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THÔNG TIN BÀI BÁO  TčM TԁT 

Nghi°n cֵu vԚ Metaverse Ľ« thu h¼t sֽ quan t©m to¨n cӺu nhҼ m֥t lǫnh vֽc li°n 

ng¨nh kԒt h֯p c¹ng ngh֓, truyԚn th¹ng v¨ tҼҺng t§c con ngҼ֩i. Nghi°n cֵu n¨y tr³nh 

b¨y ph©n t²ch thҼ mֱc c§c Ӹn phӼm li°n quan ĽԒn Metaverse trong giai ĽoӴn tַ nŁm 

2012 ĽԒn nŁm 2021, sֹ dֱng dֻ li֓u tַ cҺ s֫ Scopus v¨ c§c c¹ng cֱ trֽc quan h·a 

nhҼ VOSviewer ĽԜ x§c Ľ֗nh xu hҼ֧ng nghi°n cֵu, m֝i li°n h֓ tַ kh·a v¨ m¹ h³nh 

h֯p t§c qu֝c tԒ. KԒt quӶ cho thӸy lǫnh vֽc n¨y Ľang ph§t triԜn nhanh ch·ng, v֧i Hoa 

KȢ, Trung Qu֝c v¨ ņֵc l¨ nhֻng qu֝c gia dӾn ĽӺu vԚ s֝ lҼ֯ng c¹ng b֝. Thֽc tԒ Ӷo 

ĽҼ֯c x§c Ľ֗nh l¨ chֳ ĽԚ ĽҼ֯c nghi°n cֵu nhiԚu nhӸt. Nghi°n cֵu cung cӸp m֥t c§i 

nh³n t֡ng quan s¼c t²ch vԚ hi֓n trӴng nghi°n cֵu v¨ Ľ֗nh hҼ֧ng cho sֽ ph§t triԜn 

h֙c thuԀt cȈng nhҼ c¹ng ngh֓ trong tҼҺng lai cֳa Metaverse. 
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ARTICLE INFO  ABSTRACT  

Received:  May 5th, 2025 Metaverse research has gained global attention as a multidisciplinary field that brings 

together technology, media, and human interaction. This study presents a bibliometric 

analysis of Metaverse-related publications from 2012 to 2021, using data from the 

Scopus database and visualization tools such as VOSviewer to identify research trends, 

keyword associations, and patterns of international collaboration. The findings show 

that the field is growing rapidly, with the United States, China, and Germany leading in 

publication output. Virtual reality is identified as the most frequently studied topic. This 

study offers a concise overview of current research and provides direction for future 

academic and technological progress in the Metaverse. 
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1. INTRODUCTION  

The concept of the Metaverse was first introduced in 

Neal Stephensonôs 1992 science fiction novel Snow Crash, 

envisioning a virtual realityïbased extension of the Internet 

that merges with real-world experience [1]. The term 

combines ñmeta,ò meaning beyond, with ñverse,ò referring 

to the universe [2]. Prior to the popularization of the 

Metaverse, the Internet had already facilitated vast humanï

machine interactions, creating an intangible yet powerful 

social structure. With the advancement of technologies 

such as virtual reality, augmented reality, and sensors, this 

structure evolved into what is now considered the 

foundational layer of the next generation Internet [3]. Early 

prototypes emerged in the gaming industry, notably with 

Second Life in 2003, which combined online gaming, 

social networking, and digital commerce in a shared virtual 

environment [4], despite criticism for its limited user 

interface [5]. Roblox emphasized user-generated content 

and education through game-based learning experiences 

[6], while Pokémon GO blended virtual and real-world 

interaction, resonating with Generation Zôs preference for 

immersive, gamified environments [2]. Parallel to these 

developments, the emergence of blockchain technology 

and virtual currencies introduced decentralized systems 

into digital interaction [7], starting with Bitcoin in 2009 and 

followed by Ethereum and Non-Fungible Tokens (NFTs), 

which gained widespread attention in 2021 as unique 

digital assets [8]. Platforms like Decentral and further 

exemplified the convergence of blockchain and virtual 

worlds [9], while NFT trading data revealed that the 

gaming sector dominates digital asset exchange [10]. The 

release of stablecoins [11] and blockchain games such as 

Axie Infinity illustrated the growing economic dimension 

of the Metaverse, highlighting its capacity to create real 

financial value and new forms of employment [8, 11]. 

The COVID-19 pandemic significantly accelerated the 

evolution and integration of the Metaverse across industries 

by reshaping social norms and technological engagement 

patterns [12]. Entertainment and commercial operations 

have emerged as the central focus of Metaverse 

applications, with increasing investment from startups and 

major tech corporations. Facebookôs rebranding to Meta in 

2021 marked a pivotal shift, signifying long-term 

investment in immersive technologies, including its earlier 

acquisition of Oculus [13]. Simultaneously, the Metaverse 

began expanding into healthcare, education, and smart city 

development. In healthcare, it enabled remote diagnosis, 

rehabilitation, and surgical simulations, while also 

enhancing training infrastructures through tactile and 

immersive technologies [14]. In education, institutions like 

UC Berkeley adopted virtual platforms for academic 

ceremonies and interactive learning, demonstrating the 

Metaverseôs capacity to foster motivation and engagement 

[15]. Urban development also embraced the Metaverse, 

with cities like Seoul and Dubai launching initiatives to 

provide digital public services and stimulate economic 

growth [16]. Despite this rapid adoption, the Metaverseôs 

architectural structure remains under debate, with models 

ranging from layered frameworks to conceptual roadmaps 

emphasizing user experience and technological integration 

[17]. Early definitions focusing on immersive 3D 

interaction now evolve into broader understandings 

involving 5G/6G, IoT, cloud computing, digital twins, 

blockchain, and mixed reality, supporting secure, 

interconnected virtualïphysical environments [18]. Thus, 

the Metaverse represents a complex socio-technical 

convergence, extending beyond entertainment into 

infrastructure, governance, and collective experience. 

The Metaverse represents a transformative evolution in 

human interaction, marked by three key developments. 

First is the globalization of sensory stimulation, which 

reflects an irreversible shift from single-sensory mediums 

such as books, music, and visual arts to immersive, multi-

sensory experiences enabled by the Metaverse. Second is 

the convergence of cutting-edge technologies, as the 

Metaverse integrates extended reality, brain computer 

interfaces, digital twins, blockchain, and AI to offer 

immersive experiences, real-time content creation, and 

interconnected socio-economic systems [19]. This 

technological synthesis enables seamless interaction 

between virtual and real-world environments, promoting 

equal participation across users [6]. Third is the 

virtualization of daily life, intensified by the COVID-19 

pandemic, which normalized remote engagement and 

catalyzed the emergence of the Metaverse as an evolved 

digital counterpart to the physical world, no longer merely 

a supplement but a parallel sphere of social and economic 

activity. 

Driven by the convergence of technological innovation 

and user demand for immersive experiences, the Metaverse 

has emerged as a pivotal intersection of digital 

transformation, signaling an inevitable trajectory in 

technological evolution. While recent studies have 

explored specific domains such as the ñHealth Metaverseò 

and the ñMetaverse in educationò [1, 4], comprehensive 

bibliometric analyses of the field as a whole remain limited. 

This study addresses that gap by presenting a global 

bibliometric analysis of Metaverse research from 2012 to 

2021, examining key contributors including leading 

authors, sources, institutions, and countries mapping 

international collaborations through VOS viewer software.  

2. METHODOLOGY  

2.1 Data Collection 

This study adopts bibliometric analysis to quantitatively 

evaluate the development and structure of Metaverse 

research. As a multidisciplinary field, the Metaverse 

encompasses technologies such as virtual reality, 

blockchain, and cloud computing [20]. Therefore, keyword 

selection was critical for capturing both core concepts and 

related technologies. The process began with a manual 

review of foundational sources, including the White Paper 

on Chinaôs Metaverse and key review articles [21], as well 

as publications from leading institutions [22]. Keyword 

clustering and trend analysis further identified high-

frequency terms. To ensure comprehensiveness and 

accuracy, experts across relevant fields were consulted, and 

the keyword set was refined through iterative testing based 

on their feedback. 
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Through multiple iterations, the search expression was 

refined to accurately reflect the research landscape of 

Metaverse-related fields. The core keywords included 

ñMetaverse,ò ñMeta universe,ò ñMeta-cosmic,ò ñMeta-

cosmum,ò and ñvirtual universe.ò Additionally, to broaden 

the scope of research, related technological areas were 

incorporated, such as Extended Reality, Virtual Reality, 

Augmented Reality, Mixed Reality, Digital Twins, 

Blockchain, 5G/6G Networks, Intelligent Networks, 

Internet of Things, Cloud Computing, Edge Computing, 

Virtual Human, Digital Human, 3D Modeling, Game 

Engine, Computer Vision, Computer Graphics, User-

Generated Content, Helmet Mounted Display, Brain-

Computer Interface, and Non-Fungible Token (NFT). 

Overall, the Metaverse's core supporting technologies were 

categorized into physical space, virtual space, virtual-real 

interaction, and virtual-real generic technologies [21]. 

It was established that both the number of papers and 

citations by countries, as well as across various fields, were 

significantly high in the Scopus databases, with Scopus 

demonstrating broader journal coverage across all fields. 

Consequently, the Elsevier Scopus database was selected 

for this study, covering the period from 2012 to 2021 to 

track the key developments in Metaverse-related research 

over the past decade. The choice of starting in 2012 was 

driven by the release of the first NFT Coins, marking an 

economic connection between the Metaverse and the real 

world, which spurred greater integration between them. 

NFTs have allowed the Metaverse to expand its social 

dimensions, including fashion, activities, gaming, 

education, and more, differentiating it from earlier concepts 

of the Metaverse. A triangular search approach (title, 

abstract, keywords) was used to identify the central focus 

of Metaverse research . The search was restricted to articles 

and conference papers published by December 31, 2021, 

yielding 45,178 scientific documents from the Scopus 

database, which included data on publication year, authors, 

affiliations, titles, abstracts, journals, subject categories, 

and references. For simplicity, we will refer to Metaverse-

related research as "Metaverse". 

2.2 Tool  

This study applied both performance analysis and 

science mapping, which are the two main approaches in 

bibliometric research. Performance analysis focuses on 

evaluating the contributions of key scientific actors such as 

authors, institutions, and countries, while science mapping 

explores the structural and temporal development of 

knowledge within a research field. Bibliometric mapping in 

this context involves both constructing bibliometric 

networks and visually representing these networks [23].  

The VOSviewer, a software program designed for 

building and visualizing bibliometric networks. It offers 

various forms of visualization including network, overlay, 

and density maps, and it is capable of processing large 

bibliographic datasets. VOSviewer uses clustering 

techniques to group related publications and provides 

analytical insights based on these clusters. In this study, 

VOSviewer was employed to create network visualizations 

of keyword co-occurrence in Metaverse research from 2012 

to 2021. These visualizations were generated at the global 

level as well as for specific countries including the United 

States, China, and Germany. VOSviewer also facilitated 

the analysis of international collaboration through co-

authorship network visualizations. 

3. RESULTS 

3.1 Publication and Trend 

 

Figure 1. Publications relating to the Metaverse. 

In Fig. 1 shows a total of 45,178 scientific documents 

related to the Metaverse were identified in Scopus, over 

60% of which were conference papers, from 2012 to 2021. 

This reflects the importance of conferences in 

disseminating Metaverse research. Publication volume 

grew steadily, from 2,528 in 2012 to over 7,000 in 2021, 

despite slight dips in 2020ï2021 likely due to pandemic 

disruptions. The growth in publication output likely reflects 

a combination of researchersô intrinsic interest and 

increasing societal demand, driven especially by advances 

in AI, cloud computing, and related technologies. To 

highlight the main contributors in this field over the past 

decade, the top 10 most productive authors, publication 

sources, and institutions were identified from the Scopus 

database (see Table 1), with publication counts over the 10-

year period noted in parentheses. The leading contributor 

was Billinghurst M. (University of South Australia), known 

for his work on AR and wearable displays [24], followed 

by Steinicke F. (Universität Hamburg) and Latoschik M.E. 

(Julius-Maximilians-Universität Würzburg) [25]. The 

Lecture Notes in Computer Science series led Metaverse 

research publications from 2012 to 2021 with over 3,000 

papers, followed by key conferences such as the ACM 

International Conference and CHI. The most cited paper 

introduced a deep learning framework for time-series 

classification [26]. Top contributing institutions included 

the Chinese Academy of Sciences and CNRS, with major 

universities from China, the US, Germany, and Japan also 

among the leading contributors. 

Table 1. Top 10 publication authors and institution contributors 

Author  Source Title Institution  

Billinghurst, 

M. 

Lecture Notes In 

Computer Science  

Chinese Academy of 

Sciences  

Steinicke, F. 

ACM International 

Conference 

Proceeding Series  

Centre National de la 

Recherche Scientifique 




