
               

SCIENTIFIC CULTURE, Vol. 12, No. 4, (2026), pp. 3874-3885 
Open Access. Online & Print 

 
 

                                      www.sci-cult.com   

DOI: 10.5281/zenodo.12426442 
  

 

Copyright: © 2026. This is an open-access article distributed under the terms of the Creative Commons Attribution License. 
(https://cre-ativecommons.org/licenses/by/4.0/). 

ARTIFICIAL INTELLIGENCE AND BLOCKCHAIN IN THE 
DIGITAL SOCIETY: GOVERNANCE, SECURITY, AND 

CULTURAL IMPLICATIONS 

Deepa Parasar1*, Dr. Priyanka Mishra2, Aman Kumar Hamilton3, Snigdha Madhab 
Ghosh4, Dhanashree Rohan Kedare5, Dr. Atowar ul Islam6 

1Professor, Department of CSE, Amity University Maharashtra, Mumbai. 
Email: deepaparasar@gmail.com,  ORCID ID: https://orcid.org/0000-0002-2856-054X 

2Professor, Faculty of Computer Science & Engineering, Poornima University, Jaipur, Rajasthan. 
Email: priyanka.mishra@poornima.edu.in 

3Assistant Professor, Jagran Lakecity University, Bhopal, Madhya Pradesh. 
Email: akhamilton2026@gmail.com, ORCID iD: 0009-0005-2073-6538 

4Assistant Professor, Department of CSE-AI, Specialization: Artificial Intelligence and Machine Learning, 
Brainware University, Email: sm.ghosh.kgp@gmail.com,  ORCID iD: 0000-0003-2999-9594 

5Assistant Professor, Department of CE, Specialization: Machine Learning, Parul University, Vadodara, 
391760, Gujarat, Email: dhanshree.kedare29320@paruluniversity.ac.in, ORCID iD: 0009-0003-2131-050X 

6Associate Professor, Department of Computer Science, University of Science and Technology Meghalaya, 
Email: atowar91626@gmail.com, ORCID iD: 0000-0001-5345-0556 

Received: 15/12/2025 Corresponding Author: Deepa Parasar 
Accepted: 16/03/2026 (deepaparasar@gmail.com) 

ABSTRACT 

Among the most influential technologies that predetermine the current digital society, artificial intelligence (AI) and 
blockchain have emerged as fast as the digitalization of technologies. This review examines the conceptual and 
practical implications and applications of AI and blockchain with particular attention to how the two can be used 
in the framework of digital governance, cybersecurity, and socio-cultural change. The analysis synthesizes existing 
literature to explore how AI enhances data processing, predictive analytics, and automated decision-making, while 
blockchain strengthens transparency, decentralization, and data integrity in digital systems. Their integration is 
shown to support more efficient governance frameworks, improved policy decision-making, secure digital 
infrastructures, and reliable identity management. At the same time, the review highlights broader societal impacts, 
including changes in digital trust, ownership structures, and creative and media industries. Despite these 
opportunities, several challenges remain, including governance fragmentation, ethical concerns, privacy risks, and 
limitations related to interoperability and institutional readiness. New research directions are also outlined in the 
form of trustworthy and explainable AI, sustainable technological infrastructures, and the adoption of AI and 
blockchain systems of Web3 and decentralized digital ecosystems. Altogether, AI and blockchain convergence is an 
important change in the structure of the digital space, and it will need harmonized governance structures and 
responsible innovation to establish safe, transparent and inclusive digital societies. 

KEYWORDS: Artificial Intelligence, Blockchain, Digital Governance, Cybersecurity, Digital Society, Digital 
Trust, Explainable AI, Decentralized Systems. 

mailto:deepaparasar@gmail.com
https://orcid.org/0000-0002-2856-054X
mailto:priyanka.mishra@poornima.edu.in
mailto:akhamilton2026@gmail.com
mailto:sm.ghosh.kgp@gmail.com
mailto:dhanshree.kedare29320@paruluniversity.ac.in
mailto:atowar91626@gmail.com


3875 ARTIFICIAL INTELLIGENCE AND BLOCKCHAIN IN THE DIGITAL SOCIETY 
 

SCIENTIFIC CULTURE, Vol. 12, No. 4, (2026), pp. 3874-3885 

1. INTRODUCTION 

The high-rate of development of digital 
technologies has essentially transformed modern 
societies by affecting the governance platforms, the 
economic process, and relations among cultures. One 
of the most revolutionary innovations is artificial 
intelligence (AI) and blockchain that have become 
significant technological actors in the developing 
digital economy. With AI, computation systems can 
execute tasks that are traditionally performed using 
human cognition, like reasoning, learning, and 
problem-solving, which increases the automation 
and decision-making levels in different industries 
(Ertel, 2024). The spread of data-driven environments 
and smart systems has enhanced the process of 
introducing AI into the fabric of digital infrastructure 
and contributed to the formation of the architecture 
of the contemporary digital society. Artificial 
intelligence has gone beyond hypothetical models of 
computation to complex technologies that have the 
capability of advanced predictive analytics, pattern 
recognition, and autonomous decision-making. The 
modern AI systems are powered by machine 
learning algorithms and massive data processing to 
streamline operations and create insights that favor 
the strategic management and innovation (Berente et 
al., 2021). The growing field of AI implementation 
covers a wide range of fields, such as healthcare, 
finance, production, and government services, 
demonstrating its ability to change the processes in 
organizations and online services (Valavanidis, 
2023). In spite of these developments, the growing 
independence of AI systems has also cast doubt on 
human control over them, their responsibility, and 
the relative ability of human and machine 
intelligence in multifaceted decision-making 
scenarios (Korteling et al., 2021). 

In parallel to the development of AI, blockchain 
technology has become a decentralized digital 
infrastructure and is aimed at improving 
transparency, security, and trust in the context of 
digital transactions. Blockchain allows ensuring safe 
storage of data and impeccable records of the 
transaction without the involvement of centralized 
authorities by using distributed ledger systems and 
cryptographic validation mechanisms. The 
application of AI and blockchain has also received an 
increasing number of studies as a complementary 
technological platform that can enhance the 
reliability of the data and the quality of the 
decentralized systems (Hussain and Al-Turjman, 
2021). In this respect, blockchain is not only useful in 
guaranteeing secure information exchange, but also 

offers a basis for intelligent automated systems with 
smart contracts and decentralized computational 
architecture (Khanh and Khang, 2021). The problems 
of cybersecurity, digital governance and 
safeguarding of the critical information systems have 
become widespread with the increase of digital 
infrastructures. The reinforcement of cybersecurity 
models with the help of AI technologies is so 
widespread that it allows identifying threats, 
conducting automated monitoring, and making 
predictive security analytics in the digital ecosystem 
(Varney, 2019). The rapid adoption of AI-based 
technologies, in its turn, has brought about new 
vulnerabilities, including manipulation of algorithms 
and data use, as well as high-tech cyber threats that 
challenge the existing regulatory and governance 
practices (Das and Sandhane, 2021). Consequently, 
governments and institutions are becoming 
increasingly interested in the models of technological 
governance that integrate the methods of 
cybersecurity with the system of AI-based 
monitoring to provide safe and resilient digital 
infrastructure (Bowen et al., 2024). Besides technical 
and governance implications, digital environments 
that are powered by AI are also changing social and 
cultural processes in contemporary societies. The use 
of intelligent technologies in the real world has a 
certain influence on the tendencies of 
communication, knowledge formation, and cultural 
expression, which develop new forms of digital 
interaction and identity formation. These changes are 
not properly technological innovation but are more 
socio-philosophical and concern the human agency, 
the cultural adjustment, and the formation of the new 
relationship between society and intelligent 
machines (Abulkassova et al., 2025). 

As the process of AI and blockchain technologies 
integration accelerates, the need to examine the 
consequences of their integration as part of the 
emerging digital society grows. Despite the specific 
elements of AI application, blockchain infrastructure, 
or cybersecurity governance, there is an insufficient 
number of sources in the literature that provide a 
complete analysis of the technological, governance, 
security and socio-cultural perspectives. The aim of 
the review, thus, is to bring together what has 
already been known about the use of AI and 
blockchain to influence digital systems of 
governance, improve cybersecurity systems and 
what can be seen as the socio-cultural changes. By 
critically examining the dimensions of this kind, the 
study will strive to provide an overall image of how 
new technologies are transforming the way 
governance is being redefined, the nature of security 
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and cultural structures in the digital age. 

2. REVIEW METHODOLOGY 

A comprehensive review methodology was 
utilized to discuss the application of artificial 
intelligence and blockchain in the digital society in 
terms of governance, security, and cultural aspects. 
Relevant literature was identified with the help of 
structured searches in large academic databases with 
keywords related to the topics of artificial 
intelligence, blockchain, digital governance, 
cybersecurity, ethics, and socio-cultural 
transformation. The peer-reviewed journal articles, 
books, and conference papers, among other credible 
scholarly sources, have been considered to ensure 
that the conceptual and thematic scope is addressed. 
Their screening against the objectives of the review 
was done based on relevancy, quality, and alignment 
of the studies. This information was then coded into 
general themes, which included conceptual 
underpinnings, the use of governance, security and 
privacy, social and cultural, ethical/ regulatory 
issues, barriers to implementation and the future. A 
narrative synthesis approach was applied to 
integrate the findings and critique them. 

3. CONCEPTUAL FOUNDATIONS OF 
ARTIFICIAL INTELLIGENCE AND 
BLOCKCHAIN 

3.1 Artificial Intelligence Fundamentals 

Artificial intelligence (AI) refers to a collection of 
computational systems that are intended to imitate 
the functions of a human mind, such as learning, 
reasoning, and decision-making. The theoretical 
basis of AI is the creation of algorithms that can 
process vast amounts of data and produce intelligent 
reactions to complicated issues. These systems are 
based on mathematical frameworks and models 
which enable machines to execute tasks that are 
usually considered the prerogative of human 
intelligence, such as perception, pattern recognition, 
and adaptive learning (Chowdhary, 2020). With the 
ongoing development of AI technologies, AI is 
becoming more and more representative of 
automation and data-based decision-making as the 
support of digital systems. 

3.2 Machine Learning and Deep Learning 

Machine learning is a fundamental aspect of AI, 
which allows systems to learn without a program. 
Machine learning algorithms are used to infer 
patterns and relationships among data points by 
statistically modeling and training iteratively to 

optimize future predictive performance, as time goes 
on (Choi et al., 2020). A more sophisticated strategy 
in the field is deep learning, which employs the 
multilayered neural network structures to 
manipulate the complex data structure. These neural 
networks replicate the functions of the human brain 
structure, which allows AI systems to identify high-
level features of large quantities of data and give rise 
to applications of image recognition, language 
processing, and predictive analytics (Georgevici and 
Terblanche, 2019). These models have standard 
operational steps such as data preparation, training, 
validation, and deployment, which allow continuing 
the improvement of the algorithmic performance of 
such models in dynamic conditions (Taye, 2023). 

3.3 Blockchain Technology Foundations 

A blockchain technology is a decentralized 
electronic methods account that is meant to 
document and confirm transactions across all 
distributed networks. Compared to centralized 
databases, blockchain provides information in 
cryptographically secured, sequentially linked 
blocks that are replicated in multiple nodes. Such an 
architecture also prevents manipulation, 
immutability, and transparency of data, which 
contributes to the increased trust of digital 
transactions and information systems (Yaga et al., 
2019). It is possible that the blockchain systems are 
governed by different types and systems, like public, 
private and consortium networks, which are 
programmed to respond to specific organizational or 
operational circumstances (Paul et al., 2021). The 
trend of using blockchain technology is rising, which 
means that the technology is capable of enhancing 
security, traceability, and fidelity of data in various 
electronic applications (Dong et al., 2023). 

3.4 Convergence of AI and Blockchain 

The convergence of AI and blockchain is a recent 
tendency in the development of digital systems. AI 
enhances blockchain networks with advanced data 
analytics, automated decisions and decentralized 
process optimization. At the same time, blockchain 
also guarantees reliability and verifiable data 
environments, which increase reliability and 
transparency of AI models with data integrity and 
data traceability (Bhumichai et al., 2024). Such 
technological synergy makes it possible to 
implement new applications in the interconnected 
digital space, particularly the Internet of Things 
(IoT), where smart analytics and safe exchange of 
information are important to make the system 
efficient and scalable (Zuo, 2024). Irrespective of 
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these advantages, the introduction of AI and 
blockchain also comes with technical issues in terms 
of complexity, scalability and interoperability in the 
distributed networks (Choi and Kim, 2024). It is this 
that necessitates the establishment of the conceptual 
bases of the two technologies to assess their 
combined contribution towards the development of 

secure, intelligent, and decentralized digital societies. 
Table 1 below shows a summary of the 
complementary and differentiated functionalities of 
artificial intelligence and blockchain in digital 
systems. The fundamental idea of AI and blockchain 
convergence and the key functional implications of 
their combination are presented in Figure 1. 

Table 1: Comparative functional roles of AI and blockchain. 
Technology Core function Key strength Main limitation Relevance to digital society 

Artificial 
intelligence 

Data analysis and 
automated decision-making 

Speed and predictive 
capability 

Opacity and bias risk 
Supports intelligent services 

and governance 

Blockchain 
Distributed recordkeeping 

and verification 
Transparency and 

immutability 
Scalability and energy 

concerns 
Strengthens trust and 

accountability 

AI + Blockchain 
integration 

Intelligent and secure 
decentralized systems 

Trusted automation 
Interoperability 

complexity 
Enables secure, data-driven 

digital ecosystems 

 

 
Figure 1: Core convergence between artificial 

intelligence and blockchain. 

4. AI AND BLOCKCHAIN IN DIGITAL 
GOVERNANCE 

4.1 Digital Governance Transformation 

Digital governance has become an important 
feature of a contemporary model of the 
governmental system, allowing the government to 
use digital technologies to enhance efficiency, 
transparency, and the delivery of services. This 
change has been accelerated by the 
implementation of the newest technologies, like 
artificial intelligence (AI) and blockchain, which 

have allowed offering data-driven public services 
and automated governance processes. They 
enhance the digital infrastructures that facilitate 
effective communication among governments, 
institutions, and citizens and reinforce 
administrative responsiveness and policy 
implementation (Balaji, 2025). Besides, the 
implementation of new digital governance systems 
has greatly enhanced the levels of transparency 
and accountability in government institutions by 
enhancing the availability of government 
information and online services (Sharmin and 
Chowdhury, 2025). 

4.2 AI for Policy and Decision Support 

Artificial intelligence also contributes to the 
improvement of policies and decision-making in 
digital governance systems. With the assistance of 
AI-based models of analytical systems, 
governments can scourge vast amounts of data, 
detect trends in socio-economic life, and more 
accurately forecast the results of policy decisions. 
The abilities enable policymakers to make evidence-
based policies and streamline administration 
processes among the people. Artificially intelligent-
driven data-driven decision support systems are 
becoming more popular in governance settings to 
deal with complicated policy issues and produce 
actionable insights that can be used to make 
informed policy decisions (Arora et al., 2023). 
Moreover, AI technologies also help to automate the 
administrative processes and to eliminate 
bureaucratic inefficiencies, in addition to enhancing 
the efficiency of the digital governance systems. 
Through using machine learning algorithms, 
governments can improve the delivery of public 
services, as well as track the performance of policies 
and the overall responsiveness of digital institutions 
(Kalenzi, 2022). 



3878 DEEPA PARASAR et al 
 

SCIENTIFIC CULTURE, Vol. 12, No. 4, (2026), pp. 3874-3885 

4.3 Blockchain for Transparent Governance 

The blockchain technology can offer a 
decentralized platform that can enhance 
transparency, security, and accountability within the 
governance mechanisms. Blockchain ensures the 
governmental data and administrative records are 
unalterable, verifiable, and tamper-resistant by 
storing the transactions in immutable distributed 
ledgers. Such an opportunity increases citizen 
confidence in online governance systems, which 
denies illegal manipulation of data and increases the 
validity of government data sets (Popescu et al., 
2025). The digital transactions and documentation 
processes occurring in the public administration with 
the help of blockchain technology will also be safe. 
Legal and administrative processes can be automated 
with smart contracts as self-implementing digital 
contracts built into blockchain networks, which will 
help minimize the use of middlemen and enhance 
efficiency in their operations (Hamza and Qarluq, 
2025). 

4.4 Governance of AI–Blockchain Ecosystems 

The overlap of AI and blockchain technologies has 
created new opportunities and governance issues in 
the digital ecologies. The combination of these 
technologies can provide a safe data space for AI 
systems and enhance the level of transparency and 
traceability of automated decision-making. It 
especially applies in the digital infrastructure in 
which AI-based analytics functions are decentralized 
networks (Guergov and Radwan, 2021). 
Nevertheless, when adopting blockchain-based 
systems of governance, it is important to take into 
consideration institutional preparedness, 
technological infrastructures, and regulatory 
frameworks. To have successful deployments and 
integration of blockchains in the governance system, 
it is necessary to evaluate whether organizations and 
public institutions are ready to utilize them 
(Balasubramanian et al., 2021). In addition, the 
decentralized ecology governance models should 
resolve the problems of coordination, 
interoperability, and distributed technology network 
management (Ullah and Havinga, 2023). 

A combination of AI and blockchain is therefore a 
groundbreaking solution to digital governance that 
allows transparent and secure, as well as intelligent, 
public administration systems. Simultaneously, the 
continued study underlines the significance of the 
creation of proper governance patterns that would 
deal with the complexity of technology and would 
allow optimizing the advantages of these new digital 
technologies (Ifedayo et al., 2025). Figure 2 

summarizes the functions of governance made 
possible by the combination of AI and blockchain. 

 
Figure 2: AI-blockchain applications in digital 

governance. 

5. SECURITY AND PRIVACY IMPLICATIONS 

5.1 AI in Cybersecurity 

Artificial intelligence is now a significant player in 
modern-day cybersecurity as it is able to handle large 
amounts of data, identify abnormalities and react to 
threats on a real-time basis. Cybersecurity systems 
that are powered by AI assist in the detection of 
malicious activities, facilitate predictive threat 
intelligence, and reinforce defensive operations 
against more sophisticated cyberattacks (Khan et al., 
2024). With the ever-changing nature of cyber risks, 
AI has also played a role in creating intelligent 
security solutions that are able to adapt to attack 
patterns and dynamically change the level of 
protection in digital infrastructures (Aslam, 2024). 

5.2 Blockchain and Data Integrity 

The blockchain technology provides a 
decentralized security design that enhances the 
integrity of data and less reliance on compromised 
centralized systems. Blockchain preserves and 
promotes the dependability and the traceability of 
digital data in that unauthorized modification 
becomes much harder, since records are stored using 
highly resistant and cryptographically linked blocks. 
Its security capabilities have also been enhanced as 
the blockchain and the deep learning approaches 
have facilitated smart surveillance and validation of 
the decentralized conditions (Abdulrazzaq et al., 
2020). Simultaneously, the security systems designed 
using blockchains have been identified to maintain 
data privacy and information integrity in the 
distributed digital systems (Arora et al., 2019). 

5.3 Identity and Authentication 

The concept of secure identity management has taken 
the limelight in the digital ecosystems, especially with the 
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growth of online transactions and interactions at a 
distance. Identity authentication systems based on 
blockchain will offer an alternative to traditional 
centralized identity models because they allow 
verifiable, secure and tamper-resistant authentication. 
These systems enhance confidence in online 
communication and minimize the threat of identity theft 
and unauthorized access (Fan et al., 2019). In addition, 
identity management systems built on blockchains have 
the potential to provide customers with more control 
over their personal identities and to maintain more 
robust digital identity systems in multifaceted 
networked systems (El Haddouti and El Kettani, 2019). 

5.4 Privacy and Intelligent Security 

Privacy has become a pressing challenge in AI-
driven systems, particularly as the use of generative 

AI and large language models has increased, relying 
on a large amount of data mining and processing. 
Privacy-saving methods have thus been required to 
decrease the risk associated with data exposure, 
model leakage, and unauthorized inference within 
intelligent systems (Feretzakis et al., 2024). 
Simultaneously, AI-assisted blockchain in smart 
contracts has opened up new potentials to enhance 
the automated security controls and enhance 
resilience to cyber threats in the decentralized setting 
(Wasif, 2022). All these developments show that the 
future of digital security is not only based on stricter 
technical defenses, but also on privacy-conscious and 
trust-based architectures that can support healthy 
digital societies. Figure 3 shows the key security and 
privacy dimensions, which are enabled by digital 
systems based on AI and blockchain. 

 
Figure 3: Security and privacy architecture of AI–blockchain systems. 

 

6. SOCIO-CULTURAL IMPACTS IN THE 
DIGITAL SOCIETY 

6.1 Digital Trust and Interaction 

The combination of artificial intelligence and 
blockchain is transforming the social principles of the 
digital society because it redefines the process of 
building, sustaining, and transferring trust in the 
online space. During digit-in-more-data-driven 
ecosystems, blockchain will improve trust due to 
decentralized and tamper-proof verification 
platforms, whereas AI will be used to analyze 
intelligently and respond to changes across digital 
platforms (Tahir and Noah, 2025). This change has 
also shifted the trends in digital interaction, making 
digital interaction more secure, effective, and 
transparent, which strengthens the position of such 
technologies in the overall processes of digital 

transformation (Adeoye, 2025). 

6.2 Decentralization and Social Change 

Combining decentralization, blockchain and AI 
has presented emerging possibilities of social 
reorganization, innovation and engagement in the 
digital world. These technologies disrupt the 
traditional centralized systems through the 
decentralization of data, decision-making and digital 
services control, and how people and communities 
interact with digital systems (Hui and Tucker, 2025). 
At the same time, AI-powered blockchain 
technologies are increasingly accelerating the 
development of autonomous and intelligent digital 
ecosystems, which may change social norms, 
institutional relationships and user expectations in 
the context of transparency, access, and technological 
empowerment (Swati and Kumar, 2023). 
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6.3 Digital Identity and Ownership 

The digital society is also in need of reliable forms of 
identity, authorship, and ownership, particularly when 
the relationships are intermediated by automated and 
decentralized systems. With the adoption of blockchain 
and AI, safer and more dynamic digital identities can be 
created because it has the potential to support verifiable 
credentials, traceable interactions, and intelligent 
identity management systems (Kavut, 2021). All these 
features also influence the notions of ownership and the 
safety of property, more likely in the domain of 
intellectual property where blockchain-based 
traceability and AI-based monitoring devices can 
facilitate the identification, protection, and enforcement 
of the digital property (Frolova and Kupchina, 2023). 

6.4 Media, Art, and Ethics 

Socio-cultural influence of AI and blockchain, 
specifically, is the most obvious in media and the 

creative industry where the technologies are 
altering the way content is produced, 
disseminated, and attributed values. Blockchain 
technology in the art industry aids the 
provenance tracking and ownership verification, 
whereas AI offers additional creative production 
and customization, which redefine the artistic 
practices and market forms (Suvajdzic et al., 
2021). The same changes can be found in the 
media industry, where blockchain applications 
are considered a safe way to manage the content, 
rights to the content, and clear usage of the data 
in the context of big data ecosystems (Peng et al., 
2022). Nevertheless, such trends also present a 
significant ethical issue associated with fairness, 
access, technological power, and the further 
implications on the whole society of introducing 
decentralized systems into cultural life (Tang et 
al., 2020). Table 2 summarizes the key cross-sector 
uses of AI and blockchain. 

Table 2: Major applications in governance, security, and society. 

Domain AI contribution Blockchain contribution Combined outcome Example area 

Digital 

governance 

Policy analysis and 

automation 
Transparent records 

Accountable public 

services 
E-governance 

Cybersecurity Threat detection Data integrity 
Stronger digital 

protection 
Secure infrastructures 

Identity 

management 
Intelligent verification 

Tamper-resistant 

credentials 

Trusted 

authentication 
Digital identity 

Creative 

industries 

Content generation and 

personalization 

Provenance and 

ownership tracking 

Protected digital 

creativity 
Art and media 

Data governance Predictive analytics Traceable data exchange 
Reliable data 

ecosystems 

Public and private 

platforms 

 

7. ETHICAL, LEGAL, AND REGULATORY 
CONSIDERATIONS 

7.1 Ethical Governance Frameworks 

The fast growth of artificial intelligence in the 
digital society has made the necessity of establishing 
strong ethical and governance principles that can 
help regulate its emergence and use. Transparency, 
accountability, fairness, and human oversight are 
becoming the most effective principles of ethical 
governance in the field of AI that supports 
responsible innovation. Systematic reviews of the 
literature suggest that governance models have to 
transcend idealized concepts and introduce practical 
mechanisms that help in aligning technological 
advancement with the values and trust in society 
(Ismail and Ahmad, 2025). With convergence digital 
ecosystems that integrate AI with blockchain and IoT 
systems, ethical assessment gains even greater 
significance since decision-making processes and 
data flows, along with system autonomy, can exist on 

more than one interconnected level (Nehme et al., 
2022). 

7.2 Accountability and Leadership 

With the greater autonomy of AI systems and their 
integration into decentralized digital systems, the issues 
of accountability and control are becoming even more 
complicated. In autonomous AI agent governance, 
particularly in the decentralized domain, the problem 
of responsibility distribution, monitoring, and the 
legitimacy of AI-motivated activities in socially 
significant situations are questioned (Chaffer et al., 
2024). The same applies to the leadership within 
organizations and institutions, where ethical leadership 
is important to find the balance between integrating AI 
and human judgment, professional responsibility, and 
value-based decision-making (Shah et al., 2025). The 
ethical governance, therefore, necessitates the inclusion 
of technical protection as well as leadership paradigms 
that would facilitate keeping AI focused on the needs of 
man and institutions. 
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7.3 Data Protection and Regulation 

The regulation of AI and blockchain is largely 
dependent on law due to the fact that these 
technologies are heavily based on the creation, 
processing and exchange of data. Artificial 
intelligence has introduced novel privacy threats, 
such as surveillance threats, algorithmic profiling 
and exploitation of large amounts of personal data, 
which the current regulatory frameworks can 
frequently fail to handle competently (Yanamala and 
Suryadevara, 2023). Simultaneously, regulation 
should be responsive enough to encourage 
technological advancement and safeguard the 
interests of society without making the legal systems 
permissive to abusive or unethical usage (Farah, 
2025). 

7.4 Balancing Innovation and Safeguards 

The growing convergence of AI and blockchain 
with governmental processes, security, and the 
general social life necessitates control measures that 
would promote innovations and preserve both 
ethical and legal regulations. It is hence worthwhile 
that a good design of policies must be in line with 
technological progress and not sacrificing human 
rights, equity, and social responsibility. The balance 
is especially important in novel policy deliberations, 
where ethical systems are currently being laid down 
that can be used to govern the AI in a way that is not 
merely innovation-friendly but also one that is 
socially responsible (Kumar and Suthar, 2025). 
Altogether, these ethical, legal, and regulatory issues 
do not exist on the periphery of the digital 
transformation but are the essence of the attempts to 
transform AI and blockchain into the constituents of 
the inclusive, safe, and trusted digital society. 

8. CHALLENGES, RISKS, AND 
IMPLEMENTATION BARRIERS 

8.1 Governance Complexity 

The increasing application and use of artificial 
intelligence and blockchain in the digital society have 
posed significant governance challenges and 
complicated their responsible implementation and 
regulation. The AI governance remains split into 
technical, institutional, and policy categories, where 
there are no standards, coordination systems, or 
implementation practices. Literature at hand refers to 
the reality that governance frameworks tend to 
struggle to keep pace with technological 
advancements, which causes unanswered questions 
of accountability, transparency, and institutional 
preparedness (Birkstedt et al., 2023). These issues are 

heightened further when AI and blockchain intersect 
in decentralized physical settings where two or more 
multi-level governance strategies are needed. 

8.2 Decentralization and Control 

Although decentralization can be referred to as 
one of the advantages of new digital technologies, it 
also causes obstacles to implementation in the form 
of coordination, decision-making and regulatory 
control. However, distributed and democratized AI 
systems can also minimize reliance on centralized 
actors, but create uncertainties regarding 
responsibility distribution, system administration, 
and enforcement of policies across the networked 
systems (Montes and Goertzel, 2019). These 
problems can be an obstacle to interoperability, 
institutional adoption, and the creation of coherent 
governance frameworks that can guide complex 
technological infrastructures set up in the 
environment of blockchain-enabling ecosystems. 

8.3 Trust and Vulnerability 

One of the most important obstacles to the 
implementation of AI-driven systems and 
blockchain-based systems is trust. Even though 
these technologies are frequently marketed as 
efficiency, transparency, and security tools, their 
use can also raise some issues of reliability, bias, 
opacity, and abuse. The examination of the trust in 
AI shows that system unpredictability, a lack of 
explainability, and low levels of human control can 
be used to degrade the confidence of the population 
and the institutional adoption (Lockey et al., 2021). 
These problems are closely related to the broader 
concept of trustworthiness (whereby technological 
systems do not only operate but also demonstrate 
ethical behaviour, accountability and societal 
legitimacy among other qualities) (Lahusen et al., 
2024). 

In addition to the issue of governance and trust, 
technical, organizational, and regulatory limitations 
limit the real-world application of AI and 
blockchain. They comprise poor interoperability, 
excessive computational requirements, 
disproportionate digital infrastructure and a lack of 
institutional capability to effectively implement and 
manage advanced systems. Consequently, this has 
led to the adoption of the technologies being 
unequal in sectors and regions. These challenges 
can only be countered by not only refining its 
technology, but also enhancing coordination of 
governance, institutional preparedness, and design 
principles based on trust of sustainable and socially 
acceptable implementation. 
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9. FUTURE DIRECTIONS AND RESEARCH 
OPPORTUNITIES 

The further development of artificial intelligence 
and blockchain is strongly bonded with its 
integration with the emergence of new decentralized 
digital economies such as Web3 and the metaverse. 
They are built upon blockchain-based infrastructures 
of ownership security, decentralized governance and 
trusted digital transactions and AI enable intelligent 
automation, adaptive systems and personalized 
digital experiences. The convergence of technologies 
will also be the possible basis to establish advanced 
virtual and physical digital environments that will 
co-exist with each other and have decentralized 
networks and intelligent systems (Ghosh et al., 2024). 

Besides the integration of the technologies, a 
general advancement of AI, machine learning, 
blockchain, and Web3, and similar innovations will 
change the social, economic, and institutional 
structures during the next decade. These 
technologies will affect the system of governance, the 
digital economies and communication patterns, 
defining the new forms of participation and 
interaction in the global digital societies. This will, in 
turn, mean that interdisciplinary studies will be 
needed to actualize the effects of such changes in 
digital inclusion, forms of governance, and socio-

economic development in different scenarios (Pasha, 
2025). 

The other fruitful research area is the creation of 
reliable and explicable artificial intelligence that can 
work in clear mode in decentralized digital systems. 
With the growing role of AI systems in the decision-
making processes, explainability and accountability 
become essential to retain the trust of the users and 
make an informed deployment of the system. 
Explainable artificial intelligence is one of the areas 
of interest to achieve more interpretable algorithm 
processes without compromising their predictive 
accuracy and enhance transparency and reliability in 
AI-inspired settings (Chamola et al., 2023). 

The further research must also be concerned with 
the sustainable and practical implementations of the 
AI–blockchain integration, which meets the 
challenges of reality. A potential avenue aids the 
progress of blockchain-based AI systems that can be 
used to improve energy efficiency and resource 
utilization in intelligent systems like smart power 
systems. The strategies illustrate the ways that AI 
and blockchain convergence can help achieve 
sustainable technological growth and enhance robust 
and resilient digital systems (Singh et al., 2025). As 
mentioned in Table 3, the main challenges found in 
the literature and the respective priorities of future 
research and policy development can be outlined. 

Table 3: Key challenges and future priorities. 
Challenge Practical implication Priority response Expected benefit 

Governance 
fragmentation 

Weak coordination and unclear 
accountability 

Adaptive governance frameworks 
Better institutional 

control 

Privacy and ethical risk Reduced public trust Human-centered regulation Greater legitimacy 

Limited interoperability Difficult system integration Technical standardization 
Smoother 

implementation 

Low explainability Limited confidence in AI decisions Explainable and trustworthy AI Improved transparency 

Uneven institutional 
readiness 

Slow and unequal adoption 
Capacity building and 
infrastructure support 

Wider and more effective 
use 

10. CONCLUSION 

The concept of artificial intelligence and blockchain 
continues to influence the organization of the digital 
society and its dynamics, changing the concept of 
governance, enhancing cybersecurity, and altering the 
principles and processes of interaction. AI has the 
ability to provide powerful forces of automation, 
prediction, and intelligent decision-making, and 
blockchain has the ability to provide transparency, 
traceability, and decentralized trust. A collision 
between the two would offer numerous opportunities 
of safer, responsible and productive digital systems, 
particularly in governmental administration, identity 
administration and control of information. At the same 
time, the review offers that these benefits are 

accompanied with major issues like governance 
fragmentation, privacy threats, non-interoperability, 
uncertainty, and unresolved issues of trust and 
accountability. The socio-cultural impacts are also 
imperative since these technologies are influencing the 
digital identity, ownership, participation, and creative 
practice. These will have a future value that will be 
pegged not just on the technical developments but also 
on the development of steady policies, humane and 
socially responsible innovation. An equilibrium of 
thinking that implies a mixture of security, 
transparency, inclusiveness, and ethical control will be 
needed under the condition of AI and blockchain 
turning out to be the key to the powerful and reliable 
digital future. 



3883 ARTIFICIAL INTELLIGENCE AND BLOCKCHAIN IN THE DIGITAL SOCIETY 
 

SCIENTIFIC CULTURE, Vol. 12, No. 4, (2026), pp. 3874-3885 

REFERENCES 

1. Abdulrazzaq, S. T., Omar, F. S., & Mustafa, M. A. (2020). Decentralized security and data integrity of 
blockchain using deep learning techniques. Periodicals of Engineering and Natural Sciences, 8(3), 1911-
1923. 

2. Abulkassova, D., Muldasheva, G., Nurtazin, M., Tleukhanov, N., & Kuspanova, A. (2025). The 
phenomenon of artificial intelligence in modern transformational socio-cultural processes: Socio-
philosophical analysis. AI & SOCIETY, 40(6), 4283-4293. 

3. Adeoye, M. A. (2025). Revolutionising interaction: The role of blockchain technology in digital 
transformation. In Energy-Efficient Deep Learning Approaches in IoT, Fog, and Green Blockchain 
Revolution (pp. 353-370). IGI Global Scientific Publishing. 

4. Arora, A., Vats, P., Tomer, N., Kaur, R., Saini, A. K., Shekhawat, S. S., & Roopak, M. (2023, August). 
Data-driven decision support systems in e-governance: leveraging ai for policymaking. In International 
Conference on Artificial Intelligence on Textile and Apparel (pp. 229-243). Singapore: Springer Nature 
Singapore. 

5. Arora, D., Gautham, S., Gupta, H., & Bhushan, B. (2019, October). Blockchain-based security solutions 
to preserve data privacy and integrity. In 2019 International Conference on Computing, Communication, 
and Intelligent Systems (ICCCIS) (pp. 468-472). IEEE. 

6. Aslam, M. (2024). AI and cybersecurity: an ever-evolving landscape. International Journal of Advanced 
Engineering Technologies and Innovations, 1(1). 

7. Balaji, K. (2025). E-Government and E-Governance: Driving digital transformation in public 
administration. Public governance practices in the age of AI, 23-44. 

8. Balasubramanian, S., Shukla, V., Sethi, J. S., Islam, N., & Saloum, R. (2021). A readiness assessment 
framework for Blockchain adoption: A healthcare case study. Technological Forecasting and Social 
Change, 165, 120536. 

9. Berente, N., Gu, B., Recker, J., & Santhanam, R. (2021). Managing artificial intelligence. MIS 
quarterly, 45(3), 1433-1450. 

10. Bhumichai, D., Smiliotopoulos, C., Benton, R., Kambourakis, G., & Damopoulos, D. (2024). The 
convergence of artificial intelligence and blockchain: The state of play and the road 
ahead. Information, 15(5), 268. 

11. Birkstedt, T., Minkkinen, M., Tandon, A., & Mäntymäki, M. (2023). AI governance: themes, knowledge 
gaps and future agendas. Internet Research, 33(7), 133-167. 

12. Bowen, G., Sothinathan, J., & Bowen, R. (2024). Technological Governance (Cybersecurity and AI): Role 
of Digital Governance. In Cybersecurity and Artificial Intelligence: Transformational Strategies and 
Disruptive Innovation (pp. 143-161). Cham: Springer Nature Switzerland. 

13. Chaffer, T. J., Goins II, C. V., Okusanya, B., Cotlage, D., & Goldston, J. (2024). Decentralized governance 
of autonomous AI agents. arXiv preprint arXiv:2412.17114. 

14. Chamola, V., Hassija, V., Sulthana, A. R., Ghosh, D., Dhingra, D., & Sikdar, B. (2023). A review of 
trustworthy and explainable artificial intelligence (XAI). IEEe Access, 11, 78994-79015. 

15. Choi, N., & Kim, H. (2024). Technological convergence of blockchain and artificial intelligence: a review 
and challenges. Electronics, 14(1), 84. 

16. Choi, R. Y., Coyner, A. S., Kalpathy-Cramer, J., Chiang, M. F., & Campbell, J. P. (2020). Introduction to 
machine learning, neural networks, and deep learning. Translational vision science & technology, 9(2), 14-
14. 

17. Chowdhary, K. R. (2020). Fundamentals of artificial intelligence. 
18. Das, R., & Sandhane, R. (2021, July). Artificial intelligence in cyber security. In Journal of Physics: 

Conference Series (Vol. 1964, No. 4, p. 042072). IOP Publishing. 
19. Dong, S., Abbas, K., Li, M., & Kamruzzaman, J. (2023). Blockchain technology and application: an 

overview. PeerJ Computer Science, 9, e1705. 
20. El Haddouti, S., & El Kettani, M. D. E. C. (2019, April). Analysis of identity management systems using 

blockchain technology. In 2019 International Conference on Advanced Communication Technologies and 
Networking (CommNet) (pp. 1-7). IEEE. 

21. Ertel, W. (2024). Introduction to artificial intelligence. Springer Nature. 
22. Fan, P., Liu, Y., Zhu, J., Fan, X., & Wen, L. (2019). Identity Management Security Authentication Based 

on Blockchain Technologies. Int. J. Netw. Secur., 21(6), 912-917. 



3884 DEEPA PARASAR et al 
 

SCIENTIFIC CULTURE, Vol. 12, No. 4, (2026), pp. 3874-3885 

23. Farah, P. D. (2025). Balancing technological innovation and regulation: Safeguarding societal interests 
in the age of AI. 

24. Feretzakis, G., Papaspyridis, K., Gkoulalas-Divanis, A., & Verykios, V. S. (2024). Privacy-preserving 
techniques in generative AI and large language models: A narrative review. Information, 15(11), 697. 

25. Frolova, E. E., & Kupchina, E. V. (2023). Digital tools for the protection of intellectual property rights: 
A case study of blockchain and artificial intelligence. Perm U. Herald Jurid. Sci., 61, 479. 

26. Georgevici, A. I., & Terblanche, M. (2019). Neural networks and deep learning: a brief 
introduction. Intensive Care Medicine, 45(5), 712-714. 

27. Ghosh, A., Hassija, V., Chamola, V., & El Saddik, A. (2024). A survey on decentralized metaverse using 
blockchain and web 3.0 technologies, applications, and more. IEEE Access, 12, 146915-146948. 

28. Guergov, S., & Radwan, N. (2021). Blockchain convergence: Analysis of issues affecting IoT, AI and 
blockchain. International Journal of Computations, Information and Manufacturing (IJCIM), 1(1). 

29. Hamza, S., & Qarluq, J. (2025). Block chain, Smart Contracts, and Artificial Intelligence: Transforming 
Contract Law in the Digital Era. International Journal of Technology & Energy, 1(4), 155-166. 

30. Hui, X., & Tucker, C. (2025). Decentralization, blockchain, artificial intelligence (AI): challenges and 
opportunities. Journal of Product Innovation Management, 42(5), 947-957. 

31. Hussain, A. A., & Al‐Turjman, F. (2021). Artificial intelligence and blockchain: A review. Transactions 
on emerging telecommunications technologies, 32(9), e4268. 

32. Ifedayo, A. E., Olugbade, D., & Hamid, S. (2025). Integrating artificial intelligence with blockchain: A 
literature review on opportunities, challenges, and applications. Blockchain, Artificial Intelligence, and 
Future Research, 1(1), 52-69. 

33. Ismail, O., & Ahmad, N. (2025). Ethical and Governance Frameworks for Artificial Intelligence: A 
Systematic Literature Review. International Journal of Interactive Mobile Technologies, 19(14). 

34. Kalenzi, C. (2022). Artificial intelligence and blockchain: how should emerging technologies be 
governed?. Frontiers in Research Metrics and Analytics, 7, 801549. 

35. Kavut, S. (2021). Digital identities in the context of blockchain and artificial intelligence. Selçuk 
İletişim, 14(2), 529-548. 

36. Khan, M. I., Arif, A., & Khan, A. R. A. (2024). The most recent advances and uses of AI in 
cybersecurity. BULLET: Jurnal Multidisiplin Ilmu, 3(4), 566-578. 

37. Khanh, H. H., & Khang, A. (2021). The role of artificial intelligence in blockchain applications. 
In Reinventing manufacturing and business processes through artificial intelligence (pp. 19-38). CRC Press. 

38. Korteling, J. E., van de Boer-Visschedijk, G. C., Blankendaal, R. A., Boonekamp, R. C., & Eikelboom, A. 
R. (2021). Human-versus artificial intelligence. Frontiers in artificial intelligence, 4, 622364. 

39. Kumar, D., & Suthar, N. (2025). Balancing innovation and regulation: Ethical frameworks for AI policy 
and governance. In Navigating the Intersection of AI Policy, Technology, and Governance (pp. 171-200). IGI 
Global Scientific Publishing. 

40. Lahusen, C., Maggetti, M., & Slavkovik, M. (2024). Trust, trustworthiness and AI governance. Scientific 
Reports, 14(1), 20752. 

41. Lockey, S., Gillespie, N., Holm, D., & Someh, I. A. (2021). A review of trust in artificial intelligence: 
Challenges, vulnerabilities and future directions. 

42. Montes, G. A., & Goertzel, B. (2019). Distributed, decentralized, and democratized artificial 
intelligence. Technological Forecasting and Social Change, 141, 354-358. 

43. Nehme, E., El Sibai, R., Bou Abdo, J., Taylor, A. R., & Demerjian, J. (2022). Converged AI, IoT, and 
blockchain technologies: a conceptual ethics framework. AI and Ethics, 2(1), 129-143. 

44. Pasha, A. M. (2025). The Revolutionary Impact of AI, Machine Learning, Web3. 0, Blockchain, 
Metaverse and NFTs on Global Society in the Next Decade. American Journal of Computer Science and 
Technology. 

45. Paul, P. K., Aithal, P. S., Saavedra, R., & Ghosh, S. (2021). Blockchain technology and its types–A short 
review. International Journal of Applied Science and Engineering, 9(2), 189-200. 

46. Peng, C., Liu, Z., Wen, F., Lee, J. Y., & Cui, F. (2022). Research on blockchain technology and media 
industry applications in the context of big data. Wireless Communications and Mobile Computing, 2022(1), 
3038436. 

47. Popescu, G. H., Ciurlău, C. F., & Dragomir, M. (2025). BLOCKCHAIN-BASED SECURITY SYSTEMS 
ENSURING DATA INTEGRITY TRUST THROUGH DECENTRALIZED TAMPER-PROOF 



3885 ARTIFICIAL INTELLIGENCE AND BLOCKCHAIN IN THE DIGITAL SOCIETY 
 

SCIENTIFIC CULTURE, Vol. 12, No. 4, (2026), pp. 3874-3885 

TECHNOLOGICAL FRAMEWORKS IN CYBERSECURITY. AI-Cyberscape, 1(1), 35-51. 
48. Shah, S. M. A., Ali, S., & Khan, R. (2025). Balancing AI Integration with Ethical Leadership in Personal 

and Professional Growth. Journal of Management & Social Science, 2(4), 718-734. 
49. Sharmin, S., & Chowdhury, R. H. (2025). Digital transformation in governance: The impact of e-

governance on public administration and transparency. Journal of Computer Science and Technology 
Studies, 7(1), 362-379. 

50. Singh, K., Goyal, S. B., Rajawat, A. S., & Waked, H. N. (2025). A blockchain-integrated AI framework 
for enhancing energy efficiency and sustainability in smart grids. Procedia Computer Science, 258, 2302-
2311. 

51. Suvajdzic, M., Stojanović, D., & Kanishcheva, I. (2021, September). Blockchain and AI in art: A quick 
look into contemporary art industries. In International Congress on Blockchain and Applications (pp. 272-
280). Cham: Springer International Publishing. 

52. Swati, S., & Kumar, M. (2023). Innovations in blockchain using artificial intelligence. In Blockchain and 
its Applications in Industry 4.0 (pp. 179-210). Singapore: Springer Nature Singapore. 

53. Tahir, S., & Noah, A. (2025). Blockchain and AI: Revolutionizing Digital Trust and Information Security. 
54. Tang, Y., Xiong, J., Becerril-Arreola, R., & Iyer, L. (2020). Ethics of blockchain: A framework of 

technology, applications, impacts, and research directions. Information Technology & People, 33(2), 602-
632. 

55. Taye, M. M. (2023). Understanding of machine learning with deep learning: architectures, workflow, 
applications and future directions. Computers, 12(5), 91. 

56. Ullah, I., & Havinga, P. J. (2023). Governance of a blockchain-enabled IoT ecosystem: a variable 
geometry approach. Sensors, 23(22), 9031. 

57. Valavanidis, A. (2023). Artificial intelligence (ai) applications. Department of Chemistry, National and 
Kapodistrian University of Athens, University Campus Zografou, 15784. 

58. Varney, A. (2019). Analysis of the impact of artificial intelligence to cybersecurity and protected digital 
ecosystems. Utica College. 

59. Wasif, N. (2022). Smart contracts and ai: Enhancing blockchain security against cyber attacks. 
60. Yaga, D., Mell, P., Roby, N., & Scarfone, K. (2019). Blockchain technology overview. arXiv preprint 

arXiv:1906.11078. 
61. Yanamala, A. K. Y., & Suryadevara, S. (2023). Advances in data protection and artificial intelligence: 

Trends and challenges. International Journal of Advanced Engineering Technologies and Innovations, 1(01), 
294-319. 

62. Zuo, Y. (2024). Exploring the synergy: AI enhancing blockchain, blockchain empowering AI, and their 
convergence across IoT applications and beyond. IEEE Internet of Things Journal, 12(6), 6171-6195. 


