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ABSTRACT  
The metaverse, a 3D immersive and personalized virtual world, relies on various technologies for enhanced user 

experiences. Securing digital content and data in the metaverse is a challenge, where blockchain emerges as a 

promising solution due to its decentralization, immutability, and transparency. This survey explores blockchain's 

role in the metaverse, covering aspects like data acquisition, storage, sharing, interoperability, and privacy. It 

also examines blockchain’s impact on key technologies such as IoT, digital twins, AI, big data, and immersive 

applications. 
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I. INTRODUCTION

J.  
A. Research Background 

Blockchain technology could be defined 

as a growing list of records that are termed 

as blocks. It can be recognized as a 

distributed database, called a distributed 

ledger which tends to be shared among the 

among the networks of computer. 

Blockchain is a form of democratized 

database that helps store electronic data in 

a digital format. Mining tends to be 

considered a significant process in 

blockchain which is defined as the process 

of creating new cryptocurrency coins 

(Mourtzis, Angelopoulos and Panopoulos, 

2023). There are certain benefits of 

blockchain such as enhancing the 

reliability of the network which is being 

achieved by identifying the identity of the 

organization thereby ensuring to enhance 

the privacy of the users. It also helps in 

maintaining transparent communication 

among the participants of the network. 

Metaverse could be defined as the 

extensive online world that enables people 

to interact through digital avatars. 

Metaverse was introduced by Neil 

Stephenson. Metaverse helps in 

revolutionizing different aspects of life 

including e-commerce, healthcare, 

education, and entertainment. The 

applications based on blockchain in the 

metaverse are related to various kinds of 

digital assets. Some examples of digital 

assets include NFT, user-generated 

content, and cryptocurrency. Some 

characteristics of Metaverse include 

global, persistent, immersive, sustainable, 

synchronized, and interoperable. Various 

technologies of Metaverse are Artificial 

Intelligence, the Internet of Things, Cloud 

and Edge Computing, and Blockchain. 

 
Figure 1: Blockchain in the 

metaverse Source: (Huynh-The et al, 

2023) 

  

B. Problem Statement 

The integration of blockchain 

technology within the evolving ecosystem 

of Metaverse presents both opportunities 

and challenges. The problem of the 

research is to identify the key regulatory, 

challenges, and innovative solutions in 

implementing various processes of 

Metaverse. However, this research tends to 

contribute to the advancement of 

blockchain-enabling Metaverse 

environments. 

 

C.  Scope of Research 
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The scope of the research on blockchain 

and Metaverse tends to encompass various 

topics that offer a wide range of 

opportunities for innovation, and 

identification. The research tends to delve 

into the technical aspects of integrating 

blockchain technology with virtual 

environments including smart contracts, 

decentralized applications, requirements of 

the metaverse, and development of 

interoperable protocols (Maksymyuk et al, 

2022). This research also focuses on 

exploring the applications of blockchain to 

enhance the ownership of digital assets. It 

also encompasses a user-centric approach 

including adoption barriers, and user-

experience design that helps in creating 

immersive virtual environments. It also 

emphasized understanding the potential 

barriers, benefits, and implications of 

integrating technology with the metaverse. 

 

D. Aim and Objectives 

Aim: 

 

The research aims to explore the 

implications and barriers associated 

with the application of blockchain 

solutions that help enhance the 

interoperability, security, and 

functionality of Metaverse. 

Objectives 

 

 To examine the concept of the 

integration of blockchain on 

Metaverse 

 To analyze the role of Blockchain 

in the Metaverse 

 To determine the challenges of 

implementing blockchain 

technologies. 

 

 

E. Research Questions 

What is the role of Blockchain in 

Metaverse? 

What are the challenges of 

implementing blockchain 

technologies? 

 

F. Research Structure 

 Introduction – This chapter 

provides an overview of the 

specific topic, aim, objectives, 

and research questions. 

 Literature Review – It 

provides deep insights into the 

objectives of the research. 

 Research Methodology – It 

demonstrates the methods 

used for collecting the data 

such as qualitative, and 

secondary research on the 

research topic. 

 Results and Discussion – 
This section helps to analyze 

the collected data for results. 

 Conclusionand 
Recommendations–It 

summarizes the topic, and 

provides recommendations to 

further conduct the research. 

 

II. LITERATURE REVIEW 

 

A. Introduction 

The literature review chapter 

demonstrates an overview of the existing 

research on the integration of blockchain 

technology on Metaverse. This chapter 

helps in examining the relevant concepts, 

findings, and theoretical frameworks 

concerning decentralized economies, 

ownership of digital assets, and 

interoperability with the digital 

environment. It aims to identify 

opportunities, challenges, and gaps in the 

context of the intersection of blockchain 

and the metaverse. Critical analysis has 

been done using case studies, peer-

reviewed articles, and academic papers. 

This chapter tends to set the foundation 

for the research on  relevant topics 

thereby focusing on highlighting the 

importance of exploring the dynamic 

evolving field. 

 

B. To examine the concept of the 

integration of blockchain on Metaverse 

According to Mourtzis, Angelopoulos 

and Panopoulos (2023), the integration of 

blockchain technology into the metaverse 

provides a transformative shift in the way 
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virtual environments are experienced. The 

integration of blockchain technology 

includes utilizing blockchain’s transparent 

ledger that helps in enhancing different 

aspects of metaverse. The integration of 

blockchain technology various key 

concepts like mechanisms of governance, 

interoperability, identifying management, 

and ownership of digital assets. 

Blockchain help in ensuring ownership of 

digital assets within the metaverse using 

the creation of non-fungible tokens that 

enable the users to trade virtual items 

thereby ensuring authenticity. However, in 

the words of Weinberger and Gross 

(2023), integration of blockchain 

technology tends to foster interoperability 

between various virtual platforms, and 

worlds within the metaverse. The 

mechanisms of governance regarding 

blockchain including decentralized 

autonomous organizations help the 

governance within the metaverse. This 

tends to motivate the users to actively 

participate in the governance of the digital 

worlds, and shaping the direction of 

metaverse ecosystems. The integration of 

blockchain technology in the metaverse 

tends to have the potential to foster 

innovation, democratize access, and ensure 

to creation of a more equitable digital 

future. 

 
Figure 2: Blockchain in the metaverse 

Source: (Huynh-The et al, 2023) 

C. To analyze the role of Blockchain in 

Metaverse 

 

In the words of Liu, Fan and Qi (2022), 

the application of Blockchain technology 

in Metaverse provides various 

opportunities that help enhance different 

aspects of the virtual environment such as 

ownership of digital assets, 

interoperability, deployment of smart 

contracts, and NFTs. In terms of 

ownership of digital assets, blockchain 

helps in creating non-fungible tokens that 

tend to represent specific digital assets 

including virtual real estate, and digital art 

within the metaverse. By tokenizing digital 

assets on a blockchain it helps the users to 

gain ownership, the ability to trade 

seamlessly, and transfer across various 

virtual platforms. However, on the other 

hand, as stated by Lohachab et al, (2021), 

interoperability helps transfer the assets 

seamlessly and helps to foster a connected 

virtual environment. Standards of 

blockchain like Ethereum Virtual Machine 

enable interoperability between various 

platforms and worlds in the metaverse. 

According to Balcerzak et al, (2022), the 

deployment of smart contracts helps 

decentralize the operation of contracts in a 

verifiable, programmed, and trustworthy 

way by developing a financial system on 

top of blockchain. This significantly 

contributes to minimizing harmful 

behaviors like corruption. The nature of 

the blockchain network helps smart 

contracts to be transparent, programmable, 

verifiable, and automated which helps to 

interact without involving the third-party 

verification program. However, as 

mentioned by Banaeian Far and Hosseini 

Bamakan (2023), one of the essential 

features of NFT is the uniqueness which 

helps in analyzing the identity 

representation. In the context of the 

metaverse, virtual assets tend to come with 

certificates known as NFTs which 

primarily signify ownership. For example 

– exclusive assets can be transferred or 

traded freely. 

 

D. To determine the challenges of 

implementing blockchain technologies 

 

Implementing blockchain technologies 

tends to present various challenges that 

must be addressed by the organization 

including scalability, interoperability, 

security, privacy, and experiences of the 

users. Scalability tends to become a 

significant challenge that might lead to 
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congestion in the network, higher fees, 

and slower time to execute transactions. 

Therefore, solutions like mechanisms of 

alternative consensus, and sharding aid in 

addressing the challenge of implementing 

blockchain technologies. According to 

Belchior et al, (2021) interoperability is 

recognized as the challenge toimplement 

blockchain technology. Interoperability 

solutions like cross-chain bridges, and 

protocols of interoperability help in 

transferring the assets, and seamless 

communication across various networks 

of blockchain. However, in the words of 

Singh, Hosen and Yoon (2021), 

blockchain often came across issues of 

cyberattacks including 51% attacks and 

incidents of hacking. It reflects the 

importance of robust security measures 

which lead to protect the blockchain 

networks. 

 
Figure 3: Challenges of implementing 

blockchain Technologies 

Source: (fastercapital, 2024) 

 

E. Conceptual Framework 

The conceptual Framework in the 

chapter of literature review help in setting 

the base to understand the research on the 

integration of blockchain technology into 

the metaverse. It assists in offering a 

structured approach which enable the 

researcher to organize the different 

concepts discussed in the research 

(Shikalepo, 2020). This might help to 

identify the application of various relevant 

theories of management like resource 

dependence theory, and stakeholder 

theory. The Resource Dependency theory 

tends to play a very significant role to 

analyze the integration of blockchain in the 

metaverse. It also helps in highlighting the 

significance of managing dependencies 

from various external sources like 

protocols of blockchain, and regulatory 

support (Radanliev, 2023). 

 

Stakeholder theory aligns with the 

integration of blockchain technology into 

metaverse by contributing in underscoring 

the significance of engaging different 

stakeholders in the governance of the 

virtual environment. Therefore, by 

ensuring the active participation of 

stakeholders it help in building trust of the 

managers, and enhancing the legitimacy 

within the metaverse ecosystem (Bult 

2022). 

 

The diagram presented below is depicting 

the implication of blockchain technology 

as it helps in ensuring security of data, 

efficiency, maintain transparency, and 

cost-effectiveness. However, the 

blockchain technology assists in financial 

management, supply chain management, 

management of real estate, building 

information modelling, and electronic data 

management (ResearchGate, 2019). 

Blockchain tends to play a very crucial 

role in enhancing the collaboration, and 

provide the opportunity to transfer the 

data. It also ensures in contributing to 

advance the research in various other 

fields. 

 

F. Research Gap 

Looking at the of blockchain 

technology in the metaverse, results into 

creating the research gap that could not 

help in grasping the difficulties, and 

practical implications of blockchain 

advances including IoT, big data, and 

artificial intelligence. The research will in 

general underscore to provide the 

theoretical frameworks with the help of 

peer-reviewed, and empirical articles. 

This research assists in analyzing the 

impact of blockchain technologies into 

the metaverse. Therefore, it is essential to 

address the identified research gap as it 

might help making more informed 

decisions, and key ideas within the 

implementation of blockchain-enabled 

technologies in the virtual environment. 
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G.  Summary 

This chapter tends to provide a 

comprehensive overview regarding the 

application of blockchain technology 

in the metaverse with the help of the 

concepts and theoretical frameworks. 

It also assists the researcher to 

examine the role of blockchain 

technology to enhance the governance, 

ownership of digital assets, and 

interoperability within the virtual 

environment. Moreover, the research 

tends to explore the impact of 

blockchain-enabling technologies like 

big data, the Internet of Things, and 

artificial intelligence in the metaverse. 

It helps in providing useful insights 

into the application, challenges, and 

opportunities of integrating blockchain 

technology. Synthesizing the literature 

review, and empirical studies helps in 

understanding the integration of 

blockchain into the virtual 

environment. 

 

III. RESEARCH 

METHODOLOGY 

 

A. Introduction 

This chapter offers a detailed outline of 

the techniques used to conduct the study 

on blockchain and the metaverse. This 

section includes various aspects including 

methods of collecting data, research 

philosophy, and data analysis. The 

introduction section of the research 

methodology helps in examining the 

purpose behind t h e s e l e c t e d m e t h o 

d o l o g y t h e r e b y outlining the scope, 

objectives, and structure of the 

methodology section. 

 

B. Research Method 

Research method could be defined as 

the technique being used by the 

researchers to gather the data to address 

the questions of the research. There are 

majorly two kinds of research methods 

such as qualitative and quantitative 

research method. For this research 

qualitative research has been selected to 

gather the information, and non-numerical 

data for the topic integrating blockchain 

into the metaverse (Busetto, Wick and 

Gumbinger, 2020). The techniques of 

qualitative research include case studies, 

focus groups, and content analysis. Using 

qualitative research method, enable the 

researchers to explore the role, and 

challenges of blockchain technology into 

the metaverse. 

 

C.  Data Collection Method 

Data collection tends to be considered 

as significant step in the research process 

to collect the data. Secondary data 

collection has been chosen for this 

research which is beneficial in saving time, 

cost, and analyzing the data. The 

secondary data collection method enables 

the researcher to analyze the accuracy of 

data points, and identify the limitation in 

the research (Sherif, 2018). Different 

methods such as books, journals, and peer-

reviewed articles are used to collect 

information using secondary data 

collection method. This enables to gain 

useful insights on the significance of 

integrating blockchain technology into the 

metaverse. 

 

D.  Research Philosophy 

Research philosophy could be referred 

to as the set of guiding principles that 

enables to inform the researchers how to 

conduct their studies. In this research, 

Interpretivism philosophy has been used 

which helped to gain insights into the 

concept, and key ideas of blockchain, and 

challenges of blockchain technology into 

metaverse (Alharahsheh and Pius, 2020). 

This philosophy helps the researchers to 

identify various shortcomings which might 

arise during the implementation of the 

blockchain-enabled technologies into the 

metaverse. 

 

E. Data Analysis 

Data analysis could be defined as the 

process of identifying patterns. In this 

research content analysis has been used 

which helped to gain deeper insights into 

integrating blockchain into metaverse 

(Narin, 2021). Employing different tools 
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like secondary data collection methods, 

content analysis, qualitative research 

method helps to examine the importance of 

integrating blockchain technologies such 

as IoT, big data and AI into the metaverse. 

 

F. Readability and Validity 

Reliability and Validity tends to play a 

very significant role in the research to 

ensure that the collected data is 

meaningful, relevant, and accurate. 

Researchers tend to assess the reliability 

and validity of the measurement 

instruments which helps in demonstrating 

the methodology used in the research. 

 

G.  Ethical Consideration 

Ethical consideration in the research 

helps the researchers to maintain privacy, 

and anonymity of the participants while 

gathering information for this research on 

blockchain into the metaverse. 

Maintaining the privacy of the data 

gathered from the participants assists in 

developing trust. 

 

H.  Limitation of the study 

The data for this research has been 

collected using qualitative and secondary 

data collection method. It does not help 

in providing the numerical data regarding 

the percentage of users affected by the 

implementation of blockchain-enabling 

technologies in metaverse. However, on 

the other hand the researchers can also 

use primary and quantitative data to 

gather numerical data. This might be 

easier to analyze the collected 

information and get more accurate 

results. 

 

 

IV. DATA ANALYSIS AND 

FINDINGS 

 

A. Introduction 

This section provides an insight into 

the concept and applications of 

metaverse. Further, it helps in analyzing 

the impact of blockchain enabling 

technologies in the metaverse. At last, it 

also aids in demonstrating the key 

concepts, and findings of the research. 

 

B. Concept and applications of metaverse 

Metaverse tends to be considered as 

the nest phase of digital evolution that 

helps in revolutionizing the digital 

adoption to extend the domain of various 

services. Meta here means more 

comprehensive, and verse represents a 

space. It could be defined as the fusion of 

various emerging technologies like 

digital twins, artificial intelligence, and 

IoT. Some of the popular uses of 

metaverse include digital arts, online 

video conferencing, and digital real 

estate. 

 

C. Impact of Blockchain enabling 

technologies in the metaverse 

Blockchain-enabling technologies in 

the metaverse such as Artificial 

intelligence, IoT, Big Data, a n d d i g i t 

a l t w i n s h e l p t h e users to 

participate in various social, and 

economic activities. The IoT devices in 

the metaverse help in collecting real-time 

data on the usage of virtual assets, and 

interaction of the users (Huynh-The et al, 

2023). The data that have been gathered 

can be recorded on the blockchain 

securely which helps in tracking the 

virtual assets and different activities 

within the metaverse. Technologies of 

artificial intelligence in the metaverse 

tend to augment the virtual environment 

thereby ensuring enhanced interactivity, 

and realism. 

Big data into the metaverse help to analyze 

the gathered data gathered by the 

interactions of the users, and other virtual 

simulations. Big data analytics is one of 

the essential technologies of blockchain 

that help in ensuring the privacy, and 

security of data being collected for the 

research (Huynh- The et al, 2023). Digital 

twins in the metaverse can be helpful in 

building virtual replicas in the real-world 

environment. Blockchain technology 

assists in ensuring the authenticity of 

digital twins by recording the usage history 

on the blockchain securely. 
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Figure 4: Impact of blockchain for 

technical aspects in metaverse Source: 

(Gadekallu et al, 2022) 

 

D.  Findings 

The findings of the research assist in 

highlighting the potential role of 

blockchain-enabling technologies in the 

metaverse. Through the integration of the 

IoT, digital twins, artificial intelligence, 

and digital twins help the users to engage 

in different social, and economic activities 

in digital environment. These technologies 

help in gathering real-time data, predictive 

modelling, and enhancing the engagement 

of the users. Blockchain tends to ensure 

privacy, and security of data into 

metaverse thereby facilitating into 

developing the decentralized virtual 

environment. 

 

V. CONCLUSION AND 

RECOMMENDATION 

 

A. Introduction 

The purpose of this section is to provide 

brief overview of the key concepts, and 

various other ideas discussed in the 

report. On the basis of the findings of 

the research the recommendation 

section tends to offer practical insights. 

However, in other words in the 

conclusion chapter summary of the 

research have been presented along 

with the recommendations to address 

the challenges, and overcome the 

limitations. 

 

B. Conclusion 

Blockchain ensures transparency but it 

also raises issues of privacy specifically 

in public blockchains. Technologies of 

blockchain enhancing privacy include 

zero-knowledge proofs that help in 

addressing the challenges of 

implementing blockchain technologies. 

The experience of the users to interact 

with the blockchain technology can be 

difficult for non-technical users. 

Minimizing the transaction times, and 

fees, and improving the interface of the 

users help enhance the experience and 

drive adoption of the application of 

blockchain. 

 

C. Recommendation 

 

 Implementingrobust security 

measures 
The priority if the organization 

should be to implement the robust 

security measures which helps in 

safeguarding the digital assets, 

and data collected from the users. 

It includes encryption, and 

conducting security audits 

regularly which help in detecting 

the vulnerabilities. 

 

 Promoting ethical data practices 
Implementing the transparent 

policies of data, and mechanisms 

to port data might enable the 

organizations to enhance the trust 

among the users in blockchain-

enabled technologies (Ishmaev, 

2020). 

 

 Optimizing the experiences of 

the users 
The organizations should focus on 

prioritizing the user experience 

design, reduce the time of 

transactions. This might help in 

enhancing the usability of 

blockchain-based services for the 

non-technical users. 
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