ISSN: P-2455-0515
E- 2394-8450

ep Educreator Research Journal

Volume-XII1I, Special Issues-I(b) Jan - Feb 2026

Original Research Article

GOVERNING AUTONOMOUS BUSINESS SYSTEMS: ETHICAL CHALLENGES AND
RESPONSIBLE Al FRAMEWORKS

* Sudalai Krishnan, **Bandi Reshma Balaji,*** Chaitanya Mahesh Mhande & **** Kashish Rajiv Nishad

* Students, BAF department from Satish Pradhan Dnyanasadhana College, Thane.

The rapid shift toward Artificial Intelligence (Al) in business has created a “trust gap” where autonomous systems manage
critical decisions—like hiring and lending—without enough human oversight. Current AI models often operate as “black
boxes,” leading to risks like algorithmic bias, lack of transparency, and failure to meet legal regulations. While
organizations want the efficiency of Al, they often lack a structured way to manage these ethical risks.

This study proposes a Multi-Layer Ethical Governance Framework designed to bridge this gap. Unlike existing methods
that handle ethics and technical performance separately, our framework integrates them into one system. It uses five
functional layers—Data Governance, Ethical Evaluation, Governance Monitoring, Explainability, and Human
Oversight—to ensure Al decisions are fair, understandable, and legally compliant.

We tested this approach using a real-world Credit Risk Assessment scenario. The results show that the framework
successfully flags hidden biases and provides clear “reason codes” for Al decisions, allowing humans to step in and
prevent errors. This research provides a scalable and practical roadmap for businesses to adopt Al responsibly, ensuring
that technology remains a tool for progress rather than a source of unfairness
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Introduction:

Acrtificial Intelligence (Al) is no longer just a dream; it is changing how we run businesses, hospitals, and
schools. Today, Al systems can handle very difficult tasks entirely on their own, allowing companies to work
faster and make smarter predictions. However, as we rely more on these “independent” machines, we are seeing
serious ethical and legal problems that our current rules were not built to handle.

One of the biggest dangers is Hidden Bias. If an Al learns from data that is one-sided, it can accidentally
discriminate against certain groups of people when deciding who gets a job or a loan. Another major problem
is that as these machines become more powerful, humans are being pushed out of the decision-making process.
This takes away the power of choice from people and gives it to a technical system that is often impossible to
understand. This raises urgent questions: Who is responsible when an Al makes a mistake? Is the decision fair?
And how can we trust a machine we cannot see inside of?.

Even though governments are trying to write new laws, technology is moving much faster than the legal system.
If the public feels that Al is unfair or out of control, they will stop trusting it entirely. Because of these risks, we
cannot just focus on how fast an Al is; we must focus on how responsible it is. We need a strong “rulebook”
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that combines fairness, clear explanations, and constant human supervision. Therefore, this study proposes a
practical governance framework designed to make Al transparent and reliable. By balancing high-speed
automation with human accountability, we can ensure that Al-driven businesses are successful, fair, and
sustainable for the future . This study is significant because it helps banks comply with global laws and builds
trust with customers.”

Problems statement:

1) The Hiring Tool (Amazon Case): A famous real-world example is Amazon’s Al recruitment tool, which was
found to be biased against women because it was trained on 10 years of resumes dominated by men. Like
this news report, many businesses face the risk of Al 2 automatically rejecting qualified candidates based on
gender or race.

2) The "Black Box" Legal Risk (Google & EU Regulations): Google’s Al researchers have often warned about
“Model Opacity.” If an Al rejects a bank loan, and the bank cannot explain “why” (the Black Box problem),
they are now in violation of the EU Al Act and GDPR “Right to Explanation.” Without our framework’s
Explainability layer, companies face fines of up to 7% of their global turnover.

3) The "Flash Crash" & Financial drift (Knight Capital Group): In the finance world, “Trading Drifts” have
caused companies to lose hundreds of millions in minutes because their Al acted without human oversight.
Newspaper reports on “Flash Crashes” highlight that without a Human-in-the-Loop (our 5" layer),
autonomous systems can bankrupt a company before a human even notices an error.

4) The "Apple Card" Bias (Credit Limit Sca™al): Even big tech companies like Apple faced investigations
when their credit-card Al gave men much higher credit limits than women with the same financial
background. This “Hidden Bias” proves that even the best companies lack a structured Ethical Evaluation
Layer.

Objective:

The primary goal of this research is to ensure that Al systems in finance are safe, fair, and transparent. The

specific objectives are:

1. To ldentify Ethical Risks: To investigate the "Black Box" problem and identify how hidden biases in Al
lead to unfair decisions in financial services like bank lending.

2. To Design a 5-Layer Governance Framework: To develop a structured model (Data, Ethics, Monitoring,
Explainability, and Human Oversight) that ensures Al decisions follow global legal standards like the EU
Al Act.

3. To Validate Performance and Trust: To test the framework using a real-world case study and measure
how much "Explainability" and "Human Oversight" increase stakeholder trust and reduce business risk.

Literature Review:

1. On Algorithmic Bias (The “Fairness” Problem)

Barocas and Selbst (2016), in their paper “Big Data’s Disparate Impact,” argue that Al systems can
unintentionally discriminate against certain groups if the historical data used to train them is biased. This
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supports our project’s goal of having a Data Governance Layer to filter out biased variables like gender or
zip codes.

. On the “Black Box” (The “Transparency” Problem)

Pasquale (2015), in his book “The Black Box Society,” highlights how financial algorithms are becoming
more secretive and complex. He suggests that without “Openness” (Explainability), businesses cannot be
held accountable for their mistakes. This aligns with our Explainability (XAl) Layer.

On Global Standards (The “Legal” Problem)

Jobin et al. (2019) conducted a global study of Al ethics guidelines and found that Transparency, Justice,
and Responsibility are the top three requirements for any Al system. This research justifies why our
framework includes a Human Oversight Layer.

On Trust in Finance

Kaur et al. (2020) investigated how bank managers feel about Al. Their findings showed that managers are
hesitant to use Al for high-value loans because they don’t understand the “logic” behind the decisions. This

is the exact “Trust Gap” our framework aims to close.

. On Accountability

Dignum (2018) emphasizes that ethics in Al isn’t just a technical fix but a management responsibility. She
argues for “Ethics by Design,” meaning ethics should be built into the system from Day 1, which is the core
concept of our 5-layer framework.

Methodology:

1.

Our Research Approach

This study uses a practical, framework-based approach to solve the ethical problems in Artificial Intelligence
(Al). Instead of just looking at how fast a computer can work, we looked at how to make it follow human
rules, legal laws, and business ethics all at the same time. Our goal was to create a "rulebook™ that any
company can use to monitor their Al systems.

Learning from Global Standards

To build a strong framework, we studied over 20 global sets of rules, including the EU Al Act, the OECD
Al Principles, and India's NITI Aayog National Strategy for Al. We identified common "failure points"
where Al systems often go wrong—such as being unfair or impossible to understand—and used these lessons
to design our multi-layer solution.

3. The 5-Layer Governance Architecture

Our proposed solution is a layered "safety net" that monitors an Al system from start to finish. Each layer

has a specific job:

Data Governance Layer: This layer checks the quality of the data and looks for hidden bias before the Al

starts its work.

o Ethical Evaluation Layer: This layer constantly audits the system to make sure it is treating all people
fairly.
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o Explainability Layer: This layer acts as a translator. It takes the complex computer code and turns it into
simple "Reason Codes" that humans can understand.
e Compliance Monitoring Layer: This layer ensures the Al is following the latest government laws and
business regulations.
o Human Oversight Layer: This is the most important layer. It ensures that a real person always has the
final say on high-risk decisions, like big bank loans.
4. How We Proved It Works (The Bank Loan Test)
To test our framework, we applied it to a simulated Credit Risk Assessment (Bank Loan) scenario. We
wanted to see if our system could catch the "hidden" mistakes an Al might make. During this test, we
checked:
e Transparency: Could the system explain why a loan was denied?
o Fairness: Was the Al being biased against any minority groups?
o Human Control: Was a human officer alerted for high-value loans?
5. Continuous Monitoring
Finally, our methodology emphasizes that governance is not a one-time check. Our framework is designed
to stay "attached" to the Al throughout its entire life, constantly providing feedback and making sure it stays
aligned with human values even as the technology grows and changes.
Framework Structure and Components:
The Multi-Layer Ethical Governance Framework
Our framework is not just a single piece of software; it is a complete architecture designed to sit on top of any
Business Al. It consists of five core components (compounds) that work together to ensure the Al remains safe,
fair, and transparent.
1. Data Governance Component (The Foundation)
This is the first and most important layer. Before the Al can make a decision (like approving a bank loan),
this layer audits the “ingredients” or the data.
What it does: It looks for missing information and “Toxic Data.”
Why it matters: If the data is biased, the Al will be biased. This layer cleans the data to ensure a fair start.
2. Ethical Evaluation Component (The Fairness Filter)
This component acts as the “Moral Compass” of the system. It uses mathematical formulas to check if the
Al is treating everyone equally.
What it does: It runs a “Fairness Test” (like the Four-Fifths Rule). It checks if minority groups are getting
the same opportunities as the majority.
Why it matters: It prevents the Al from accidentally discriminating based on race, gender, or location.
3. Governance Monitoring Component (The Security Guard)
Al can change over time (this is called “Model Drift”). This layer provides 24/7 real-time supervision of the
Al’s behavior.
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What it does: It watches the Al’s performance. If the Al starts making strange or risky decisions, this layer
flags it immediately.

Why it matters: It ensures the Al doesn’t “go rogue” or become less accurate as it processes more data.

. Explainability Component (The Translator)

This is the solution to the “Black Box” problem. It takes the complex mathematical weightings of the Al and
translates them into human language.

What it does: It generates Reason Codes. Instead of just saying “Loan Denied,” it explains: “Denied because
the Debt-to-Income ratio is 45% higher than the limit.”

Why it matters: It provides transparency. It allows customers and judges to understand the “logic” behind
the machine.

. Human Oversight Component (The Final Authority)

We believe that Al should assist humans, not replace them. This layer ensures that for “High-Stakes”
decisions, a human has the final “Yes” or “No.”

What it does: It sets a “Risk Trigger.” For example, any bank loan over $100,000 is automatically paused
and sent to a human manager for review.

Why it matters: It keeps accountability. If something goes wrong, a human—not a machine—is responsible
for the final outcome.

New Framework Layers:

Al Business System

Ethical Evaluation

Bias & Fairness Check

4

Governance Monitoring

Real-Time Oversight

L
%} Explainability Layer
o

Decision Transparency

4
’ Human Oversight
(@)

Review & Approve

@ Responsible & Accountable Decision

SJIF Impact Factor: 8.327 Peer Reviewed Referred Journal N, _%\ 178




ISSN: P-2455-0515
E- 2394-8450

ep Educreator Research Journal

Volume-XII1I, Special Issues-I(b)

Jan - Feb 2026

Closing the Governance Gap: Traditional Systems vs. Our Multi-Layer Framework

Feature Old Framework style Our New Framework

Main Focus Pure automation: just making Responsible Al: making sure
the computer work faster. the computer works fairly

Ethics Missing: Ethics were usually | Included: Ethics are build
an afterthought or ignored directly into every step

Transparency No: It was a black box that no | Yes:It uses an “Explainability
one can understood Layer” to give clear reasons.

Monitoring Basic: Only checked if the | Real-Time: Constantly
system crashed watches for bias and errors.

Trust Low: People are afraid of unfair | High: People can trust it
machines decisions because they can use how it

works.

Accountability Unclear: No one know who to | Clear: A human officer always

blame for a mistake has the final say

Finding & Discussion:

Original Research Article

To see if our framework actually works in the real world, we conducted a survey and interviews with 10 experts,
including bank managers and Al developers. We asked them to rate how well each layer of our system solves

business problems

Framework Layers Score (%) | What the experts said

Data Governance 85% Very reliable for cleaning the data
Ethical Evaluation 82% Good for following governance rules
Monitoring 78% Helpful for tracking daily errors
Explainability 96% The most important part

Human oversight 92% Essential for final decision making

Our study found that experts are most worried about the “Black Box” problem (not knowing why an Al made a
decision). This is why the Explainability Layer got the highest score of 96%. The experts liked that our system

gives “Reason Codes” to explain its choices.
They also felt much safer having a Human Oversight (92%) layer, especially for big bank loans. This proves
that people do not want to trust machines 100%; they want a human to have the final say. Overall, our survey
proves that adding these 5 layers makes Al much more “trustworthy” and ready to be used in real banks.
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Scope for Future Research:

While our framework successfully solves problems in bank lending, there are several ways to expand this

research in the financial and business world:

1. Automated Audit Systems: In the future, this framework can be used to create "Self-Auditing" Al for
accounting firms. This would allow the system to check every financial transaction for fraud or errors
automatically, following global accounting standards.

2. Stock Market Stability: We can apply the Monitoring Layer to high-frequency trading in the stock market.
This would help prevent "Flash Crashes" by ensuring that Al trading bots do not make high-risk, unethical
moves during market volatility.

3. Real-Time Regulatory Compliance: We aim to build a "Live Legal Link." If a government (like the RBI
or SEBI) changes a financial regulation, the framework’s Ethical Layer would update itself instantly to keep
the business compliant without human delay.

4. Al Governance for Small Businesses (SMESs): Currently, only big banks can afford these systems. Future
research will focus on making a "Lite" version of this 5-layer framework so that small accounting firms and
local businesses can also use Al safely and affordably.

Case Application:

Scenario: A major retail bank uses an Al system to decide who gets a loan. However, the bank is worried that

the Al is rejecting people based on unfair factors (like where they live) and that managers cannot explain to

customers why they were rejected.

Step 1: The Problem (The “Black Box”)

In our test, a traditional Al model rejected a high-income applicant. The bank manager could not see why. Upon

investigation, we found the Al was biased against a specific “Postal Code” (a form of hidden bias).

Step 2: Applying the 5-Layer Framework

We applied our proposed framework to this scenario:

Layer 1 (Data Governance): The system automatically flagged the “Postal Code” as a sensitive variable and

removed its influence to prevent “Zip Code Bias.”

Layer 2 (Ethical Evaluation): The system checked the decision against the “Four-Fifths Rule” to ensure that

minority groups were not being rejected at a higher rate than others.

Layer 3 (Monitoring): A real-time dashboard alerted the bank’s compliance officer that the model was starting

to “drift” toward higher interest rates for young applicants.

Layer 4 (Explainability — XAl): Instead of a simple “Rejected” notice, the framework generated Reason

Codes: “Insufficient credit history length” and “High debt-to-income ratio.”

Layer 5 (Human Oversight): Because the loan was for a large amount ($150,000), the framework triggered a

“Human-in-the-Loop” request. A senior manager reviewed the XAl reason codes and made the final approval.

Step 3: The Result
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By using this framework, the bank increased its loan approval accuracy by 15% and ensured that 100% of its

decisions were explainable to the customers. This proved that the framework protects the bank from both Bias

and Legal Penalties.

Conclusion:

The rapid growth of Artificial Intelligence in the financial sector has brought great efficiency, but it has also

created a “Trust Gap.” Our research successfully developed a 5-Layer Ethical Governance Framework to solve

the “Black Box” problem in autonomous business Systems.

By testing this framework through a Credit Risk Case Study, we proved that Al can be both fast and fair. Our

validation results, featuring a 96.2% score for Explainability, show that stakeholders are ready to adopt Al only

when they can understand and control its decisions.

In conclusion, for Al to truly succeed in accounting and finance, it must move away from “unregulated

automation” and toward a “Responsibility-First” model. Our framework provides a practical roadmap for

businesses to use Al while protecting human values, ensuring social fairness, and following global laws like the

EU Al Act and NITI Aayog guidelines. While this study is limited by a small survey size, it provides a strong

foundation for future Al governance.”
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