Chien, 2022; Zhang et al., 2022a),
while improving immersive shopping experiences in terms of purchasing
decisions in the retail metaverse. Real-time sensor-based data and analytics
can enhance product assortment, provide personalized customer service, and
optimize customer profiles. Livestreaming e-commerce can integrate con-
sumer retail data to enhance real-time customization services and optimize
immersive virtual shopping experiences, thus increase user engagement.
Shopping tools and retail analytics can determine customer habits in ex-
periential stores and across immersive virtual environments.

Contextual augmented reality, computer vision algorithms, and customer
journey mapping can assess personalized shopping experiences as regards
virtual assets (Chandra, 2022; Lin et al., 2022; Solakis et al., 2022) by in-
tegrating mobility data in the metaverse economy. Deep learning algorithms,
digital neural networks, image recognition, and data-driven decision making
can drive operational efficiencies as regards customization and responsive-
ness, enriching customer intelligence. Simulation modeling, computer vision
tools, customer predictive analytics, and artificial neural networks can
improve user loyalty across immersive multisensory virtual spaces. (Table 3)

Table 3 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Data-driven user experiences integrate Han et al., 2022; Kshetri,
product-level browsing, customer knowledge, 2022; Zyda, 2022

and purchase data in the retail metaverse.

Consumer-driven e-commerce can build brand Gills and Hosseini, 2022;
awareness and engagement, while improving Hwang and Chien, 2022;
immersive shopping experiences in terms of Zhang et al., 2022a
purchasing decisions in the retail metaverse.

Contextual augmented reality, computer vision Chandra, 2022; Lin et al.,
algorithms, and customer journey mapping can 2022; Solakis et al., 2022
assess personalized shopping experiences

as regards virtual assets by integrating mobility

data in the metaverse economy.
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5. Immersive Shopping Experiences in the Retail Metaverse

Digital shelf data, computer vision algorithms, biometric payment tools and
authentication features, machine intelligence, and retail analytics can engage
consumers through dynamic routing technology (Dozio et al., 2022; Gibbert
et al., 2022; Wang, 2022) across retail and business locations in virtual
economy and metaverse spaces. Personalization tools and technologies can
lead to growing consumer engagement during digital shopper journeys in
complex operational and business environments, optimizing real-time hyper-
personalized virtual shopping experiences. Deep and machine learning
algorithms, cognitive technologies, and behavioral analytics can integrate
consumer behavior data and artificial intelligence-enabled digital products
across persistent virtual worlds, enhancing user engagement.

Smart retailing can improve customer experience by leveraging rich user
data across online and virtual marketplaces (Akyildiz et al., 2022; Lin et al.,
2022; Yeh et al., 2022), optimizing shopping habits through metaverse social
interactions. Retail brands can streamline artificial intelligence-enhanced
large-scale operations across immersive virtual worlds, improving personal-
ized shopping experiences and consumer confidence by integrating mar-
keting performance data. Immersive retail and livestream video shopping
experiences are pivotal in building consumer demand.

Computer vision algorithms, text analytics, and consumer intelligence
can leverage mobile biometric data as regards digital assets (Guo and Gao,
2022; Liu et al., 2022; Hwang and Chien, 2022), optimizing immersive
shopping experiences in the retail metaverse. Immersive technologies, data
visualizations, and analytical tools can be instrumental in personalized
customer shopping experiences through movement and behavior tracking
across interconnected digital worlds and virtual environments. (Table 4)

Table 4 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Digital shelf data, computer vision algorithms, Dozio et al., 2022; Gibbert
biometric payment tools and authentication features, | et al., 2022; Wang, 2022
machine intelligence, and retail analytics can engage
consumers through dynamic routing technology
across retail and business locations in virtual
economy and metaverse spaces.

Smart retailing can improve customer experience by | Akyildiz et al., 2022;
leveraging rich user data across online and virtual Lin et al., 2022; Yeh
marketplaces, optimizing shopping habits through etal., 2022

metaverse social interactions.

Computer vision algorithms, text analytics, and Guo and Gao, 2022; Liu et
consumer intelligence can leverage mobile biometric | al., 2022; Hwang and

data as regards digital assets, optimizing immersive Chien, 2022

shopping experiences in the retail metaverse.
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6. Customer Relationship Management and Logistics Operations
in the Metaverse Economy

Managing and sharing data as regards interconnected products and processes
assist immersive experiences across extended reality environments (Han et al.,
2022; Gibbert et al., 2022; Reis and Ashmore, 2022), optimizing business
results in the retail metaverse. Customer artificial intelligence-powered pre-
dictive analyses, data-driven measurements, and visual imagery determine
user tastes and habits, purchasing behavior shifts, and brand loyalty. Data-
driven decisions, simulation modeling, and computer vision algorithms can
increase brand awareness and shopper engagement through virtual connec-
tivity across extended reality environments, improving consumer purchase
experiences.

Leveraging predictive analytics, natural language processing models, and
data visualization capabilities, virtual stores can strengthen customer relation-
ships, engagement, and expectations (Hollensen et al., 2022; Wang, 2022;
Zhang et al., 2022b), while enhancing livestream video shopping experiences
in the metaverse economy. Quantum machine learning algorithms can
leverage geolocation data to improve digital orders, thus engaging and
retaining customers across live shopping spaces and towards virtual shelves.

Consumer behavior and data are pivotal in immersive virtual shopping
and engagement (Liu et al., 2022; Yeh et al., 2022; Zhang et al., 2022a)
through groundbreaking customer relationship management and logistics
operations in the metaverse economy. Synthetic data, predictive analytics, and
visual imagery can be harnessed in experiential shopping during consumer
journeys across digital worlds as regards virtual items. Immersive retail
experiences can build customer engagement and purchasing habits as regards
virtual assets in digital shopping journeys. (Table 5)

Table 5 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Managing and sharing data as regards interconnected | Han et al., 2022; Gibbert
products and processes assist immersive experiences | et al., 2022; Reis and

across extended reality environments, optimizing Ashmore, 2022
business results in the retail metaverse.

Leveraging predictive analytics, natural language Hollensen et al., 2022;
processing models, and data visualization Wang, 2022; Zhang
capabilities, virtual stores can strengthen customer etal., 2022b

relationships, engagement, and expectations, while
enhancing livestream video shopping experiences in
the metaverse economy.

Consumer behavior and data are pivotal in Liu et al., 2022; Yeh et al.,
immersive virtual shopping and engagement through | 2022; Zhang et al., 2022a

groundbreaking customer relationship management
and logistics operations in the metaverse economy.
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7. Discussion

| integrate my systematic review throughout research indicating how con-
sumer opinion and feedback, together with sentiment analysis, can be assessed
by harnessing text analytics tools and natural language processing algorithms.
My research complements recent analyses clarifying how deep and machine
learning algorithms, cognitive technologies, and behavioral analytics can
integrate consumer behavior data and artificial intelligence-enabled digital
products across persistent virtual worlds, enhancing user engagement. | elu-
cidate, by cumulative evidence, previous research demonstrating how shop-
ping tools and retail analytics can determine customer habits in experiential
stores and across immersive virtual environments.

8. Synopsis of the Main Research Outcomes

Retail brands can streamline artificial intelligence-enhanced large-scale oper-
ations across immersive virtual worlds, improving personalized shopping ex-
periences and consumer confidence by integrating marketing performance
data. Immersive retail and livestream video shopping experiences are pivotal
in building consumer demand. Quantum machine learning algorithms can
leverage geolocation data to improve digital orders, thus engaging and
retaining customers across live shopping spaces and towards virtual shelves.

9. Conclusions

Relevant research has investigated whether immersive retail experiences can
build customer engagement and purchasing habits as regards virtual assets in
digital shopping journeys. This systematic literature review presents the pub-
lished peer-reviewed sources covering how simulation modeling, computer
vision tools, customer predictive analytics, and artificial neural networks can
improve user loyalty across immersive multisensory virtual spaces. The re-
search outcomes drawn from the above analyses indicate that data-driven
decisions, simulation modeling, and computer vision algorithms can increase
brand awareness and shopper engagement through virtual connectivity across
extended reality environments, improving consumer purchase experiences.

10. Limitations, Implications, and Further Directions of Research

By analyzing only articles published in 2022 in journals indexed in the Web

of Science, Scopus, and ProQuest databases, relevant sources on immersive

virtual shopping experiences in the retail metaverse may have been excluded.

Limitations of this research comprise particular kinds of publications (orig-

inal empirical research and review articles) discounting others (conference
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proceedings articles, books, and editorial materials). The scope of my study
also does not move forward the inspection of immersive experiences across
extended reality environments.

Subsequent analyses should develop on groundbreaking customer relation-
ship management and logistics operations in the metaverse economy. Future
research should thus investigate purchasing decisions in the retail metaverse.
In the future, attention should be directed to personalized shopping experi-
ences as regards virtual assets.
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1. Introduction

Predictive customer analytics and data visualization tools can enhance
shopper engagement and digital retail experiences (Andronie et al., 2021;
Lazaroiu et al., 2017; Popescu, 2014; Valle, 2021) by determining purchase
behavior and preferences across immersive virtual environments. The pur-
pose of our systematic review is to examine the recently published literature
on cognitive analytics management, real-time purchasing data, and seamless
connected shopping experiences (Krizanova et al., 2019; Poliak et al., 2021;
Taylor, 2021) and integrate the insights it configures on digital commerce in
the immersive metaverse environment. By analyzing the most recent (2021-
2022) and significant (Web of Science, Scopus, and ProQuest) sources, our
paper has attempted to prove that data visualization tools can configure cus-
tomer experience and engagement in immersive digital environments (Blake,
2022; Lazaroiu et al., 2022; Popescu, 2017; Vinerean et al., 2022) by fur-
thering data management processes. The actuality and novelty of this study
are articulated by addressing customer satisfaction across 3D immersive en-
vironments, that is an emerging topic involving much interest. Our research
problem is whether virtual connectivity optimizes immersive retail experi-
ences across extended reality environments (Crisan-Mitra et al., 2020; Musova
et al., 2021; Popescu, 2018; Zvarikova et al., 2022), leading to frictionless
user experiences while attracting and retaining customers.

In this review, prior findings have been cumulated indicating that data
visualization tools and retail analytics can build consumer relationships in
online marketplaces and immersive digital environments (Cutitoi, 2022; Nica,
2021; Popescu et al., 2017) as regards virtual stores. The identified gaps
advance engaging 3D metaverse experiences. Our main objective is to
indicate that retail analytics is instrumental in attracting and retaining cus-
tomers (Friedman, 2021; Nica et al., 2021; Popescu et al., 2020) through
personalized content, enhancing shopping experiences. This systematic review
contributes to the literature on personalized shopping experiences in a decen-
tralized blockchain-based metaverse by clarifying that computer vision algo-
rithms and sentiment analytics can be decisive in changing customer habits
and purchasing decisions (Kliestik et al., 2020; Pocol et al., 2022; Ruthrof,
2021) by improving immersive virtual experiences.

2. Theoretical Overview of the Main Concepts

Computer vision algorithms and virtual reality display systems can capture
consumer data, optimizing engagement and behavior patterns and thus artic-
ulating seamless personalized experiences. Retail brands can configure con-
venient shopping experiences across virtual delivery networks by deploying
real-time predictive analytics, visual screening technology, and artificial
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intelligence-driven e-commerce search to optimize user journeys. Consumer
journey analytics can assist retail brands as regards changing customer habits
across immersive interconnected virtual worlds during live shopping events.
Data visualization and sentiment analytics can enhance immersive virtual
shopping in relation to virtual assets while changing customer behavior.
The manuscript is organized as following: theoretical overview (section 2),
methodology (section 3), digital commerce in the metaverse (section 4), digital
ownership in interconnected virtual worlds and across metaverse gathering
spaces (section 5), consumer behaviors and buying patterns across inter-
operable decentralized metaverse platforms (section 6), discussion (section
7), synopsis of the main research outcomes (section 8), conclusions (section
9), limitations, implications, and further directions of research (section 10).

3. Methodology

Throughout February 2022, we performed a quantitative literature review of
the Web of Science, Scopus, and ProQuest databases, with search terms in-
cluding “metaverse” + “digital commerce,” “cognitive analytics manage-
ment,” “real-time purchasing data,” and “seamless connected shopping ex-
periences.” The search terms were determined as being the most employed
words or phrases across the analyzed literature. As we inspected research
published between 2021 and 2022, only 89 articles satisfied the eligibility
criteria. By eliminating controversial findings, outcomes unsubstantiated by
replication, too imprecise material, or having similar titles, we decided upon
20, generally empirical, sources (Tables 1 and 2). Extracting and inspecting
publicly accessible files (scholarly sources) as evidence, before the research
began no institutional ethics approval was required. Data visualization tools:
Dimensions (bibliometric mapping) and VOSviewer (layout algorithms). Re-
porting quality assessment tool: PRISMA. Methodological quality assessment
tools include: AXIS, Dedoose, ROBIS, and SRDR (Figures 1-6).

Table 1 Topics and types of scientific products identified and selected.

Topic Identified | Selected
metaverse + digital commerce 26 6
metaverse + cognitive analytics management 21 4
metaverse + real-time purchasing data 22 5
metaverse + seamless connected shopping experiences 20 5
Type of paper

Original research 67 20
Review 3 0
Conference proceedings 12 0
Book 3 0
Editorial 4 0

Source: Processed by the authors. Some topics overlap.
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Table 2 General synopsis of evidence as regards focus topics

and descriptive outcomes (research findings).

Predictive algorithms can improve operational
efficiency by leveraging real-time purchasing data,
leading to customer retention and increased brand
recognition, and thus configuring engaging 3D
metaverse experiences.

Elawady et al., 2022; Park
et al., 2022; Zyda, 2022

Determining retail customer behavior and

data across virtual environments articulates
digital commerce in the metaverse. Computer
vision algorithms and sentiment analytics can
be decisive in changing customer habits and
purchasing decisions by improving immersive
virtual experiences.

Beniiche et al., 2022;
Kozinets, 2022; Xi et al.,
2022

By leveraging location technology, spatial data,
visual analytics, and conversational artificial
intelligence, e-commerce platforms and applications,
together with metaverse devices, can increase
customer loyalty and conversions, and achieve
operational performance growth.

Hwang and Chien, 2022;
Laviola et al., 2022;
Skalidis et al., 2022

Data-driven artificial intelligence and cognitive
analytics management can influence consumer
patterns in livestreaming e-commerce and
autonomous retail throughout digital shopping

journeys, typifying metaverse consumer engagement.

Beniiche et al., 2022;
Gossling and Schweiggart,
2022; Kraus et al., 2022

Data-driven measurements can engage and retain
consumers, leading to seamless connected shopping
experiences as regards digital ownership in
interconnected virtual worlds and across metaverse
gathering spaces.

Gibbert et al., 2022;
Hwang and Chien, 2022;
Zyda, 2022

Predictive analytics, data visualizations, metaverse
marketing strategies, and text mining techniques can
improve customer satisfaction across 3D immersive
environments.

Guo and Gao, 2022;
Laviola et al., 2022;
Park and Kim, 2022

Artificial intelligence-powered predictive analytics,
natural language processing techniques, and
holographic display devices are pivotal in expanding
customer base and metaverse consumer engagement.

Kozinets, 2022; Lv et al.,
2022; Siyaev and Jo, 2021

Live streaming platforms can determine retail
customer behavior by harnessing user data across
immersive virtual worlds, resulting in personalized
shopping experiences in a decentralized blockchain-
based metaverse.

Gursoy et al., 2022;
Hwang and Chien, 2022;
Lukava et al., 2022

Virtual delivery networks can harness spatial
analytics to determine consumer behaviors and
buying patterns across interoperable decentralized
metaverse platforms.

Linetal., 2022; Park et al.,
2022; Turner, 2022
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Figure 5 PRISMA flow diagram describing the search results and screening.

Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA)
guidelines were used that ensure the literature review is comprehensive, transparent,
and replicable. The flow diagram, produced by employing a Shiny app, presents
the stream of evidence-based collected and processed data through the various steps
of a systematic review, designing the amount of identified, included,
and removed records, and the justifications for exclusions.

To ensure compliance with PRISMA guidelines, a citation software was used,
and at each stage the inclusion or exclusion of articles was tracked by use of custom
spreadsheet. Justification for the removal of ineligible articles was specified during
the full-text screening and final selection.
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To ensure first-rate standard of evidence, a systematic search
of relevant databases including peer-reviewed published
journal articles was conducted using predefined search terms,
covering a range of research methods and data sources.
Reference lists of all relevant sources were manually
reviewed for additional relevant citations.

L 4

Titles of papers and abstracts were screened for suitability
and selected full texts were retrieved to establish whether
they satisfied the inclusion criteria. All records from each
database were evaluated by using data extraction forms.
Data covering research aims, participants, study design,
and method of each paper were extracted.

4

The inclusion criteria were: (i) articles included in the Web of
Science, Scopus, and ProQuest databases, (ii) publication date
(2021-2022), (iii) written in English, (iv) being an original
empirical research or review article, and (v) particular search
terms covered; (i) conference proceedings, (ii) books, and (iii)
editorial materials were eliminated from the analysis.

L 4
SRDR gathered, handled, and analyzed the data for
the systematic review, being configured as an archive and tool
harnessed in data extraction through transparent, efficient, and
reliable quantitative techniques. Elaborate extraction forms
can be set up, meeting the needs of research questions and
study designs.

4

Distiller SR screened and extracted the collected data.

) 4
AMSTAR evaluated the methodological quality
of systematic reviews.

\ 4

Dedoose analyzed qualitative and mixed methods research.

ROBIS assessed the risk of bias in systematic reviews.

AXIS evaluated the quality of cross-sectional studies.

¥

The quality of academic articles was determined and risk of
bias was measured by MMAT, that tested content validity and
usability of selected studies in terms of screening questions,
type of design, corresponding quality criteria, and overall
quality score.

Figure 6 Screening and quality assessment tools
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4. Digital Commerce in the Metaverse

Predictive algorithms can improve operational efficiency by leveraging real-
time purchasing data, leading to customer retention and increased brand
recognition (Elawady et al., 2022; Park et al., 2022; Zyda, 2022), and thus
configuring engaging 3D metaverse experiences. Immersive technologies,
visualization tools, and natural language processing technologies can assist
experiential retail in virtual marketplaces while improving business com-
petitiveness and digitally-enhanced personalized experiences by developing
operational processes. Virtual connectivity optimizes immersive retail
experiences across extended reality environments, leading to frictionless user
experiences while attracting and retaining customers.

Determining retail customer behavior and data across virtual environments
(Beniiche et al., 2022; Kozinets, 2022; Xi et al., 2022) articulates digital
commerce in the metaverse. Computer vision algorithms and retail analytics
can optimize consumer behavior and shopping habits through data-driven
decisions while providing real-time personalized offers. Computer vision
algorithms and sentiment analytics can be decisive in changing customer
habits and purchasing decisions by improving immersive virtual experiences.

By leveraging location technology, spatial data, visual analytics, and con-
versational artificial intelligence, e-commerce platforms and applications,
together with metaverse devices (Hwang and Chien, 2022; Laviola et al.,
2022; Skalidis et al., 2022), can increase customer loyalty and conversions,
and achieve operational performance growth. Computer vision algorithms
and virtual reality display systems can capture consumer data, optimizing en-
gagement and behavior patterns and thus articulating seamless personalized
experiences. (Table 3)

Table 3 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Predictive algorithms can improve operational Elawady et al., 2022; Park
efficiency by leveraging real-time purchasing data, et al., 2022; Zyda, 2022
leading to customer retention and increased brand
recognition, and thus configuring engaging 3D
metaverse experiences.

Determining retail customer behavior and Beniiche et al., 2022;
data across virtual environments articulates Kozinets, 2022; Xi et al.,
digital commerce in the metaverse. 2022

By leveraging location technology, spatial data, Hwang and Chien, 2022;
visual analytics, and conversational artificial Laviola et al., 2022;

intelligence, e-commerce platforms and applications, | Skalidis et al., 2022
together with metaverse devices, can increase
customer loyalty and conversions, and achieve
operational performance growth.
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5. Digital Ownership in Interconnected Virtual Worlds
and across Metaverse Gathering Spaces

Data-driven artificial intelligence and cognitive analytics management can
influence consumer patterns in livestreaming e-commerce and autonomous
retail throughout digital shopping journeys (Beniiche et al., 2022; Géssling
and Schweiggart, 2022; Kraus et al., 2022), typifying metaverse consumer
engagement. Retail analytics is instrumental in attracting and retaining cus-
tomers through personalized content, enhancing shopping experiences. By
integrating augmented and virtual reality technologies, data visualizations
and self-service analytics can shift customer behaviors by providing per-
sonalized product recommendations in digital marketplace.

Data-driven measurements can engage and retain consumers, leading to
seamless connected shopping experiences as regards digital ownership in
interconnected virtual worlds (Gibbert et al., 2022; Hwang and Chien, 2022;
Zyda, 2022) and across metaverse gathering spaces. Sensor data, image-based
classification, and customer purchasing history can improve personalized
shopping experiences and result in long-term engaged customers while
improving service performance. Consumer journey analytics can assist retail
brands as regards changing customer habits across immersive interconnected
virtual worlds during live shopping events.

Predictive analytics, data visualizations, metaverse marketing strategies,
and text mining techniques (Guo and Gao, 2022; Laviola et al., 2022; Park
and Kim, 2022) can improve customer satisfaction across 3D immersive
environments. Artificial intelligence-powered virtual agents, spatial computing
technology, and search engine algorithms can be decisive in engaging inter-
active events on livestreaming shopping platforms by optimizing consumer
digital engagement. (Table 4)

Table 4 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Data-driven artificial intelligence and cognitive Beniiche et al., 2022;
analytics management can influence consumer Gossling and Schweiggart,
patterns in livestreaming e-commerce and 2022; Kraus et al., 2022

autonomous retail throughout digital shopping
journeys, typifying metaverse consumer engagement.

Data-driven measurements can engage and retain Gibbert et al., 2022;
consumers, leading to seamless connected shopping | Hwang and Chien, 2022;
experiences as regards digital ownership in Zyda, 2022

interconnected virtual worlds and across metaverse
gathering spaces.

Predictive analytics, data visualizations, metaverse Guo and Gao, 2022;
marketing strategies, and text mining techniques can | Laviola et al., 2022;
improve customer satisfaction across 3D immersive | Park and Kim, 2022
environments.
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6. Consumer Behaviors and Buying Patterns across
Interoperable Decentralized Metaverse Platforms

Acrtificial intelligence-powered predictive analytics, natural language process-
ing techniques, and holographic display devices (Kozinets, 2022; Lv et al.,
2022; Siyaev and Jo, 2021) are pivotal in expanding customer base and
metaverse consumer engagement. Digital shopping across immersive 3D
worlds can integrate visual capabilities, text analytics, and swarm intel-
ligence algorithms, enhancing consumer journeys and determining purchase
intentions. Predictive customer analytics and data visualization tools can
enhance shopper engagement and digital retail experiences by determining
purchase behavior and preferences across immersive virtual environments.

Live streaming platforms can determine retail customer behavior by har-
nessing user data across immersive virtual worlds (Gursoy et al., 2022; Hwang
and Chien, 2022; Lukava et al., 2022), resulting in personalized shopping
experiences in a decentralized blockchain-based metaverse. Retail brands can
configure convenient shopping experiences across virtual delivery networks
by deploying real-time predictive analytics, visual screening technology, and
artificial intelligence-driven e-commerce search to optimize user journeys.
Data visualization tools can configure customer experience and engagement
in immersive digital environments by furthering data management processes.

Virtual delivery networks can harness spatial analytics to determine
consumer behaviors and buying patterns (Lin et al., 2022; Park et al., 2022;
Turner, 2022) across interoperable decentralized metaverse platforms. Data
visualization tools and retail analytics can build consumer relationships in
online marketplaces and immersive digital environments as regards virtual
stores. Data visualization and sentiment analytics can enhance immersive
virtual shopping in relation to virtual assets while changing customer
behavior. (Table 5)

Table 5 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Acrtificial intelligence-powered predictive analytics, Kozinets, 2022; Lv et al.,

natural language processing techniques, and 2022; Siyaev and Jo, 2021
holographic display devices are pivotal in expanding
customer base and metaverse consumer engagement.

Live streaming platforms can determine retail Gursoy et al., 2022;
customer behavior by harnessing user data across Hwang and Chien, 2022;
immersive virtual worlds, resulting in personalized Lukava et al., 2022
shopping experiences in a decentralized blockchain-
based metaverse.

Virtual delivery networks can harness spatial Linetal., 2022; Park et al.,
analytics to determine consumer behaviors and 2022; Turner, 2022

buying patterns across interoperable decentralized
metaverse platforms.
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7. Discussion

We integrate our systematic review throughout research indicating how
immersive technologies, visualization tools, and natural language processing
technologies can assist experiential retail in virtual marketplaces while
improving business competitiveness and digitally-enhanced personalized
experiences by developing operational processes. Our research complements
recent analyses clarifying how artificial intelligence-powered virtual agents,
spatial computing technology, and search engine algorithms can be decisive
in engaging interactive events on livestreaming shopping platforms by opti-
mizing consumer digital engagement. We elucidate, by cumulative evidence,
previous research demonstrating how computer vision algorithms and sen-
timent analytics can be decisive in changing customer habits and purchasing
decisions by improving immersive virtual experiences.

8. Synopsis of the Main Research Outcomes

By integrating augmented and virtual reality technologies, data visualizations
and self-service analytics can shift customer behaviors by providing per-
sonalized product recommendations in digital marketplace. Data visualization
and sentiment analytics can enhance immersive virtual shopping in relation
to virtual assets while changing customer behavior.

9. Conclusions

Relevant research has investigated whether digital shopping across immersive
3D worlds can integrate visual capabilities, text analytics, and swarm intel-
ligence algorithms, enhancing consumer journeys and determining purchase
intentions. This systematic literature review presents the published peer-
reviewed sources covering how sensor data, image-based classification, and
customer purchasing history can improve personalized shopping experiences
and result in long-term engaged customers while improving service per-
formance. The research outcomes drawn from the above analyses indicate
that computer vision algorithms and retail analytics can optimize consumer
behavior and shopping habits through data-driven decisions while providing
real-time personalized offers.

10. Limitations, Implications, and Further Directions of Research

By analyzing only articles published between 2021 and 2022 in journals

indexed in the Web of Science, Scopus, and ProQuest databases, relevant

sources on digital commerce in the immersive metaverse environment in

terms of cognitive analytics management, real-time purchasing data, and
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seamless connected shopping experiences may have been excluded. Limita-
tions of this research comprise particular kinds of publications (original
empirical research and review articles) discounting others (conference pro-
ceedings articles, books, and editorial materials). The scope of our study also
does not move forward the inspection of metaverse consumer engagement.

Subsequent analyses should develop on interoperable decentralized meta-
verse platforms. Future research should thus investigate retail customer
behavior and data across virtual environments. In the future, attention should
be directed to how livestreaming e-commerce and autonomous retail through-
out digital shopping journeys.
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and algorithms, and immersive digital simulations. In this article, we cumulate pre-
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the metaverse environment by showing that cognitive artificial intelligence techniques
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1. Introduction

Interactive technologies and cognitive computing systems can optimize
changing consumer demands (Andronie et al., 2021a, b, c; Glogovetan et al.,
2022; Nica, 2018) through location analytics in virtual retail stores. The pur-
pose of our systematic review is to examine the recently published literature
on live shopping in the metaverse and integrate the insights it configures on
visual and spatial analytics, cognitive artificial intelligence techniques and
algorithms, and immersive digital simulations. By analyzing the most recent
(2021-2022) and significant (Web of Science, Scopus, and ProQuest) sources,
our paper has attempted to prove that consumer brand companies can deploy
real-time datasets across synthetic environments to enhance personalized
digital shopping experiences. The actuality and novelty of this study are
articulated by addressing real-time offer personalization in the metaverse
environment, that is an emerging topic involving much interest. Our research
problem is whether context-driven analytics and cognitive artificial intelli-
gence techniques can integrate data sharing and fabrics (Bennett, 2021; Kral
et al., 2020; Nica et al., 2022), thus shifting consumer trends and purchasing
behaviors.

In this review, prior findings have been cumulated indicating that retail
analytics can build brand awareness and improve operational performance
(Dusmanescu et al., 2016; Mihaila et al., 2016; Obada and Dabija, 2022)
across shared virtual environments by customizing user experiences. The iden-
tified gaps advance retail business models in the metaverse environment.
Our main objective is to indicate that computer vision algorithms, biometric
payment tools and authentication features, and immersive digital simulations
can assist data management processes (Gasparin and Schinckus, 2022; Nica,
2017; Popescu, 2018; Rowland et al., 2021) in consumer retention across
online and virtual marketplaces. This systematic review contributes to the lit-
erature on digital engagement in the metaverse economy by clarifying that
Cognitive artificial intelligence techniques and algorithms (Popescu et al.,
2018; Stone et al., 2022; Vatamanescu et al., 2020) can be pivotal in virtual
commerce by enhancing digital shopping experience (Friedman et al., 2022;
Mircica, 2022; Popescu, 2017; Rogers and Zvarikova, 2021) through location
data.

2. Theoretical Overview of the Main Concepts

Digital business platforms can harness sentiment analysis data, visual product
images, voice and gesture recognition, geospatial mapping, and location in-
telligence to assess consumer insights and feedback and bring about immer-
sive 3D experiences. Retail livestreaming can build augmented reality experi-
ences by integrating accurate product data to increase customer satisfaction
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while assessing consumer engagement metrics and purchasing habits. Com-
puter vision algorithms can harness contextual consumer data to deepen cus-
tomer engagement and optimize virtual retail experiences. The manuscript is
organized as following: theoretical overview (section 2), methodology (section
3), retail business models in the metaverse environment (section 4), data-
driven decisions articulated by innovative brands in the metaverse (section
5), advanced data analytics and metaverse operations management (section
6), discussion (section 7), synopsis of the main research outcomes (section
8), conclusions (section 9), limitations, implications, and further directions
of research (section 10).

3. Methodology

Throughout March 2022, we performed a quantitative literature review of
the Web of Science, Scopus, and ProQuest databases, with search terms in-
cluding “metaverse” + “live shopping,” “visual analytics,” “spatial analytics,”
“cognitive artificial intelligence techniques and algorithms,” and “immersive
digital simulations.” The search terms were determined as being the most
employed words or phrases across the analyzed literature. As we inspected
research published between 2021 and 2022, only 89 articles satisfied
the eligibility criteria. By eliminating controversial findings, outcomes unsub-
stantiated by replication, too imprecise material, or having similar titles, we
decided upon 20, generally empirical, sources (Tables 1 and 2). Extracting
and inspecting publicly accessible files (scholarly sources) as evidence,
before the research began no institutional ethics approval was required. Data
visualization tools: Dimensions (bibliometric mapping) and VOSviewer (lay-
out algorithms). Reporting quality assessment tool: PRISMA. Methodological
quality assessment tools include: AXIS, Dedoose, MMAT, and SRDR
(Figures 1-6).

Table 1 Topics and types of scientific products identified and selected.

Topic Identified | Selected
metaverse + live shopping 19 4
metaverse + visual analytics 19 4
metaverse + spatial analytics 18 4
metaverse + cognitive artificial intelligence 18 4
techniques and algorithms
metaverse + immersive digital simulations 15 4
Type of paper
Original research 65 20
Review 3 0
Conference proceedings 14 0
Book 3 0
Editorial 4 0

Source: Processed by the authors. Some topics overlap.
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Table 2 General synopsis of evidence as regards focus topics

and descriptive outcomes (research findings).

Text mining and sentiment analysis tools can
evaluate user-generated content (e.g., customer
opinions and attitudes), determining emotional tone
and verbal behavior in the metaverse environment.

Beniiche et al., 2022;
Kozinets, 2022; Lukava
et al., 2022

Deep learning algorithms and data visualizations
can assist connected monitoring devices in
optimizing customer value proposition by
leveraging consumer data across retail business
models in the metaverse environment.

Kshetri, 2022; Lv et al.,
2022; Yeh et al., 2022

Virtual stores can engage consumers and configure
immersive retail experiences by deploying real-time
customer data analytics, voice recognition software,
virtual navigation tools, and simulation modeling,
thus improving digital engagement in the metaverse
economy.

Dozio et al., 2022;
Gills and Hosseini, 2022;
Zhang et al., 2022

Smart immersive technologies can optimize
customer engagement and brand loyalty by
leveraging analytical tools to configure real-time
offer personalization in the metaverse environment.

Almarzouqi et al. 2022;
Han et al., 2022; Jang et
al., 2022

Robust reporting tools can mine customer data to
assess shopping habits, digital customer engagement,
and community reaction and participation across user
journey throughout the 5G-enabled virtual reality in
the metaverse economy.

Dozio et al., 2022;
Lukava et al., 2022;
Yeh et al., 2022

Retail customer data, behaviors, and journeys,
together with shopping habits, can be configured by
data-driven decisions articulated by innovative
brands in the metaverse.

Elawady et al., 2022;
Siyaev and Jo, 2021,
Zyda, 2022

Immersive visualization systems can improve brand
recognition across a decentralized infrastructure by
leveraging customer data in a virtual mall

environment during live shopping in the metaverse.

Gursoy et al., 2022; Reis
and Ashmore, 2022; Zhao
et al., 2022

Advanced data analytics and metaverse operations
management can be pivotal in optimizing
engagement behaviors, personalized product
recommendations, and customization options
during livestream shopping events across extended
reality environments.

Almarzouqi et al. 2022;
Han et al., 2022; Yeh et
al., 2022

Visual and spatial analytics can enhance customer
service and convenience in digital shopping and
across immersive 3D worlds during purchase
journeys in the metaverse environment. Cognitive
artificial intelligence techniques and algorithms can
be pivotal in virtual commerce by enhancing digital
shopping experience through location data.

Hollensen et al., 2022;
Park and Kim, 2022;
Zyda, 2022
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Figure 5 PRISMA flow diagram describing the search results and screening.

Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA)
guidelines were used that ensure the literature review is comprehensive, transparent,
and replicable. The flow diagram, produced by employing a Shiny app, presents
the stream of evidence-based collected and processed data through the various steps
of a systematic review, designing the amount of identified, included,
and removed records, and the justifications for exclusions.

To ensure compliance with PRISMA guidelines, a citation software was used,
and at each stage the inclusion or exclusion of articles was tracked by use of custom
spreadsheet. Justification for the removal of ineligible articles was specified during
the full-text screening and final selection.
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To ensure first-rate standard of evidence, a systematic search
of relevant databases including peer-reviewed published
journal articles was conducted using predefined search terms,
covering a range of research methods and data sources.
Reference lists of all relevant sources were manually
reviewed for additional relevant citations.

L 4
Titles of papers and abstracts were screened for suitability
and selected full texts were retrieved to establish whether
they satisfied the inclusion criteria. All records from each
database were evaluated by using data extraction forms.
Data covering research aims, participants, study design,
and method of each paper were extracted.
) 4
The inclusion criteria were: (i) articles included in the Web of
Science, Scopus, and ProQuest databases, (ii) publication date
(2021-2022), (iii) written in English, (iv) being an original
empirical research or review article, and (v) particular search
terms covered; (i) conference proceedings, (ii) books, and (iii)
editorial materials were eliminated from the analysis.

L 4
SRDR gathered, handled, and analyzed the data for
the systematic review, being configured as an archive and tool
harnessed in data extraction through transparent, efficient, and
reliable quantitative techniques. Elaborate extraction forms
can be set up, meeting the needs of research questions and
study designs.
¥

| Distiller SR screened and extracted the collected data. |
L 4
The quality of academic articles was determined and risk of
bias was measured by MMAT, that tested content validity and
usability of selected studies in terms of screening questions,
type of design, corresponding quality criteria, and overall
quality score.

| ROBIS assessed the risk of bias in systematic reviews. |

| Dedoose analyzed qualitative and mixed methods research. |

\ 4

| AXIS evaluated the quality of cross-sectional studies. |

) 4
AMSTAR evaluated the methodological quality
of systematic reviews.

Figure 6 Screening and quality assessment tools
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4. Retail Business Models in the Metaverse Environment

Text mining and sentiment analysis tools (Beniiche et al., 2022; Kozinets,
2022; Lukava et al., 2022) can evaluate user-generated content (e.g., customer
opinions and attitudes), determining emotional tone and verbal behavior in
the metaverse environment. Deep neural networks and natural language
processing algorithms can increase consumer engagement and build brand
loyalty, resulting in seamless shopping experiences and data-driven personal-
ization in livestreaming e-commerce. Computer vision algorithms can har-
ness contextual consumer data to deepen customer engagement and optimize
virtual retail experiences.

Deep learning algorithms and data visualizations can assist connected
monitoring devices in optimizing customer value proposition (Kshetri, 2022;
Lv et al., 2022; Yeh et al., 2022) by leveraging consumer data across retail
business models in the metaverse environment. Retail media intelligence
platforms can deploy behavioral analytics while managing business capa-
bilities to expand customer base and increase brand recognition in experi-
ential shopping. Livestreaming e-commerce can drive consumer behavior
throughout immersive shopping experiences, thus meeting digital behavior
expectations by leveraging consumption data.

Virtual stores can engage consumers and configure immersive retail ex-
periences by deploying real-time customer data analytics, voice recognition
software, virtual navigation tools, and simulation modeling (Dozio et al.,
2022; Gills and Hosseini, 2022; Zhang et al., 2022), thus improving digital
engagement in the metaverse economy. Predictive analytics and data visual-
izations can lead to long-term value creation in virtual environments through
immersive engagement and personalized customer experiences. (Table 3)

Table 3 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Text mining and sentiment analysis tools can Beniiche et al., 2022;
evaluate user-generated content (e.g., customer Kozinets, 2022; Lukava
opinions and attitudes), determining emotional tone | et al., 2022

and verbal behavior in the metaverse environment.

Deep learning algorithms and data visualizations Kshetri, 2022; Lv et al.,
can assist connected monitoring devices in 2022; Yeh et al., 2022
optimizing customer value proposition by
leveraging consumer data across retail business
models in the metaverse environment.

Virtual stores can engage consumers and configure Dozio et al., 2022;
immersive retail experiences by deploying real-time | Gills and Hosseini, 2022;
customer data analytics, voice recognition software, | Zhang et al., 2022
virtual navigation tools, and simulation modeling,
thus improving digital engagement in the metaverse
economy.
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5. Data-driven Decisions Articulated by
Innovative Brands in the Metaverse

Smart immersive technologies can optimize customer engagement and brand
loyalty by leveraging analytical tools (Almarzougi et al. 2022; Han et al.,
2022; Jang et al., 2022) to configure real-time offer personalization in
the metaverse environment. Data-driven artificial intelligence technologies
can optimize consumer values by use of synthetic data tools as regards con-
sumer browsing shifts, driving business outcomes and articulating seamless
immersive experiences across interconnected digital spaces. Digital business
platforms can harness sentiment analysis data, visual product images, voice
and gesture recognition, geospatial mapping, and location intelligence to assess
consumer insights and feedback and bring about immersive 3D experiences.

Robust reporting tools can mine customer data to assess shopping habits,
digital customer engagement, and community reaction and participation
across user journey (Dozio et al., 2022; Lukava et al., 2022; Yeh et al., 2022)
throughout the 5G-enabled virtual reality in the metaverse economy. Con-
sumer brand companies can deploy real-time datasets across synthetic envi-
ronments to enhance personalized digital shopping experiences. Social com-
merce tools and extended reality technologies can deploy synthetic datasets
to assess consumer behavior in the blockchain-based virtual economy, by
integrating automated data logging, movement and behavior tracking, and
voice biometric verification as regards dynamic personalized offers.

Retail customer data, behaviors, and journeys, together with shopping
habits, can be configured by data-driven decisions (Elawady et al., 2022;
Siyaev and Jo, 2021; Zyda, 2022) articulated by innovative brands in
the metaverse. Interactive technologies and cognitive computing systems can
optimize changing consumer demands through location analytics in virtual
retail stores. (Table 4)

Table 4 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Smart immersive technologies can optimize Almarzouqi et al. 2022;
customer engagement and brand loyalty by Han et al., 2022; Jang et
leveraging analytical tools to configure real-time al., 2022

offer personalization in the metaverse environment.

Robust reporting tools can mine customer data to Dozio et al., 2022;

assess shopping habits, digital customer engagement, | Lukava et al., 2022;
and community reaction and participation across user | Yeh et al., 2022
journey throughout the 5G-enabled virtual reality in
the metaverse economy.

Retail customer data, behaviors, and journeys, Elawady et al., 2022;
together with shopping habits, can be configured by | Siyaev and Jo, 2021;
data-driven decisions articulated by innovative Zyda, 2022

brands in the metaverse.
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6. Advanced Data Analytics and Metaverse Operations Management

Immersive visualization systems can improve brand recognition across a
decentralized infrastructure (Gursoy et al., 2022; Reis and Ashmore, 2022;
Zhao et al., 2022) by leveraging customer data in a virtual mall environment
during live shopping in the metaverse. Immersive virtual environments can
enhance customer experiences during digital shopping sessions. Context-driven
analytics and cognitive artificial intelligence techniques can integrate data
sharing and fabrics, thus shifting consumer trends and purchasing behaviors.

Advanced data analytics and metaverse operations management can be
pivotal in optimizing engagement behaviors, personalized product recom-
mendations, and customization options (Almarzougi et al. 2022; Han et al.,
2022; Yeh et al., 2022) during livestream shopping events across extended
reality environments. Computer vision algorithms, biometric payment tools
and authentication features, and immersive digital simulations can assist data
management processes in consumer retention across online and virtual
marketplaces. Retail analytics can build brand awareness and improve
operational performance across shared virtual environments by customizing
user experiences.

Visual and spatial analytics can enhance customer service and con-
venience in digital shopping and across immersive 3D worlds (Hollensen et
al., 2022; Park and Kim, 2022; Zyda, 2022) during purchase journeys in
the metaverse environment. Retail livestreaming can build augmented reality
experiences by integrating accurate product data to increase customer satis-
faction while assessing consumer engagement metrics and purchasing habits.
Cognitive artificial intelligence techniques and algorithms can be pivotal in
virtual commerce by enhancing digital shopping experience through location
data. (Table 5)

Table 5 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Immersive visualization systems can improve brand | Gursoy et al., 2022; Reis
recognition across a decentralized infrastructure by and Ashmore, 2022; Zhao
leveraging customer data in a virtual mall et al., 2022

environment during live shopping in the metaverse.

Advanced data analytics and metaverse operations Almarzouqi et al. 2022;
management can be pivotal in optimizing Han et al., 2022; Yeh et
engagement behaviors, personalized product al., 2022
recommendations, and customization options
during livestream shopping events across extended
reality environments.

Visual and spatial analytics can enhance customer Hollensen et al., 2022;
service and convenience in digital shopping and Park and Kim, 2022;
across immersive 3D worlds during purchase Zyda, 2022

journeys in the metaverse environment.

197



7. Discussion

We integrate our systematic review throughout research indicating how retail
media intelligence platforms can deploy behavioral analytics while managing
business capabilities to expand customer base and increase brand recognition
in experiential shopping. Our research complements recent analyses clarifying
how deep neural networks and natural language processing algorithms can
increase consumer engagement and build brand loyalty, resulting in seamless
shopping experiences and data-driven personalization in livestreaming e-
commerce. We elucidate, by cumulative evidence, previous research demon-
strating how social commerce tools and extended reality technologies can
deploy synthetic datasets to assess consumer behavior in the blockchain-
based virtual economy, by integrating automated data logging, movement
and behavior tracking, and voice biometric verification as regards dynamic
personalized offers.

8. Synopsis of the Main Research Outcomes

Predictive analytics and data visualizations can lead to long-term value cre-
ation in virtual environments through immersive engagement and personalized
customer experiences. Consumer brand companies can deploy real-time data-
sets across synthetic environments to enhance personalized digital shopping
experiences.

9. Conclusions

Relevant research has investigated whether data-driven artificial intelligence
technologies can optimize consumer values by use of synthetic data tools as
regards consumer browsing shifts, driving business outcomes and articulating
seamless immersive experiences across interconnected digital spaces. This
systematic literature review presents the published peer-reviewed sources
covering Immersive virtual environments can enhance customer experiences
during digital shopping sessions. The research outcomes drawn from the above
analyses indicate that livestreaming e-commerce can drive consumer behavior
throughout immersive shopping experiences, thus meeting digital behavior
expectations by leveraging consumption data.

10. Limitations, Implications, and Further Directions of Research

By analyzing only articles published between 2021 and 2022 in journals

indexed in the Web of Science, Scopus, and ProQuest databases, relevant

sources on live shopping in the metaverse may have been excluded. Limi-

tations of this research comprise particular kinds of publications (original
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empirical research and review articles) discounting others (conference pro-
ceedings articles, books, and editorial materials). The scope of our study also
does not move forward the inspection of the 5G-enabled virtual reality in
the metaverse economy.

Subsequent analyses should develop on innovative brands in the meta-
verse. Future research should thus investigate livestream shopping events
across extended reality environments. In the future, attention should be
directed to customer service and convenience in digital shopping and across
immersive 3D worlds.
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1. Introduction

Computer vision algorithms, customer engagement tools, and data mining
techniques (Barbu et al., 2021; Lazaroiu et al., 2020a, b; Popescu et al.,
20173, b) can attract and retain customers during digital shopper journeys in
the virtual retail market. The purpose of my systematic review is to examine
the recently published literature on virtual commerce in a decentralized
blockchain-based metaverse and integrate the insights it configures on im-
mersive technologies, computer vision algorithms, and retail business ana-
Iytics. By analyzing the most recent (2022) and significant (Web of Science,
Scopus, and ProQuest) sources, my paper has attempted to prove that auto-
mated speech recognition, real-time sensor data, and computer vision algo-
rithms (Crisan-Mitra et al., 2020; Lazaroiu et al., 2022; Popescu, 2017) can
optimize connected shopping experiences in virtual economy. The actuality
and novelty of this study are articulated by addressing interoperable decen-
tralized metaverse platforms, that is an emerging topic involving much
interest. My research problem is whether voice biometrics technology, search
engine algorithms, sensor data, and decision support tools can shape customer
behavior and deliver business value (Hudson, 2022; Nica, 2015; Popescu,
2018) across immersive 3D worlds.

In this review, prior findings have been cumulated indicating that con-
sumer intelligence, data-driven decisions, and computer vision algorithms can
drive customer engagement (Konecny et al., 2021; Nica et al., 2021; Popescu
et al., 2021) as regards digital brand assets in experiential shopping. The iden-
tified gaps advance artificial neural networks and metaverse-related tech-
nologies. My main objective is to indicate that data visualization tools can
articulate customer interaction experiences by data storage and processing
(Kovacova et al., 2022; Peters, 2022a, b; Popescu et al., 2020), predicting
user behaviors across immersive digital environments. This systematic review
contributes to the literature on behavioral patterns across blockchain-based
virtual worlds by clarifying that immersive technologies can enhance oper-
ational performance across virtual stores (Lazaroiu et al., 2017; Poliak et al.,
2021; Popescu et al., 2022) by assessing purchasing decisions, customer
confidence, engagement, and habits (Lazaroiu, 2018; Pop et al., 2022; Valle,
2021) through data visualization in retail business and operations.

2. Theoretical Overview of the Main Concepts

Conversational artificial intelligence can assess immersive virtual experi-

ences during retail livestreaming by leveraging augmented reality shopping

tools. Machine vision algorithms, natural language processing tools, and

speech analytics can determine purchase intent and behavior by integrating

rich customer data during retail transactions. Retail brands can leverage

sentiment analytics, location-based decisions, and 3D environment immer-
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sions to determine consumer behavior and engagement as regards virtual
assets. Artificial intelligence customer service chatbots can harness advanced
analytics and decision-making tools to enhance customer satisfaction in vir-
tual commerce. The manuscript is organized as following: theoretical over-
view (section 2), methodology (section 3), enhancing shopping experiences
across virtual marketplaces and interoperable decentralized metaverse plat-
forms (section 4), shaping consumption behavior across interoperable decen-
tralized metaverse platforms (section 5), deploying data-driven decisions
throughout customer journeys in a decentralized blockchain-based metaverse
(section 6), discussion (section 7), synopsis of the main research outcomes
(section 8), conclusions (section 9), limitations, implications, and further
directions of research (section 10).

3. Methodology

| carried out a quantitative literature review of ProQuest, Scopus, and the Web
of Science throughout February 2022, with search terms including “meta-
verse” + “virtual commerce,” “immersive technologies,” “computer vision
algorithms,” and “retail business analytics.” As I analyzed research published
in 2022, only 81 papers met the eligibility criteria. The search terms were
determined as being the most employed words or phrases across the analyzed
literature. By removing controversial or unclear findings (scanty/unimportant
data), results unsupported by replication, undetailed content, or papers having
quite similar titles, | decided on 16, chiefly empirical, sources (Tables 1 and
2). Extracting and inspecting publicly accessible files (scholarly sources) as
evidence, before the research began no institutional ethics approval was re-
quired. Data visualization tools: Dimensions (bibliometric mapping) and
VOSviewer (layout algorithms). Reporting quality assessment tool: PRISMA.
Methodological quality assessment tools include: AMSTAR, Distiller SR,
ROBIS, and SRDR (Figures 1-6).

Table 1 Topics and types of scientific products identified and selected.

Topic Identified | Selected
metaverse + virtual commerce 22 4
metaverse + immersive technologies 21 4
metaverse + computer vision algorithms 19 4
metaverse + retail business analytics 19 4
Type of paper

Original research 60 15
Review 3 1
Conference proceedings 12 0
Book 3 0
Editorial 3 0

Source: Processed by the author. Some topics overlap.
205




kim, yaiing-gab

clarke, roger

brouard, myriam

university of maribor, faculty

cheung, ray c.c.

S

arslanian, henri umea univa®

al media

g

appelt, ita dennis

institute for it management an
buchkremer, radiger

xu, jun

aksentijevi¢ farensics and con

miethafdghnnis
raobra- Dlsswwsanne

technlsche\ﬁrwmtat braunsc
\ g
ge\w@anual ravdbd 98|
'Wmﬁc

amsterdam uwty of applie

moro-visconti, roberta

aalto university school of bus. bernadic, ursa

achaqra.. mohak
e, p

schipper, mariecke

gooszan, h ‘f\éfﬁ

know-center gmbh, graz

. asemi, asefeh
iversity and

louisiana state

grencble ecole de management,

brasig, christoph

bensoussan, albert

han, SWHEH
q ﬁw =@

b s
riRggeedeift unﬁe fted"""“ copenhagen chhnn\ de
abbas, an @RS eWiBinure for o @l mansgais
agahariigawan

&g
actuald oo, zminj

bentley university, waltham ma

Jjanoschkaganja
georgi, dominik

krebber, simone
hiillmann, joschka a

paﬂ@léauk\

waldeﬁ:lrkkn
kari, tuomas

frah@ﬂn‘

ﬂnwers.q of J)ggaskyla schoo

alt, rainer

national institure of public h

fiyici, mibin

roeder, jan

glas, tobias

armann-joigen, niels frederi
acilar, ali

jelassi, tafik

delft university of technelogy
s I

Figure 1 Co-authorship

pieesid202 ] lanonymous (2021 g)
anonymous (2022e) brosig{2021)
anonymous (2020b} ‘anonymous (2020}
ki (2021)
anonymaous (2019¢)  merevscensi2022) hrberiek 2021} ananymous {2021}
exaltosjbrands (2021} anonymaous (2019a)
anonymous (20176} ananymous (2022h) zeiringer (2021)
202 "
et wazniak (2021} anonymous (20221} randenesei G

jelassi (2020) 200 smakman (2021} nikeu{2021)

anonymous (20217

anonymous (2018bysrce

ek (2020

sanka (2021)

arsianian (2022)
ak (2022 van de ven (2021)
anonymaous (2018a}en~ makkenen (2021b)
202 back {2021}
gasperiin (2021} anonymeus{2022i)
tirosh{2021)razmerita {2021} -anonymeus (2022f) Bas(2022) kemppainen cZOZ\‘)’_:
carisson (2021) peters(2021) i (02T

ananymous (20228},

olveir@i202gnonymous (2019e)

meitoft{2021a) smons(2021) anonymous (2020e) schterman (2021) dince®{2022) darked2021)
thiel (2021} pa I 22) bemadic(20z1)  2"OTmous(2022m) jowit 2021}
‘briggen 2021y ranti2o2n aciar{2021) anonymous (2017a)
weben(2021) oy (@012
hillmann (2021) anonymous (2021a)
anonymous {2021e) abeli2021} anonymous (2020f)
wrban{2021}
dana{2022) abbas (2021a)
danani {2021} geger(2021) meftoftd2021b}  anonymaus (2019h)

hadZiarapovid (2021)

ferenzek 202} *Y T

Ksinat(2021) “e=uiis - gnonymous (2020a)
nentwich (2021) a0z g ‘vana{2021)
ot brenner (2021) makkenan (20213) han (2021
smit{2021) Zolbin{2021)
anonymous {2022¢) wanyperen hagedoorn (2021) k 0216}

asemi (2021)

anenymous {2021h)

anonymous (2020g)

Figure 2 Citation

206

anonymaus (2019d)

holbrook (2020)



anonymous (2021e)-,

tiroshd 2021}
hilllmag (202 jela 20)
anonymous (2020c) srbanizozyy KERALZOZN
anonymous (2000n)  ananymeus [20220) nemado21)
thiel (2021)
anonymous(Zozzd)  M(20Z2) damaozn asemi(2021)
mejtoft(2021a)
anonymous (20226) segeriz02t) anonymaous (2020g)
meyeniaiil} anonymaus {2022) anonymous (2022¢)
“wan ypersn hagedosrn (2021) holbrook (2020)
anonymous (2018b) abbas(2021b) e S
512021)  hagtsrapou (2021) B
anonymous (2019c) amenymma (A1) G 5
emppainen
i smit (2021)
peters abbas (2021a)
weberd2021) y a) . i
gy anonymaous (2019b)
anonymaus (2020b) vensiz
. misser{2021) anonymous (2021a) o -
hamacher (2021} IeSZ0ZN)  ferendok 2021} Lo 0oz .
s kel (2021)
vanranime 2 Zaiperin (2021) Sa 21 )
anonymous {2022h) anonymous (2018a)
- kelhake (2022)
a5k (2020) o win.
exaito-sibrands (2021} ges anonymous (2020f)
makkonen (2021b) nenymeus (2021ch
anonymags (2022¢) anonymous (2020ay

smakman (2021}

«ccosi2021

claskact nonymous (2019d)
annnyrmv {201 Qa} sichterman (2021) )
back{2021)
. han{2021)
iz {205 onymous (2020d) sreman Y e S
S roeder (2021}
anonymous (02280 0y
van de ven (2021) anonymous (2019e)
anonymaous (2020e) zsinnger (2021}
kai (2021)
ananymous (20214} _ﬂ_Fu;:“’)""“‘z‘mm

anonymaous (2017a)"

Figure 3 Bibliographic coupling

dimdf§, et al.ﬁ::‘wa choi s, et gf2017).nter kit(henham,'tal. (2009).

Figure 4 Co-citation

207



Table 2 General synopsis of evidence as regards focus topics

and descriptive outcomes (research findings).

Artificial neural networks and metaverse-related
technologies can optimize customer engagement
and retention by use of e-commerce tools,
streamlining retail operations and optimizing
product customization services.

Laviola et al., 2022;
Skalidis et al., 2022;
Xi etal., 2022

Digital marketing tools can leverage consumer retail
data during purchase journeys, enhancing shopping
experiences across virtual marketplaces and
interoperable decentralized metaverse platforms.

Gibbert et al., 2022; Kraus
et al., 2022; Zyda, 2022

Technology-powered live shopping and
metaverse marketing strategies can optimize
immersive retail experiences through customer
monitoring systems across virtual worlds and
extended reality environments.

Akyildiz et al., 2022;

Gills and Hosseini, 2022;
Gossling and Schweiggart,
2022

Customer personalization tools and metaverse
marketing strategies can drive brand awareness
during immersive virtual reality experiences by
deploying synthetic data to determine historical
purchasing trends.

Lukava et al., 2022;
Turner, 2022; Xi et al.,
2022

Smart retailing can harness data visualizations,
consumer analytics, and spatial computing
technology across interconnected virtual experiences
to shape consumption behavior across interoperable
decentralized metaverse platforms.

Guo and Gao, 2022;
Liu et al., 2022; Solakis
et al., 2022

Real-time predictive analytics and logistics
intelligence can determine behavioral patterns across
blockchain-based virtual worlds by integrating
dynamic routing technology across interoperable
decentralized metaverse platforms.

Gibbert et al., 2022;
Kraus et al., 2022;
Zhang et al., 2022

Real-time data analytics and metaverse-related
technologies can leverage e-commerce capabilities
to increase customer data and enhance business
performance. Computer vision algorithms, customer
engagement tools, and data mining techniques can
attract and retain customers during digital shopper
journeys in the virtual retail market.

Akyildiz et al., 2022;
Turner, 2022; Xi et al.,
2022

Analytical techniques can affect consumption
patterns and shopping patterns by deploying data-
driven decisions throughout customer journeys

in a decentralized blockchain-based metaverse.

Chandra, 2022; Gibbert
et al., 2022; Kraus et al.,
2022

Interactive showrooms throughout immersive
virtual shopping drive brand engagement and
optimize consumer purchasing habits and value
creation across interoperable decentralized
metaverse platforms.

Gossling and Schweiggart,
2022; Liu et al., 2022;
Zhang et al., 2022
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Figure 5 PRISMA flow diagram describing the search results and screening.

Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA)
guidelines were used that ensure the literature review is comprehensive, transparent,
and replicable. The flow diagram, produced by employing a Shiny app, presents
the stream of evidence-based collected and processed data through the various steps
of a systematic review, designing the amount of identified, included,
and removed records, and the justifications for exclusions.

To ensure compliance with PRISMA guidelines, a citation software was used,
and at each stage the inclusion or exclusion of articles was tracked by use of custom
spreadsheet. Justification for the removal of ineligible articles was specified during
the full-text screening and final selection.

209




To ensure first-rate standard of evidence, a systematic search
of relevant databases including peer-reviewed published
journal articles was conducted using predefined search terms,
covering a range of research methods and data sources.
Reference lists of all relevant sources were manually
reviewed for additional relevant citations.

L 4
Titles of papers and abstracts were screened for suitability
and selected full texts were retrieved to establish whether
they satisfied the inclusion criteria. All records from each
database were evaluated by using data extraction forms.
Data covering research aims, participants, study design,
and method of each paper were extracted.
) 4
The inclusion criteria were: (i) articles included in the Web of
Science, Scopus, and ProQuest databases, (ii) publication date
(2022), (iii) written in English, (iv) being an original
empirical research or review article, and (v) particular search
terms covered; (i) conference proceedings, (ii) books, and (iii)
editorial materials were eliminated from the analysis.

4

| Distiller SR screened and extracted the collected data. |
L 4
SRDR gathered, handled, and analyzed the data for
the systematic review, being configured as an archive and tool
harnessed in data extraction through transparent, efficient, and
reliable quantitative techniques. Elaborate extraction forms
can be set up, meeting the needs of research questions and
study designs.

2
AMSTAR evaluated the methodological quality
of systematic reviews.

| ROBIS assessed the risk of bias in systematic reviews. |
) 4
The quality of academic articles was determined and risk of
bias was measured by MMAT, that tested content validity and
usability of selected studies in terms of screening questions,
type of design, corresponding quality criteria, and overall
quality score.

\ 4

| AXIS evaluated the quality of cross-sectional studies. |

| Dedoose analyzed qualitative and mixed methods research. |

Figure 6 Screening and quality assessment tools
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4. Enhancing Shopping Experiences across Virtual Marketplaces
and Interoperable Decentralized Metaverse Platforms

Acrtificial neural networks and metaverse-related technologies can optimize
customer engagement and retention by use of e-commerce tools (Laviola et
al., 2022; Skalidis et al., 2022; Xi et al., 2022), streamlining retail operations
and optimizing product customization services. Augmented reality tools,
data sharing interfaces, visual analytics, and artificial neural networks can
influence consumer choices and purchasing decisions in experiential retail.

Digital marketing tools can leverage consumer retail data during purchase
journeys (Gibbert et al., 2022; Kraus et al., 2022; Zyda, 2022), enhancing
shopping experiences across virtual marketplaces and interoperable decen-
tralized metaverse platforms. Machine vision algorithms, natural language
processing tools, and speech analytics can determine purchase intent and
behavior by integrating rich customer data during retail transactions.
Immersive technologies can enhance operational performance across virtual
stores by assessing purchasing decisions, customer confidence, engagement,
and habits through data visualization in retail business and operations.

Technology-powered live shopping and metaverse marketing strategies can
optimize immersive retail experiences through customer monitoring systems
(Akyildiz et al., 2022; Gills and Hosseini, 2022; Gdssling and Schweiggart,
2022) across virtual worlds and extended reality environments. Consumer
intelligence, data-driven decisions, and computer vision algorithms can drive
customer engagement as regards digital brand assets in experiential shopping.
Robust predictive analytics can be pivotal in experiential retail and digital
shopping as regards purchasing recommended items, consumer behaviors
and expectations, and customer loyalty and trust across persistent virtual
realms. (Table 3)

Table 3 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Acrtificial neural networks and metaverse-related Laviola et al., 2022;
technologies can optimize customer engagement Skalidis et al., 2022;
and retention by use of e-commerce tools, Xi etal., 2022

streamlining retail operations and optimizing
product customization services.

Digital marketing tools can leverage consumer retail | Gibbert et al., 2022; Kraus
data during purchase journeys, enhancing shopping et al., 2022; Zyda, 2022
experiences across virtual marketplaces and
interoperable decentralized metaverse platforms.

Technology-powered live shopping and Akyildiz et al., 2022;
metaverse marketing strategies can optimize Gills and Hosseini, 2022;
immersive retail experiences through customer Gossling and Schweiggart,
monitoring systems across virtual worlds and 2022

extended reality environments.
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5. Shaping Consumption Behavior across
Interoperable Decentralized Metaverse Platforms

Customer personalization tools and metaverse marketing strategies can drive
brand awareness during immersive virtual reality experiences (Lukava et al.,
2022; Turner, 2022; Xi et al., 2022) by deploying synthetic data to determine
historical purchasing trends. Voice biometrics technology, search engine
algorithms, sensor data, and decision support tools can shape customer
behavior and deliver business value across immersive 3D worlds. Computer
vision algorithms, digital machines, voice biometrics, and customer behavior
analytics can determine customer engagement behaviors and provide per-
sonalized customer service support throughout immersive 3D worlds.

Smart retailing can harness data visualizations, consumer analytics, and
spatial computing technology across interconnected virtual experiences to
shape consumption behavior (Guo and Gao, 2022; Liu et al., 2022; Solakis et
al., 2022) across interoperable decentralized metaverse platforms. Immersive
3D technologies can integrate virtual connectivity throughout consumer
journeys as regards digital assets, leading to customized digital experiences
by interaction and movement tracking.

Real-time predictive analytics and logistics intelligence can determine
behavioral patterns across blockchain-based virtual worlds (Gibbert et al.,
2022; Kraus et al., 2022; Zhang et al., 2022) by integrating dynamic routing
technology across interoperable decentralized metaverse platforms. Data
sharing technologies, retail analytics, and natural language processing models
can optimize purchase decisions and data infrastructure with regard to
customer engagement, brand loyalty, and preferences throughout persistent
virtual worlds. (Table 4)

Table 4 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Customer personalization tools and metaverse Lukava et al., 2022;
marketing strategies can drive brand awareness Turner, 2022; Xi et al.,
during immersive virtual reality experiences by 2022

deploying synthetic data to determine historical
purchasing trends.

Smart retailing can harness data visualizations, Guo and Gao, 2022;
consumer analytics, and spatial computing Liu et al., 2022; Solakis
technology across interconnected virtual experiences | et al., 2022

to shape consumption behavior across interoperable
decentralized metaverse platforms.

Real-time predictive analytics and logistics Gibbert et al., 2022;
intelligence can determine behavioral patterns across | Kraus et al., 2022;
blockchain-based virtual worlds by integrating Zhang et al., 2022

dynamic routing technology across interoperable
decentralized metaverse platforms.
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6. Deploying Data-driven Decisions throughout Customer Journeys
in a Decentralized Blockchain-based Metaverse

Real-time data analytics and metaverse-related technologies can leverage e-
commerce capabilities (Akyildiz et al., 2022; Turner, 2022; Xi et al., 2022)
to increase customer data and enhance business performance. Conversational
artificial intelligence can assess immersive virtual experiences during retail
livestreaming by leveraging augmented reality shopping tools. Retail busi-
ness analytics can increase digital engagement across virtual spaces while
raising brand awareness. Computer vision algorithms, customer engagement
tools, and data mining techniques can attract and retain customers during
digital shopper journeys in the virtual retail market.

Analytical techniques can affect consumption patterns and shopping
patterns by deploying data-driven decisions throughout customer journeys
(Chandra, 2022; Gibbert et al., 2022; Kraus et al., 2022) in a decentralized
blockchain-based metaverse. Artificial intelligence customer service chatbots
can harness advanced analytics and decision-making tools to enhance cus-
tomer satisfaction in virtual commerce. Automated speech recognition, real-
time sensor data, and computer vision algorithms can optimize connected
shopping experiences in virtual economy.

Interactive showrooms throughout immersive virtual shopping drive brand
engagement and optimize consumer purchasing habits and value creation
(Gossling and Schweiggart, 2022; Liu et al., 2022; Zhang et al., 2022) across
interoperable decentralized metaverse platforms. Retail brands can leverage
sentiment analytics, location-based decisions, and 3D environment immer-
sions to determine consumer behavior and engagement as regards virtual
assets. Data visualization tools can articulate customer interaction experiences
by data storage and processing, predicting user behaviors across immersive
digital environments. (Table 5)

Table 5 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Real-time data analytics and metaverse-related Akyildiz et al., 2022;
technologies can leverage e-commerce capabilities Turner, 2022; Xi et al.,
to increase customer data and enhance business 2022

performance.

Analytical techniques can affect consumption Chandra, 2022; Gibbert
patterns and shopping patterns by deploying data- et al., 2022; Kraus et al.,
driven decisions throughout customer journeys 2022

in a decentralized blockchain-based metaverse.

Interactive showrooms throughout immersive Gossling and Schweiggart,
virtual shopping drive brand engagement and 2022; Liu et al., 2022;
optimize consumer purchasing habits and value Zhang et al., 2022
creation across interoperable decentralized

metaverse platforms.
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7. Discussion

| integrate my systematic review throughout research indicating how aug-
mented reality tools, data sharing interfaces, visual analytics, and artificial
neural networks can influence consumer choices and purchasing decisions in
experiential retail. My research complements recent analyses clarifying how
data sharing technologies, retail analytics, and natural language processing
models can optimize purchase decisions and data infrastructure with regard
to customer engagement, brand loyalty, and preferences throughout persistent
virtual worlds. | elucidate, by cumulative evidence, previous research demon-
strating how robust predictive analytics can be pivotal in experiential retail
and digital shopping as regards purchasing recommended items, consumer
behaviors and expectations, and customer loyalty and trust across persistent
virtual realms.

8. Synopsis of the Main Research Outcomes

Immersive 3D technologies can integrate virtual connectivity throughout
consumer journeys as regards digital assets, leading to customized digital
experiences by interaction and movement tracking. Conversational artificial
intelligence can assess immersive virtual experiences during retail live-
streaming by leveraging augmented reality shopping tools. Consumer
intelligence, data-driven decisions, and computer vision algorithms can drive
customer engagement as regards digital brand assets in experiential shopping.

9. Conclusions

Relevant research has investigated whether automated speech recognition,
real-time sensor data, and computer vision algorithms can optimize con-
nected shopping experiences in virtual economy. This systematic literature
review presents the published peer-reviewed sources covering how computer
vision algorithms, digital machines, voice biometrics, and customer behavior
analytics can determine customer engagement behaviors and provide per-
sonalized customer service support throughout immersive 3D worlds. The re-
search outcomes drawn from the above analyses indicate that retail business
analytics can increase digital engagement across virtual spaces while raising
brand awareness.

10. Limitations, Implications, and Further Directions of Research

By analyzing only articles published in 2022 in journals indexed in the Web

of Science, Scopus, and ProQuest databases, relevant sources on virtual com-

merce in a decentralized blockchain-based metaverse may have been ex-
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cluded. Limitations of this research comprise particular kinds of publications
(original empirical research and review articles) discounting others (con-
ference proceedings articles, books, and editorial materials). The scope of
my study also does not move forward the inspection of technology-powered
live shopping and metaverse marketing strategies.

Subsequent analyses should develop on customer personalization tools
and metaverse marketing strategies. Future research should thus investigate
real-time data analytics and metaverse-related technologies. In the future,
attention should be directed to interactive showrooms throughout immersive
virtual shopping.
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1. Introduction

Retail analytics can shape consumer habits and behavior (Andrei et al.,
201643, b; Kral et al., 2022; Nica et al., 2022) as regards virtual items during
immersive virtual shopping and experiences. The purpose of our systematic
review is to examine the recently published literature on metaverse appli-
cations, technologies, and infrastructure and integrate the insights it con-
figures on predictive algorithms, real-time customer data analytics, and
virtual navigation tools. By analyzing the most recent (2021-2022) and
significant (Web of Science, Scopus, and ProQuest) sources, our paper has
attempted to prove that customer identification technology, transaction ana-
Iytics, and data-driven measurements (Andronie et al., 2021a, b; Lazaroiu et
al., 2017; Obada and Dabija, 2022) can increase customer satisfaction as
regards virtual assets. The actuality and novelty of this study are articulated
by addressing self-service technology deployment in a decentralized block-
chain-based metaverse, that is an emerging topic involving much interest.
Our research problem is whether consumer digital engagement as regards
virtual assets (Bacalu, 2021; Lazaroiu et al., 2020; Olssen, 2021) improves
immersive shopping journeys and experiences.

In this review, prior findings have been cumulated indicating that con-
sumer journey analytics and data-driven decision making can determine pur-
chase intentions (Blazek et al., 2022; Nemteanu et al., 2022; Popescu, 2014)
across immersive 3D worlds and in virtual stores. The identified gaps
advance data visualization capabilities, real-time performance monitoring,
metaverse-related technologies, and analytic decision models. Our main
objective is to indicate that biometric analytics and computer vision algo-
rithms (Kral et al., 2020; Nica, 2018; Vinerean et al., 2022) can shape
consumer behavior and habits (Gordon, 2021; Nica, 2017; Popescu, 2017) in
virtual spaces, configuring immersive retail experiences as regards digitized
retail products. This systematic review contributes to the literature on meta-
verse live-video shopping events by clarifying that retail analytics can be
pivotal in building brand awareness across shared virtual environments and
immersive digital worlds (Hackman and Reindl, 2022; Nica et al., 2018;
Popescu, 2018) by use of mobility data, customizing user experience.

2. Theoretical Overview of the Main Concepts

Assessing digital shopping journeys and consumption habits across immer-
sive virtual worlds and extended reality environments requires smart con-
nected devices. Leveraging text analytics, digital shelf data, location-based
decision-making, and machine vision can result in heightened consumer
expectations and optimized immersive virtual experiences during customer
journey by articulating dynamic personalized offers. Smart technologies
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integrating artificial intelligence-enabled digital products across virtual retail
stores require data visualizations, behavioral analytics, and sentiment analysis
algorithms to configure customer profiles and determine customer engage-
ment, sentiment, and behavior. Consumer analytics can be pivotal in person-
alized services as regards digital shopping in virtual economy. The manuscript
is organized as following: theoretical overview (section 2), methodology
(section 3), leveraging location data in relation to metaverse assets and
services (section 4), retail business analytics and metaverse capabilities
(section 5), building brand image and customer relationships with reference
to metaverse assets and services (section 6), discussion (section 7), synopsis
of the main research outcomes (section 8), conclusions (section 9), limi-
tations, implications, and further directions of research (section 10).

3. Methodology

We carried out a quantitative literature review of ProQuest, Scopus, and
the Web of Science throughout March 2022, with search terms including
“metaverse” + “predictive algorithms,” “real-time customer data analytics,”
and “virtual navigation tools.” The search terms were determined as being
the most employed words or phrases across the analyzed literature. As we
analyzed research published between 2021 and 2022, only 86 papers met
the eligibility criteria. By removing controversial or unclear findings (scanty/
unimportant data), results unsupported by replication, undetailed content, or
papers having quite similar titles, we decided on 20, chiefly empirical,
sources (Tables 1 and 2). Extracting and inspecting publicly accessible files
(scholarly sources) as evidence, before the research began no institutional
ethics approval was required. Data visualization tools: Dimensions (biblio-
metric mapping) and VOSviewer (layout algorithms). Reporting quality
assessment tool: PRISMA. Methodological quality assessment tools include:
AXIS, Distiller SR, ROBIS, and SRDR (Figures 1-6).

Table 1 Topics and types of scientific products identified and selected.

Topic Identified | Selected
metaverse + predictive algorithms 27 6
metaverse + real-time customer data analytics 29 7
metaverse + virtual navigation tools 30 7

Type of paper

Original research 65 19
Review 3 1
Conference proceedings 11 0

Book 3 0
Editorial 4 0

Source: Processed by the authors. Some topics overlap.
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Table 2 General synopsis of evidence as regards focus topics

and descriptive outcomes (research findings).

Customer behavior analytics and metaverse
capabilities can optimize purchase journeys by
leveraging location data, driving customer
engagement across online and virtual marketplaces
and configuring interactive brand experiences.

Almarzouqi et al. 2022;
Laviola et al., 2022;
Zhang et al., 2022a

Deploying predictive analytics and metaverse
capabilities can be instrumental in attracting and
retaining customers by integrating biometric data to
articulate seamless purchasing experiences.
Biometric analytics and computer vision algorithms
can shape consumer behavior and habits in virtual
spaces, configuring immersive retail experiences as
regards digitized retail products.

Dozio et al., 2022; Lv et
al., 2022; Yeh et al., 2022

Real-time customer data analytics and vision
technology can attract and retain customers while
optimizing brand loyalty by leveraging location data
in relation to metaverse assets and services.

Gills and Hosseini, 2022;
Han et al., 2022; Siyaev
and Jo, 2021

Data visualization capabilities, real-time
performance monitoring, metaverse-related
technologies, and analytic decision models can
shape purchase paths and consumption habits,
driving shopper engagement in virtual stores.

Lin etal., 2022; Reis
and Ashmore, 2022;
Zyda, 2022

Retail business analytics and metaverse capabilities
can assess consumer purchasing habits and digital
retail experiences in shared virtual spaces by use of
immersive technologies.

Kozinets, 2022; Laviola
et al., 2022; Turner, 2022

Retail and consumer brands can configure immersive
experiences across interconnected digital worlds
during customer journey through self-service
technology deployment in a decentralized
blockchain-based metaverse.

Almarzouqi et al., 2022;
Skalidis et al., 2022;
Solakis et al., 2022

Business intelligence tools, text analytics, and
immersive 3D technologies can configure
personalized offers and customized user experiences
through data-driven decisions, articulating metaverse
live-video shopping events.

Akyildiz et al., 2022;
Dozio et al., 2022;
Han et al., 2022

Data visualization tools, metaverse technologies,
and spatial analytics can articulate immersive retail
experiences across virtual stores, determining
customer engagement behaviors.

Lv et al., 2022; Reis and
Ashmore, 2022; Zhang et
al., 2022a

Deploying consumer behavior data across immersive
digital environments can build brand image and
customer relationships with reference to metaverse
assets and services.

Beniiche et al., 2022;
Gursoy et al., 2022;
Zhang et al., 2022b
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Figure 5 PRISMA flow diagram describing the search results and screening.

Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA)
guidelines were used that ensure the literature review is comprehensive, transparent,
and replicable. The flow diagram, produced by employing a Shiny app, presents
the stream of evidence-based collected and processed data through the various steps
of a systematic review, designing the amount of identified, included,
and removed records, and the justifications for exclusions.

To ensure compliance with PRISMA guidelines, a citation software was used,
and at each stage the inclusion or exclusion of articles was tracked by use of custom
spreadsheet. Justification for the removal of ineligible articles was specified during
the full-text screening and final selection.
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To ensure first-rate standard of evidence, a systematic search
of relevant databases including peer-reviewed published
journal articles was conducted using predefined search terms,
covering a range of research methods and data sources.
Reference lists of all relevant sources were manually
reviewed for additional relevant citations.

L 4

Titles of papers and abstracts were screened for suitability
and selected full texts were retrieved to establish whether
they satisfied the inclusion criteria. All records from each
database were evaluated by using data extraction forms.
Data covering research aims, participants, study design,
and method of each paper were extracted.

¥

The inclusion criteria were: (i) articles included in the Web of
Science, Scopus, and ProQuest databases, (ii) publication date
(2021-2022), (iii) written in English, (iv) being an original
empirical research or review article, and (v) particular search
terms covered; (i) conference proceedings, (ii) books, and (iii)
editorial materials were eliminated from the analysis.

L 4
SRDR gathered, handled, and analyzed the data for
the systematic review, being configured as an archive and tool
harnessed in data extraction through transparent, efficient, and
reliable quantitative techniques. Elaborate extraction forms
can be set up, meeting the needs of research questions and
study designs.

¥

Distiller SR screened and extracted the collected data.

2
AMSTAR evaluated the methodological quality
of systematic reviews.

¥

The quality of academic articles was determined and risk of
bias was measured by MMAT, that tested content validity and
usability of selected studies in terms of screening questions,
type of design, corresponding quality criteria, and overall
quality score.

ROBIS assessed the risk of bias in systematic reviews.

\ 4

AXIS evaluated the quality of cross-sectional studies.

Dedoose analyzed qualitative and mixed methods research.

Figure 6 Screening and quality assessment tools

226



4. Leveraging Location Data in Relation
to Metaverse Assets and Services

Customer behavior analytics and metaverse capabilities can optimize purchase
journeys (Almarzougi et al., 2022; Laviola et al., 2022; Zhang et al., 2022a)
by leveraging location data, driving customer engagement across online and
virtual marketplaces and configuring interactive brand experiences. Improving
operational efficiency through synthetic data can optimize customer inter-
action experiences in virtual spaces. Consumer analytics can be pivotal in
personalized services as regards digital shopping in virtual economy.

Deploying predictive analytics and metaverse capabilities can be instru-
mental in attracting and retaining customers (Dozio et al., 2022; Lv et al.,
2022; Yeh et al., 2022) by integrating biometric data to articulate seamless
purchasing experiences. Virtual connectivity can assist data-driven decisions
in experiential shopping and retail livestreaming by integrating analytical
artificial intelligence, computer vision algorithms, and augmented reality
technology, thus shaping consumer behavior. Biometric analytics and com-
puter vision algorithms can shape consumer behavior and habits in virtual
spaces, configuring immersive retail experiences as regards digitized retail
products.

Real-time customer data analytics and vision technology can attract and
retain customers while optimizing brand loyalty (Gills and Hosseini, 2022;
Han et al., 2022; Siyaev and Jo, 2021) by leveraging location data in relation
to metaverse assets and services. Customer identification technology, trans-
action analytics, and data-driven measurements can increase customer satis-
faction as regards virtual assets. Laser remote-sensing technology, spatial
analytics, and business intelligence tools and software can meet customer
demand during immersive 3D experiences across interconnected virtual
worlds. (Table 3)

Table 3 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Customer behavior analytics and metaverse Almarzougi et al. 2022;
capabilities can optimize purchase journeys by Laviola et al., 2022;
leveraging location data, driving customer Zhang et al., 2022a

engagement across online and virtual marketplaces
and configuring interactive brand experiences.

Deploying predictive analytics and metaverse Dozio et al., 2022; Lv et
capabilities can be instrumental in attracting and al., 2022; Yeh et al., 2022
retaining customers by integrating biometric data to
articulate seamless purchasing experiences.

Real-time customer data analytics and vision Gills and Hosseini, 2022;
technology can attract and retain customers while Han et al., 2022; Siyaev
optimizing brand loyalty by leveraging location data | and Jo, 2021

in relation to metaverse assets and services.
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5. Retail Business Analytics and Metaverse Capabilities

Data visualization capabilities, real-time performance monitoring, metaverse-
related technologies, and analytic decision models (Lin et al., 2022; Reis and
Ashmore, 2022; Zyda, 2022) can shape purchase paths and consumption
habits, driving shopper engagement in virtual stores. Computer vision tools,
predictive algorithms, and immersive technologies can develop operational
processes as regards personalized shopping experiences in virtual commerce.
Smart technologies integrating artificial intelligence-enabled digital products
across virtual retail stores require data visualizations, behavioral analytics,
and sentiment analysis algorithms to configure customer profiles and deter-
mine customer engagement, sentiment, and behavior.

Retail business analytics and metaverse capabilities can assess consumer
purchasing habits and digital retail experiences in shared virtual spaces
(Kozinets, 2022; Laviola et al., 2022; Turner, 2022) by use of immersive
technologies. Computer vision algorithms and predictive analytics can deploy
rich customer data to determine consumer purchasing decisions as regards
virtual items during digital shopping journeys. Retail analytics can shape
consumer habits and behavior as regards virtual items during immersive
virtual shopping and experiences.

Retail and consumer brands can configure immersive experiences across
interconnected digital worlds (Almarzougi et al., 2022; Skalidis et al., 2022;
Solakis et al., 2022) during customer journey through self-service technology
deployment in a decentralized blockchain-based metaverse. Data visualization
tools, computer vision algorithms, and text analytics can determine consumer
purchasing habits in immersive virtual shopping. Assessing digital shopping
journeys and consumption habits across immersive virtual worlds and
extended reality environments requires smart connected devices. (Table 4)

Table 4 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Data visualization capabilities, real-time Lin et al., 2022; Reis
performance monitoring, metaverse-related and Ashmore, 2022;
technologies, and analytic decision models can Zyda, 2022

shape purchase paths and consumption habits,
driving shopper engagement in virtual stores.

Retail business analytics and metaverse capabilities Kozinets, 2022; Laviola
can assess consumer purchasing habits and digital et al., 2022; Turner, 2022
retail experiences in shared virtual spaces by use of
immersive technologies.

Retail and consumer brands can configure immersive | Almarzougi et al., 2022;
experiences across interconnected digital worlds Skalidis et al., 2022;
during customer journey through self-service Solakis et al., 2022
technology deployment in a decentralized
blockchain-based metaverse.
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6. Building Brand Image and Customer Relationships
with Reference to Metaverse Assets and Services

Business intelligence tools, text analytics, and immersive 3D technologies
can configure personalized offers and customized user experiences through
data-driven decisions (Akyildiz et al., 2022; Dozio et al., 2022; Han et al.,
2022), articulating metaverse live-video shopping events. Computer vision
algorithms, data visualizations, and simulation modeling, by harnessing user
data during personalized shopping experiences across virtual environments,
can shape retail customer behavior in relation to digital assets. Advanced
analytics and data visualizations can shape customer expectations and
articulate seamless retail shopping experiences throughout 3D immersive
environments.

Data visualization tools, metaverse technologies, and spatial analytics can
articulate immersive retail experiences across virtual stores (Lv et al., 2022;
Reis and Ashmore, 2022; Zhang et al., 2022a), determining customer engage-
ment behaviors. Retail analytics can be pivotal in building brand awareness
across shared virtual environments and immersive digital worlds by use of
mobility data, customizing user experience. Consumer digital engagement as
regards virtual assets improves immersive shopping journeys and experiences.

Deploying consumer behavior data across immersive digital environments
can build brand image and customer relationships (Beniiche et al., 2022;
Gursoy et al., 2022; Zhang et al., 2022b) with reference to metaverse assets
and services. Leveraging text analytics, digital shelf data, location-based
decision-making, and machine vision can result in heightened consumer
expectations and optimized immersive virtual experiences during customer
journey by articulating dynamic personalized offers. Consumer journey
analytics and data-driven decision making can determine purchase intentions
across immersive 3D worlds and in virtual stores. (Table 5)

Table 5 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Business intelligence tools, text analytics, and Akyildiz et al., 2022;
immersive 3D technologies can configure Dozio et al., 2022;
personalized offers and customized user experiences | Han et al., 2022
through data-driven decisions, articulating metaverse
live-video shopping events.

Data visualization tools, metaverse technologies, Lv et al., 2022; Reis and
and spatial analytics can articulate immersive retail Ashmore, 2022; Zhang et
experiences across virtual stores, determining al., 2022a

customer engagement behaviors.

Deploying consumer behavior data across immersive | Beniiche et al., 2022;
digital environments can build brand image and Gursoy et al., 2022;
customer relationships with reference to metaverse Zhang et al., 2022b
assets and services.
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7. Discussion

We integrate our systematic review throughout research indicating how data
visualization tools, computer vision algorithms, and text analytics can
determine consumer purchasing habits in immersive virtual shopping. Our
research complements recent analyses clarifying how virtual connectivity can
assist data-driven decisions in experiential shopping and retail livestreaming
by integrating analytical artificial intelligence, computer vision algorithms,
and augmented reality technology, thus shaping consumer behavior. We
elucidate, by cumulative evidence, previous research demonstrating how
computer vision algorithms, data visualizations, and simulation modeling, by
harnessing user data during personalized shopping experiences across virtual
environments, can shape retail customer behavior in relation to digital assets.

8. Synopsis of the Main Research Outcomes

Laser remote-sensing technology, spatial analytics, and business intelligence
tools and software can meet customer demand during immersive 3D ex-
periences across interconnected virtual worlds. Computer vision algorithms
and predictive analytics can deploy rich customer data to determine con-
sumer purchasing decisions as regards virtual items during digital shopping
journeys. Consumer digital engagement as regards virtual assets improves
immersive shopping journeys and experiences.

9. Conclusions

Relevant research has investigated whether improving operational efficiency
through synthetic data can optimize customer interaction experiences in
virtual spaces. This systematic literature review presents the published peer-
reviewed sources covering how advanced analytics and data visualizations
can shape customer expectations and articulate seamless retail shopping
experiences throughout 3D immersive environments. The research outcomes
drawn from the above analyses indicate that computer vision tools, predictive
algorithms, and immersive technologies can develop operational processes
as regards personalized shopping experiences in virtual commerce.

10. Limitations, Implications, and Further Directions of Research

By analyzing only articles published between 2021 and 2022 in journals

indexed in the Web of Science, Scopus, and ProQuest databases, relevant

sources on metaverse applications, technologies, and infrastructure in rela-

tion to predictive algorithms, real-time customer data analytics, and virtual

navigation tools may have been excluded. Limitations of this research com-
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prise particular kinds of publications (original empirical research and review
articles) discounting others (conference proceedings articles, books, and
editorial materials). The scope of our study also does not move forward
the inspection of customer behavior analytics and metaverse capabilities.
Subsequent analyses should develop on immersive experiences across
interconnected digital worlds. Future research should thus investigate im-
mersive retail experiences across virtual stores. In the future, attention should
be directed to customer engagement across online and virtual marketplaces.
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1. Introduction

Augmented analytics capabilities can shape consumer behavior patterns
(Andronie et al., 20214, b; Lazaroiu et al., 2017; Olssen, 2021) by enhancing
content and product data. The purpose of my systematic review is to examine
the recently published literature on virtual immersive shopping experiences
in metaverse environments and integrate the insights it configures on pre-
dictive customer analytics, data visualization algorithms, and smart retailing
technologies. By analyzing the most recent (2021-2022) and significant (Web
of Science, Scopus, and ProQuest) sources, my paper has attempted to prove
that advanced analytics, artificial intelligence-enabled natural language rec-
ognition, and computer vision algorithms can build consumer relationships
(Barbu et al., 2021; Lazaroiu et al., 2022; Popescu, 2017; Valle, 2021), while
optimizing consumption habits and purchasing behavior shifts (Blake and
Frajtova Michalikova, 2021; Mitchell, 2021; Popescu et al., 2017) through-
out interconnected virtual experiences. The actuality and novelty of this study
are articulated by addressing purchase intentions throughout metaverse envi-
ronments, that is an emerging topic involving much interest. My research
problem is whether contextual awareness and real-time performance data can
typify immersive retail experiences, improving brand recognition.

In this review, prior findings have been cumulated indicating that text
and speech analytics can be leveraged during immersive virtual shopping, en-
gaging and retaining consumers. The identified gaps advance how computer
vision algorithms, metaverse technologies, and retail business analytics (Bratu
and Sabau, 2022; Musova et al., 2021; Popescu, 2018) can drive brand
engagement and optimize consumer purchasing habits. My main objective is
to indicate that consumer brand companies can leverage sentiment analysis
data to articulate personalized customer experiences (Glogovetan et al., 2022;
Nica et al., 2021; Popescu et al., 2021), improving shopping behaviors across
retail environments. This systematic review contributes to the literature on
shaping customer behavior and building brand awareness (Jenkins, 2022;
Nica, 2021; Svabova et al., 2020) across a decentralized metaverse world by
clarifying that smart connected devices can assist data-driven decisions in
retail livestreaming by articulating personalized shopping experiences
(Kliestik et al., 2020; Obada and Dabija, 2022; Watson, 2022) as regards
digital ownership across extended reality environments.

2. Theoretical Overview of the Main Concepts

Contextual augmented reality, voice recognition software, virtual navigation
tools, and data mining techniques can shape consumption behavior by con-
figuring historical purchasing trends and customer journey mapping typify-
ing virtual store experiences. Digital shopping journeys across immersive
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virtual environments can build customer engagement by leveraging synthetic
data and visual capabilities. Live shopping events across immersive digital
environments can build customer engagement and optimize virtual retail
experiences. The manuscript is organized as following: theoretical overview
(section 2), methodology (section 3), retail analytics and metaverse tech-
nologies (section 4), shaping customer behavior and building brand aware-
ness across a decentralized metaverse world (section 5), configuring purchase
behavior and preferences as regards virtual assets across a decentralized
metaverse world (section 6), discussion (section 7), synopsis of the main re-
search outcomes (section 8), conclusions (section 9), limitations, implications,
and further directions of research (section 10).

3. Methodology

Throughout February 2022, | performed a quantitative literature review of
the Web of Science, Scopus, and ProQuest databases, with search terms in-
cluding “metaverse” + *“virtual immersive shopping experiences,” “predictive
customer analytics,” “data visualization algorithms,” and “smart retailing
technologies.” As I inspected research published between 2021 and 2022,
only 83 articles satisfied the eligibility criteria. The search terms were de-
termined as being the most employed words or phrases across the analyzed
literature. By eliminating controversial findings, outcomes unsubstantiated by
replication, too imprecise material, or having similar titles, | decided upon
16, generally empirical, sources (Tables 1 and 2). Extracting and inspecting
publicly accessible files (scholarly sources) as evidence, before the research
began no institutional ethics approval was required. Data visualization tools:
Dimensions (bibliometric mapping) and VOSviewer (layout algorithms). Re-
porting quality assessment tool: PRISMA. Methodological quality assessment
tools include: AMSTAR, Distiller SR, MMAT, and ROBIS (Figures 1-6).

Table 1 Topics and types of scientific products identified and selected.

Topic Identified | Selected
metaverse + virtual immersive shopping experiences 21 4
metaverse + predictive customer analytics 21 4
metaverse + data visualization algorithms 20 4
metaverse + smart retailing technologies 21 4
Type of paper

Original research 61 16
Review 3 0
Conference proceedings 12 0
Book 4 0
Editorial 3 0

Source: Processed by the author. Some topics overlap.
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Table 2 General synopsis of evidence as regards focus topics

and descriptive outcomes (research findings).

Computer vision algorithms, metaverse technologies,
and retail business analytics can drive brand
engagement and optimize consumer purchasing
habits throughout immersive 3D worlds.

Beniiche et al., 2022;
Gossling and Schweiggart,
2022; Zhang et al., 2022a

Retail analytics and metaverse technologies can
articulate seamless personalized experiences, shaping
customer retention, shopping habits, and buying
patterns, while improving engagement rates.

Kraus et al., 2022; Liu et
al., 2022; Zyda, 2022

Customer personalization tools and metaverse
technologies can enhance digital shopping
experiences across immersive interconnected
virtual worlds. Digital shopping journeys
across immersive virtual environments can
build customer engagement by leveraging
synthetic data and visual capabilities.

Chandra, 2022; Lin et al.,
2022; Zhao et al., 2022

Retail brands can deploy data visualizations,
computer vision algorithms, and virtual
connectivity to articulate lifetime customer value
by assessing purchase intentions throughout
metaverse environments.

Akyildiz et al., 2022;
Gossling and Schweiggart,
2022; Siyaev and Jo, 2021

Customer engagement tools and real-time predictive
analytics can leverage synthetic data to articulate
customized digital experiences, shaping customer
behavior and building brand awareness across a
decentralized metaverse world.

Beniiche et al., 2022;
Hwang and Chien, 2022;
Kshetri, 2022

Data visualization tools and metaverse technologies
can improve consumer shopping experiences

and optimize business results across real-time 3D
social entertainment.

Kraus et al., 2022; Liu et
al., 2022; Park et al., 2022

Data-driven artificial intelligence, natural language
processing tools, and behavioral analytics can
harness customer data to configure purchase
behavior and preferences as regards virtual assets
across a decentralized metaverse world. Contextual
awareness and real-time performance data can
typify immersive retail experiences.

Akyildiz et al., 2022;
Lin etal., 2022;
Zhang et al., 2022a

Real-time performance data, immersive visualization
systems, and business analytics can optimize
personalized shopping experiences during customer
journey across technological and network
infrastructures, and metaverse environments.

Almarzouqi et al. 2022;
Siyaev and Jo, 2021,
Zyda, 2022

Digital machines, voice biometrics technology, and
customer engagement tools can deploy real-time
sensor data to optimize user journeys, driving brand
awareness across metaverse environments.

Chandra, 2022; Park et al.,
2022; Zhang et al., 2022b
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Figure 5 PRISMA flow diagram describing the search results and screening.

Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA)
guidelines were used that ensure the literature review is comprehensive, transparent,
and replicable. The flow diagram, produced by employing a Shiny app, presents
the stream of evidence-based collected and processed data through the various steps
of a systematic review, designing the amount of identified, included,
and removed records, and the justifications for exclusions.

To ensure compliance with PRISMA guidelines, a citation software was used,
and at each stage the inclusion or exclusion of articles was tracked by use of custom
spreadsheet. Justification for the removal of ineligible articles was specified during
the full-text screening and final selection.
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To ensure first-rate standard of evidence, a systematic search
of relevant databases including peer-reviewed published
journal articles was conducted using predefined search terms,
covering a range of research methods and data sources.
Reference lists of all relevant sources were manually
reviewed for additional relevant citations.

L 4

Titles of papers and abstracts were screened for suitability
and selected full texts were retrieved to establish whether
they satisfied the inclusion criteria. All records from each
database were evaluated by using data extraction forms.
Data covering research aims, participants, study design,
and method of each paper were extracted.

¥

The inclusion criteria were: (i) articles included in the Web of
Science, Scopus, and ProQuest databases, (ii) publication date
(2021-2022), (iii) written in English, (iv) being an original
empirical research or review article, and (v) particular search
terms covered; (i) conference proceedings, (ii) books, and (iii)
editorial materials were eliminated from the analysis.

4

Distiller SR screened and extracted the collected data.

L 4
SRDR gathered, handled, and analyzed the data for
the systematic review, being configured as an archive and tool
harnessed in data extraction through transparent, efficient, and
reliable quantitative techniques. Elaborate extraction forms
can be set up, meeting the needs of research questions and
study designs.

) 4
AMSTAR evaluated the methodological quality
of systematic reviews.

\ 4

AXIS evaluated the quality of cross-sectional studies.

¥

The quality of academic articles was determined and risk of
bias was measured by MMAT, that tested content validity and
usability of selected studies in terms of screening questions,
type of design, corresponding quality criteria, and overall
quality score.

ROBIS assessed the risk of bias in systematic reviews.

\ 4

Dedoose analyzed qualitative and mixed methods research.

Figure 6 Screening and quality assessment tools
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4. Retail Analytics and Metaverse Technologies

Computer vision algorithms, metaverse technologies, and retail business
analytics can drive brand engagement and optimize consumer purchasing
habits (Beniiche et al., 2022; Gossling and Schweiggart, 2022; Zhang et al.,
2022a) throughout immersive 3D worlds. By deploying voice biometrics,
immersive technologies, and predictive customer analytics, smart retailing
technologies can optimize consumer purchasing habits, while leading to
hyper-personalization. Smart connected devices can assist data-driven deci-
sions in retail livestreaming by articulating personalized shopping experiences
as regards digital ownership across extended reality environments.

Retail analytics and metaverse technologies can articulate seamless per-
sonalized experiences, shaping customer retention, shopping habits, and
buying patterns (Kraus et al., 2022; Liu et al., 2022; Zyda, 2022), while
improving engagement rates. Leveraging consumer data in experiential retail
and live shopping events is pivotal in increasing loyalty and engagement
while driving customer retention. Predictive customer analytics, augmented
and virtual reality technologies, and data visualization algorithms can leverage
data-driven decisions, driving consumer behavior and optimizing purchasing
habits and personalized product recommendations across virtual marketplaces.

Customer personalization tools and metaverse technologies can enhance
digital shopping experiences (Chandra, 2022; Lin et al., 2022; Zhao et al.,
2022) across immersive interconnected virtual worlds. Computer vision
algorithms, biometric analytics, and decision-making tools are decisive in
smart retailing by integrating immersive technologies across virtual environ-
ments. Text and speech analytics can be leveraged during immersive virtual
shopping, engaging and retaining consumers. Digital shopping journeys
across immersive virtual environments can build customer engagement by
leveraging synthetic data and visual capabilities. (Table 3)

Table 3 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Computer vision algorithms, metaverse technologies, | Beniiche et al., 2022;

and retail business analytics can drive brand Gossling and Schweiggart,
engagement and optimize consumer purchasing 2022; Zhang et al., 2022a
habits throughout immersive 3D worlds.

Retail analytics and metaverse technologies can Kraus et al., 2022; Liu et

articulate seamless personalized experiences, shaping | al., 2022; Zyda, 2022
customer retention, shopping habits, and buying
patterns, while improving engagement rates.

Customer personalization tools and metaverse Chandra, 2022; Lin et al.,
technologies can enhance digital shopping 2022; Zhao et al., 2022
experiences across immersive interconnected
virtual worlds.
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5. Shaping Customer Behavior and Building Brand Awareness
across a Decentralized Metaverse World

Retail brands can deploy data visualizations, computer vision algorithms, and
virtual connectivity to articulate lifetime customer value (Akyildiz et al.,
2022; Gossling and Schweiggart, 2022; Siyaev and Jo, 2021) by assessing
purchase intentions throughout metaverse environments. Advanced analytics,
artificial intelligence-enabled natural language recognition, and computer
vision algorithms can build consumer relationships, while optimizing con-
sumption habits and purchasing behavior shifts throughout interconnected
virtual experiences. Simulation modeling, visual capabilities, and sentiment
analytics can improve immersive retail experiences in virtual spaces by
leveraging location data.

Customer engagement tools and real-time predictive analytics can leverage
synthetic data to articulate customized digital experiences (Beniiche et al.,
2022; Hwang and Chien, 2022; Kshetri, 2022), shaping customer behavior
and building brand awareness across a decentralized metaverse world. Pre-
dictive maintenance and spatial analytics can improve customer engagement
behaviors through interaction and movement tracking in experiential shop-
ping in online and virtual marketplaces. Contextual augmented reality, voice
recognition software, virtual navigation tools, and data mining techniques
can shape consumption behavior by configuring historical purchasing trends
and customer journey mapping typifying virtual store experiences.

Data visualization tools and metaverse technologies (Kraus et al., 2022;
Liu et al., 2022; Park et al., 2022) can improve consumer shopping experi-
ences and optimize business results across real-time 3D social entertainment.
Augmented analytics capabilities can shape consumer behavior patterns by
enhancing content and product data. (Table 4)

Table 4 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Retail brands can deploy data visualizations, Akyildiz et al., 2022;
computer vision algorithms, and virtual Gossling and Schweiggart,
connectivity to articulate lifetime customer value 2022; Siyaev and Jo, 2021

by assessing purchase intentions throughout
metaverse environments.

Customer engagement tools and real-time predictive | Beniiche et al., 2022;
analytics can leverage synthetic data to articulate Hwang and Chien, 2022;
customized digital experiences, shaping customer Kshetri, 2022

behavior and building brand awareness across a
decentralized metaverse world.

Data visualization tools and metaverse technologies | Kraus et al., 2022; Liu et
can improve consumer shopping experiences al., 2022; Park et al., 2022
and optimize business results across real-time 3D
social entertainment.
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6. Configuring Purchase Behavior and Preferences as Regards
Virtual Assets across a Decentralized Metaverse World

Data-driven artificial intelligence, natural language processing tools, and be-
havioral analytics can harness customer data to configure purchase behavior
and preferences (Akyildiz et al., 2022; Lin et al., 2022; Zhang et al., 2022a)
as regards virtual assets across a decentralized metaverse world. Data visual-
ization capabilities, synthetic data tools, and advanced analytics are instru-
mental in optimizing customer service and engagement during digital shop-
ping journeys by leveraging location data. Contextual awareness and real-
time performance data can typify immersive retail experiences, improving
brand recognition.

Real-time performance data, immersive visualization systems, and business
analytics can optimize personalized shopping experiences during customer
journey (Almarzougqi et al. 2022; Siyaev and Jo, 2021; Zyda, 2022) across
technological and network infrastructures, and metaverse environments. Ac-
curate product data can assist customer relationship management in enabling
frictionless user experiences across immersive virtual worlds. Smart retailing
can optimize customer engagement and loyalty throughout immersive virtual
worlds by integrating spatial data in customer decision journeys.

Digital machines, voice biometrics technology, and customer engagement
tools can deploy real-time sensor data to optimize user journeys (Chandra,
2022; Park et al., 2022; Zhang et al., 2022Db), driving brand awareness across
metaverse environments. Consumer brand companies can leverage sentiment
analysis data to articulate personalized customer experiences, improving
shopping behaviors across retail environments. Live shopping events across
immersive digital environments can build customer engagement and optimize
virtual retail experiences. (Table 5)

Table 5 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Data-driven artificial intelligence, natural language Akyildiz et al., 2022;
processing tools, and behavioral analytics can Lin et al., 2022;
harness customer data to configure purchase Zhang et al., 2022a
behavior and preferences as regards virtual assets
across a decentralized metaverse world.

Real-time performance data, immersive visualization | Almarzougi et al. 2022;
systems, and business analytics can optimize Siyaev and Jo, 2021,
personalized shopping experiences during customer | Zyda, 2022

journey across technological and network
infrastructures, and metaverse environments.

Digital machines, voice biometrics technology, and Chandra, 2022; Park et al.,
customer engagement tools can deploy real-time 2022; Zhang et al., 2022b
sensor data to optimize user journeys, driving brand
awareness across metaverse environments.
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7. Discussion

| integrate my systematic review throughout research indicating how lever-
aging consumer data in experiential retail and live shopping events is pivotal
in increasing loyalty and engagement while driving customer retention. My
research complements recent analyses clarifying how by deploying voice
biometrics, immersive technologies, and predictive customer analytics, smart
retailing technologies can optimize consumer purchasing habits, while lead-
ing to hyper-personalization. | elucidate, by cumulative evidence, previous
research demonstrating how simulation modeling, visual capabilities, and
sentiment analytics can improve immersive retail experiences in virtual
spaces by leveraging location data.

8. Synopsis of the Main Research Outcomes

Predictive customer analytics, augmented and virtual reality technologies,
and data visualization algorithms can leverage data-driven decisions, driving
consumer behavior and optimizing purchasing habits and personalized
product recommendations across virtual marketplaces. Smart retailing can
optimize customer engagement and loyalty throughout immersive virtual
worlds by integrating spatial data in customer decision journeys.

9. Conclusions

Relevant research has investigated whether accurate product data can assist
customer relationship management in enabling frictionless user experiences
across immersive virtual worlds. This systematic literature review presents
the published peer-reviewed sources covering how computer vision algo-
rithms, biometric analytics, and decision-making tools are decisive in smart
retailing by integrating immersive technologies across virtual environ-
ments. The research outcomes drawn from the above analyses indicate that
data visualization capabilities, synthetic data tools, and advanced analytics
are instrumental in optimizing customer service and engagement during
digital shopping journeys by leveraging location data.

10. Limitations, Implications, and Further Directions of Research

By analyzing only articles published between 2021 and 2022 in journals

indexed in the Web of Science, Scopus, and ProQuest databases, relevant

sources on virtual immersive shopping experiences in metaverse environments

may have been excluded. Limitations of this research comprise particular

kinds of publications (original empirical research and review articles) dis-

counting others (conference proceedings articles, books, and editorial mate-
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rials). The scope of my study also does not move forward the inspection of
consumer shopping experiences and business results across real-time 3D
social entertainment.

Subsequent analyses should develop on virtual assets across a decen-
tralized metaverse world. Future research should thus investigate customer
personalization tools and metaverse technologies. In the future, attention
should be directed to digital machines, voice biometrics technology, and
customer engagement tools.

John Hudson, https://orcid.org/0000-0002-0029-012X
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1. Introduction

By collecting spatial data, customer experience analytics can provide feed-
back and support, smart personalized shopping guidance, and live remote
assistance (Andronie et al., 2021a, b; Kral et al., 2020) in a virtual mall
environment. The purpose of our systematic review is to examine the re-
cently published literature on digital consumer engagement on blockchain-
based metaverse platforms and integrate the insights it configures on
extended reality technologies, spatial analytics, and immersive multisensory
virtual spaces. By analyzing the most recent (2021-2022) and significant
(Web of Science, Scopus, and ProQuest) sources, our paper has attempted to
prove that artificial intelligence-powered automation tools and smart virtual
commerce search applications can enhance customer satisfaction and increase
sales (Hopkins, 2022; Nemteanu et al., 2022; Popescu et al., 2022; Wells et
al., 2021), build brand awareness by promoting virtual events (Balica, 2022;
Lazaroiu, 2018; Popescu et al., 2017a, b), and strengthen customer bond.
The actuality and novelty of this study are articulated by addressing how
retail brands can attract and retain customers in the virtual economy through
metaverse interoperability, that is an emerging topic involving much interest.
Our research problem is whether retail business analytics can assess inter-
connected virtual experiences (Crisan-Mitra et al., 2020; Lazaroiu et al.,
2020; Popescu, 2017; Vinerean et al., 2022) by harnessing user data across
3D immersive environments.

In this review, prior findings have been cumulated indicating that machine
vision algorithms can improve customer experience by storing and analyzing
datasets (Friedman et al., 2022; Nica, 2015; Popescu, 2018) integrating
consumer, habits, behaviors, and expectations. The identified gaps advance
mobile analytics algorithms and tech-based metaverse capabilities. Our main
objective is to indicate that shared virtual environments and immersive
digital worlds can influence consumer behavior and retention (Gasparin and
Schinckus, 2022; Nica, 2017; Popescu et al., 2020) by use of augmented
reality shopping tools. This systematic review contributes to the literature on
operational decision-making in virtual and augmented reality-based commerce
by clarifying that customer behavior analytics can optimize purchase journeys
and personalized shopping experiences (Hopkins and Potcovaru, 2021; Nica,
2018; Popescu et al., 2021) by use of synthetic data, scale visualization, and
physiological and behavioral biometrics.

2. Theoretical Overview of the Main Concepts

Consumer data processing algorithms can improve operational tasks and
brand loyalty by leveraging digital twin technology, cloud computing, and
holographic telepresence technology as regards multiple customer journeys
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and channels, determining emotional engagement insights and data, con-
sumption patterns, and purposeful buying, while boosting brand appeal and
loyalty during immersive and engaging shopping. Biometric analytics and
customer profiling throughout live operational processes can shape shopping
behaviors and deliver business value. The manuscript is organized as fol-
lowing: theoretical overview (section 2), methodology (section 3), mobile
analytics algorithms and tech-based metaverse capabilities (section 4), con-
sumer behavior, data, and insights in a Web3-powered metaverse world
(section 5), performance metric analysis, tech-based metaverse capabilities,
and historical purchasing trends (section 6), discussion (section 7), synopsis
of the main research outcomes (section 8), conclusions (section 9), limitations,
implications, and further directions of research (section 10).

3. Methodology

Throughout March 2022, we performed a quantitative literature review of
the Web of Science, Scopus, and ProQuest databases, with search terms
including “metaverse” + “digital consumer engagement,” “extended reality
technologies,” “spatial analytics,” and “immersive multisensory virtual
spaces.” The search terms were determined as being the most employed
words or phrases across the analyzed literature. As we inspected research
published between 2021 and 2022, only 89 articles satisfied the eligibility
criteria. By eliminating controversial findings, outcomes unsubstantiated by
replication, too imprecise material, or having similar titles, we decided upon
20, generally empirical, sources (Tables 1 and 2). Extracting and inspecting
publicly accessible files (scholarly sources) as evidence, before the research
began no institutional ethics approval was required. Data visualization tools:
Dimensions (bibliometric mapping) and VOSviewer (layout algorithms). Re-
porting quality assessment tool: PRISMA. Methodological quality assessment
tools include: AXIS, Dedoose, Distiller SR, and MMAT (Figures 1-6).

Table 1 Topics and types of scientific products identified and selected.

Topic Identified | Selected
metaverse + digital consumer engagement 21 5
metaverse + extended reality technologies 23 5
metaverse + spatial analytics 23 5
metaverse + immersive multisensory virtual spaces 22 5
Type of paper

Original research 66 20
Review 3 0
Conference proceedings 12 0
Book 4 0
Editorial 4 0

Source: Processed by the authors. Some topics overlap.
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Table 2 General synopsis of evidence as regards focus topics

and descriptive outcomes (research findings).

The ever-changing retail landscape can integrate
consumer habits and data so that virtual delivery
networks can achieve optimal performance by
reaching and engaging potential customers
throughout large-scale 3D virtual worlds in terms of
metaverse platform and application interoperability.

Beniiche et al., 2022;
Guo and Gao, 2022;
Yeh et al., 2022

Mobile analytics algorithms and tech-based
metaverse capabilities can assist operational
decision-making in virtual and augmented reality-
based commerce, shaping purchase intent and
behavior, consumer spending, and user journey

mapping.

Park and Kim, 2022;
Zhang et al., 2022a;
Zyda, 2022a

Consumer and commercial applications can build
brand image and drive brand awareness by predicting
demands and shaping behavior in terms of business
process design, loyalty program integrations,
emotion measurement, and personalization tools as
regards ever-changing consumer habits, personalized
services, and digitized retail products during
entertaining metaverse events.

Gills and Hosseini, 2022;
Siyaev and Jo, 2021,
Wang, 2022

Innovative and engaging digitally-driven shopping
experiences can be configured by sentiment analysis
data, visual imagery, and swarm intelligence
algorithms in a fully connected metaverse.

Liu et al., 2022; Turner,
2022; Zyda, 2022b

Digital devices and apps can integrate virtual testing
capabilities across dynamic operations and processes
by use of consumer behavior, data, and insights in a

Web3-powered metaverse world.

Gibbert et al., 2022;
Guo and Gao, 2022;
Siyaev and Jo, 2021

Retail brands can attract and retain customers in the
virtual economy through metaverse interoperability,
driving shopper engagement by use of digital shelf
data across extended reality environments.

Hwang and Chien, 2022;
Kozinets, 2022; Park and
Kim, 2022

Embedding machine learning algorithms and
cognitive technologies into business processes
across the virtual economy of the metaverse,
shifting consumer trends and mission-driven
shopping habits can be identified.

Gills and Hosseini, 2022;
Han et al., 2022; Zhang et
al., 2022b

Performance metric analysis, tech-based metaverse
capabilities, and historical purchasing trends can
shape consumption behavior and enable retailers
to carry out product sentiment analysis.

Chandra, 2022; Park and
Kim, 2022; Siyaev and Jo,
2021

Virtual connectivity can configure immersive digital
experiences during live shopping events, enhancing
consumer journeys by deploying biometric data
during retail and commerce in the metaverse.

Elawady et al., 2022;
Kshetri, 2022; Yeh
et al., 2022
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Figure 5 PRISMA flow diagram describing the search results and screening.

Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA)
guidelines were used that ensure the literature review is comprehensive, transparent,
and replicable. The flow diagram, produced by employing a Shiny app, presents
the stream of evidence-based collected and processed data through the various steps
of a systematic review, designing the amount of identified, included,
and removed records, and the justifications for exclusions.

To ensure compliance with PRISMA guidelines, a citation software was used,
and at each stage the inclusion or exclusion of articles was tracked by use of custom
spreadsheet. Justification for the removal of ineligible articles was specified during
the full-text screening and final selection.
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To ensure first-rate standard of evidence, a systematic search
of relevant databases including peer-reviewed published
journal articles was conducted using predefined search terms,
covering a range of research methods and data sources.
Reference lists of all relevant sources were manually
reviewed for additional relevant citations.

L 4

Titles of papers and abstracts were screened for suitability
and selected full texts were retrieved to establish whether
they satisfied the inclusion criteria. All records from each
database were evaluated by using data extraction forms.
Data covering research aims, participants, study design,
and method of each paper were extracted.

¥

The inclusion criteria were: (i) articles included in the Web of
Science, Scopus, and ProQuest databases, (ii) publication date
(2021-2022), (iii) written in English, (iv) being an original
empirical research or review article, and (v) particular search
terms covered; (i) conference proceedings, (ii) books, and (iii)
editorial materials were eliminated from the analysis.

L 4
SRDR gathered, handled, and analyzed the data for
the systematic review, being configured as an archive and tool
harnessed in data extraction through transparent, efficient, and
reliable quantitative techniques. Elaborate extraction forms
can be set up, meeting the needs of research questions and
study designs.

¥

Distiller SR screened and extracted the collected data.

2
AMSTAR evaluated the methodological quality
of systematic reviews.

¥

The quality of academic articles was determined and risk of
bias was measured by MMAT, that tested content validity and
usability of selected studies in terms of screening questions,
type of design, corresponding quality criteria, and overall
quality score.

Dedoose analyzed qualitative and mixed methods research.

\ 4

AXIS evaluated the quality of cross-sectional studies.

ROBIS assessed the risk of bias in systematic reviews.

Figure 6 Screening and quality assessment tools
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4. Mobile Analytics Algorithms and Tech-based Metaverse Capabilities

The ever-changing retail landscape can integrate consumer habits and data
so that virtual delivery networks can achieve optimal performance by reach-
ing and engaging potential customers (Beniiche et al., 2022; Guo and Gao,
2022; Yeh et al., 2022) throughout large-scale 3D virtual worlds in terms of
metaverse platform and application interoperability.

Mobile analytics algorithms and tech-based metaverse capabilities can
assist operational decision-making in virtual and augmented reality-based
commerce (Park and Kim, 2022; Zhang et al., 2022a; Zyda, 2022a), shaping
purchase intent and behavior, consumer spending, and user journey mapping.
Technology-powered live shopping across extended reality environments
necessitates diversified operational strategies, shared holographic experiences,
digital and analytics capabilities, and on-demand brands and platforms.

Consumer and commercial applications can build brand image and drive
brand awareness by predicting demands and shaping behavior in terms of
business process design, loyalty program integrations, emotion measurement,
and personalization tools (Gills and Hosseini, 2022; Siyaev and Jo, 2021,
Wang, 2022) as regards ever-changing consumer habits, personalized services,
and digitized retail products during entertaining metaverse events. Biometric
analytics and customer profiling throughout live operational processes can
shape shopping behaviors and deliver business value. (Table 3)

Table 3 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

The ever-changing retail landscape can integrate Beniiche et al., 2022;
consumer habits and data so that virtual delivery Guo and Gao, 2022;
networks can achieve optimal performance by Yeh et al., 2022

reaching and engaging potential customers
throughout large-scale 3D virtual worlds in terms of
metaverse platform and application interoperability.

Mobile analytics algorithms and tech-based Park and Kim, 2022;
metaverse capabilities can assist operational Zhang et al., 2022a;
decision-making in virtual and augmented reality- Zyda, 2022a

based commerce, shaping purchase intent and
behavior, consumer spending, and user journey

mapping.

Consumer and commercial applications can build Gills and Hosseini, 2022;
brand image and drive brand awareness by predicting | Siyaev and Jo, 2021;
demands and shaping behavior in terms of business Wang, 2022

process design, loyalty program integrations,
emotion measurement, and personalization tools as
regards ever-changing consumer habits, personalized
services, and digitized retail products during
entertaining metaverse events.
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5. Consumer Behavior, Data, and Insights
in a Web3-powered Metaverse World

Innovative and engaging digitally-driven shopping experiences can be con-
figured by sentiment analysis data, visual imagery, and swarm intelligence
algorithms (Liu et al., 2022; Turner, 2022; Zyda, 2022b) in a fully connected
metaverse. Computer-generated virtual data, voice recognition software, and
text analysis processing can optimize customer service technology and base
widening, overcoming consumer barriers throughout livestreaming sessions
by harnessing conversational artificial intelligence. Machine vision algorithms
can improve customer experience by storing and analyzing datasets in-
tegrating consumer, habits, behaviors, and expectations.

Digital devices and apps can integrate virtual testing capabilities across
dynamic operations and processes by use of consumer behavior, data, and
insights (Gibbert et al., 2022; Guo and Gao, 2022; Siyaev and Jo, 2021) in a
Web3-powered metaverse world. By collecting spatial data, customer ex-
perience analytics can provide feedback and support, smart personalized
shopping guidance, and live remote assistance in a virtual mall environment.
Process visualizations, customer service support, and voice biometrics can
improve operational efficiency through real-time datasets, reinforcing brand
loyalty during interactive and immersive virtual reality experiences.

Retail brands can attract and retain customers in the virtual economy
through metaverse interoperability (Hwang and Chien, 2022; Kozinets,
2022; Park and Kim, 2022), driving shopper engagement by use of digital
shelf data across extended reality environments. Shared virtual environments
and immersive digital worlds can influence consumer behavior and retention
by use of augmented reality shopping tools. Retail customer behavior in
relation to digital assets can be appraised by sentiment analytics, thus
improving immersive virtual experiences. (Table 4)

Table 4 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Innovative and engaging digitally-driven shopping Liu etal., 2022; Turner,
experiences can be configured by sentiment analysis | 2022; Zyda, 2022b
data, visual imagery, and swarm intelligence
algorithms in a fully connected metaverse.

Digital devices and apps can integrate virtual testing | Gibbert et al., 2022;
capabilities across dynamic operations and processes | Guo and Gao, 2022;
by use of consumer behavior, data, and insights ina | Siyaev and Jo, 2021
Web3-powered metaverse world.

Retail brands can attract and retain customers in the | Hwang and Chien, 2022;
virtual economy through metaverse interoperability, | Kozinets, 2022; Park and
driving shopper engagement by use of digital shelf Kim, 2022

data across extended reality environments.
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6. Performance Metric Analysis, Tech-based Metaverse Capabilities,
and Historical Purchasing Trends

Embedding machine learning algorithms and cognitive technologies into
business processes across the virtual economy of the metaverse (Gills and
Hosseini, 2022; Han et al., 2022; Zhang et al., 2022b), shifting consumer
trends and mission-driven shopping habits can be identified. Granular be-
havioral and biometric user data can optimize customer base engagement
level as regards retention, satisfaction, and lifetime value. Artificial intel-
ligence-powered automation tools and smart virtual commerce search
applications can enhance customer satisfaction and increase sales, build
brand awareness by promoting virtual events, and strengthen customer bond.

Performance metric analysis, tech-based metaverse capabilities, and his-
torical purchasing trends (Chandra, 2022; Park and Kim, 2022; Siyaev and
Jo, 2021) can shape consumption behavior and enable retailers to carry out
product sentiment analysis. Customer behavior analytics can optimize pur-
chase journeys and personalized shopping experiences by use of synthetic
data, scale visualization, and physiological and behavioral biometrics. Retail
business analytics can assess interconnected virtual experiences by harnessing
user data across 3D immersive environments.

Virtual connectivity can configure immersive digital experiences during
live shopping events (Elawady et al., 2022; Kshetri, 2022; Yeh et al., 2022),
enhancing consumer journeys by deploying biometric data during retail and
commerce in the metaverse. Consumer data processing algorithms can im-
prove operational tasks and brand loyalty by leveraging digital twin tech-
nology, cloud computing, and holographic telepresence technology as regards
multiple customer journeys and channels, determining emotional engagement
insights and data, consumption patterns, and purposeful buying, while boosting
brand appeal and loyalty during immersive and engaging shopping. (Table 5)

Table 5 Synopsis of evidence as regards focus topics and descriptive outcomes
(research findings)

Embedding machine learning algorithms and Gills and Hosseini, 2022;
cognitive technologies into business processes Han et al., 2022; Zhang et
across the virtual economy of the metaverse, al., 2022b

shifting consumer trends and mission-driven
shopping habits can be identified.

Performance metric analysis, tech-based metaverse Chandra, 2022; Park and
capabilities, and historical purchasing trends can Kim, 2022; Siyaev and Jo,
shape consumption behavior and enable retailers 2021

to carry out product sentiment analysis.

Virtual connectivity can configure immersive digital | Elawady et al., 2022;
experiences during live shopping events, enhancing Kshetri, 2022; Yeh
consumer journeys by deploying biometric data etal., 2022

during retail and commerce in the metaverse.
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7. Discussion

We integrate our systematic review throughout research indicating how
technology-powered live shopping across extended reality environments
necessitates diversified operational strategies, shared holographic experiences,
digital and analytics capabilities, and on-demand brands and platforms. Our
research complements recent analyses clarifying how retail business ana-
Iytics can assess interconnected virtual experiences by harnessing user data
across 3D immersive environments. We elucidate, by cumulative evidence,
previous research demonstrating how retail customer behavior in relation to
digital assets can be appraised by sentiment analytics, thus improving im-
mersive virtual experiences.

8. Synopsis of the Main Research Outcomes

Computer-generated virtual data, voice recognition software, and text analysis
processing can optimize customer service technology and base widening,
overcoming consumer barriers throughout livestreaming sessions by har-
nessing conversational artificial intelligence. Machine vision algorithms can
improve customer experience by storing and analyzing datasets integrating
consumer, habits, behaviors, and expectations.

9. Conclusions

Relevant research has investigated whether granular behavioral and bio-
metric user data can optimize customer base engagement level as regards
retention, satisfaction, and lifetime value. This systematic literature review
presents the published peer-reviewed sources covering how biometric
analytics and customer profiling throughout live operational processes can
shape shopping behaviors and deliver business value. The research outcomes
drawn from the above analyses indicate that process visualizations, customer
service support, and voice biometrics can improve operational efficiency
through real-time datasets, reinforcing brand loyalty during interactive and
immersive virtual reality experiences.

10. Limitations, Implications, and Further Directions of Research

By analyzing only articles published between 2021 and 2022 in journals

indexed in the Web of Science, Scopus, and ProQuest databases, relevant

sources on digital consumer engagement on blockchain-based metaverse

platforms may have been excluded. Limitations of this research comprise

particular kinds of publications (original empirical research and review

articles) discounting others (conference proceedings articles, books, and
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editorial materials). The scope of our study also does not move forward
the inspection of innovative and engaging digitally-driven shopping experi-
ences.

Subsequent analyses should develop on large-scale 3D virtual worlds.
Future research should thus investigate virtual delivery networks. In the fu-
ture, attention should be directed to embedding machine learning algorithms
and cognitive technologies into business processes across the virtual economy
of the metaverse.
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