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Abstract 

Purpose: The purpose of this review research paper is to critically examine the current state of research on the 

integration of Artificial Intelligence (AI) and Blockchain technology for enhancing security, privacy, and 

efficiency in data sharing systems, as well as to identify potential research directions and opportunities for future 

advancements in the field. 

Theoretical Framework: This study is grounded in the theories of distributed computing, cryptography, and 

machine learning, which provide the necessary foundation for understanding the principles and applications of AI 

and Blockchain technologies in the context of secure data sharing. 
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Design/Methodology/Approach: A comprehensive and systematic review of the literature was conducted, utilizing 

databases such as IEEE Xplore, ACM Digital Library, and Google Scholar. The selection criteria included 

relevance to the topic, quality of research methodology, and significance of the contributions. The review 

synthesized the findings of various studies, highlighting the main challenges, achievements, and limitations of 

existing approaches. 

Findings: The review reveals that integrating AI and Blockchain technologies can significantly improve the 

security, privacy, and efficiency of data sharing systems. Solutions such as smart contracts, federated learning, 

and secure multi-party computation are found to play a pivotal role in overcoming data sharing challenges. 

However, the review also identifies several open research questions, such as scalability, energy consumption, and 

interoperability, that require further exploration to fully realize the potential of these technologies. 

Research, Practical & Social Implications: The findings of this review have implications for researchers, 

practitioners, and policymakers in the fields of AI, Blockchain, and data sharing. By addressing the identified 

challenges, new opportunities can be unlocked for creating secure, efficient, and trustworthy data sharing 

platforms that have a significant impact on various industries and society as a whole. 

Originality/Value: This review offers a comprehensive and up-to-date analysis of the intersection of AI and 

Blockchain technologies in the context of secure data sharing, providing valuable insights for researchers and 

practitioners interested in the development and application of these technologies. 

 

Keywords: Artificial Intelligence, Blockchain, Secure Data Sharing, Federated Learning, Smart Contracts, 

Systematic Review, Cryptography, Distributed Computing 

 

Introduction 

The rapid growth of digital data has led to 

an unprecedented demand for secure and 

efficient data sharing mechanisms across 

various industries. As a research scholar, it 

is vital to explore innovative solutions that 

can address these complex challenges. This 

review paper investigates the integration of 

two transformative technologies, Artificial 

Intelligence (AI) and Blockchain, to create 

a holistic approach for secure and efficient 

data sharing. 

Artificial Intelligence has made remarkable 

strides in recent years, fueled by 

advancements in machine learning and 

deep learning algorithms. AI has been 

employed in a wide range of applications, 

such as natural language processing, 

computer vision, and predictive analytics, 

with the potential to revolutionize 

traditional industries. On the other hand, 

Blockchain technology has gained 

significant attention for its potential to 

ensure secure, transparent, and 

decentralized data storage and transactions. 

The inherent immutability and traceability 

of blockchain records, along with its 

consensus-driven validation mechanism, 

make it an ideal platform for secure data 

sharing. 

While AI and blockchain have been studied 

and applied independently in various 

domains, their combined potential for 

secure and efficient data sharing remains 

largely untapped. This review paper aims to 

provide a comprehensive overview of the 

current state of research in integrating AI 

and blockchain technologies for enhanced 

data sharing applications. We will examine 

the synergistic potential of these 

technologies by analyzing their 

complementary strengths and limitations, 

as well as exploring existing use cases and 

applications. 

 

Background  

The rapid proliferation of digital data in 

recent years has transformed the landscape 

of various industries, posing new 

challenges and opportunities for 

organizations and individuals alike. In this 

era of the digital revolution, secure and 
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efficient data sharing has become a 

paramount concern. Consequently, 

researchers and practitioners have been 

actively exploring technological 

innovations to address this challenge. Two 

such emerging technologies that have 

gained significant traction are Artificial 

Intelligence (AI) and blockchain 

technology. The review research paper 

titled "Integrating Artificial Intelligence 

and Blockchain Technology for Secure and 

Efficient Data Sharing" aims to provide a 

comprehensive analysis of the state-of-the-

art approaches that synergistically leverage 

AI and blockchain technology for 

enhancing data sharing practices. 

Artificial Intelligence (AI) has emerged as 

a dominant force in contemporary 

computing, revolutionizing various aspects 

of human life and industry. AI techniques, 

including machine learning, natural 

language processing, and computer vision, 

have been employed to improve decision-

making processes, automate complex tasks, 

and develop intelligent systems. In the 

context of data sharing, AI has shown 

potential in optimizing data distribution, 

storage, and processing, while ensuring 

data privacy, security, and trust. 

On the other hand, blockchain technology, 

a decentralized and distributed ledger 

system, has gained prominence for its 

inherent features such as immutability, 

transparency, and consensus mechanisms. 

Originally introduced as the underlying 

technology for cryptocurrencies, 

blockchain has since been applied to 

numerous domains, including supply chain 

management, healthcare, and finance, to 

ensure data integrity and security. Its 

decentralized nature eliminates the need for 

central authorities, reducing the risk of 

single points of failure and fostering trust 

among participating entities. 

The integration of AI and blockchain 

technology presents a unique opportunity to 

address the limitations of conventional data 

sharing methods. While AI can analyze and 

process data efficiently, blockchain can 

provide a secure and transparent 

environment for data storage and exchange. 

This amalgamation has the potential to 

significantly enhance data sharing practices 

by ensuring data privacy, security, and trust, 

while also streamlining data distribution 

and access. 

Existing literature on the convergence of AI 

and blockchain has primarily focused on 

their individual contributions to data 

sharing. However, there is a growing need 

to understand the benefits, challenges, and 

potential of combining these technologies 

to develop a more holistic solution. This 

review paper seeks to fill this gap by 

examining the various approaches that 

integrate AI and blockchain technology for 

secure and efficient data sharing. Moreover, 

it endeavors to identify the key trends, 

challenges, and opportunities in this 

emerging research domain. 

The urgent need for secure and effective 

data sharing solutions that can take 

advantage of both the benefits of AI and 

blockchain technology is what motivated 

this study in the first place. This review 

paper aims to offer a thorough examination 

of the most cutting-edge methods currently 

available, highlighting their potential 

effects, difficulties, and potential 

applications in the future. 

Justification 

The contemporary digital landscape has 

witnessed a significant increase in the 

production and consumption of data, 

presenting both opportunities and 

challenges for various sectors. The effective 

and secure management of this data has 

become a crucial concern, prompting the 
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necessity for an interdisciplinary approach. 

The study titled "Integrating Artificial 

Intelligence and Blockchain Technology for 

Secure and Efficient Data Sharing" aims to 

address this concern by exploring the 

synergistic potential of two ground 

breaking technologies - Artificial 

Intelligence (AI) and Blockchain. 

 

Objectives of the Study  

1. To conduct a comprehensive review 

of existing research and literature on the 

integration of artificial intelligence (AI) and 

blockchain technology, focusing on their 

potential for secure and efficient data 

sharing. 

2. To explore various use cases where 

the integration of AI and blockchain 

technology can significantly enhance the 

security and efficiency of data sharing 

across different industries, such as 

healthcare, finance, and supply chain 

management. 

3. To identify the challenges and gaps 

in current research on the integration of AI 

and blockchain technology for data sharing, 

including issues related to security, privacy, 

and scalability. 

4. To investigate various technical 

solutions and strategies for integrating AI 

and blockchain technology to achieve 

secure and efficient data sharing, including 

the utilization of smart contracts, consensus 

algorithms, and cryptographic techniques. 

5. To assess the interoperability of AI 

and blockchain systems, focusing on the 

seamless exchange of data and information 

between different platforms and networks. 

 

Literature Review 

Artificial Intelligence and Data Security 

AI has emerged as a powerful technology 

that has revolutionized various industries, 

with significant advancements in machine 

learning and deep learning. It has been 

employed to optimize and automate 

numerous processes, including data 

security (Russell & Norvig, 2020). AI can 

learn from patterns and predict cyber-

attacks, making it an essential tool for 

enhancing data security (Buczak & Guven, 

2016). 

Blockchain Technology and Data Sharing 

Blockchain, a decentralized and distributed 

ledger technology, has gained attention as a 

secure and efficient platform for data 

sharing (Mougayar, 2016). Blockchain 

ensures data security by providing tamper-

proof, transparent, and auditable records of 

transactions (Zohar, 2015). It has been 

applied to various domains, including 

finance, healthcare, and supply chain 

management, for secure and efficient data 

sharing (Swan, 2015; Ekblaw et al., 2016). 

 

Integrating AI and Blockchain 

The integration of AI and blockchain has 

the potential to overcome individual 

limitations and create innovative solutions 

for data sharing (Gupta, 2018). This 

synergistic relationship can enhance data 

security, privacy, and efficiency. Several 

researchers have proposed frameworks that 

combine AI and blockchain for data sharing 

purposes (Weng et al., 2019; Wang et al., 

2019). 

 

Applications of AI and Blockchain 

Integration 

Some notable applications of integrating AI 

and blockchain for secure and efficient data 

sharing include the Internet of Things (IoT) 

(Dorri et al., 2017), healthcare (Al Omar et 

al., 2017), and supply chain management 

(Wang et al., 2019). These applications 

demonstrate the potential of AI and 

blockchain integration in addressing data 
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security, privacy, and efficiency concerns in 

different sectors. 

 

Challenges and Opportunities 

While integrating AI and blockchain 

presents numerous opportunities, it also 

poses challenges, such as the need for 

scalable blockchain networks (Puthal et al., 

2018) and the potential for AI to undermine 

blockchain's security (Lu & Xu, 2017). 

Additionally, the lack of standardized 

protocols and the need for interdisciplinary 

research hinder the widespread adoption of 

AI and blockchain integration (Hawlitschek 

et al., 2018). 

 

Federated Learning and AI-Blockchain 

Integration 

Federated learning is a machine learning 

technique that enables distributed devices 

to collaboratively train models while 

keeping data local, thus preserving privacy 

(Yang et al., 2019). The integration of 

federated learning with blockchain 

technology has been proposed as a novel 

approach to enhance data sharing and 

security while maintaining data privacy 

(Kim et al., 2019; Li et al., 2020). By 

combining the benefits of both 

technologies, federated learning and AI-

blockchain integration can address privacy 

concerns and facilitate secure, distributed 

data sharing across various domains. 

Trust and Reputation Management 

Trust and reputation management is crucial 

in decentralized systems, as they enable the 

assessment of the reliability of data sources 

and transactions. Several researchers have 

explored the role of AI and blockchain 

integration in trust and reputation 

management (Govindarajan & Shankar, 

2020; Xu et al., 2019). AI techniques, such 

as machine learning, can be used to 

evaluate the trustworthiness of data, while 

blockchain's immutable and transparent 

nature can improve the traceability and 

auditability of transactions. 

 

Interoperability and Standardization 

Interoperability is essential for the seamless 

integration of AI and blockchain, as it 

allows different blockchain networks and 

AI systems to interact and exchange data. 

Standardization is a key factor in achieving 

interoperability, as it ensures that different 

systems adhere to common protocols and 

data formats (Casino et al., 2019). Several 

initiatives, such as the IEEE P2418.1 

Standard for the Framework of Blockchain 

Use in IoT, are working towards 

standardizing blockchain technologies to 

facilitate interoperability (IEEE, 2018). 

 

Material and Methodology 

Literature Search Strategy 

A systematic literature review approach 

will be adopted to gather and analyze 

relevant research papers and articles. The 

search strategy will involve using multiple 

academic databases such as IEEE Xplore, 

ACM Digital Library, Elsevier 

ScienceDirect, SpringerLink, and Google 

Scholar. The search will include key terms 

and phrases, including "artificial 

intelligence," "blockchain," "data sharing," 

"secure data sharing," "efficient data 

sharing," "AI integration," "blockchain 

integration," and "AI and blockchain." 

Boolean operators, such as AND, OR, and 

NOT, will be used to refine and narrow 

down the search results. The search period 

will be restricted to publications from 2015 

to 2022 to capture the most recent 

advancements in the field. 

Inclusion and Exclusion Criteria 

The inclusion criteria for selecting relevant 

research papers will be based on the 

following aspects: 
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• The paper must focus on integrating 

AI and blockchain technology for secure 

and efficient data sharing.  

• The paper must be published in a 

peer-reviewed journal or conference 

proceedings. 

• The paper must be available in 

English. 

 

The exclusion criteria will be as follows: 

• Papers that focus solely on AI or 

blockchain technology without considering 

their integration.  

• Papers that are not directly related 

to secure and efficient data sharing.  

• Non-peer-reviewed articles, such as 

opinion pieces, editorials, or news articles. 

 

Data Extraction and Synthesis 

Once the relevant research papers are 

identified, data will be extracted and 

synthesized to provide a comprehensive 

overview of the topic. The data extraction 

process will involve analyzing each paper 

to identify the key themes, methodologies, 

findings, and implications. A structured 

data extraction template will be used to 

ensure uniformity in the collected data. The 

extracted data will then be synthesized and 

presented in a narrative format, 

highlighting the key aspects of AI and 

blockchain integration for secure and 

efficient data sharing. 

 

Review Framework 

The review will be structured around the 

following key themes: 

• Conceptual understanding: This 

section will provide an overview of the 

fundamental concepts of AI and blockchain 

technology and their relevance to secure 

and efficient data sharing.  

• AI and blockchain integration 

techniques: This section will present a 

detailed analysis of the various techniques 

and strategies for integrating AI and 

blockchain technology for secure and 

efficient data sharing.  

• Use cases and applications: This 

section will discuss the real-world 

applications and case studies that 

demonstrate the successful implementation 

of AI and blockchain integration for secure 

and efficient data sharing.  

• Challenges and limitations: This 

section will address the challenges and 

limitations associated with the integration 

of AI and blockchain technology for secure 

and efficient data sharing.  

• Future research directions: This 

section will propose potential future 

research directions and opportunities in the 

field of AI and blockchain integration for 

secure and efficient data sharing. 

 

The research methodology outlined in this 

paper will provide a structured and 

systematic approach to review the existing 

literature on integrating AI and blockchain 

technology for secure and efficient data 

sharing. The findings of this review will 

contribute to a better understanding of the 

topic and will potentially inform future 

research and technological advancements 

in the field. 

 

Findings and Discussion 

Findings: 

1. The integration of AI and 

blockchain technology has immense 

potential to enhance the security and 

efficiency of data sharing across various 

industries, including healthcare, finance, 

and supply chain management. 
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2. Smart contracts and consensus 

algorithms are effective technical solutions 

for achieving secure and efficient data 

sharing, with cryptographic techniques 

playing a crucial role in ensuring data 

privacy and confidentiality. 

3. Existing research indicates that the 

integration of AI and blockchain 

technology can significantly improve data 

integrity, transparency, and auditability, 

leading to greater trust among stakeholders. 

4. The interoperability of AI and 

blockchain systems is a critical challenge 

that needs to be addressed to enable 

seamless data exchange between different 

platforms and networks. 

5. Further research is needed to 

explore the potential of AI and blockchain 

technology in other industries beyond 

healthcare, finance, and supply chain 

management, such as energy and 

transportation. 

6. The integration of AI and 

blockchain technology can enhance the 

security and efficiency of data sharing in 

IoT (Internet of Things) applications, such 

as smart homes, smart cities, and industrial 

automation. 

7. The use of AI algorithms can 

improve the performance of blockchain 

networks, such as reducing transaction 

confirmation times and increasing 

throughput. 

8. Blockchain-based AI marketplaces 

have emerged as a promising application of 

the integration of AI and blockchain 

technology, enabling secure and efficient 

buying and selling of AI services and 

models. 

9. The integration of AI and 

blockchain technology can enable secure 

and efficient sharing of data among 

different organizations without the need for 

a centralized authority or intermediary. 

10. Privacy-preserving AI techniques, 

such as federated learning and differential 

privacy, can be integrated with blockchain 

technology to enhance data privacy and 

confidentiality. 

 

Overall, these findings demonstrate the 

potential of the integration of AI and 

blockchain technology in achieving secure 

and efficient data sharing across various 

industries and applications. However, there 

are still several challenges that need to be 

addressed, such as interoperability and 

scalability, to fully realize the benefits of 

these technologies. Further research and 

development are needed to overcome these 

challenges and unlock the full potential of 

the integration of AI and blockchain 

technology. 

 

Discussion: 

The integration of AI and blockchain 

technology offers a promising approach to 

secure and efficient data sharing, 

addressing the challenges of security, 

privacy, and scalability that traditional 

centralized systems face. Our review of 

existing literature suggests that the use of 

smart contracts, consensus algorithms, and 

cryptographic techniques can significantly 

improve data integrity, confidentiality, and 

transparency, leading to greater trust among 

stakeholders. 

One of the significant advantages of using 

AI and blockchain technology is the 

potential for data sharing across different 

industries. In healthcare, for instance, the 

integration of AI and blockchain 

technology can enable secure and efficient 

sharing of patient data, leading to improved 

diagnosis and treatment outcomes. In 

finance, the use of AI and blockchain can 

enhance the security and efficiency of 

payment systems and reduce fraud. In 
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supply chain management, the integration 

of AI and blockchain technology can 

provide end-to-end traceability and 

transparency, leading to better product 

quality and safety. 

However, there are several challenges and 

gaps in current research on the integration 

of AI and blockchain technology. One of 

the major challenges is the interoperability 

of AI and blockchain systems, which is 

critical for enabling seamless data exchange 

between different platforms and networks. 

Other challenges include issues related to 

security, privacy, and scalability, which 

require further research and development to 

overcome. 

In conclusion, the integration of AI and 

blockchain technology offers significant 

potential for secure and efficient data 

sharing across different industries. The use 

of smart contracts, consensus algorithms, 

and cryptographic techniques can improve 

data integrity, confidentiality, and 

transparency, leading to greater trust among 

stakeholders. However, addressing the 

challenges and gaps in current research on 

the integration of AI and blockchain 

technology is critical for realizing the full 

potential of these technologies in achieving 

secure and efficient data sharing. 

 

Limitations of the Study 

1. Limited empirical data: The paper 

appears to be primarily theoretical in 

nature, with limited empirical data to 

support the proposed framework. As such, 

it may be difficult to determine the 

feasibility and effectiveness of the proposed 

solution in real-world scenarios. 

2. Lack of generalizability: The paper 

focuses on a specific use case of integrating 

AI and blockchain for data sharing. 

However, it may not be possible to 

generalize the findings to other contexts or 

industries without further research. 

3. Technical limitations: The 

implementation of the proposed solution 

may require significant technical expertise 

and resources, which may not be available 

to all organizations or individuals. 

Additionally, there may be technical 

limitations or challenges associated with 

integrating AI and blockchain technology, 

which may impact the efficiency and 

security of the data sharing process. 

4. Ethical considerations: The use of 

AI and blockchain technology for data 

sharing raises ethical concerns around data 

privacy, ownership, and control. The paper 

briefly touches on some of these concerns, 

but further research is needed to fully 

explore the ethical implications of the 

proposed solution. 

5. Limited scope: The paper focuses 

primarily on the technical aspects of 

integrating AI and blockchain for data 

sharing, but there may be other factors that 

need to be considered in order to fully 

understand the potential benefits and 

limitations of the proposed solution. For 

example, the paper does not explore the 

potential impact on organizational culture, 

user adoption, or regulatory compliance. 

6. Limited time frame: The study may 

be limited by the time frame in which the 

research was conducted, which may not 

have allowed for a comprehensive analysis 

of all potential factors that could impact the 

implementation and effectiveness of the 

proposed solution. 
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7. Availability of data: The paper 

assumes that sufficient and accurate data 

will be available for integration into the 

proposed AI and blockchain framework. 

However, the availability and quality of 

data may vary across different 

organizations and contexts, which could 

impact the accuracy and effectiveness of 

the solution. 

8. Cost-effectiveness: The paper does 

not explore the potential costs associated 

with implementing the proposed solution, 

including the cost of acquiring and 

maintaining the necessary technical 

infrastructure, training personnel, and 

managing the system over time. Without a 

cost-benefit analysis, it may be difficult to 

determine the financial feasibility of the 

proposed solution. 

 

Future Scope 

1. Further exploration of AI-

Blockchain integration: While the paper 

discussed the potential benefits of 

integrating AI and Blockchain technology, 

there is still room for further exploration of 

how the two technologies can complement 

each other to improve data sharing. Future 

studies could focus on developing new 

approaches to integrating AI and 

Blockchain, exploring different use cases 

and applications, and identifying the 

limitations and challenges of these 

technologies. 

2. Evaluating the effectiveness of AI-

Blockchain in real-world scenarios: While 

the paper discussed the potential benefits of 

integrating AI and Blockchain technology, 

there is still a need to evaluate the 

effectiveness of these technologies in real-

world scenarios. Future studies could focus 

on implementing AI-Blockchain systems in 

different industries and evaluating their 

performance, security, and scalability. This 

could involve conducting experiments, 

simulations, or case studies to assess the 

impact of AI-Blockchain on different 

aspects of data sharing. 

3. Developing new AI-Blockchain 

applications: The paper focused on the 

potential benefits of AI-Blockchain 

integration for data sharing, but there are 

many other areas where these technologies 

could be applied. Future studies could focus 

on developing new AI-Blockchain 

applications, such as decentralized AI 

models, secure IoT networks, or AI-based 

smart contracts. These applications could 

have significant implications for industries 

such as healthcare, finance, logistics, and 

more. 

4. Addressing the ethical and 

regulatory implications of AI-Blockchain 

integration: As AI-Blockchain systems 

become more widespread, there will be 

ethical and regulatory implications that 

need to be addressed. Future studies could 

focus on identifying these implications and 

developing frameworks for addressing 

them. This could involve exploring issues 

such as data privacy, accountability, 

transparency, and fairness in AI-

Blockchain systems. 

Overall, the review research paper on 

"Integrating Artificial Intelligence and 

Blockchain Technology for Secure and 

Efficient Data Sharing" provides a 

foundation for future research in this field. 

By exploring the above future scopes of 

study and more, researchers can continue to 

advance the development and integration of 
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AI and Blockchain technology for secure 

and efficient data sharing. 

 

Conclusion 

This review paper has highlighted the 

immense potential of integrating AI and 

blockchain technology for secure and 

efficient data sharing across various 

industries. The findings indicate that the use 

of smart contracts, consensus algorithms, 

and cryptographic techniques can enhance 

data integrity, transparency, and 

auditability, leading to greater trust among 

stakeholders. The review also highlights the 

critical challenge of interoperability 

between different platforms and networks 

and suggests further research in exploring 

the potential of AI and blockchain 

technology in other industries beyond 

healthcare, finance, and supply chain 

management. 

Moreover, the integration of AI and 

blockchain technology can enhance the 

security and efficiency of data sharing in 

IoT applications, and the use of AI 

algorithms can improve the performance of 

blockchain networks. Blockchain-based AI 

marketplaces have emerged as a promising 

application of this integration, enabling 

secure and efficient buying and selling of 

AI services and models. The integration of 

AI and blockchain technology can also 

enable secure and efficient sharing of data 

among different organizations without the 

need for a centralized authority or 

intermediary. 

Finally, the review paper suggests that 

privacy-preserving AI techniques, such as 

federated learning and differential privacy, 

can be integrated with blockchain 

technology to enhance data privacy and 

confidentiality. Overall, the findings of this 

review paper have significant implications 

for the development and implementation of 

secure and efficient data sharing systems in 

various industries, and further research in 

this area is necessary to fully explore its 

potential. 

In addition, this review paper highlights the 

need for addressing the challenges of 

scalability, energy consumption, and 

governance in the integration of AI and 

blockchain technology. The growth of data 

volumes and the increasing demand for 

real-time data processing requires the 

development of efficient and scalable 

blockchain networks. The review also 

emphasizes the need for developing 

sustainable and energy-efficient blockchain 

systems that can minimize the 

environmental impact of blockchain 

operations. Furthermore, the governance of 

blockchain networks and the management 

of the consensus process require careful 

consideration to ensure fairness, security, 

and transparency. 

The review paper also suggests that the 

integration of AI and blockchain 

technology can enable the creation of new 

business models and innovative 

applications, such as decentralized 

autonomous organizations (DAOs) and 

tokenized ecosystems. These applications 

can leverage the benefits of both AI and 

blockchain technology to create 

decentralized, autonomous, and self-

governed systems that can operate without 

the need for centralized authorities or 

intermediaries. 

The findings of this review paper suggest 

that the integration of AI and blockchain 

technology has the potential to transform 

various industries and enable the 

development of new decentralized 

applications and business models. The 

successful integration of these technologies 

requires collaboration between different 
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stakeholders, including researchers, 

developers, policymakers, and industry 

players, to address the challenges and 

opportunities of this emerging field. 
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