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ABSTRACT

The rapid expansion of digital economy platforms has created an increasing demand for secure, scalable and intelligent
data governance systems capable of managing large volumes of digital transactions and sensitive information. Despite
the growing adoption of digital technologies, many conventional data governance frameworks still experience major
challenges such as; cybersecurity threats, poor scalability, inadequate privacy protection, inefficient governance
processes and limited real-time decision-making capabilities. To address these challenges, this study presented a
Secure Al-enabled data governance framework for digital economy platforms by integrating artificial intelligence,
blockchain technology, cloud computing and intelligent automation mechanisms. A design-oriented and experimental
system development methodology was adopted for the development and evaluation of the framework. The system
was evaluated using key performance metrics including response time efficiency, precision, recall, Scalability,
throughput, system availability, privacy preservation effectiveness, security performance, user satisfaction and
governance efficiency. The evaluation results revealed that the framework significantly outperformed the conventional
framework across all metrics. Specifically, the framework achieved an overall average performance rate of 96.68%,
compared to 60.8% recorded by the conventional system. The findings indicate substantial improvements in
operational efficiency, scalability, cybersecurity resilience, privacy preservation, governance effectiveness and system
reliability. The study demonstrates that integrating Al-driven governance mechanisms with blockchain-supported
security architectures can significantly improve transparency, trust, compliance monitoring and intelligent decision-
making within digital economy platforms. Therefore, the framework provides a robust, reliable and sustainable
solution for secure digital governance across sectors such as finance, healthcare, e-commerce, education and smart
government systems.

Keywords: Atrtificial Intelligence (Al), Data Governance, Digital Economy Platforms, Blockchain Technology,
Cybersecurity

concerns relating to cybersecurity, privacy protection,
1.0 INTRODUCTION regulatory compliance and effective data governance.

The rapid advancement of digital technologies has
significantly transformed modern economies, business Artificial Intelligence has emerged as a transformative
operations, governance systems and social interactions | technology for enhancing intelligent governance and
across the globe. Digital economy platforms such as e- | improving operational efficiency ~within  digital
commerce systems, fintech applications, cloud | ecosystems. Al technologies including machine learning,
computing services, smart governance platforms and | Predictive analytics, intelligent automation and anomaly
artificial  intelligence  (Al)-driven  environments | detection systems have strengthened organizational
increasingly rely on data for decision-making, capabilities in areas such as data analysis, fraud
automation, innovation and efficient service delivery. As | detection, cybersecurity management and real-time
digital data continues to expand in volume and | decision-making (Schmitt, 2023; Ahmad et al., 2024).
complexity, organizations are becoming more dependent | Through automated monitoring and intelligent data
on intelligent systems capable of processing, managing | Processing, Al-enabled systems can support proactive
and securing information effectively (Dwivedi et al., | threat detection, improve service delivery and enhance
2021; Acev & Back, 2025). While this digital the overall resilience of digital platforms.

transformation has created enormous opportunities for
economic growth and innovation, it has also intensified
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According to Reutter (2024), despite these technological
advancements, digital economy platforms continue to
experience significant challenges associated with weak
governance structures, cyberattacks, data breaches,
unauthorized access, algorithmic bias and inadequate
compliance mechanisms. Many conventional governance
frameworks were designed for centralized systems and
are therefore unable to effectively manage the
complexity, scalability and dynamic nature of modern
digital environments (Wirtz et al., 2021). Furthermore,
the growing integration of Al technologies into critical
digital infrastructures has raised important concerns
regarding transparency, accountability, ethical Al usage,
privacy risks and digital trust (Hacker et al., 2025).

The increasing sophistication of cyber threats further
complicates digital governance practices. Cybercriminals
now exploit vulnerabilities within cloud infrastructures,
Al systems and interconnected digital platforms,
resulting in financial losses, operational disruptions and
reputational damage for organizations (Nott, 2025).
Consequently, there is an urgent need for secure and
intelligent governance frameworks capable of integrating
cybersecurity  mechanisms,  Al-driven  analytics,
compliance management and privacy protection
strategies to ensure secure, reliable and sustainable
digital operations.

A Secure Al-Enabled Data Governance Framework
provides a structured and integrated approach for
managing digital data assets while ensuring security,
transparency, accountability and intelligent governance.
Such a framework combines artificial intelligence
technologies, governance policies, cybersecurity controls
and intelligent monitoring systems to improve data
protection, operational efficiency and digital trust across
digital economy platforms (llager et al., 2020; Anazia,
2026). The integration of Al within governance systems
can also support adaptive security management,
automated policy enforcement and real-time compliance
monitoring.

This study therefore presents a secure Al-enabled data
governance framework for digital economy platforms to
address the growing challenges associated with data
governance, cybersecurity and intelligent digital
management. The study seeks to develop a framework
capable of enhancing secure data management,
strengthening  digital trust, improving regulatory
compliance and supporting sustainable digital
transformation within modern digital ecosystems. In
addition, the study contributes to existing research in
artificial intelligence, cybersecurity and digital
governance by providing a practical and integrated
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framework for intelligent governance in digital economy
platforms.

1.1 Literature Review

Digital economy platforms are technology-driven
systems that support digital transactions, communication
and service delivery through interconnected digital
infrastructures. These platforms integrate technologies
such as cloud computing, artificial intelligence, big data
analytics, blockchain and Internet of Things (loT)
systems to improve innovation, automation and
operational efficiency across sectors such as e-
commerce, fintech, healthcare, education and governance
(Bukht & Heeks, 2021). Modern digital platforms
operate within distributed environments where data flows
continuously across users, organizations and cloud
systems. This complexity has increased the need for
effective governance frameworks capable of ensuring
data security, transparency, accountability,
interoperability and regulatory compliance within digital
ecosystems (Wirtz et al., 2021).

Artificial Intelligence (Al) plays a significant role in
improving digital platform  operations through
technologies such as machine learning, predictive
analytics, deep learning and intelligent automation
(Dwivedi et al., 2021). Al systems support data analysis,
fraud detection, cybersecurity monitoring, personalized
services and automated decision-making within digital
environments. These technologies enhance operational
efficiency, reduce human error and improve real-time
decision-making processes (Schmitt, 2023;
Maduabuchukwu et al., 2026).

In cybersecurity management, Al-driven security models
integrate intelligent technologies into security systems to
improve threat detection, adaptive security management
and risk mitigation. These systems utilize machine
learning algorithms, predictive analytics and automated
monitoring tools to identify and respond to cyber threats
in real time. Compared to traditional rule-based systems,
Al-driven security models provide improved capabilities
for detecting sophisticated cyber threats and automating
security responses (Schmitt, 2023).

Despite these advantages, the integration of Al into
digital platforms and cybersecurity systems has
introduced several ethical and governance concerns.
Issues such as algorithmic bias, lack of transparency,
privacy risks, adversarial attacks and accountability
limitations continue to affect trust in Al-driven systems
(Wang et al., 2020). Therefore, effective governance
frameworks are essential for ensuring responsible, secure
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and trustworthy Al deployment within modern digital
ecosystems.

Data governance frameworks provide policies, standards
and procedures for managing organizational data while
ensuring security, integrity, accountability and regulatory
compliance (Abraham et al., 2020; Qiu et al., 2026).
These frameworks improve transparency, operational
efficiency and informed decision-making through
effective data management practices.

In modern digital environments, organizations require
governance frameworks that support intelligent
monitoring, adaptive security management, privacy
protection and automated compliance processes. Secure
data governance frameworks are therefore essential for
responsible Al adoption, cybersecurity protection and
sustainable digital transformation (Panian, 2021,
Papagiannidis et al., 2024).

Cybersecurity and data protection mechanisms are
essential for protecting digital infrastructures, networks
and organizational data from cyber threats and
unauthorized access (Kshetri, 2021). Common security
measures include encryption technologies, firewalls,
authentication systems, intrusion detection systems and
access control mechanisms. The growth of cloud
computing and distributed digital systems has increased
cybersecurity risks such as ransomware attacks, phishing
attacks, malware infections and data breaches (Nott,
2025). Consequently, organizations increasingly adopt
intelligent cybersecurity solutions capable of supporting
real-time monitoring, anomaly detection and automated
incident response.

In spite of these advancements in artificial intelligence
(Al) and cybersecurity technologies, digital economy
platforms continue to face critical governance and
security challenges. Weak governance structures, poor
compliance mechanisms, fragmented policies and
increasing cyber threats such as data breaches and
ransomware attacks continue to undermine digital trust
and operational efficiency (Sun et al.,2023). In addition,
the growing adoption of Al technologies has introduced
concerns relating to algorithmic bias, privacy risks,
transparency and accountability within digital systems
(Rahman et al., 2024).

Several studies have highlighted the importance of
integrating  Al,  cybersecurity and  governance
mechanisms to support secure digital operations. Torres
et al. (2025) emphasized the role of Al in improving
intelligent  decision-making and  organizational
performance, while Ahmed et al. (2024) stressed the need
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for transparency and ethical governance in Al-driven
systems.  Similarly, Al-enabled security systems
significantly improve threat detection and cybersecurity
resilience, while trustworthy Al systems and secure data
governance support sustainable digital transformation
(Javaid et al., 2022).
Generally, existing studies largely examine Al,
cybersecurity and governance independently, with
limited attention given to integrated governance
frameworks for digital economy platforms. Most existing
systems lack intelligent monitoring capabilities, adaptive
cybersecurity  controls,  automated  compliance
management and Al-driven analytics required for
managing modern distributed digital ecosystems
effectively. Therefore, the secure Al-enabled data
governance framework for digital economy platforms is
presented to improve secure digital governance,
operational efficiency and digital trust within modern
digital environments.

2.0 METHODS

2.1 Research Design

This study adopted a design-oriented and experimental
methodology to develop and evaluate a Secure Al-
enabled data governance framework for digital economy
platforms. The framework integrated artificial
intelligence, cloud computing, blockchain technology,
cybersecurity mechanisms and privacy-preserving
techniques to improve secure data management,
intelligent decision-making, compliance monitoring and
operational efficiency. Data collected from digital
platforms, cloud systems, loT devices and cybersecurity
datasets were processed using cleaning, normalization
and feature extraction techniques, while machine
learning, predictive analytics, anomaly detection and
natural language processing were utilized for intelligent
governance and cybersecurity monitoring.

2.2 System Requirements Analysis

System requirements analysis was conducted to identify
the operational, governance, security and intelligent
processing needs of the framework. The analysis
considered platform security requirements, governance
policies, privacy protection, user expectations and
regulatory compliance standards, which were categorized
into functional and non-functional requirements. The
framework supports secure user authentication, role-
based access control, Al-driven monitoring and threat
detection, governance policy enforcement, compliance
management, sSecure data storage, audit logging,
predictive analytics, automated alerts, secure API
integration and backup and recovery mechanisms to
enhance cybersecurity and governance efficiency. The
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system was also designed to achieve scalability,
reliability, interoperability, privacy preservation, high
performance, usability and maintainability while
supporting secure integration with cloud platforms, APls
and enterprise systems for continuous and efficient
operations.

2.3 Architecture of the Framework

The architecture of framework consists of interconnected
layers designed to support intelligent governance and
secure digital operations. The architecture includes the
user layer, application layer, Al and analytic layer, data
governance layer, security and privacy layer, data storage
layer, infrastructure layer, cross-cutting services, external
data sources.

2.3.1 User Layer

This layer represents the interaction point between users
and the digital platform. It includes administrators,
customers, employees, regulators and other stakeholders
who access the system through web applications, mobile
devices, dashboards, or APIs. This layer enables secure
user authentication, authorization and communication
while ensuring accessibility and accountability within the
digital environment.

2.3.2 Application Layer

The Application Layer contains the software
applications, operational services and business logic that
support digital platform activities. It manages

transactions, workflow automation, communication
services and application integration across sectors such
as e-commerce, fintech, healthcare and governance
systems. This layer serves as the operational interface
between users and the intelligent backend systems.

2.3.3 Al and Analytic Layer: This layer is responsible
for intelligent data processing, machine learning
operations, predictive analytics and automated decision-
making. It analyzes large volumes of data in real time to
support fraud detection, anomaly identification,
cybersecurity monitoring and strategic decision support.
This layer enhances operational efficiency and enables
intelligent governance through Al-driven technologies.

2.3.4 Data Governance Layer

The Data Governance Layer manages organizational
policies, standards, procedures and compliance
requirements related to data management. It ensures data
integrity, accountability, quality control and regulatory
compliance while defining data ownership, access rights
and lifecycle management processes. This layer supports
responsible and ethical data usage across the digital
ecosystem.
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2.3.5 Security and Privacy Layer

In this layer, the digital infrastructures, systems and data
assets from cyber threats, unauthorized access and
privacy violations are being protected. It implements
encryption technologies, authentication mechanisms,
access control systems, intrusion detection tools and

ensure
within

secure
the

privacy-preserving techniques to
communication and data protection
framework.

2.3.6 Data Storage Layer

The Data Storage Layer is responsible for storing,
organizing, managing and retrieving structured and
unstructured data generated within the platform. It
supports cloud databases, distributed storage systems,
backup mechanisms and recovery processes to ensure
data availability, reliability, scalability and efficient
storage management.

2.3.7 Infrastructure Layer

This Layer forms the foundational component of the
framework and consists of hardware systems, servers,
cloud computing resources, networking technologies and
virtualization platforms. It provides the computational
power, connectivity and technical support required for
the operation, scalability and continuity of the entire
digital ecosystem.

2.3.8 Cross-Cutting Services

The Cross-Cutting Services component provides shared
services and system-wide support across all layers of the
framework. It facilitates interoperability, monitoring,
auditing, logging, compliance management and policy
enforcement while ensuring coordination and integration
between different framework components.

2.3.9 External Data Sources

This layer represents the framework’s third-party
systems, cloud services, 10T devices, external databases,
partner platforms and online data streams integrated into
the framework. These external sources provide real-time
and diverse datasets that support intelligent analytics,
interoperability, collaborative services and enhanced
decision-making within the digital environment. The
diagram showing the Architecture of the Framework is
shown in figure 1 below.
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Figure 2: The framework’s flowchart

3.4. The System’s Algorithm
i. Start
it. Initialize system and load AI models,

governance policies,
and security configurations.

iit. Authenticate user access.

If access is invalid:

Deny access and generate alert.

Else:

Grant access.
iiv. Collect data from digital platforms, cloud
systems,

IoT devices and system logs.
V. Preprocess data using cleaning,
normalization,

and feature extraction techniques.

vi. Apply AI techniques for threat detection,
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predictive analysis and anomaly monitoring.

viti.
rules,

Enforce governance policies, compliance
and privacy protection mechanisms.

viii. Encrypt and securely store processed data.

ix. Generate alerts, reports and audit Llogs.

X. Continuously monitor system activities
and update AI models.

X1. End

3.5 Al-Enabled Governance Model

The Al-enabled governance model was designed to
support intelligent monitoring, automated governance
enforcement and predictive security analysis. The model
operates through data collection, preprocessing, Al
analysis, governance enforcement and continuous
monitoring processes. Machine learning algorithms were
applied to analyze user behavior, detect anomalies,
identify cyber threats and automate governance
decisions. The model improves transparency, risk
management, operational efficiency and intelligent
decision-making within digital economy platforms. The
Al-enabled model is shown in figure 3 below.

Data
Acquisition

Governance
Enforcement

Y

Data AT Analysis & Monitoring &
Preprocessing Prediction Feedback
P s T ave External
[ Security and Privacy Layer Stakeholders
inuous
vement
[ Data Storage and Management Layer ]

1

Con|
Impi

a3 SRR

Outcomes and Benefits ]

Figure 3: The Al-Enabled Model of the Framework

3.6 Security and Privacy Mechanisms

The framework integrated multiple security and privacy
mechanisms to protect digital assets and sensitive
information. Advanced encryption techniques, multi-
factor authentication, role-based access control,
blockchain verification, intrusion detection systems and
privacy-preserving methods such as data anonymization
were implemented to strengthen security and regulatory
compliance. Secure APl management, automated backup
systems and disaster recovery mechanisms were also
integrated to improve system resilience and data
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availability. The security and privacy mechanisms of the
framework is shown in figure 4 below.

[ AL-Enabled Governance Core ]
Encryption Authentication Threat Blockchain
Mechanism And Access Detection Security

Privacy APl and Backup and
Protection Network Security Recovery

J |
d

[ Secure and Privacy-Preserving Digital Economy Platform ]

Figure 4: The security and privacy mechanisms of the
framework

3.7. Development Tools and
Procedure

The framework was developed using Python, JavaScript,
React.js, Node.js, Django, MySQL and MongoDB to
support secure and scalable frontend, backend and data
management operations. TensorFlow and Scikit-learn
were utilized for Al-driven analytics and threat detection,

while AWS, Microsoft Azure, OpenSSL, OAuth 2.0,

Implementation

Ethereum and  Hyperledger  enhanced  cloud
infrastructure, encryption, authentication and
blockchain-based  governance  operations.  The

implementation process involved requirement analysis,
system design, Al model development, security
integration, database and API configuration, testing,
deployment and continuous monitoring. Security,
integration and performance testing were conducted to
ensure reliability, scalability, governance efficiency and
cybersecurity effectiveness within the cloud-based
distributed environment.

4.0 RESULTS AND DISCUSSIONS

4.1. Evaluation Metrics

The framework was evaluated using metrics such as
response time efficiency, precision, recall, scalability,
throughput, system availability, compliance rate, privacy
preservation effectiveness, security performance user
satisfaction, security performance and governance
efficiency. These evaluation metrics were used to assess
the framework’s intelligent analytics capability and
operational reliability within digital economy platforms.
The table 1 and figure 5 & 6 shows the evaluation metrics
of the framework.
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Table 1: The evaluation metrics of the framework.

S/N Al-Enabled
Evaluation Conventional Data
Metric Framework Governance
(%) Framework
(%)
1 Response
Time 47% 96%
Efficiency
0,
2 Precision 2% 95%
0,
8 Recall 68% 94%
4 Scalability 35% 98%
5 Throughput 40% 97%
6 System 92% 0
Availability 99.8%
7 Privacy
Preservation 58% 96%
Effectiveness
8 User 68% 0
Satisfaction 96%
9 Security 63% 98%
Performance
10 Governance
Efficiency 65% 97%

Performance Comparisen of Conventional us Al-Enabled Data Govemance Framework

Respnse  Precisin Recal

Time

Scalbiity  Thoughput  Avallabiliy

Evaluation Mefrcs

Provary

I Conventonal Framework
I Enabied Framework

Securty  Goverance

User
Satsfaction

Figure 5: A bar chart showing the evaluation metrics of

the framework.



https://portal.issn.org/resource/ISSN/3027-1118

DOI: https://doi.org/10.57233/ijsgs.v12i2.1086

1JSGS FUGUSAU VOL. 12 (2)

nventional vs A-Enabled Data Governance Framework

Precson fecal Scaiabilty Thraughoue &z ity Privacy User

Satisachon

Response Sequrity

e

Figure 6: A Line graph showing the evaluation metrics of
the framework.

4.2. Discussion

The evaluation results presented in table and graphs
above demonstrate that the Al-enabled data governance
framework significantly outperformed the conventional
framework across all evaluation metrics. The framework
achieved a response time efficiency of 96% compared to
47% in the conventional framework, indicating faster,
more reliable and more efficient real-time processing
capabilities for digital economy operations.

Similarly, the Al-enabled framework recorded higher
precision and recall values of 95% and 94%, respectively,
whereas the conventional framework achieved 72%
precision and 68% recall. These results demonstrate the
ability of the system to provide more accurate intelligent
analysis, enhanced detection capability and reduced
classification errors through the integration of Al-driven
analytics and automated governance mechanisms. The
new framework also achieved superior scalability and
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throughput performances of 98% and 97%, respectively,
compared to 35% and 40% recorded by the conventional
framework. These findings indicate that the Al-enabled
architecture effectively supports large-scale data
processing, increasing digital transactions and multiple
concurrent users without significant degradation in
system performance.

In terms of reliability and security, the Al-enabled
framework achieved a system availability of 99.8%,
exceeding the 92% recorded by the conventional system.
privacy preservation effectiveness also improved
substantially from 58% in the conventional framework to
96% in the new framework, demonstrating the
effectiveness of the integrated encryption, access control
and privacy-preserving mechanisms in protecting
sensitive data and ensuring confidentiality.

Furthermore, the Al-enabled framework recorded a
security performance of 98% compared to 63% in the
conventional framework, indicating stronger
cybersecurity resilience, intelligent threat detection and
improved protection against security vulnerabilities.
User Satisfaction increased significantly from 68% to
96%, while governance efficiency improved from 65% to
97%, showing that the Al-enabled framework enhanced
system usability, operational transparency, compliance
monitoring and governance processes.

Overall, the findings confirm that the Al-enabled data
governance framework significantly outperformed the
conventional framework in operational efficiency,
scalability, security, privacy preservation, system
reliability and governance effectiveness. The new
framework achieved a higher average performance rate
of 96.68% compared to 60.8%, thereby validating its
effectiveness, robustness and suitability for secure and
intelligent digital economy platforms.
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4.3. Some Screenshot of Interfaces within the Platform

jo]

==
A Secure Al-Enabled
Data Governance Framework Welcome Back!
for Digital Economy Platforms Sign in to continue to your dashboard

Email Address

ing digital with secure,
and data gor
Protect data. Ensure comp#iance. Build trust.

(=}

Password

Secure Al-Enabled Compliant
Enttoendsecirty  ImeSgert polces snd  Ensure reguatcry

Forgot Password?

OR

<O ko
“—n T

Don't have an account? Sign up

Transparent Decentralized
At trais and Bockchan powered
sccountabaty integrity

Building a trusted digital economy

Secure data. Respor Al Transpa gon o

Figure 7: The welcome/login page of the framework.

A Secure Al-Enabled Data Governance Framework for Digital Economy Platforms = « eswomsons

Enter New Data / Information

Provide accurate and complete information to ensure data integrity and governance.

° Basic Information 2 Data Details 3 Classification & Ownership 4 Access & Usage 5 Review & Submit

Basic Information @ Guidelines
Enter the basic information about the dats asset
o Provide sccurate and complete

information about the data asset

Data Asset Name * Data Asset 1D *
Clatomecianssiilon Bdts DAT-2024-0001 go  Enwure the data has a valid business
Short Description * Data Category * @
Transaction data generated from customer Transactional Data -
purchases and interactions on the platform. ) tormation may lead to
d security risks
Data Sub-Category Data Format * Quick Info
E-commerce Transactions v B Structured - Required Fields.
Auto-save © Enabled
Source System / Platform * Date of Creation / Collection * Dt O Wil e assigned later
@ E-Commerce Platform ) 17/05/2024 a Status Draft
Purpose for Collection / Use * Retention Period *  (©
@ Need Help?
To process orders, manage customer accounts, 5 Yoars v

e data entry guideines

and generate business insights.

[

View Guidelines

Cancel

Figure 8: The data/information page of the framework.
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Access Comrol Policy
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View Dotahs Data Lineage
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Figure 9: The Output/result page of the framework.
5.0 CONCLUSION Information Management, 49, 424-438.

This study presented a secure Al-enabled data
governance framework for digital economy platforms
aimed at improving security, scalability, privacy
preservation, operational efficiency and governance
effectiveness. The Al-enabled framework integrated
artificial intelligence, blockchain technology, cloud
computing and intelligent governance mechanisms to
address the limitations of conventional data governance
systems. The evaluation results showed that the new
framework significantly outperformed the conventional
framework across all performance metrics, achieving a
higher average performance rate of 96.68% compared to
60.8%. The framework demonstrated improvements in
response time, scalability, security performance, privacy
preservation, system availability, user satisfaction and
governance efficiency.

Overall, the findings confirm that the Al-enabled data
governance framework is effective, reliable and suitable
for secure and intelligent digital economy platforms.
Future research may focus on enhancing the framework
using explainable Al, federated learning and advanced
cybersecurity technologies.
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