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ABSTRACT 
 

As emerging technologies such as Blockchain, the Internet of Things (IoT), and Artificial Intelligence 
(AI) continue to reshape industries, the need for robust data governance frameworks has become 
increasingly critical. These technologies introduce unique challenges, including data privacy 
concerns, security vulnerabilities, and the complexity of managing vast, decentralized data sets. 
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This paper proposes a conceptual framework for data governance tailored to the specific 
requirements of Blockchain, IoT, and AI technologies. The framework emphasizes a holistic 
approach, integrating key governance principles such as transparency, accountability, and 
compliance with regulatory standards. It also highlights the importance of fostering collaboration 
between stakeholders, including technologists, legal experts, and policymakers, to create a 
cohesive governance structure that can adapt to the rapid evolution of these technologies. The 
proposed framework addresses three core areas: data integrity and quality, security and privacy, 
and ethical considerations. For Blockchain, the focus is on ensuring the immutability and 
transparency of records while safeguarding against potential misuse of decentralized data. In the 
context of IoT, the framework prioritizes the management of data from diverse sources, ensuring 
interoperability and protecting sensitive information from unauthorized access. For AI, the emphasis 
is on developing ethical guidelines for data usage, preventing bias in algorithmic decision-making, 
and maintaining transparency in AI-driven processes. The framework also advocates for the 
integration of advanced data analytics and machine learning techniques to enhance data 
governance capabilities, enabling real-time monitoring and predictive insights. Additionally, it 
underscores the need for continuous training and education for all stakeholders to keep pace with 
the dynamic nature of emerging technologies. By adopting this comprehensive data governance 
framework, organizations can mitigate risks, ensure compliance, and harness the full potential of 
Blockchain, IoT, and AI while maintaining public trust. 
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1. INTRODUCTION 
 

“In the rapidly evolving digital landscape, 
emerging technologies such as Blockchain, the 
Internet of Things (IoT), and Artificial Intelligence 
(AI) are revolutionizing industries by introducing 
unprecedented capabilities and efficiencies. 
Blockchain technology offers a decentralized 
ledger system that ensures transparency and 
immutability, while IoT connects a vast array of 
devices, generating enormous amounts of data” 
(Adelakun, 2023, Sonko, et al., 2024, Uzougbo, 
Ikegwu & Adewusi, 2024). AI, with its ability to 
analyze data and make decisions, is 
transforming various sectors through automation 
and advanced analytics. However, these 
innovations also present complex data 
governance challenges that must be addressed 
to harness their full potential responsibly and 
effectively. 
 

“Data governance has become increasingly 
critical as organizations grapple with the unique 
issues posed by these technologies. Blockchain, 
IoT, and AI each bring specific data management 
requirements that impact privacy, security, and 
regulatory compliance. Blockchain’s 
decentralized nature necessitates new 
approaches to maintaining data integrity and 
privacy while ensuring transparency” (Akinsulire, 
et. al., 2024, Datta, et. al., Okatta, Ajayi & 
Olawale, 2024). The proliferation of IoT devices 
generates vast streams of data that require 
effective management and protection to prevent 

breaches and ensure interoperability. AI systems, 
reliant on vast datasets, demand rigorous 
standards for data quality, ethical considerations, 
and compliance with emerging regulations. 
 

“The objective of this framework is to provide a 
comprehensive approach to data governance 
that addresses these unique challenges. By 
incorporating fundamental governance 
principles—transparency, accountability, and 
compliance—into the realms of Blockchain, IoT, 
and AI, the framework seeks to establish a 
unified structure that enables efficient and 
effective data management. This approach not 
only ensures that data governance practices are 
tailored to the specific needs of each technology 
but also aligns with broader regulatory and 
ethical standards” (Adewusi, et al., 2024, Nwosu 
& Naiho, 2024, Uzougbo, Ikegwu & Adewusi, 
2024). Ultimately, the framework seeks to enable 
organizations to leverage Blockchain, IoT, and AI 
effectively while mitigating risks and maintaining 
public trust. 
 

1.1 Conceptual Framework Overview 
 

In the context of emerging technologies such as 
Blockchain, the Internet of Things (IoT), and 
Artificial Intelligence (AI), establishing a robust 
data governance framework is essential to 
manage and harness the potential of these 
innovations effectively. These technologies 
introduce unique data management challenges 
that necessitate a well-defined governance 
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structure (Antwi, et al., 2024, Idemudia & Iyelolu, 
2024, Latilo, et al., 2024). This conceptual 
framework aims to provide a comprehensive 
approach to data governance by integrating core 
principles and adapting to the dynamic nature of 
technological advancements. Data governance is 
a crucial aspect of managing data in any 
organization, but it takes on added significance 
with the integration of emerging technologies. 
Effective data governance guarantees that data 
remains accurate, secure, and aligned with 
regulatory standards. Consequently, the 
framework prioritizes essential principles—
transparency, accountability, and compliance—
that should be consistently applied across all 
technological platforms to ensure holistic data 
management. 
 

Transparency is a fundamental principle of data 
governance that requires clear visibility into data 
processes and practices. In the context of 
Blockchain, transparency is inherently supported 
by its decentralized ledger system, which 
provides a clear and immutable record of 
transactions (Abiona, et. al., 2024,  Obeng, et al., 
2024, Uzougbo, Ikegwu & Adewusi, 2024). 
However, transparency in IoT and AI requires a 
more nuanced approach. For IoT, transparency 
involves clear documentation of data collection 
practices, data flow, and data storage methods. 
This ensures that stakeholders understand how 
data is gathered, processed, and used, which is 
vital for maintaining trust and accountability. In 
AI, transparency entails making the decision-
making processes of algorithms understandable 
and accessible. This includes providing 
explanations for AI-driven decisions and ensuring 
that the data used in training models is openly 
documented and scrutinized. 
 

Accountability is another critical principle that 
involves defining and enforcing responsibility for 
data management practices. In Blockchain, 
accountability is supported by the distributed 
nature of the ledger, where all participants have 
access to the same data and can verify 
transactions (Adelakun, 2022, Bello, Idemudia & 
Iyelolu, 2024, Nwosu, Babatunde & Ijomah, 
2024). For IoT, accountability requires 
establishing clear roles and responsibilities for 
data management across various devices and 
systems. This includes ensuring that device 
manufacturers, data handlers, and users 
understand their obligations regarding data 
protection and management. In AI, accountability 
focuses on ensuring that the creators and users 
of AI systems are responsible for the ethical use 
of data and the outcomes of AI-driven decisions. 

This principle also involves setting up 
mechanisms for addressing data breaches, 
inaccuracies, and unethical practices. 
 

Compliance is a principle that involves adhering 
to relevant laws, regulations, and standards 
governing data management. For Blockchain, 
compliance with data protection regulations like 
the General Data Protection Regulation (GDPR) 
can be challenging due to the immutability of 
blockchain records (Adelakun, 2022, Bello, 
Idemudia & Iyelolu, 2024, Nwosu, Babatunde & 
Ijomah, 2024). Therefore, the framework must 
incorporate strategies for balancing transparency 
with the right to data erasure and other privacy 
rights. In IoT, compliance involves adhering to 
industry-specific standards and regulations, such 
as those related to data security and privacy. 
This includes ensuring that IoT devices and 
systems meet regulatory requirements and that 
data collected through these devices is managed 
in accordance with legal standards. For AI, 
compliance entails following regulations that 
govern data usage, such as those related to data 
protection and algorithmic fairness. It also 
involves ensuring that AI systems comply with 
emerging guidelines and standards for ethical AI 
development and deployment. 
 

The framework structure for managing data 
governance across Blockchain, IoT, and AI 
involves integrating these principles into a 
cohesive system that can adapt to the evolving 
technological landscape. Integration of 
governance principles across technologies 
ensures that data governance practices are 
consistent and aligned with organizational goals, 
regardless of the technology in use (Adejugbe & 
Adejugbe, 2018, Coker, et. al., 2023, Modupe, et 
al., 2024). This means that the principles of 
transparency, accountability, and compliance are 
applied uniformly across Blockchain, IoT, and AI, 
creating a unified approach to data management 
that supports overall organizational integrity and 
trust. 
 

Adaptability is a key feature of the framework, 
recognizing that technological advancements 
and regulatory landscapes are continually 
evolving. As new technologies emerge and 
existing technologies advance, the data 
governance framework must be flexible enough 
to accommodate these changes (Adebayo, et al., 
2024, Chukwurah, et al., 2024, George, 
Idemudia & Ige, 2024). This involves regularly 
updating governance practices to reflect new 
technological capabilities, regulatory 
requirements, and industry standards. For 
example, as Blockchain technology evolves to 
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include new consensus mechanisms or smart 
contract capabilities, the data governance 
framework must adapt to address these 
innovations while maintaining core principles. 
Similarly, as IoT devices become more 
interconnected and AI systems become more 
sophisticated, the framework must evolve to 
manage new data sources, security threats, and 
ethical considerations. 
 

To achieve adaptability, the framework 
incorporates mechanisms for continuous 
monitoring and review. This includes establishing 
processes for assessing technological changes, 
evaluating the effectiveness of current 
governance practices, and making necessary 
adjustments (Aziza, Uzougbo & Ugwu, 2023, 
Latilo, et al., 2024, Nwaimo, Adegbola & 
Adegbola, 2024). Engaging with stakeholders, 
such as technologists, legal experts, and 
policymakers, is also crucial for ensuring that the 
framework remains relevant and effective. 
Stakeholder feedback helps identify emerging 
trends, challenges, and opportunities, allowing 
the framework to evolve in response to real-world 
developments. 
 

In summary, the conceptual framework for data 
governance in emerging technologies provides a 
structured approach to managing data across 
Blockchain, IoT, and AI by integrating key 
principles of transparency, accountability, and 
compliance (Adewusi, et al., 2024, 2023, 
Eziefule, et al., 2022, Obeng, et al., 2024). By 
ensuring that these principles are applied 
consistently across different technologies, the 
framework supports effective data management 
and addresses the unique challenges posed by 
each technology. The framework’s adaptability 
ensures that it remains relevant in the face of 
technological advancements and regulatory 
changes, enabling organizations to leverage 
emerging technologies while maintaining data 
integrity, security, and compliance. 
 

1.2 Data Governance for Blockchain 
 

“Blockchain technology, with its decentralized 
and distributed nature, presents unique 
opportunities and challenges in the realm of data 
governance. As organizations increasingly adopt 
Blockchain for various applications, 
understanding how to manage and govern data 
within this framework becomes crucial” 
(Akinsulire, et. al., 2024, Ezeh, et. al., 2024, 
Nwobodo, Nwaimo & Adegbola, 2024). Effective 
data governance in Blockchain involves 
addressing issues related to data integrity and 
immutability, balancing transparency with privacy, 

and ensuring compliance with relevant 
regulations. 
 

“Data integrity and immutability are foundational 
aspects of Blockchain technology” (Manuel et al., 
2024). “The decentralized ledger system inherent 
to Blockchain ensures that once data is recorded 
in a block and added to the chain, it cannot be 
altered or deleted without consensus from the 
network participants. This immutability 
guarantees that records are permanent and 
accurate, providing a robust mechanism for 
ensuring the integrity of data” (Adelakun, et al., 
2024, Eziamaka, Odonkor & Akinsulire, 2024, 
Okatta, Ajayi & Olawale, 2024c). However, 
maintaining this integrity involves more than just 
leveraging Blockchain’s inherent features. 
Organizations must implement additional 
measures to verify the accuracy of data before it 
is added to the Blockchain. This includes 
rigorous data validation processes and quality 
checks to ensure that the data entering the 
Blockchain is accurate and reliable from the 
outset.  
 

Addressing issues of data tampering and fraud is 
another critical aspect of data governance for 
Blockchain. Although Blockchain’s design makes 
tampering difficult, it is not entirely immune to 
fraud or malicious activities. For instance, 
vulnerabilities in smart contracts, which are self-
executing contracts with the terms of the 
agreement directly written into code, can be 
exploited if not properly secured (Adejugbe & 
Adejugbe, 2018, Ilori, Nwosu & Naiho, 2024, 
Oduro, Uzougbo & Ugwu, 2024). To mitigate 
these risks, organizations should conduct 
thorough security audits and vulnerability 
assessments of their Blockchain applications and 
smart contracts. Additionally, employing 
cryptographic techniques and consensus 
algorithms that enhance security and validate 
transactions can further safeguard against 
tampering and fraud. 
 

“Transparency and privacy are often seen as 
opposing forces in Blockchain technology” 
(Agupugo et al., 2024). “On one hand, 
Blockchain’s transparent ledger allows all 
network participants to view and verify 
transactions, promoting trust and accountability. 
On the other hand, the visibility of data on a 
Blockchain can raise significant privacy 
concerns, especially when dealing with sensitive 
or personal information” (Adejugbe & Adejugbe, 
2019, Joseph, et al., 2020, Nwaimo, Adegbola & 
Adegbola, 2024). Balancing these two aspects is 
a critical challenge for data governance in 
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Blockchain. One approach to addressing this 
challenge is the implementation of permissioned 
Blockchains, where access to the ledger is 
restricted to authorized participants only. This 
allows organizations to maintain transparency 
within a controlled environment while protecting 
sensitive information from unauthorized access.  
 

“Managing access controls and data visibility is 
essential in ensuring that the right individuals 
have access to the appropriate data while 
maintaining privacy. This can be achieved 
through various mechanisms, such as 
implementing role-based access controls, where 
access rights are granted based on the user’s 
role within the organization” (Aziza, Uzougbo & 
Ugwu, 2023, Latilo, et al., 2024, Udegbe, et al., 
2024). Additionally, employing techniques such 
as data encryption and anonymization can 
further protect sensitive information while still 
allowing for transparency and verification of 
transactions. Ensuring that these mechanisms 
are in place and properly configured is a key 
aspect of effective data governance in 
Blockchain. 
 

“Compliance with legal and regulatory 
requirements is another critical component of 
data governance for Blockchain. The 
decentralized nature of Blockchain presents 
unique challenges in adhering to traditional 
regulations that were not designed with 
Blockchain technology in mind” (Adelakun, et al., 
2024, Komolafe, et. al., 2024, Udegbe, et al., 
2024). For instance, regulations such as the 
General Data Protection Regulation (GDPR) in 
the European Union impose strict requirements 
on data privacy and the right to be forgotten, 
which can be difficult to reconcile with 
Blockchain’s immutability.  
 

“Organizations using Blockchain must navigate 
these regulatory challenges by developing 
strategies that align with legal requirements while 
leveraging Blockchain’s benefits. This might 
involve implementing mechanisms for data 
access and control that comply with regulations, 
such as providing users with the ability to view 
their data or request modifications through off-
chain solutions. Additionally, engaging with legal 
experts and regulatory bodies can help 
organizations stay informed about evolving 
regulations and ensure that their Blockchain 
applications are compliant with relevant laws” 
(Nzeako, et al. 2024). 
 

In summary, effective data governance for 
Blockchain involves a multifaceted approach that 
addresses data integrity and immutability, 

balances transparency with privacy concerns, 
and ensures compliance with legal and 
regulatory requirements. By ensuring the 
accuracy and permanence of records, 
addressing potential issues of tampering and 
fraud, and implementing measures to protect 
privacy while maintaining transparency, 
organizations can harness the full potential of 
Blockchain technology while maintaining robust 
data governance practices (Akinsulire, et. al., 
2024, Nembe, et al., 2024, Ogunleye, 2024, 
Olatunji, et al., 2024). As Blockchain continues to 
evolve and integrate into various applications, 
ongoing attention to these governance aspects 
will be essential in leveraging Blockchain’s 
benefits while mitigating associated risks. 
 

1.3 Data Governance for IoT 
 

The Internet of Things (IoT) represents a 
transformative shift in how data is generated, 
collected, and utilized. With billions of 
interconnected devices communicating and 
exchanging data, IoT introduces both 
unprecedented opportunities and complex 
challenges for data governance (Adejugbe & 
Adejugbe, 2019, Idemudia & Iyelolu, 2024, Okoli, 
et. al., 2024, Akinbolaji et al., 2023; Nzeako et 
al., 2024b). Effectively managing data in the IoT 
ecosystem requires addressing issues related to 
data collection and management, security and 
privacy, and adherence to industry standards and 
regulations. 
 

Data collection and management in IoT involve 
handling vast amounts of data from a diverse 
array of devices and sensors. These devices, 
ranging from smart home appliances to industrial 
machinery, continuously generate data that is 
transmitted to central systems for processing and 
analysis. One of the primary challenges in 
managing this data is ensuring that it is 
accurately collected, stored, and processed 
(Adelakun, 2022, Ezeafulukwe, et. al., 2024, 
Okatta, Ajayi & Olawale, 2024, Popoola et al., 
2024b). Given the sheer volume of data and the 
variety of sources, establishing standardized 
protocols for data collection is crucial. This 
includes implementing mechanisms to ensure 
data accuracy and integrity, such as data 
validation techniques and error-checking 
processes, to prevent data corruption and 
inconsistencies. 
 

“Interoperability is another key aspect of data 
management in IoT. Devices and systems from 
different manufacturers must be able to work 
together seamlessly, which requires adherence 
to common standards and protocols. Ensuring 
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that data from various sources can be integrated 
and analyzed cohesively involves addressing 
issues related to data format compatibility and 
communication protocols” (Chukwurah, et al., 
2024, George, Idemudia & Ige, 2024, Ige, Kupa 
& Ilori, 2024, Akinbolaji et al., 2024a). 
Organizations must implement solutions that 
facilitate the smooth exchange of data across 
different systems, such as using middleware that 
translates between different data formats or 
developing APIs that enable interoperability 
between diverse devices and platforms. 
 

“Consistency in data is also vital for effective 
management. Inconsistent data can lead to 
inaccurate analyses and decision-making. To 
maintain consistency, organizations should 
implement data governance practices that 
include data quality monitoring, regular audits, 
and data cleansing processes” (George, 
Idemudia & Ige, 2024, Ige, et al., 2024, 
Sobowale et al., 2024). Establishing clear data 
governance policies and procedures that define 
how data should be collected, processed, and 
stored can help ensure that data remains 
consistent and reliable throughout its lifecycle. 
 

Security and privacy are paramount concerns in 
the IoT environment, where the vast amount of 
data collected and transmitted increases the risk 
of unauthorized access and data breaches. 
Protecting data from such threats involves 
implementing robust security measures to 
safeguard data at every stage of its lifecycle—
from collection and transmission to storage and 
analysis (Adewusi, et al., 2024, Ezeh, et. al., 
2024, Ilori, Nwosu & Naiho, 2024, Nzeako et al., 
2024a). This includes employing encryption 
techniques to protect data both in transit and at 
rest. Encryption ensures that even if data is 
intercepted or accessed by unauthorized 
individuals, it remains unreadable and secure. 
 

Authentication mechanisms are essential to 
ensuring that only authorized devices and users 
can access data. Implementing multi-factor 
authentication, device authentication, and strong 
password policies helps prevent unauthorized 
access and enhances overall security. 
Additionally, regular security updates and 
patches should be applied to devices and 
systems to address vulnerabilities and protect 
against emerging threats. 
 

“Privacy is another critical aspect of data 
governance in IoT. With the collection of personal 
and sensitive data from various devices, it is 
essential to implement measures that protect 
individuals' privacy and comply with privacy 

regulations. This involves ensuring that data is 
anonymized or pseudonymized where 
appropriate, and that users are informed about 
the data being collected and how it will be used” 
(Antwi, Adelakun & Eziefule, 2024, Latilo, et al., 
2024, Oyeniran, et. al., 2024, Popoola et al., 
2024a). Privacy policies should be transparent 
and clearly communicated to users, and 
organizations should provide mechanisms for 
users to manage their data preferences and opt 
out of data collection if desired. 
 

Compliance with industry-specific standards and 
regulations is crucial for effective data 
governance in IoT. Different industries have 
specific regulations and standards governing 
data management, security, and privacy. For 
example, healthcare organizations must comply 
with regulations such as the Health Insurance 
Portability and Accountability Act (HIPAA) in the 
United States, which mandates stringent data 
protection measures for patient information 
(Adejugbe & Adejugbe, 2014, Nwaimo, Adegbola 
& Adegbola, 2024, Uzougbo, Ikegwu & Adewusi, 
2024, Akinbolaji et al., 2024b). Similarly, the 
General Data Protection Regulation (GDPR) in 
the European Union sets out requirements for 
data protection and privacy for all types of data, 
including that collected by IoT devices. 
 

Organizations must stay informed about the 
relevant regulations and standards that apply to 
their specific industry and ensure that their IoT 
systems and practices are compliant. This 
includes conducting regular audits and 
assessments to verify adherence to regulations 
and identifying areas for improvement. 
Additionally, engaging with industry groups and 
regulatory bodies can provide valuable insights 
into emerging standards and best practices, 
helping organizations stay ahead of regulatory 
changes and ensure ongoing compliance. 
 

In summary, effective data governance for IoT 
involves managing data collection and ensuring 
interoperability and consistency, addressing 
security and privacy concerns, and adhering to 
industry-specific standards and regulations. By 
implementing robust data management 
practices, safeguarding data through security 
measures, and ensuring compliance with 
relevant regulations, organizations can effectively 
navigate the complexities of the IoT landscape 
(Adelakun, et al., 2024, Nwosu & Ilori, 2024, 
Olatunji, et al., 2024, Paul et al., 2024). As IoT 
technology continues to evolve, ongoing 
attention to these governance aspects will be 
essential for leveraging the full potential of IoT 
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while maintaining data integrity, security, and 
compliance. 
 

1.4 Data Governance for AI 
 

The integration of Artificial Intelligence (AI) into 
various sectors has brought about significant 
advancements and opportunities, but it has also 
introduced complex data governance challenges. 
Ensuring effective data governance for AI 
involves addressing ethical considerations, 
maintaining data quality and integrity, and 
adhering to regulatory compliance standards 
(Akinsulire, et. al., 2024, Nembe, et al., 2024, 
Onwubuariri, et al., 2024, Ononiwu, Onwuzulike, 
Shitu & Ojo, 2024; Joseph, Onwuzulike & Shitu, 
2024). By tackling these challenges, 
organizations can harness the power of AI while 
ensuring fairness, accuracy, and compliance in 
their AI systems. 
 

Ethical considerations are paramount when 
managing AI systems. One of the most pressing 
issues is preventing bias and ensuring fairness in 
AI algorithms. AI systems, particularly those 
based on machine learning, are trained on large 
datasets that can contain inherent biases. These 
biases can lead to discriminatory outcomes or 
reinforce existing inequalities if not properly 
managed (Adejugbe & Adejugbe, 2015, Ilori, 
Nwosu & Naiho, 2024, Udegbe, et al., 2024, 
Ononiwu, Onwuzulike, & Shitu, 2024). For 
example, an AI system used for hiring might 
inadvertently favor certain demographic groups 
over others based on biased training data. To 
mitigate this risk, it is crucial to implement 
rigorous bias detection and correction techniques 
during the development and deployment of AI 
systems. This includes using diverse and 
representative datasets, regularly auditing AI 
algorithms for biased outcomes, and 
incorporating fairness-aware machine learning 
techniques. Additionally, involving 
multidisciplinary teams in the development 
process can provide diverse perspectives and 
help identify and address potential biases. 
 

Transparency in AI decision-making processes is 
another critical ethical consideration. AI systems, 
especially those using complex models like deep 
learning, can often be opaque and difficult to 
interpret. This lack of transparency can 
undermine trust in AI systems and make it 
challenging to understand how decisions are 
made. To address this, organizations should 
adopt practices that enhance the interpretability 
of AI models (Adelakun, 2023, Idemudia & 
Iyelolu, 2024, Oduro, Uzougbo & Ugwu, 2024, 
Onwuzulike, Ononiwu & Shitu, 2024). This may 

involve using explainable AI (XAI) techniques 
that provide insights into how models arrive at 
their predictions or decisions. By making AI 
decision-making processes more transparent, 
organizations can improve accountability and 
build trust with users and stakeholders. 
 

Data quality and integrity are essential for the 
effective functioning of AI systems. Ensuring the 
accuracy and reliability of training data is a 
critical aspect of data governance for AI. The 
quality of the data used to train AI models directly 
impacts their performance and accuracy. Poor-
quality data can lead to incorrect predictions and 
unreliable outcomes. To ensure high-quality 
training data, organizations should implement 
robust data collection and validation processes 
(Chukwurah, et al., 2024, George, Idemudia & 
Ige, 2024, Ige, Kupa & Ilori, 2024, Oluwatosin et 
al., 2024; Okpeke et al., 2024). This includes 
verifying data sources, cleaning and 
preprocessing data to remove errors and 
inconsistencies, and regularly updating datasets 
to reflect current conditions. Additionally, 
organizations should establish data stewardship 
practices to oversee the management and quality 
of data throughout its lifecycle. 
 

Managing data sources and handling data 
anomalies are also important aspects of 
maintaining data integrity. AI systems often rely 
on data from multiple sources, which can 
introduce variability and potential 
inconsistencies. It is crucial to establish 
processes for managing and integrating data 
from diverse sources to ensure consistency and 
reliability (Ameyaw, Idemudia & Iyelolu, 2024, 
Latilo, et al., 2024, Obeng, et al., 2024, Paul et 
al., 2024; Ononiwu, Onwuzulike & Shitu, 2024). 
This includes implementing data harmonization 
techniques to standardize data formats and 
addressing data anomalies, such as missing or 
incorrect values, through appropriate imputation 
or correction methods. By maintaining data 
integrity, organizations can ensure that their AI 
systems operate effectively and produce reliable 
results. 
 

Regulatory compliance is a critical component of 
data governance for AI. As AI technology 
continues to evolve, regulatory frameworks are 
being developed and updated to address the 
unique challenges associated with AI and data 
use. Adhering to these regulations is essential for 
ensuring legal and ethical use of AI systems 
(Adewusi, et al., 2024, Ezeh, et. al., 2024, 
Okatta, Ajayi & Olawale, 2024a, Shitu, 2021). For 
example, regulations such as the General Data 
Protection Regulation (GDPR) in the European 



 
 
 
 

Leghemo et al.; J. Eng. Res. Rep., vol. 27, no. 1, pp. 247-267, 2025; Article no.JERR.129818 
 
 

 
254 

 

Union impose requirements on the collection, 
processing, and storage of personal data, 
including data used in AI systems. Similarly, 
emerging regulations focused specifically on AI, 
such as the EU Artificial Intelligence Act, aim to 
establish guidelines and standards for the 
development and deployment of AI technologies. 
 
Organizations must stay informed about relevant 
regulations and ensure that their AI practices 
comply with legal requirements. This involves 
conducting regular compliance assessments, 
implementing policies and procedures that align 
with regulatory standards, and engaging with 
legal experts to navigate complex regulatory 
landscapes. Additionally, organizations should 
proactively participate in discussions and 
consultations regarding emerging regulations to 
shape and influence policies that impact AI 
governance. 
 
In conclusion, effective data governance for AI 
requires addressing a range of challenges 
related to ethical considerations, data quality and 
integrity, and regulatory compliance. By 
preventing bias and ensuring fairness, enhancing 
transparency, maintaining high data quality, and 
adhering to regulatory standards, organizations 
can effectively manage their AI systems and 
maximize their benefits (Akinsulire, et. al., 2024, 
Nwobodo, Nwaimo & Adegbola, 2024, Udegbe, 
et al., 2024). As AI technology continues to 
advance, ongoing attention to these governance 
aspects will be essential for ensuring that AI 
systems are used responsibly, ethically, and in 
compliance with relevant regulations. Through 
robust data governance practices, organizations 
can harness the transformative potential of AI 
while upholding the principles of fairness, 
accuracy, and accountability. 
 

1.5 Integration and Collaboration 
 
The management of data governance in the 
context of emerging technologies such as 
Blockchain, Internet of Things (IoT), and Artificial 
Intelligence (AI) necessitates a comprehensive 
approach that integrates and collaborates across 
various domains. Effective data governance in 
these rapidly evolving fields requires robust 
stakeholder engagement and the utilization of 
advanced analytics and monitoring techniques 
(Adejugbe & Adejugbe, 2016, Ilori, Nwosu & 
Naiho, 2024, Onyekwelu, et al., 2024). By 
fostering collaboration among diverse 
stakeholders and leveraging cutting-edge 
analytics, organizations can ensure that their 

data governance frameworks are effective, 
adaptive, and aligned with the complexities of 
these technologies. 
 
Stakeholder engagement is crucial for successful 
data governance in emerging technologies. The 
involvement of technologists, legal experts, and 
policymakers is essential for developing a 
cohesive and effective governance framework. 
Technologists provide the technical expertise 
needed to understand the nuances of 
Blockchain, IoT, and AI systems. Their insights 
help in designing and implementing data 
governance practices that align with the technical 
characteristics and requirements of these 
technologies (Adejugbe, 2020, Idemudia & 
Iyelolu, 2024, Oguejiofor, et al., 2023). Legal 
experts contribute by interpreting and applying 
regulations and compliance requirements, 
ensuring that data governance practices adhere 
to legal standards and protect privacy and 
security. Policymakers play a role in shaping and 
updating regulations and standards, ensuring 
that the governance framework remains relevant 
and effective as technology evolves. 
 
Collaboration between these stakeholders 
facilitates the alignment of interests and 
objectives, which is critical for the development 
of a unified data governance strategy. By 
bringing together diverse perspectives, 
organizations can address potential conflicts and 
ensure that governance practices are 
comprehensive and balanced. For instance, 
technologists might propose innovative solutions 
for data management and security, while legal 
experts ensure that these solutions comply with 
regulatory requirements (Adelakun, 2023, 
Ezeafulukwe, et. al., 2024., Okatta, Ajayi & 
Olawale, 2024). Policymakers can then provide 
guidance on how these solutions fit within the 
broader regulatory landscape. Effective 
stakeholder engagement promotes mutual 
understanding and cooperation, leading to the 
creation of governance frameworks that are both 
technically sound and legally compliant. 
 

 “Advanced analytics and monitoring are pivotal 
in managing data governance for emerging 
technologies. Leveraging data analytics for real-
time governance involves using sophisticated 
tools and techniques to monitor data and ensure 
compliance continuously. Real-time analytics 
enable organizations to track data flows, identify 
potential issues, and respond promptly to 
anomalies or breaches” (Akagha, et. al., 2023, 
Ezeh, et. al., 2024, Olatunji, et al., 2024). This 
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proactive approach helps in maintaining data 
integrity, security, and compliance by providing 
immediate insights into data management 
practices. Machine learning (ML) plays a 
significant role in enhancing data governance 
through predictive insights. By analyzing 
historical data and identifying patterns, ML 
algorithms can predict potential risks and issues 
before they occur. For example, in the context of 
Blockchain, ML can be used to detect fraudulent 
activities or anomalies in transaction patterns. In 
IoT environments, ML can help in identifying 
potential security threats or operational 
inefficiencies by analyzing data from connected 
devices. Similarly, in AI systems, ML algorithms 
can monitor and assess the performance of 
models, ensuring that they operate within 
acceptable parameters and produce accurate 
results. 
 

“The integration of advanced analytics and ML 
into data governance practices allows 
organizations to move from a reactive to a 
proactive stance. Instead of waiting for issues to 
arise and addressing them after the fact, 
organizations can use predictive insights to 
anticipate and mitigate potential problems” 
(Chukwurah, et al., 2024, George, Idemudia & 
Ige, 2024, Ige, Kupa & Ilori, 2024). This shift 
enhances the effectiveness of data governance 
frameworks by enabling timely interventions and 
continuous improvements. The collaboration 
between stakeholders and the utilization of 
advanced analytics are interrelated aspects of a 
comprehensive data governance strategy. 
Effective stakeholder engagement ensures that 
the governance framework is well-informed and 
aligned with regulatory and technical 
requirements, while advanced analytics and ML 
provide the tools needed to implement and 
manage this framework effectively. Together, 
these elements create a robust governance 
environment that can adapt to the complexities of 
emerging technologies and address the 
challenges they present. 
 

“In summary, the integration and collaboration of 
data governance for emerging technologies such 
as Blockchain, IoT, and AI are essential for 
managing these technologies effectively. 
Stakeholder engagement brings together 
technologists, legal experts, and policymakers to 
develop a unified governance framework that 
addresses technical, legal, and regulatory 
considerations” (Akinsulire, et. al., 2024, 
Nwaimo, Adegbola & Adegbola, 2024, Uzougbo, 
Ikegwu & Adewusi, 2024). Advanced analytics 
and machine learning provide the tools needed 

for real-time monitoring and predictive insights, 
enhancing the effectiveness of data governance 
practices. By combining these approaches, 
organizations can ensure that their data 
governance frameworks are comprehensive, 
adaptive, and capable of addressing the evolving 
challenges of emerging technologies. This 
integrated and collaborative approach is crucial 
for maximizing the benefits of Blockchain, IoT, 
and AI while maintaining data integrity, security, 
and compliance. 
 

1.6 Training and Education 
 

In the realm of emerging technologies—
specifically Blockchain, Internet of Things (IoT), 
and Artificial Intelligence (AI)—the landscape is 
rapidly evolving, and so are the challenges 
associated with data governance (Adejugbe, 
2021, Ilori, Olatunji, et al., 2024, Udegbe, et al., 
2024). Effective management of data 
governance requires a deep understanding of 
both the technologies involved and the best 
practices for handling their data. Training and 
education play a crucial role in equipping 
stakeholders with the knowledge and skills 
needed to navigate this complex landscape 
effectively. Continuous learning and targeted 
training are essential to ensure that stakeholders 
remain proficient and informed about 
technological advancements and data 
governance best practices. 
 

“Continuous learning is vital for stakeholders to 
keep up with technological advancements. The 
pace of innovation in Blockchain, IoT, and AI is 
relentless, with new developments, techniques, 
and applications emerging regularly. As these 
technologies evolve, so do their associated data 
governance challenges. For instance, Blockchain 
technology is continually being refined, with new 
consensus mechanisms, scalability solutions, 
and use cases being introduced” (Adelakun, et 
al., 2024, Joseph, et al., 2022, Ogedengbe, et 
al., 2024). Similarly, IoT devices are becoming 
more sophisticated, and AI models are advancing 
in complexity and capability. Staying updated 
with these changes is crucial for ensuring that 
data governance practices remain relevant and 
effective. 

 
“To facilitate continuous learning, organizations 
need to establish robust educational programs 
that provide stakeholders with up-to-date 
knowledge and skills. This involves creating 
educational resources such as workshops, 
seminars, webinars, and training modules 
tailored to the specific needs of Blockchain, IoT, 
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and AI. Engaging with industry experts, attending 
conferences, and participating in professional 
networks can also help stakeholders stay 
informed about the latest trends and best 
practices” (Adejugbe, 2024, Eziamaka, Odonkor 
& Akinsulire, 2024, Okatta, Ajayi & Olawale, 
2024b). Additionally, fostering a culture of 
continuous improvement and learning within the 
organization encourages stakeholders to 
proactively seek out new information and 
enhance their expertise. 

 
Providing training on data governance best 
practices is another essential aspect of 
managing data governance for emerging 
technologies. Effective data governance requires 
a comprehensive understanding of principles 
such as data quality, integrity, security, privacy, 
and compliance (Adewusi, et al., 2024, Iyede, et 
al., 2023, Odonkor, Eziamaka & Akinsulire, 
2024). For stakeholders to implement these 
principles effectively, they must be trained on 
best practices and practical strategies for 
managing data in the context of Blockchain, IoT, 
and AI. Training programs should cover a range 
of topics relevant to data governance, including 
data management techniques, regulatory 
requirements, risk assessment, and data 
protection measures. For Blockchain, training 
might focus on understanding decentralized data 
management, smart contracts, and consensus 
algorithms. For IoT, it would cover managing data 
from interconnected devices, ensuring 
interoperability, and securing data transmissions. 
In the context of AI, training would involve topics 
such as data preparation for machine learning, 
algorithmic fairness, and model interpretability. 
Additionally, training programs should emphasize 
the importance of integrating data governance 
practices into the broader organizational 
framework. This includes aligning data 
governance strategies with business objectives, 
implementing data stewardship roles, and 
establishing clear policies and procedures for 
data management (Akinsulire, 2012, Banso, et. 
al., 2023, Nwosu, 2024, Oluokun, Ige & Ameyaw, 
2024). Practical case studies and real-world 
scenarios can be used to illustrate how best 
practices are applied in different contexts, 
helping stakeholders understand how to navigate 
the complexities of emerging technologies. 
Another critical aspect of training is the 
development of specialized skills. As 
technologies like Blockchain, IoT, and AI become 
more advanced, the need for specialized 
expertise grows. Training programs should 
include opportunities for stakeholders to develop 

and refine skills in areas such as data analytics, 
cybersecurity, and compliance management. By 
investing in specialized training, organizations 
can build a team of experts capable of 
addressing the specific data governance 
challenges associated with each technology. 
 

Moreover, ongoing education should not be 
limited to initial training but should be part of a 
continuous professional development process. 
This includes regular updates and refresher 
courses to ensure that stakeholders remain 
current with the latest developments and best 
practices. Incorporating feedback mechanisms 
into training programs allows for the continuous 
improvement of educational resources and 
ensures that they address emerging challenges 
and areas of interest (Adelakun, et al., 2024, 
Ezeafulukwe, et. al., 2024, Olatunji, et al., 2024, 
Uzougbo, et al., 2023). In addition to formal 
training programs, organizations can benefit from 
fostering a collaborative learning environment. 
Encouraging knowledge sharing and peer 
learning among stakeholders can enhance their 
understanding of data governance practices and 
provide valuable insights into how others are 
addressing similar challenges. Collaborative 
forums, discussion groups, and internal 
knowledge repositories can facilitate the 
exchange of ideas and experiences, promoting a 
culture of learning and innovation. 
 

Ultimately, effective training and education in 
data governance for emerging technologies 
require a commitment to ongoing learning and 
adaptation. As Blockchain, IoT, and AI continue 
to evolve, so too must the knowledge and skills 
of those managing their data. By investing in 
continuous learning and providing 
comprehensive training on best practices, 
organizations can ensure that their data 
governance frameworks are robust, adaptable, 
and capable of addressing the complexities of 
these technologies (Aziza, Uzougbo & Ugwu, 
2023, Latilo, et al., 2024, Ogunleye, 2024). This 
approach not only enhances the effectiveness of 
data governance practices but also contributes to 
the overall success and resilience of the 
organization in navigating the rapidly changing 
technological landscape. 
 

2. CONCLUSION 
 

In conclusion, the conceptual framework for data 
governance tailored to emerging technologies 
such as Blockchain, Internet of Things (IoT), and 
Artificial Intelligence (AI) underscores the critical 
need for a comprehensive and adaptive 
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approach to managing data in these rapidly 
evolving fields. The framework encapsulates key 
components essential for effective data 
governance, including principles of transparency, 
accountability, and compliance, alongside 
practical strategies for managing the unique 
challenges posed by each technology. 
 
The significance of this framework lies in its 
ability to address the distinct characteristics and 
requirements of Blockchain, IoT, and AI. For 
Blockchain, ensuring data integrity and 
immutability is paramount, requiring robust 
mechanisms to prevent tampering and fraud 
while balancing transparency with privacy. In IoT, 
managing data from diverse and interconnected 
devices necessitates a focus on data 
consistency, interoperability, and strong security 
measures to protect against breaches. AI 
governance demands a focus on ethical 
considerations, data quality, and regulatory 
compliance to ensure fairness and accuracy in 
algorithmic decision-making. As technology 
continues to advance, adapting the framework to 
future developments will be crucial. Emerging 
trends and innovations in Blockchain, IoT, and AI 
will introduce new complexities and opportunities 
in data governance. For instance, advancements 
in Blockchain technology might lead to more 
scalable and interoperable solutions, which could 
affect how data is managed and governed. 
Similarly, the proliferation of IoT devices and the 
increasing sophistication of AI models will 
necessitate ongoing refinement of governance 
practices to address new security, privacy, and 
compliance challenges. 
 
Future directions for data governance in these 
technologies will involve exploring emerging 
trends such as the integration of advanced 
analytics and machine learning for predictive 
insights, and the development of more nuanced 
regulatory frameworks that address the evolving 
landscape of data management. Organizations 
will need to stay agile and proactive, 
continuously updating their governance 
strategies to keep pace with technological 
advancements and maintain robust data 
management practices. In summary, the 
conceptual framework for data governance 
provides a foundational structure for managing 
the complexities of Blockchain, IoT, and AI. By 
focusing on key principles and adapting to 
emerging trends, organizations can ensure that 
their data governance practices remain effective, 
relevant, and aligned with the rapidly changing 
technological environment. This proactive and 

adaptable approach will be essential for 
navigating the future of data governance and 
harnessing the full potential of these 
transformative technologies. 
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