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Abstract

As Attificial Intelligence (AI) and machine learning become increasingly integrated into everyday life, addressing their
ethical implications and potential biases is crucial. This article reviews key concerns about ethics, governance, bias
reduction, and privacy in AI-ML applications. While these systems show remarkable capabilities in areas like image
recognition, natural language processing, and analytics, they also risk producing unfair outcomes due to biases from
sources such as training data, algorithms, feature selection, and institutional practices. A comprehensive evaluation
from development to deployment is essential to ensure Al systems are fair, transparent, and beneficial. This review

highlights the importance of responsible development and use of Al technologies.
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1| Introduction

Before jumping into the ethical concerns of Al, let us discuss what Artificial Intelligence (Al) really is and
what the proper definition of Al is. Al, a term coined by emeritus Stanford Professor John McCarthy in 1955,

was defined by him as “the science and engineering of making intelligent machines” [1].
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Fig 1. Segregation of Al into various fields over the years.

Much of the early research in Al focused on programming machines to replicate intelligent behavior in
specific, controlled settings. For example, one of the earliest milestones in Al was the creation of systems that
could play complex games like chess, machines that could simulate strategic thinking but ultimately operated
within rigid, pre-defined parameters. Today, however, the landscape of Al has dramatically shifted. The
emphasis has moved from manually programming intelligence to enabling machines to learn from data,
mimicking, to some extent, the way humans acquire knowledge and improve through experience. This
evolution gave rise to machine learning, a critical subfield of Al that focuses on algorithms and statistical
models that allow computers to learn patterns from data and enhance their performance over time without
being explicitly programmed. Machine learning systems can improve their accuracy, reasoning, prediction,
and classification abilities simply by being exposed to more data [1]. A more advanced subset of machine
learning is deep learning, which involves using large-scale, multi-layered artificial neural networks to model
and understand intricate data structures. These systems are designed to mimic the structure of the human
brain to a degree, processing data in layers and making sense of vast and complex datasets. Deep learning is
at the core of many of today’s most impressive Al feats, from natural language understanding to image

recognition and autonomous driving.

To better understand how these technologies evolved, we can conceptualize Al as a historical continuum—
an intellectual progression over the last 70 years, as visualized in Ijg. 7. Among the significant contributions
to Al philosophy was John Searle’s [2] distinction between strong Al and weak Al. Weak Al refers to
machines that simulate human-like behavior without true consciousness or understanding. In contrast, strong
Al implies machines that possess actual understanding and consciousness—machines that truly "think" [3].

The philosophical foundation of Al was laid much earlier, however, by Alan Turing [4]. In his seminal paper,
Computing Machinery and Intelligence, Turing posed what remains one of the most enduring questions in
Al "Can machines think?" [4]. He introduced what is now known as the Turing test and discussed the
"argument from disability," which claims that there are certain things machines will never be able to do.
Turing listed abilities such as being kind, having initiative, telling right from wrong, enjoying strawberries and
cream, making mistakes, or being the subject of their thoughts, qualities presumed to be uniquely human [3],

[4].

Yet, as we move into the age of sophisticated AI models and edge closer to the concept of Artificial General
Intelligence (AGI), many of these once-unimaginable capabilities are becoming plausible. For instance,
modern Al systems like ChatGPT demonstrate abilities that feel strikingly human. There are versions of GPT-
based tools like Therapist GPT, which performs virtual counseling by using sentiment analysis to interpret
emotional states and recommend therapeutic interventions, and Analyst GPT, which can process and
interpret complex data for business intelligence.

This level of versatility and user-friendly accessibility has led to over a billion people globally interacting with
Al every day, whether through voice assistants, recommendation systems, or professional applications in
healthcare, finance, and governance. As Al integrates deeper into the fabric of human life, the need for ethical
frameworks, data privacy safeguards, and bias mitigation has never been more urgent.
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Without active measures, Al systems risk reinforcing social inequalities—such as racial or gender bias in
hiring, lending, or law enforcement applications. Governance becomes critical to prevent the misuse of Al in
scenarios such as automated warfare or deepfake manipulation. Furthermore, public education about Al
ethics is essential to equip society with the tools to evaluate and responsibly use these powerful technologies
critically.

Recognizing these challenges, institutional efforts to develop ethical standards have accelerated. For instance,
in 2010, the UK’s Engineering and Physical Sciences Research Council convened experts to establish a set of
principles for robotics. In the years since, many government agencies, nonprofit organizations, and
corporations have proposed similar ethical frameworks aimed at ensuring that Al is developed responsibly
and transparently [5], [0].

In sum, as Al continues to evolve from rule-based systems to learning entities that begin to reflect human
cognitive traits, our responsibility to guide its growth with ethical foresight grows just as quickly. We are no
longer debating the possibility of Al acting human-like; we are witnessing it. The question now is: How do
we shape this intelligence in a way that preserves our humanity?

Table 1. Ethical principles of AI [3].

Ensure Safety Establish Accountability
Ensure fairness Uphold human rights and values
Respect privacy Reflect diversity/inclusion

Promote collaboration  Avoid concentration of power
Provide transparency  Acknowledge

Limit harmful use Contemplate implications on employment

2| Literature Review

This paper is not only concerned with the ethical issues regarding Al because we can find hundreds of other
papers with the same issue. Instead, i have decided to focus not only on ethics but also on governance and
bias-related issues. Friedman and Nissenbaum [7] were among the first to document bias in computer systems,
establishing a foundational model of systemic, societal, and technical bias, which continues to guide modern
bias mitigation strategies in Al systems. Their pioneering work identified three primary categories of bias:
pre-existing bias embedded in social institutions, technical bias arising from constraints in computing, and
emergent bias that appears during use. This tripartite framework remains remarkably relevant even as Al
systems have grown exponentially more complex, demonstrating how early scholarship anticipated many
contemporary challenges in algorithmic fairness. Mittelstadt et al. [6] addressed the ethical implications of
black-box Al systems, noting that interpretability is vital for moral accountability in sectors like healthcare

and finance. They proposed human-in-the-loop models as a partial solution to opaque systems.

Their analysis delved into the epistemic concerns of algorithmic decision-making, particularly the challenges
of verification and validation in systems where internal logic remains inaccessible. This work proved prescient
in its call for interpretable Al, a concern that has only intensified with the deployment of increasingly
sophisticated neural networks across critical domains. Barocas et al. [8] developed a technical taxonomy for
bias mitigation, including approaches like fairness-aware machine learning. They argued for ethically aligned
model training methods that prioritize equal treatment across demographic groups. Their comprehensive
analysis established metrics for quantifying fairness and introduced computational techniques to detect and
mitigate disparate impacts. By bridging the gap between ethical theory and practical implementation, their
work enabled engineers to operationalize fairness concepts within algorithmic systems, influencing
subsequent research into counterfactual fairness and equalized odds. Binns [9] explores the concept of
algorithmic accountability, proposing that explainability and public scrutiny are crucial to ethical Al
governance. His research emphasizes that opacity in algorithmic decision-making can exacerbate bias, thus

necessitating regulatory frameworks focused on transparency. Binns further elaborates that accountability
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mechanisms must extend beyond mere technical explanations to include normative justifications for
algorithmic decisions, particularly when they affect vulnerable populations. This sociotechnical approach to
accountability recognizes that technical solutions alone cannot address the full spectrum of ethical concerns
raised by Al systems. Eubanks [10] critically examined algorithmic decision-making in public policy,
highlighting how Al-driven social programs often disadvantage marginalized communities due to biased
training data. She called for governance reforms and independent audits to prevent institutional bias. Through
extensive fieldwork and case studies of automated systems in welfare administration, housing, and child

protective services, Eubanks documented how algorithmic tools can reinforce existing patterns of inequality.

Her concept of the "digital poorhouse" illustrated how historical forms of discrimination can be encoded and
amplified through seemingly neutral technologies, underscoring the need for participatory design approaches
that include affected communities. Floridi et al. [11] emphasized the need for ethical Al design principles,
suggesting a shift from reactive governance to proactive ethical foresight, involving stakeholders from
policymakers to technologists. Their framework of Al ethics emphasized five core principles: beneficence,
non-maleficence, autonomy, justice, and explicability. This approach positioned ethics as a design
consideration rather than a post-hoc assessment, advocating for ethics-by-design methodologies that
incorporate ethical reasoning into every stage of Al development. The multistakeholder approach they
advocated has since become central to many international Al ethics initiatives. Jobin et al. [2] conducted a
global analysis of Al ethics guidelines, identifying converging themes such as justice, transparency, and
privacy, but pointed out fragmentation in governance frameworks and the need for harmonization.

Their systematic review of 84 ethics documents from governmental bodies, industry groups, and academic
institutions revealed substantial agreement on ethical principles but significant divergence in their
interpretation and implementation. This analysis highlighted both the global consensus on key values and the
challenges of operationalizing those values across different cultural, legal, and technological contexts.
Coeckelbergh [1] also stressed the sociopolitical dimensions of Al ethics, noting that ethical governance must
account for human rights, cultural diversity, and societal well-being, rather than merely technical efficiency.
His philosophical analysis questioned the adequacy of principle-based approaches to Al ethics, arguing that
they often fail to address power dynamics and structural inequalities that shape technological development.
By reframing Al ethics as fundamentally political, Coeckelbergh challenged the notion that technical solutions
alone can resolve the ethical dilemmas posed by Al systems. His work emphasized the need for democratic
oversight of technology and the recognition of Al as an inherently value-laden enterprise. Heilinger [5] offered
a critical perspective on existing Al ethics frameworks, identifying gaps in conceptual clarity, substantive
coverage, and procedural consistency. He called for standardized global ethics protocols that evolve with Al's
rapid development.

Heilinger's [5] analysis revealed how competing ethical frameworks often employ similar terminology while
operating from different philosophical foundations, creating the illusion of consensus where fundamental
disagreements persist. His proposal for dynamic ethical protocols acknowledged the evolving nature of Al
capabilities. It emphasized the need for responsive governance mechanisms that can adapt to emerging
challenges without sacrificing core normative commitments. Recent scholarship has moved beyond
theoretical ethical frameworks to explore practical challenges in implementing Al systems ethically and
equitably. For instance, Attah and Anaba [12] examined how businesses integrating Al experienced significant
improvements in decision-making and customer engagement but simultaneously faced rising concerns over
algorithmic bias and data privacy. They emphasized the necessity for robust Al governance frameworks to
maintain fairness and public trust. Their longitudinal study of 150 firms across diverse sectors documented
improved operational efficiency and decision quality while highlighting emerging ethical tensions, particularly
in customer-facing applications where perceived fairness directly impacted brand trust and user engagement.
The researchers proposed a multi-level governance model integrating technical safeguards, organizational
oversight, and external accountability mechanisms to balance innovation with responsible deployment. In the
healthcare domain, Unanah and Aidoo [13] demonstrated that Al technologies could reduce healthcare
disparities by personalizing patient engagement but warned of biases in AI models due to skewed training
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data, thereby necessitating comprehensive policy oversight to safeguard equitable access to care. Their
research documented significant improvements in predictive accuracy for diverse patient populations when
using carefully curated, representative datasets compared to models trained on historically biased medical
records. The findings underscored how thoughtful implementation of Al in healthcare settings could either
perpetuate or mitigate existing health inequities, depending on governance practices and data stewardship

protocols employed by healthcare institutions.

Deo et al. [14] discussed the balance between leveraging Al for risk management and mitigating ethical
challenges like data privacy violations and discrimination risks. Their findings highlighted the importance of
explainable Al systems that allow users and regulators to audit decision-making processes. By developing a
novel framework for ethical risk assessment in Al systems, they enabled organizations to identify and address
potential harms before deployment systematically. This proactive approach to risk governance integrates
concerns about individual privacy, group fairness, and systemic impacts into a comprehensive methodology
for responsible Al development. Celestin and Vinayakan [15] examined how Al is transforming corporate
governance and legal compliance, suggesting that while Al-driven systems can enhance regulatory adherence,
they can also introduce new compliance risks if ethical guidelines and governance standards are not clearly
defined and enforced. Their comparative analysis of regulatory frameworks across jurisdictions revealed
significant variation in requirements for algorithmic transparency, accountability, and redress mechanisms.

This legal fragmentation created compliance challenges for multinational organizations deploying Al systems
globally, highlighting the need for harmonized governance approaches that could provide regulatory certainty
while protecting fundamental rights. In cybersecurity, Ponnuru and Kamisetty [10] analyzed over-reliance on
automation and the ethical concerns it raises. They advocated for human oversight mechanisms to ensure
that Al-based risk management tools do not compromise data privacy or escalate unintended consequences.
Their experimental study demonstrated how fully automated security systems occasionally misclassified
benign behaviors as threats, creating both security vulnerabilities and potential harm to legitimate users. Their
proposed hybrid governance model balanced algorithmic efficiency with human judgment, particularly for
high-stakes security decisions with significant privacy implications. This approach acknowledged the
complementary strengths of human and machine intelligence in complex ethical judgments.

Moreover, Hamedani et al. [17] emphasized the need for Al ethics frameworks that adapt to public trust
dynamics, advocating sustainability, fairness, and digital inclusivity as the foundational pillars for Al
governance in business and public sectors. Their longitudinal survey of public attitudes toward Al applications
revealed that perceived fairness and transparency significantly influenced trust, which in turn affected
adoption rates and usage patterns. This empirical evidence supported their argument that ethical governance
serves both normative and instrumental purposes — promoting justice while simultaneously building the social
license necessary for Al systems to deliver their promised benefits. Bahangulu and Owusu-Berko (2025) [25]
provide a comprehensive framework for bias mitigation through ethical governance and transparent data

policies in Al-powered analytics.

They emphasize that algorithmic bias often arises due to flawed data practices and propose ethically aligned
auditing protocols to ensure accountability and compliance. Their methodology integrated statistical tests for
bias detection with participatory review processes that engaged affected stakeholders in evaluating system
outputs. This combined technical and social approach to bias mitigation demonstrated how governance
mechanisms could enhance both the fairness and legitimacy of algorithmic systems by incorporating diverse
perspectives into quality assurance processes. Agbadamasi et al. [18] explore how Al ethics can be embedded
into corporate structures using business intelligence systems that allow for real-time monitoring of bias and
fairness, thus enabling organizations to deploy governed Al systems with ethical integrity. Their organizational
case studies documented successful implementations of ethics dashboards that tracked key fairness metrics
across Al applications, making ethical performance as visible and measurable as traditional business

indicators. This operationalization of ethical governance facilitated the integration of values into everyday
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decision-making, rather than treating ethics as a separate compliance function disconnected from core

business operations.

Hussain [19] focuses on bias in Al algorithms and suggests fairness-aware algorithms, inclusive datasets, and
ethical governance structures as key to developing ethical Al systems. He underlines that bias mitigation must
be an ongoing process, embedded at every stage of Al development. Hussain's technical contribution included
novel methods for detecting and mitigating intersectional bias in complex Al systems, particularly addressing
scenarios where fairness constraints might conflict across different demographic dimensions. His approach
to ethical algorithm design emphasized the iterative nature of fairness optimization, recognizing that
contextual factors continually reshape what constitutes equitable treatment in specific application domains.

Loveth [20] addresses the biopharmaceutical industry, revealing how Al governance must be reinforced with
ethical review boards and explainable Al tools to avoid biased decisions, especially when life-critical decisions
are at stake. Her analysis of early-stage drug discovery algorithms revealed how embedded assumptions about
disease manifestation and therapeutic efficacy could inadvertently prioritize treatments benefiting the majority
populations while overlooking the needs of underrepresented groups. The proposed governance framework
incorporated both technical validation methods and diverse expert review panels to ensure that Al-driven
pharmaceutical research would generate equitable health outcomes. Banerjee and Abishanth [21] critique
fragmented governance frameworks and call for unified, legally enforceable standards that protect human
autonomy and ensure ethical use of Al, particularly in decision-making systems impacting civil rights. Their
comparative legal analysis across jurisdictions identified regulatory gaps that left vulnerable populations

inadequately protected from algorithmic harms.

By mapping emerging judicial interpretations of existing rights frameworks to novel Al applications, they
demonstrated how established legal principles could be extended to address contemporary technological
challenges, providing a foundation for harmonized governance approaches. Oberhauser [22] emphasizes a
multi-tiered bias mitigation strategy, combining technical solutions (e.g., algorithmic transparency, fairness
metrics) with regulatory oversight. His work urges the adoption of cohesive Al governance models to prevent
bias and promote fairness in both public and private sector Al. Oberhauser's integrative framework
demonstrated how technical interventions at the algorithmic level must be complemented by organizational
policies and regulatory requirements to address bias throughout the Al lifecycle effectively.

This sociotechnical approach recognized that bias emerges from complex interactions between technical
systems and social contexts, necessitating equally sophisticated governance responses spanning multiple
domains of intervention. Bura et al. [23] propose a bias-aware compliance roadmap for Al ethics, focusing
on auditability, diverse data representation, and responsibility-sharing frameworks to ensure Al models do
not reproduce societal inequities. Their empirical evaluation of this roadmap across multiple organizations
demonstrated significant improvements in fairness outcomes compared to organizations relying solely on
technical debiasing techniques. The researchers attributed this success to the integration of compliance
requirements with organizational learning processes, creating feedback loops that continuously refined both
models and governance practices based on observed impacts and stakeholder feedback.

To date, a number of ethical issues regarding the development of Al have been identified and established as
core questions centered around Al [24]. How can we understand, explain, and control—if ever—the internal
workings within a complex Al system [6], [24]? Who bears responsibility in the event of harm resulting from
the use of an Al system? How can Al systems be prevented from reflecting existing discrimination, biases,
and social injustices based on their training data, thereby exacerbating them (cf. e.g., Bender et al. [25],
Benjamin [26], Friedman and Nissenbaum [7]? How can the privacy of people be protected, given that
personal data can be collected and analysed so easily by many? How can autonomous human decision-making
be protected against undue influence and deskilling resulting from the use of AI? How can it be prevented
that an uncontrollable, potentially malicious, superintelligence will, one day, put its own goals above those of
humans? But, before asking any of these questions and giving answers to them, is there really a need for
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governance over AI? We can try to understand this and come to a conclusion by trying to understand what
Al really is and whether it can really think like humans, or is it just another modern machine?

Alan Turing [4] provided a satisfactory definition of intelligence in machines. Turing defined Intelligent
behaviour as the ability to achieve human-level performance in all tasks to fool an interrogator. Turing, in his
famous paper 'Computing Machinery and Intelligence', says that the problem can be defined in terms of a
game called the 'imitation game'. It is played with three people: a man (A), a woman (B), and an interrogator
(C) who may be of either sex. The interrogator stays in a room apart from the other two. The object of the
game for the interrogator is to determine which of the other two is the man and which is the woman. He
knows them by labels X and Y, and at the end of the game, he says either "X is A and Y is B" or "X is B and
Y is A." The interrogator is allowed to ask questions to A and B, thus: C: Will X please tell me the length of

their hair? Now, suppose X is actually A, then A must answer.

Itis A's object in the game to try to cause C to make the wrong identification. His answer might therefore be:
"My hair is shingled, and the longest strands are about nine inches long." So that tones of voice may not help
the interrogator, the answers should be written, or better still, typewritten. The ideal arrangement is to have
a teleprinter communicating between the two rooms. Alternatively, the question and answers can be repeated
by an intermediary. The object of the game for the third player (B) is to help the interrogator. The best strategy
for her is probably to give truthful answers. She can add such things as "I am the woman, don't listen to him!"
to her answers, but it will result in nothing, as the man can make similar remarks. We now ask the question,
"What will happen when a machine takes the part of A in this game?" Will the interrogator decide wrongly as

often when the game is played like this as he does when the game is played between a man and a woman?

Turing answers to these questions can be summed up in the following passage; "I believe that in about 50
years it will be possible to program computers, with a storage capacity of about 1079, to make them play the
imitation game so well that an average interrogator will not have more than 70 percent chance of making the
right identification after five minutes of questioning."What Turing had predicted all those years ago has
become a fact today: machines can and do behave like humans on a certain level if we exclude the physical
capabilities and focus on those that only require intelligence. ChatGPT passed a rigorous Turing test in 2024,
challenging us to find better ways to assess the capabilities of the next generation of Al and mitigate the risks
regarding bias, ethics, and privacy. Although modern Al has passed the Turing test, establishing the fact that
it can now mimic the human mind to some extent, many would still disagree that Al is competent enough to
think like humans and thus requires governance specific to itself. To answer this, we should seck the help of
cognitive science and think a bit like philosophers rather than engineers or scientists. To completely
understand how a machine can think like a human, we must also know how a human thinks.

Stuart Russell and Peter Norvig [3] say that there are two ways to do this: trying to catch our own thoughts
as they go by, or through psychological experiments. Once we have a sufficiently precise theory of the mind,
it becomes possible for us to express the theoty as a computer program. If the program's input/output and
timing behaviour matches human behaviour, that is evidence that some of the program's mechanisms may
also be operating in humans [12]. Now, after all this discussion, we can say that, yes, modern Al can think
like humans and can do human tasks requiring intelligence to some extent, and that extent is increasing at an
exponential rate as we develop more and more advanced Al systems. After establishing this context, we can
move forward to a review and discussion regarding ethics, governance, and bias reduction in Al. Heilinger
[5] says that when scrutinising Al ethics in its currently dominating form, three dimensions deserve particular
attention because of their theoretical and practical impact on the normative discussions and assessments
made: the conceptual dimension that defines the key concepts employed to define the topic of the debate,
the substantive dimension of determining which ethical question can legitimately be raised within Al ethics,
and the procedural dimension regarding the methods and practices employed to generate ethical assessments
[12]. In my own personal thought, more and more research is needed in the conceptual dimension that defies
the key ethical concepts, because as we move forward with developing the next generation of Al, this
dimension is bound to change at a rapid pace.
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Coming to the substantive dimension, we might think that questions like gender bias or racial bias in Al are
legitimate questions, but that might not be directly related to Al, since such bias might just be the problem
of the dataset or programming involved in the development of the program itself. About the procedural
dimension, we can see that there are so many organizations, committees or forums like UNESCO, IEEE,
EUROPEAN COMMISION, WORLD ECONOMIC FORUM and many more dictating the ethics and
governance related rules that we often find it hard to find one to believe in, we need to have a single
organization or committee that sets the rules for Al usage and development and consistently researches and
updates them over a period of time.

Recent scholarship has moved beyond theoretical ethical frameworks to explore practical challenges in

implementing Al systems ethically and equitably.
3| Proposed Study

In the context of rising global interest in Al, the ethical dimensions surrounding its rapid adoption have
become increasingly urgent and complex. This study aims to explore and compare how different countries—
specifically the United States, European Union, India, and China—approach Al governance, with a focus on
cthics, bias mitigation, and legal oversight. While the use of Al has accelerated in recent years across both
public and private sectors, it has simultaneously sparked serious concerns. Among these, algorithmic bias,
lack of accountability, and transparency deficits stand out as significant issues demanding immediate and
informed policy responses.

Countries around the world are approaching the challenge of Al governance in notably different ways, shaped
by their political systems, cultural values, and strategic priorities. For instance, the European Union places a
strong emphasis on upholding human rights, privacy, and fairness through comprehensive regulations such
as the EU AI Act and the GDPR. In contrast, countries like the United States tend to prioritize innovation
freedom and a more market-driven approach, where private entities lead the way, with government offering
guidance but limited regulatory enforcement. China, on the other hand, adopts a centralized, state-controlled
model, using Al as a strategic national asset, with heavy oversight and limited public transparency. Meanwhile,
India is attempting to strike a balance—emphasizing inclusivity and ethical innovation—though many of its

policies are still in draft or advisory stages.

The motivation for choosing this topic stems from a critical gap in existing research. While numerous reports
and articles examine Al policy from individual country perspectives, there is a lack of comparative analysis
that deeply investigates how these nations design, implement, and enforce their Al governance structures—
particularly in relation to bias mitigation, ethical safeguards, and public accountability. This research seeks to
address that gap and contribute to a more nuanced understanding of the global Al ethics landscape.

To facilitate a practical and insightful comparison, this study evaluates each country based on five key metrics,
which are central to responsible Al deployment. These metrics are: Bias Mitigation, Transparency,
Accountability, Privacy Protection, and Human Oversight. Each of these categories has been assessed and
scored on a scale of 1 to 10, reflecting both the policy framework and its real-world effectiveness. These
scores aim to offer a qualitative yet structured way to understand the strengths and weaknesses of each
country’s approach to Al governance. By analyzing these dimensions, the study aims to provide a clearer
picture of where global leaders stand, what lessons can be shared across borders, and how nations might
collaborate to shape a more equitable, accountable, and human-centered Al future. The following Al
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governance comparison matrix shows how each of these countries performs on the above metric, followed
by the sources of this data.

Al Governance Comparison Matrix Across Countries

Bias Mitigation

Transparency

Accountability

Governance Dimensions
~
Governance Score (1-10)

Privacy Protection

Hurman Oversight

EU USA China Iml.!ia

Fig. 2. Governance comparison matrix.

I will also include a radar chart that helps visualize the strengths and weaknesses of each country on the
different metrics :

Al Governance Radar Chart by Country

Bias Mitigation

Human Ovgrsight parency

Privacy Protection

Fig. 3. Governance radar chart.

4| Bias mitigation

Bias mitigation stands as one of the most critical pillars in the ethical development of Al. As Al systems are
increasingly deployed in high-stakes environments—such as criminal justice, healthcare, hiring, and finance—
ensuring that these technologies do not perpetuate or amplify social inequalities is essential. Different
countries, however, have taken varying approaches in how they address and enforce bias mitigation.

The European Union leads in this area with a score of 9, thanks mainly to the strong provisions within the
EU AI Act (2022). This legislation explicitly requires risk assessments and bias audits for high-risk Al systems,
particularly in areas such as law enforcement and medical diagnostics. These mandates are not merely
suggestions—they are legally binding. By integrating such checks directly into its compliance framework, the
EU helps ensure that discrimination is systematically identified and corrected before Al systems are deployed.
This approach reflects the EU’s broader ethical commitment to fairness, human dignity, and the prevention
of harm.
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In contrast, the United States receives a score of 7. While it acknowledges the risks of algorithmic bias through
documents like the Blueprint for an Al Bill of Rights (2022), this recognition is not matched by enforceable
legal mandates. Bias mitigation, therefore, tends to fall to private companies, which may or may not have the
resources, incentives, or ethical motivations to address it adequately. This decentralization results in
inconsistent implementation, where some companies take strong steps toward fairness while others do little

beyond surface-level audits.

China, scoring 5, includes references to bias reduction in its national Al strategies and governance principles.
However, these references often lack depth and clarity, and implementation is opaque. Furthermore, the
government’s priorities frequently lie with social control and economic development, rather than social justice
or individual fairness. As a result, bias mitigation is not treated as a central concern, and when it is addressed,

it tends to be in setrvice of broader state objectives.

India earns a score of 6, reflecting its emerging efforts to prioritize fairness in Al systems. The NITI Aayog’s
Responsible Al for All paper outlines guiding principles for bias reduction and inclusive Al. Yet these remain
non-binding, and there is currently no legal requirement for bias audits or risk assessments. While India’s
direction is commendable, it still lacks the regulatory infrastructure to ensure that these aspirations translate
into consistent action.

5| Transparency

Transparency in Al systems refers to the degree to which users, regulators, and affected communities can
understand how algorithms operate and how decisions are made. It is a vital component of accountability and

trust, allowing individuals to challenge or question outcomes produced by Al

The EU, with a score of 9, continues to lead in this category as well. The EU Al Act mandates clear
documentation and transparency reports for all high-risk Al systems. These include explainability features—
tools and mechanisms that help users understand how an Al model arrived at a particular decision.
Developers must disclose not only how an Al system functions but also what data it uses and what risks it

may pose. This legal requirement brings much-needed clarity to often complex and opaque technologies.

The United States scores 8. Though its approach to transparency is mainly voluntary, it is actively promoted,
especially in sensitive sectors. For example, HIPAA enforces data transparency in healthcare, and federal
research agencies like DARPA are heavily invested in explainable Al research. Projects like the Explainable
Al (XAI) program illustrate a genuine institutional commitment to making Al understandable. However,
because there is no universal mandate, the extent of transparency varies widely by industry and company.

China receives a score of 6. While commercial Al providers are increasingly required to disclose how their
algorithms work—particularly in consumer-facing industries like e-commerce—transparency in government-
led systems remains extremely limited. Surveillance technologies, facial recognition, and social scoring systems
are deployed with minimal public disclosure, leading to significant trust deficits among citizens and observers
alike.

India, scoring 7, includes transparency as a central ethical principle in its Al governance roadmap. The
government has taken steps to improve transparency through open data initiatives and the promotion of Al
literacy. However, these efforts are policy-based rather than codified into law, and the lack of enforceable
standards limits their effectiveness. Much of India’s transparency agenda remains aspirational, depending on
the goodwill of organizations rather than clear legal obligations.

6 | Accountability

Accountability in Al governance refers to the mechanisms that ensure individuals or institutions are held
responsible for the positive or negative consequences of Al-driven decisions. This is especially important
when Al systems operate in sensitive areas such as law enforcement, banking, or public services.
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The European Union, with a score of 8, has built a robust legal framework to ensure accountability. The
GDPR and EU Al Act clearly define who is responsible when Al systems cause harm or violate user rights.
These laws include strict enforcement mechanisms, including financial penalties for non-compliance, and
mandate human oversight in automated decision-making, ensuring there is always a human being accountable
for critical outcomes.

The United States scores 7, reflecting a somewhat decentralized but still proactive approach. Corporate
accountability is encouraged, especially in regulated sectors, but there is no centralized federal authority
dedicated to overseeing Al ethics across all domains. As a result, enforcement is uneven, and accountability
standards differ significantly between states and sectors.

China, earning a score of 6, is introducing measures like algorithmic licensing and data-use audits to increase
Al accountability. However, these efforts are primarily designed for state oversight, not public transparency
or consumer protection. Citizens affected by errors in Al decision-making, especially in public surveillance or

law enforcement, have little legal recourse, and state-operated Al systems are largely exempt from scrutiny.

India also scores 6 in this area. The absence of a dedicated regulatory authority for Al means there are limited
mechanisms to hold developers and deployers accountable for harm. Though India is actively working on
data protection legislation and ethical guidelines, these frameworks are still in draft stages, and enforcement
mechanisms are weak or nonexistent.

7| Privacy Protection

Privacy remains one of the most urgent ethical concerns in Al development, primarily as data-hungry
algorithms increasingly operate in both commercial and governmental spheres. Strong privacy laws not only
protect user rights but also set the stage for trustworthy Al ecosystems.

The European Union continues to set the global benchmark with a perfect score of 10. The General Data
Protection Regulation (GDPR) offers unparalleled protection for individual data rights, mandating explicit
consent, data minimization, and user control. Its impact is felt far beyond Europe, influencing privacy

legislation around the world.

The United States, scoring 8, provides strong protections through laws like HIPAA (health data), CCPA
(consumer data in California), and sectoral enforcement via the FTC. However, in the absence of a
comprehensive federal privacy law, these protections are not uniformly applied across sectors or regions,

leaving some data uses less regulated than others.

China, with a score of 4, has introduced the Personal Information Protection Law (PIPL), a promising piece
of legislation on paper. It outlines GDPR-like protections, including user consent and data minimization.
However, these safeguards are undermined by broad national security exemptions that permit extensive state
surveillance, often without transparency or oversight.

India scores 7, reflecting the potential of its Draft Personal Data Protection Bill (2021). This bill outlines
robust privacy rights, such as user consent and data localization, but since it has not yet been enacted, its
protections remain theoretical. Once implemented, it could significantly strengthen India’s data governance

landscape.
8| Human Oversight

Human oversight in Al systems is essential to prevent overreliance on automated decisions, particulatly in
high-risk contexts. It ensures that algorithms do not operate in isolation and that human judgment remains
central to critical processes. The EU, scoring 9, mandates human-in-the-loop systems for all high-risk Al
applications under the EU Al Act. These legal requirements ensure that a qualified human must either
approve or be able to override decisions made by Al systems. This direct integration of human judgment into
law makes the EU a leader in this domain. The United States, with a score of 7, promotes human oversight
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through sectoral regulations and ethical guidelines. In healthcare and defense, human review of Al decisions
is often required. However, outside these sectors, oversight tends to be voluntary, leading to uneven
implementation and accountability gaps. China receives a 5, as human oversight plays a limited role, especially
in government-led projects. Some commercial applications involve human review, but surveillance
technologies and other high-impact systems are often deployed without public accountability or transparent
checks. India scores 6, reflecting its emphasis on human-centered design in policy documents. While oversight
is encouraged, it is not mandated, and in practice, many Al systems operate with minimal human intervention.
Strengthening this area would be crucial for ensuring fairness and accountability in India’s expanding Al
ecosystem.

To understand the foundation of the comparative governance matrix and the radar chart presented eatlier, it
is essential to explore the sources and methodologies used to generate the scores for each of the five
parameters: bias mitigation, transparency, accountability, privacy protection, and human oversight. These
governance scotes, ranging from 1 to 10, were not arbitrarily assigned; they are qualitative estimates informed
by an in-depth review of each country’s Al policies, legal documents, academic analyses, and global ethical
Al frameworks. The scores aim to reflect how nations, specifically the European Union, the United States,
China, and India, have responded to the demands of ethical Al governance both in policy rhetoric and in
real-world implementation. This comparative analysis reveals a diverse global landscape in Al governance,
where each country is responding to ethical challenges in ways that reflect its unique political, economic, and
cultural context. While the European Union leads in regulatory robustness, the United States champions
innovation with emerging ethical concerns. China’s centralized model offers efficiency but lacks transparency,
and India is laying essential foundations while striving to convert its ethical vision into enforceable law. These
scores, drawn from a careful review of legal documents, policy papers, and international guidelines, offer a
qualitative yet structured snapshot of where each nation stands in its journey toward responsible Al As Al
continues to reshape societies, these frameworks and the values behind them will play a defining role in

shaping a future where technology serves humanity equitably and ethically.

Understanding how countries are scored in terms of their Al governance requires more than just comparing
numbers; it demands a deeper look into the substance of their policies, how forward-looking they are, and
where they currently fall short. The ratings assigned to different nations stem from a combination of their
existing legislative frameworks, future commitments, and the presence of gaps or ambiguities in regulating
Al Below, we explore detailed policy briefs of the European Union, United States, China, and India,
highlighting the strengths, shortcomings, and future directions of each in a more nuanced and humanized

manner.
European Union (EU): Setting the Bar for Ethical Al

The European Union has emerged as a global leader in Al governance, taking bold legislative steps to ensure
that the development and use of Al align with core ethical principles. At the heart of its approach is the EU
Al Act (2022), a groundbreaking legal framework that is the first of its kind to classify Al systems according
to their level of risk. By dividing Al technologies into categories—unacceptable, high-risk, limited-risk, and
minimal-risk—the EU aims to safeguard citizens from potentially harmful applications. Systems deemed to
pose unacceptable risk, such as those enabling social scoring or manipulative behavior, are outright banned.

Complementing this is the GDPR, implemented in 2018, which continues to set a high global standard for
data privacy and user rights. Its provisions carry significant weight in the Al landscape, especially for systems
that process personal data at scale. Together, the Al Act and GDPR form a comprehensive regulatory
infrastructure grounded in the values of human dignity, transparency, and accountability. The EU mandates
rigorous bias mitigation strategies, especially in high-risk systems like those used in healthcare, law
enforcement, or employment. Developers are required to conduct risk assessments and implement
transparency protocols, including explainability features and documentation. Importantly, human oversight
is not merely suggested—it is required by law, ensuring that automated systems do not operate without
meaningful human involvement. These rules are backed by legal penalties, compelling organizations to treat
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compliance as a solemn obligation rather than an optional best practice. However, this ambitious and
proactive stance is not without challenges. For startups and smaller companies, the complexity and cost of
compliance can be a significant barrier to innovation. Moreover, because Al regulation is implemented at the
national level within EU member states, inconsistencies may arise, potentially weakening the uniformity of
protections across the union. Despite these hurdles, the EU remains steadfast in its mission to lead the world
in ethical Al It continues to advocate for international cooperation and interoperable governance
frameworks, promoting a vision of Al that is not only robust but principled—respectful of both cross-border
standards and local values.

United States (USA): Innovation-Driven, but Fragmented

The United States stands at the forefront of Al innovation, home to many of the world’s most influential
tech companies and research institutions. However, its approach to Al governance is markedly different from
that of the European Union. Rather than enacting centralized, binding legislation, the U.S. favors a
fragmented, sector-specific regulatory model that encourages innovation and corporate responsibility over
government-imposed mandates.

At the national level, the Blueprint for an Al Bill of Rights, introduced in 2022, outlines non-binding principles
for the ethical use of Al These include guidelines for privacy, safety, fairness, and explainability, intended to
shape the future direction of Al policy. While influential, the document lacks legal force, serving more as a
moral compass than a regulatory tool. Alongside this blueprint, several sectoral laws help to manage Al's
impact within specific domains. The California Consumer Privacy Act (CCPA) addresses digital privacy in
the commercial space, HIPAA protects health data, and the Federal Trade Commission (FTC) oversees issues
related to consumer protection and deceptive Al use. These laws provide a patchwork of protections, but

they are often inconsistent and vary by state.

The U.S. heavily emphasizes market freedom and technological advancement. Programs like DARPA’s
Explainable Al (XAI) showcase federal interest in developing Al systems that can be understood and trusted.
Yet, without a unified federal law on Al governance, many ethical challenges—especially those involving bias
and accountability—remain unevenly addressed. Enforcement mechanisms are weak or absent, and bias
mitigation efforts tend to rely on voluntary corporate initiatives, which can leave gaps in protection for
vulnerable populations. With Al playing a growing role in American society, there is increasing pressure from
civil society and policymakers to introduce stronger, nationwide regulation. While the U.S. is unlikely to
abandon its innovation-first approach, we can expect greater attention to sectoral harmonization and

accountability mechanisms in the near future.
China: Centralized and Ambitious, but Opaque

Its political structure and strategic ambitions profoundly shape China's approach to Al governance. The
government has adopted a centralized, state-led model, allowing it to formulate and implement policies across
industries rapidly. In 2019, it introduced the Al Governance Principles, which promote controllability,
reliability, and transparency—though how these principles are applied in practice remains less clear. In 2021,
China passed the PIPL, which in many ways mirrors the GDPR. It outlines rules for data collection, consent,
and user rights. However, a significant caveat lies in the broad state security exemptions, which allow for
extensive surveillance and data use by government agencies, often without public scrutiny. One of China’s
strengths is the speed and efficiency of its regulatory response.

Policies such as algorithm registration and licensing are being enforced to monitor the influence of
recommendation engines and other Al tools in platforms like e-commerce and social media. These measures
aim to prevent misuse and ensure alignment with government priorities. Nonetheless, these advancements
come at a cost. Transparency is limited, particularly when it comes to government use of Al, including facial
recognition and social monitoring systems. Bias mitigation and human oversight, while mentioned in policy,
often take a backseat to state control and strategic objectives. The rights of individuals—especially in
politically sensitive areas are not always safeguarded, and redress mechanisms are minimal or absent. Despite
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these ethical concerns, China is actively engaging in international discussions on Al standards and aspires to
be a rule-maker in global Al governance. Its challenge lies in balancing its domestic emphasis on control with
its ambitions for global collaboration. This tension will shape not only China’s Al future but also the broader
global governance landscape.

India: Aspirational and People-Centric, but Still in Progress

India is taking deliberate steps to define its role in the global Al ecosystem, with a governance philosophy
grounded in inclusivity, development, and social welfare. The NITI Aayog’s “Responsible Al for All”
discussion paper, published in 2021, sets the tone for ethical Al in India. It emphasizes the use of Al as a
force for public good, targeting improvements in healthcare, education, agriculture, and public administration
while stressing fairness, bias reduction, and transparency. India has also drafted the Personal Data Protection
2021, aimed at creating a robust legal framework for digital rights and data privacy. However, the bill has not
yet been enacted, leaving a significant legal vacuum. Without enforceable legislation, many of the ethical
principles remain policy suggestions rather than binding obligations. Despite this, India has made considerable
progress in encouraging human-centered Al design, promoting open-data access, and advancing Al literacy
across government and civil sectors. Public sector Al initiatives are increasingly built around the values of
transparency and fairness, reflecting a growing awareness of the need for responsible innovation. Still,
challenges persist. There is currently no dedicated regulatory body for Al, and mechanisms for bias detection,
auditing, or redress are underdeveloped. Compliance tends to be self-regulated, especially in the private sectot,
which raises concerns about long-term ethical sustainability. Looking ahead, India holds significant potential
to become a global leader in ethical Al for social impact, especially in resource-constrained and rural settings.
However, to realize this vision, it must invest in building institutional capacity, enacting enforceable legal
frameworks, and ensuring that governance structures are equipped to handle the scale and complexity of Al
technologies.

Each of these countries brings a distinct philosophy and set of strategic priorities to the table when it comes
to governing Al, reflecting not only their political systems but also their cultural values, economic models,
and societal goals. The European Union, for example, has positioned itself as a global leader in ethical Al
governance through a legally robust framework. With comprehensive legislation such as the EU Al Act and
GDPR, the EU prioritizes individual rights, transparency, and accountability. Its policies emphasize a
“human-centric” approach to technology, ensuring that Al serves citizens rather than corporations or
governments. This regulatory rigor, while sometimes criticized for potentially stifling innovation, sets a high
ethical bar for the rest of the world. In contrast, the United States leans heavily on its tradition of market-
driven innovation. Rather than enforcing centralized regulations, the U.S. encourages technological
advancement by empowering private companies to lead Al development, often with minimal government
intervention. Programs such as DARPA’s Explainable Al (XAI) demonstrate a strategic focus on pushing the

boundaries of innovation while promoting voluntary ethical standards.

Although this approach fosters rapid growth and entrepreneurial freedom, it can also lead to gaps in oversight,
accountability, and uniform ethical enforcement. China offers a markedly different model, characterized by
centralized control and state-driven coordination. Al is viewed as a core component of national strategy,
embedded in governance, economic planning, and even social control. The Chinese government can swiftly
implement large-scale Al initiatives, often with mandatory compliance from private companies. While this
allows for rapid progress and policy execution, it often comes at the expense of individual privacy and
transparency, particularly in areas such as surveillance and citizen data use. The balance between innovation
and ethical oversight is tilted heavily in favor of state interests. Meanwhile, India presents an emerging and
aspirational model, secking to balance ethical values with socio-economic development. Al is seen as a
transformative tool to address challenges in health, education, agriculture, and governance. Policy frameworks
such as NITI Aayog’s Responsible Al for All outline ethical principles and inclusivity, but the lack of binding
regulations still hampers enforcement. India’s approach emphasizes social good, yet it must continue building

the institutional and legal capacity to ensure long-term, sustainable governance.
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Understanding these national approaches is more than an academic exercise—it reveals the underlying
priorities that will shape the trajectory of Al development globally. While some countries focus on protecting
civil liberties, others emphasize growth, control, or inclusivity. Each model has its strengths and trade-offs.
The insights gained from this comparison offer a clearer perspective on how global Al governance might
evolve, especially in a future where international cooperation becomes essential. Moreover, this comparative
lens helps us anticipate how Al could impact not just policy, but people, from how individuals interact with
automated systems to the broader societal shifts driven by Al technologies. Whether Al empowers or exploits
will depend mainly on the governance structures we build today. Collaborative international dialogue, built
on mutual respect and shared ethical principles, will be crucial in bridging policy divides and ensuring that the
future of Al is equitable, transparent, and centered around human dignity.

9| Future Scope

Looking ahead, the ethical and governance landscape of Al is poised for substantial growth and refinement.
Future research is expected to delve into several critical directions that will shape how Al technologies are
developed, deployed, and regulated globally. One key area is the global standardization of Al ethics, which
emphasizes the urgent need for internationally harmonized frameworks. Such frameworks would transcend
national boundaries, promoting interoperability, consistency, and fairness, patticularly in cross-border Al
applications. Equally important is the investigation of Al adoption in emerging economies. In-depth case
studies from developing countries could illuminate distinctive governance challenges and showcase
resourceful, context-specific solutions that arise in low-resource environments. Another pivotal focus lies in
the evolution of human-centered Al design. As Al systems grow more autonomous, ensuring that humans
remain meaningfully involved in decision-making processes is essential. This calls for a deeper exploration
into human-in-the-loop mechanisms and explainable Al, aiming to strike a balance between operational
efficiency and ethical accountability. Additionally, the development of bias auditing tools presents a promising
avenue. These automated systems could play a crucial role in detecting and mitigating discriminatory
outcomes in real-time, helping organizations uphold ethical standards more effectively. Sector-specific ethical
frameworks also demand more attention, particularly in critical domains such as healthcare, finance, and law
enforcement, where the stakes are high and the need for tailored safeguards is pronounced. Finally, fostering
public engagement and building trust in Al governance remains a foundational priority. Understanding public
perceptions and ensuring transparency through accessible policy communication and education initiatives will
be instrumental in promoting responsible and inclusive Al integration. Collectively, these research directions
offer a robust foundation for advancing a more ethical, equitable, and accountable Al-driven future.

10 | Conclusion

The evolution of Al has ushered in a transformative era, unlocking groundbreaking opportunities across a
wide range of sectors—including healthcare, public administration, finance, education, and beyond. From
predictive diagnostics in medicine to algorithm-driven decision-making in government services and business
operations, Al technologies are increasingly becoming integral to modern life. However, as these systems
grow in complexity and influence, the ethical stakes rise proportionally. Issues such as algorithmic bias, lack
of transparency, inadequate accountability, and threats to individual privacy have become central concerns in
the debate surrounding Al governance. As this study has shown, the global response to these ethical
challenges is deeply varied. A comparative analysis of Al governance across regions reveals a stark divide in
regulatory approaches. The European Union, for example, has taken a pioneering stance with robust
legislation such as the AI Act and GDPR, establishing legal safeguards that emphasize transparency, risk
classification, and human oversight. In contrast, other jurisdictions, including the United States and many
emerging economies, have adopted mainly fragmented, sector-specific, or voluntary frameworks, which lack
uniformity and often fail to provide enforceable ethical guidelines.

This uneven regulatory landscape creates not only governance gaps but also ethical vulnerabilities, especially
in developing nations where Al adoption is accelerating without the necessary institutional capacity to ensure
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its responsible deployment. The absence of cohesive global standards complicates cross-border Al
development and undermines efforts to uphold universal ethical principles. Furthermore, the reliance on
technical fixes such as bias-detection algorithms or explainability tools alone is insufficient to tackle the
deeper, systemic risks posed by Al The findings of this study reinforce the urgent need for a holistic and
multidisciplinary approach to Al ethics. Legal frameworks must be coupled with societal values, cultural
sensitivity, and technological safeguards to create governance systems that are both adaptable and enforceable.
Ethical AI must be developed through inclusive processes that prioritize the voices of historically
marginalized groups, and its deployment must remain accountable to human judgment at every critical
juncture. Transparency, equity, and continuous oversight are not optional features but essential pillars of any
trustworthy Al ecosystem. Ultimately, building ethical Al is not just a matter of technological sophistication;
it is a profound moral responsibility. As we stand at the frontier of intelligent systems shaping economies,
institutions, and daily human experiences, it becomes imperative to ensure that this innovation is guided by
principles of justice, dignity, and shared human welfare. Responsible Al development is, therefore, both a
challenge and a calling to harness technology in ways that serve all of humanity, fairly and compassionately.
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