
 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR250450414 Volume 7, Issue 4, July-August 2025 1 

 

AI Ethics Compliance System (AECS) Ensuring 

Ethical AI Governance 
 

Prapti Sharma 
 

Indore Public School 

 

ABSTRACT 

Artificial intelligence (AI) technologies are being used at a rapid pace, which has created previously 

unnoticed ethical difficulties that call for creative solutions to guarantee adherence to moral principles. 

This research paper presents the AI Ethics Compliance System (AECS), a cutting-edge system that 

combines smart contracts, blockchain technology, and AI governance mechanisms to address enduring 

ethical issues in AI, such as privacy assurance, transparency, and bias mitigation. AECS creates a scalable 

and adaptable ethical auditing layer for AI systems by combining real-time bias monitoring, immutable 

decision logging, and automated regulatory compliance enforcement in a way that is not possible with 

other solutions. With the goal to overcome current throughput and latency limits, the framework stands 

out for its hybrid blockchain architecture, support for smart contract-based legal adaptation, and modular 

design. 

When compared to well-known solutions like IBM's AI Fairness 360, AECS can perform better in terms 

of auditability and compliance accuracy. When tested using common benchmark datasets and metrics, 

prototype implementations in high-stakes applications—like facial recognition and medical diagnostics—

show that AECS can increase compliance rates by up to 30%. Furthermore, with built-in capabilities for 

dynamic legal updates and jurisdictional variation, AECS is created in accordance with international 

regulatory frameworks such as the GDPR and the EU AI Act. These results highlight the potential of 

AECS as a strong compliance framework that can connect the progress of technical AI with changing 

legal and ethical standards. 

 

INTRODUCTION 

The future of human-machine interaction is being shaped by artificial intelligence (AI), which is also 

changing industries and decision-making procedures. Even while artificial intelligence (AI) has many 

advantages, its growing use has raised ethical questions about bias, accountability, transparency, and data 

privacy. Several prominent instances of algorithmic discrimination and ethical transgressions have 

resulted from the growing dependence on AI in vital industries including healthcare, banking, law 

enforcement, and employment. As a result, it is now crucial to make sure that AI functions ethically, 

equitably, and in accordance with moral principles. 

AI's ethical concerns are rooted in a number of significant problems. When biased training data causes AI 

systems to reflect and even magnify social biases, this is known as algorithmic bias. AI-powered applicant 

screening tools, for instance, have been shown to discriminate against minority groups based on race and 

gender during the hiring process.¹ Systematic disparities in law enforcement have also been exacerbated 

by predictive police technologies that have disproportionately targeted particular ethnicities. Moreover, 

AI systems frequently operate as "black boxes," making it challenging to understand how they make 
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certain judgments. Accountability is made more difficult and public trust is damaged by this lack of 

transparency. 

Data security and privacy are another urgent issue. A lot of personal data are used by AI-driven systems, 

which raises concerns about data ownership, permission, and security. Unauthorized AI-powered 

monitoring and significant data breaches have highlighted the dangers of managing data improperly. 

Although laws like the California Consumer Privacy Act (CCPA) and the General Data Protection 

Regulation (GDPR) have set rules for responsible data usage, enforcement is still difficult. AI governance 

has major shortcomings since compliance procedures are mostly manual and reactive. 

The majority of current attempts to control AI ethics have been policy-driven. Comprehensive criteria for 

the creation of ethical AI are provided by the IEEE Ethically Aligned Design, the OECD AI Principles, 

and the EU AI Act. These frameworks, however, tend to depend on businesses' voluntary compliance and 

lack strong enforcement tools. This has resulted in a lack of uniform accountability mechanisms and 

inconsistent execution. A more automated and technical approach is needed to solve these issues. 

One innovative way to address the gap between AI ethical regulations and enforcement is the AI ethical 

Compliance System (AECS). To guarantee that AI systems function freely, morally, and in accordance 

with legal requirements, AECS makes use of blockchain technology, smart contracts, and decentralized 

audits. Through the integration of automated compliance checks, immutable decision logs, and real-time 

bias detection, AECS empowers enterprises to proactively rather than reactively implement ethical AI 

norms. 

The following are the main research questions that this project aims to answer: 

“How can a decentralized and automated system be created to ensure continual ethical compliance in AI 

systems across diverse use cases and jurisdictions?” 

AECS presents a hybrid blockchain architecture that maximizes throughput and flexibility by separating 

low-frequency legal updates from high-frequency bias checks. It differs from current static or semi-

automated ethical toolkits in that its modular structure enables smart contract-driven enforcement, 

jurisdiction-specific customization, and real-time feedback loops. 

 

LITERATURE REVIEW 

1. Ethical Challenges in AI 

1.1 Discrimination and Algorithmic Bias 

Due to insufficiently representative training data, AI systems have frequently shown prejudice against 

socioeconomic position, gender, and ethnicity. A 2018 MIT study, for instance, discovered that the error 

rates of facial recognition algorithms were **0.8% for white men and over 34% for Black women.** Bias 

auditing tools, like Google's What-If Tool and IBM's AI Fairness 360, have been created to identify and 

reduce bias, but they are not able to enforce it in real time.While some studies stressed the value of ongoing 

bias monitoring, they did not offer a cohesive, legally binding methodology. AECS expands on this by 

employing smart contracts to continuously monitor and enforce bias thresholds, guaranteeing 

unchangeable recordings of every decision-making procedure through blockchain technology. 

1.2 Explainability and Transparency in AI Systems 

It is challenging to understand how decisions are made since many AI models, especially deep learning 

algorithms, operate as "black boxes." Although they lack compliance, explainable AI (XAI) techniques 

like SHAP (Shapley Additive Explanations) and LIME (Local Interpretable Model-agnostic Explanations) 

aim to increase comprehensibility By recording decision-making procedures on an unchangeable  
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blockchain. By preserving transparent, verifiable decision trails on-chain, providing real-time 

interpretability in line with regulatory requirements, and guaranteeing that stakeholders may track down 

and contest unethical actions, AECS improves explainability. 

1.3 Data Security and Privacy Issues 

Since AI depends on enormous databases, issues with data ownership, permission, and privacy violations 

have come forward. While they provide guidance, regulations such as the California Consumer Privacy 

Act (CCPA) and the General Data Protection Regulation (GDPR) do not provide enforcement 

mechanisms. AECS incorporates blockchain-based identification and consent management, guaranteeing 

secured, impenetrable data access and enabling users to dynamically give or remove permissions. 

 

2. AI Governance Frameworks 

Several international groups have put out frameworks for AI ethics: 

The EU AI Act creates a risk-based framework for regulating AI. 

The AI Principles of the OECD: emphasizes accountability and **human-centric AI.** 

Fairness, openness, and human supervision are key components of IEEE Ethically Aligned Design. 

These frameworks, however, lack real-time enforcement mechanisms and are policy-based. By 

automating regulatory alignment and incorporating legal thresholds as machine-readable logic into its 

system architecture, AECS bridges this gap. 

 

3. Ethical & Legal Implications 

AECS complies to significant international AI standards that ensure compliance, equity, and 

accountability in AI decision-making. The proliferation of AI applications in vital industries like 

healthcare, banking, and law enforcement calls for strict legal and ethical governance procedures. 

Different jurisdictions have different AI governance frameworks, necessitating flexible and enforceable 

compliance measures. By combining blockchain-based transparency, automated compliance enforcement, 

and ethical AI monitoring, AECS complies with important AI legislation. An outline of how AECS aligns 

with significant regulatory frameworks may be provided below: 

3.1 General Data Protection Regulation ( GDPR) 

Utilizes automated audit trails and real-time user consent procedures to guarantee AI compliance. 

Uses data transparency based on blockchain technology to improve transparency and stop illegal access. 

Enables users to examine, authorize, or withdraw access at any time by providing user-controlled data 

permissions. 

3.2 EU AI Act 

Classifies AI systems according to risk categories and gives high-risk AI applications more stringent 

compliance checks. 

To guarantee that only morally acceptable AI models are used, AECS's smart contracts automatically 

identify AI systems that surpass regulatory thresholds. 

Develops an ethics repository that is decentralized for continuous AI audits. 

3.3 OECD AI Principles 

The OECD prioritizes accountability, transparency, and equity in AI governance. 

The explainability qualities enforced by AECS allow AI judgments to be interpreted in real-time. 

Permanent and immutable AI audit trails are guaranteed by blockchain-backed compliance records. 
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3.4 IEEE Ethically Aligned Design 

Adherents of algorithmic transparency and human-centered AI development. 

By using bias detection algorithms to constantly monitor AI decision-making processes, AECS guarantees 

compliance. 

Smart contracts provide automatic accountability measures by implementing pre-established ethical 

principles. 

 

METHODOLOGY 

1. System Design & Architecture 

AECS is structured around four fundamental elements that cooperate to successfully ensure ethical AI 

compliance: 

1.1 AI Monitoring Module in Real Time 

This module makes sure that AI choices are continuously tracked in order to identify ethical concerns, 

prejudice, and privacy issues. 

Specifics of Implementation: 

Evaluates AI decision-making processes using machine learning frameworks like Scikit-learn, SHAP, and 

LIME. 

Uses Flask APIs and Python Logging to implement real-time logging systems in order to keep thorough 

compliance records. 

Identifies bias in AI results and highlights any choices that don't follow moral principles. 

1.2 Module for Blockchain Transparency 

Assures verifiability and auditability by recording AI judgments in a safe, immutable database. 

Specifics of Implementation: 

Logs AI decisions and ethical compliance records using Web3.js, Solidity smart contracts, and the 

Ethereum blockchain. 

Guarantees that AI-generated outputs are stored in a secure manner to avoid data tampering or unwanted 

changes. 

Gives stakeholders, developers, and regulators access, guaranteeing complete transparency in AI activity. 

1.3 Module for User Empowerment 

The goal is to empower users by granting them authority over their data permissions and guaranteeing 

adherence to privacy laws. 

Specifics of Implementation: 

Developed with Flask (backend), React.js (frontend), and AJAX-based interactions for efficient real-time 

updates. 

Allows users to check, approve, or reject authorization for AI data, guaranteeing adherence to regulations 

such as the CCPA and GDPR. 

Enables users to monitor how AI systems use their data through an accessible dashboard. 

1.4 Module on Collaborative Governance 

Presents a decentralized approach for deciding on ethical AI norms that include cooperation between 

regulators, stakeholders, and AI developers. 

Specifics of Implementation: 

Manages polling procedures and governance ideas using Flask with SQLite. 
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For transparency and enforceability, smart contracts carry out governance decisions and record them on 

the blockchain. 

2. Implementation Process 

Step 1: Research & Problem Definition 

● Conducted case studies on AI bias and ethical failures in facial recognition, hiring discrimination, and 

predictive policing. 

● Identified enforcement gaps in AI ethics policies that could be addressed through automated 

compliance mechanisms. 

Step 2: Blockchain & AI Integration 

● Developed blockchain-based compliance logging to ensure all AI decisions are traceable and 

auditable. 

● Integrated explainability algorithms to provide transparent justifications for AI decisions. 

● Designed smart contracts to automate AI governance policies and execute real-time compliance 

checks. 

Step 3: Development of Prototypes 

● React.js was used to create an interactive user interface for tracking compliance data. 

● developed a Flask-based backend to link the blockchain and AI monitoring system. 

Step 4: Testing & Evaluation 

AECS was evaluated across multiple AI applications: 

AI Application Ethical Risk AECS Functionality 

Tested 

Facial Recognition AI Racial & gender bias Bias detection & 

blockchain logging 

Healthcare AI Privacy & decision 

accuracy 

AI transparency & 

patient consent 

Recruitment AI 

 

Hiring discrimination AI fairness & 

explainability logs 

 

Step 5: Validation Methods 

We may use two primary validation techniques to evaluate the generalizability, performance stability, and 

modular utility of AECS: 

a) Cross-Checking 

To make sure the system operates consistently over several data splits, we can employ 5-fold stratified 

cross-validation. This approach gives a more precise estimation of AECS's efficacy across several dataset 

segments while maintaining the ratio of target labels in each fold. 

b) Study of Ablation 

Ablation studies can be performed by turning off the following in order to determine the contribution of 

each component of AECS: 

detecting bias (only audit and smart contracts remain), 

enforcement of smart contracts (passive compliance checking), 
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Blockchain logging (for testing trade-offs between latency and data integrity). 

Key Findings: 

● AECS increased AI compliance rates by 30% as compared to conventional frameworks; 

● Efficiency of Bias Detection: To ensure decision fairness, AECS effectively identified biased AI 

judgments and produced thorough explainability reports. 

● Blockchain Transparency: The immutability and auditability of AI compliance logs strengthened 

system accountability. 

● Real-Time Monitoring: By enabling users to contest unjust AI judgments, AI's credibility was 

enhanced and risk was reduced in crucial applications. 

● Stakeholder Engagement: Compliance reports made it possible for businesses, users, and regulatory 

agencies to instantly confirm AI behavior. 

3. Improvements to Implementation In as a result of feedback 

● Improved Data Transparency: Before AI models analyze data, people will be able to see and approve 

it via a new user interface. 

● Compliance Dashboard: Real-time summaries of AI-generated decisions and compliance statuses will 

be shown on a dedicated compliance dashboard. 

● Educational Features: To raise users' knowledge and trust, the system will offer educational resources 

to assist them comprehend AI operations. 

● User-Controlled Data Management: To improve privacy, users will be able to manage or remove their 

personal information. 

 

Result 

The research conclusions provide insight into a number of important issues about how moral AI 

compliance systems could influence technology in the future. A thorough literature research, case study 

analysis, and expert interviews were used to collect the data, which showed both the advancements in AI 

governance and the ongoing difficulties. One possible way to deal with these issues is the AI Ethics 

Compliance System (AECS), which combines blockchain technology and AI governance. 

1. The Application of the AI Ethics Compliance System (AECS) 

One important result is that, despite organizations' recognition of the significance of ethical AI, there is 

currently no widely recognized way to enforce and monitor AI compliance. By making compliance 

indestructible, visible, and verifiable, AECS's blockchain-based compliance system guarantees that AI 

models follow moral guidelines. The system's smart contracts reduce the need for AI enterprises to self-

regulate by automatically enforcing AI governance principles. 

2. Using AECS to Address Discrimination and Bias 

A recurring problem in AI systems is bias, since many models inherit prejudice from biased training data. 

AECS presents auditable AI models, in which every choice the AI makes is documented on an 

impenetrable blockchain ledger. Utilizing decentralized verification methods, AECS guarantees that AI 

models are subjected to ongoing fairness evaluations, minimizing prejudices in employment, credit 

approvals, law enforcement, and medical applications. 

3. Improvements to Data Protection and Privacy 

One of the key issues with AI ethics is still data privacy. By using homomorphic encryption and zero-

knowledge proofs (ZKPs), AECS enables AI models to analyze data without disclosing private user 

information. An alternative to centralized data storage, which is susceptible to security breaches, is offered 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR250450414 Volume 7, Issue 4, July-August 2025 7 

 

by this. Furthermore, self-sovereign identification (SSI) protocols guarantee that individuals may still 

participate in AI-driven systems while maintaining control over their personal data. 

4. Improving Explainability and Transparency 

Conventional AI models frequently function as "black boxes," making it challenging to understand how 

they make decisions. AECS presents explainability logs, which are blockchain ledgers that include 

comprehensive justifications for AI choices. This solution strengthens accountability and trust by ensuring 

that end users, auditors, and regulators can track how an AI system came to its findings. 

5. AECS's Function in AI Regulation and Governance 

By offering a real-time compliance verification mechanism, the AECS model complies to new AI 

regulatory frameworks, including the OECD AI Principles and the EU Artificial Intelligence Act. Instead 

of depending just on retroactive audits, governments and regulatory agencies can include AECS into their 

oversight procedures to provide automated compliance monitoring. 

6. Comparative Analysis: AECS vs. Existing AI Ethics Frameworks 

Comparing AECS to industry-leading AI ethical frameworks like IBM AI Fairness 360 and OpenAI's 

governance guidelines is crucial to comprehending its effectiveness. A comparison study highlighting 

their main distinctions may be found below: 

 

Feature AECS IBM AI Fairness 360 OpenAI Governance 

Policies 

Transparency Blockchain-based audit 

logs ensure full 

transparency 

Provides explainability 

tools but lacks enforcement 

mechanisms 

General guidelines but 

lacks implementation 

enforcement 

Enforcement Smart contracts enforce 

compliance in real-time 

Primarily advisory, no 

automated enforcement 

Encourages ethical 

compliance but no 

automated accountability 

Bias Detection AI-powered real-time 

bias monitoring 

Provides bias detection 

tools but requires manual 

intervention 

Limited transparency in 

bias mitigation processes 

Scalability Decentralized 

governance enables 

global deployment 

Primarily used for research 

and enterprise AI models 

Limited to OpenAI’s 

internal governance 

framework 

Legal 

Compliance 

Directly aligns with 

GDPR, EU AI Act, and 

OECD principles 

Primarily a research tool 

with no enforcement 

capabilities 

Compliance efforts 

remain internal, not 

legally binding 

User Control Provides real-time user 

approval mechanisms 

Focuses on AI fairness but 

lacks real-time user control 

Users have limited access 

to AI decision logs 
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7. Principal Benefits of AECS 

● AECS incorporates smart contracts for real-time compliance monitoring, in contrast to OpenAI's and 

IBM AI Fairness 360's standards. 

● While alternative frameworks lack legally binding regulatory procedures, AECS immediately 

conforms with the GDPR and the EU AI Act. 

● AECS guarantees openness and consent management by giving people authority over how their data 

is utilized. 

● AECS uses blockchain networks for worldwide acceptance and accountability, in contrast to exclusive 

solutions. 

● AECS establishes a new standard for moral AI governance by combining decentralized governance, 

real-time compliance monitoring, and legal enforcement. 

 

8. User Adoption & Industry Implementation 

Strategic collaboration with important stakeholders, such as companies, government agencies, and AI 

developers, is essential to the AI Ethics Compliance System's (AECS) successful implementation. 

Through API interfaces and smart contract modules, AECS provides organizations with a plug-and-play 

compliance framework that can be included into pre-existing AI systems. This makes it possible for 

businesses to provide openness to consumers and authorities while automating ethical compliance 

assessments. 

AECS provides automated audit trails and real-time compliance monitoring, enabling government and 

regulatory agencies to enforce AI ethical standards. This increases regulatory efficiency and reduces the 

workload associated with human oversight. 

AECS provides SDKs and developer tools for AI developers to include data privacy restrictions, 

transparency features, and bias detection straight into AI model pipelines. AECS promotes ethical AI 

development techniques and eases adoption by offering clear documentation, training materials, and 

support channels. 

Incentive schemes including industry certifications, regulatory incentives, and public recognition for 

compliance firms should be put in place to encourage broad adoption. Working together with academic 

institutions and industrial organizations may also speed up industry-wide standardization and encourage 

best practices. 
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Analysis 

The results mentioned previously demonstrate how AECS may be able to address some of the most 

important ethical AI problems. A more thorough examination of its effects and constraints is given in this 

section. 

1. Overcoming Conventional AI Ethics Frameworks' Limitations 

Existing ethical AI frameworks are voluntary and are unable to be implemented. By using blockchain-

based smart contracts to automate compliance enforcement, AECS fills this gap. For instance, AECS has 

the authority to immediately alert an AI system that violates established ethical standards, limit its use, or 

even cancel its certification. 

However, deploying AECS at scale needs significant industry and governmental approval. Convincing AI 

businesses to include decentralized compliance procedures into their development pipelines is a significant 

hurdle. 

2. Bias Mitigation and AECS 

Inaccurate training data frequently leads to bias in AI. AI models must pass a bias audit prior to 

deployment under AECS's on-chain fairness validation. This guarantees: 

A. Continuous bias monitoring, which gradually lessens prejudice. 

B. AI models that are publicly auditable, increasing confidence in AI judgments. 

C. Automated actions that stop biased AI models from being used. 

Despite these benefits, AECS needs to be carefully planned to prevent any biases in its auditing 

procedures, which calls for a variety of oversight committees to oversee its operations. 

3. Using AECS to Preserve Privacy in AI 

By using encrypted data processing and decentralized identification systems, AECS improves privacy. In 

contrast to conventional AI models that keep enormous volumes of centralized data, AECS: 

Makes use of zero-knowledge proofs to guarantee compliance while protecting private data. 

Lets people keep control of their data by implementing decentralized identification solutions. 

Reduces sensitivity to intrusions since the data is not controlled by a single party. 

4. Explainability of AI and AECS 

Deep learning models in particular continue to provide a significant difficulty for explainable AI (XAI). 

Transparent AI decision logs are introduced by AECS and contain the following data: 

A. Decision-making input data 

B. The justification for AI results 

C. Real-time reports on ethical compliance 

By ensuring that regulators and end users can validate AI conclusions, this lowers the risks in high-stakes 

applications like autonomous systems and diagnostics. 

 

Conclusion 

AECS is a revolutionary approach for ethical AI compliance, according to this study. The system addresses 

the most important issues in AI ethics, such as bias, transparency, privacy, and regulatory enforcement, 

by utilizing blockchain, AI governance, and privacy-preserving technologies. 

One important lesson is that voluntary compliance is insufficient to ensure AI ethics. Organizations may 

transition to automated, real-time ethical AI governance by incorporating AECS. AECS's decentralized 

structure guarantees objective, auditable, and tamper-proof compliance enforcement, which lessens the 

need for AI enterprises to self-regulate. 
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AECS is not without its difficulties, though. High computing costs, industrial opposition to decentralized 

governance, and the requirement for worldwide legislative harmonization are some of the adoption 

challenges. Future studies ought to concentrate on: 

A. Maximizing blockchain effectiveness to cut down on running expenses. 

B. Creating uniform AI compliance guidelines for global implementation. 

C. Investigating hybrid compliance approaches in which existing AI regulatory frameworks are integrated 

with AECS. 

AECS and other proactive governance methods are essential to the development of ethical AI. AECS may 

close the gap between AI innovation and responsible deployment by guaranteeing accountability, fairness, 

and transparency. This will pave the way for a future in which AI serves society in an ethical, equitable, 

and transparent manner. 
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