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Abstract

Artificial intelligence (al) and robotics have significantly transformed various industries, including
healthcare, transportation, military, and workplace automation. While these technologies bring
numerous benefits, they also introduce critical ethical challenges, such as bias in machine learning,
transparency issues, security risks, and the moral implications of autonomous decision-making.
This research paper explores these ethical concerns and examines gaps in existing ethical
frameworks. By analyzing approaches such as kantian ethics, utilitarianism, and virtue ethics, this
study highlights the need for fair, responsible, and explainable ai systems. Additionally, the paper
discusses policy challenges, legal considerations, and possible solutions for building ethical ai. The
study concludes with recommendations for integrating ethics into ai governance and future
research directions.
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Introduction

Artificial Intelligence (Al) and robotics are rapidly shaping modern society, influencing sectors such as
healthcare, transportation, education, military, and the corporate world. From Al-powered medical
diagnostics to autonomous vehicles and intelligent chatbots, Al-driven systems are revolutionizing how
humans interact with technology. However, this rapid advancement has also introduced serious ethical
challenges.[1], [2]

One of the major concerns is bias in Al models, which can lead to unfair and discriminatory decisions,
particularly in areas such as hiring, law enforcement, and healthcare. Additionally, the lack of
transparency and explainability in Al decision-making raises concerns about accountability and fairness.
Furthermore, Al-driven autonomous weapons and surveillance systems pose moral and legal dilemmas,
raising questions about human oversight in Al-powered warfare.[3]

The ethical challenges of Al are not limited to individual applications; they extend to broader societal
and policy issues. The potential for Al to replace human jobs has led to debates about fairness and
economic inequality. Al systems also raise security concerns, particularly in areas where data privacy
and cyber risks are involved. As a result, governments, policymakers, and Al developers are increasingly
focusing on ethical Al principles to guide the responsible development and deployment of these
technologies.[4], [5]
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This paper examines key ethical issues related to Al and robotics, focusing on biases in machine
learning, transparency, security, legal challenges, and Al in high-risk sectors such as healthcare and
warfare. The study also explores theoretical ethical frameworks, including Kantian ethics, utilitarianism,
and virtue ethics, to understand their relevance in Al decision-making. Finally, the paper provides
recommendations for integrating ethics into Al development and governance, ensuring that Al systems
are designed with fairness, accountability, and social responsibility in mind.[1], [6], [7]

Gaps and Challenges

While ethical discussions on Al have gained momentum, several gaps and challenges remain
unaddressed. This section highlights key issues that must be tackled to ensure the responsible use of Al
and robotics.[8]

- Bias in Al and Ethical Implications

Al models learn from historical data, which may contain biases. If not properly addressed, Al systems
can perpetuate and even amplify social biases. For example:

Hiring Algorithms: Al-powered recruitment tools have been found to favor certain demographic groups
over others.

Criminal Justice: Predictive policing models often reinforce racial biases in law enforcement.

Healthcare: Al models trained on biased data may lead to disparities in medical treatment and
diagnosis.Addressing bias requires better dataset curation, diversity in Al development teams, and
fairness-aware machine learning techniques.[9]

-Transparency and Explainability

Al decision-making is often opaque, making it difficult for users to understand how decisions are made.
This lack of transparency raises concerns in high-stakes applications such as:

Healthcare: Patients and doctors need to understand how Al diagnoses diseases.
Finance: Loan applicants should know why they were denied credit.
Criminal Justice: Al-based sentencing recommendations should be interpretable and fair.

Developing explainable Al (XAI) models that provide insights into their decision-making process is
crucial for ethical Al adoption.[10]

-Al in Autonomous Weapons and Warfare

Military applications of Al, such as autonomous drones and robotic soldiers, raise serious ethical and
legal concerns. Questions arise regarding:

Accountability: Who is responsible if an Al-powered weapon makes an unethical decision?
Moral Considerations: Should machines be allowed to decide on life-and-death matters?

International Regulations: There is currently no universal framework governing the use of Al in warfare.
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These challenges highlight the need for international agreements and human oversight in military Al
applications.[11], [12]

-Ethical Concerns in Al for Healthcare

Al-driven healthcare solutions, such as diagnostic systems and robotic surgeries, offer great potential but
also introduce ethical risks, including:

Data Privacy: Patient records must be protected from misuse and cyber threats.
Medical Errors: Al misdiagnoses can have life-threatening consequences.
Accountability: Should doctors or Al developers be held responsible for Al-driven medical errors?

Ensuring ethical Al in healthcare requires strict regulations, transparency, and collaboration between Al
developers and medical professionals.

-Al and Workplace Ethics

The automation of jobs through Al raises concerns about economic inequality and workforce
displacement. Key challenges include:

Job Losses: Al-powered automation may lead to widespread unemployment in certain industries.
Fair Wages: Ethical Al deployment should ensure workers are compensated fairly.
Workplace Surveillance: Al-driven monitoring systems may infringe on employee privacy.

Governments and corporations must develop strategies to balance Al-driven efficiency with social and
economic fairness.[13], [14]

Methodology

As a multidisciplinary research area Al ethics covers a wide range of topics and the discussion of
definitions still endures. To gain a better understanding of the research area, a Systematic Mapping
Study was chosen as a research method due to its capability to deal with wide and loosely defined areas
of study. SMS aims at producing an overview of the field and reveals concretely which topics have been
covered to a certain extent. The present study is a keyword based systematic mapping study. Two main
guidelines for systematic mapping study were combined aiming at recognizing primary studies and the
used keywords therein. We consider this study, however, to be the first step since the mapping process is
not executed to its full length. We needed first to gain a better understanding of relevant keywords for
the PICO (Population, Intervention, Comparison and Outcomes) process.[15]

This research follows a qualitative approach to explore the ethical challenges of Artificial Intelligence
(Al) and robotics. The study does not rely on experiments or numerical data but instead focuses on
analyzing existing research, real-world examples, and policy documents. The methodology consists of
four key components:[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26]

Literature Review
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A comprehensive review of academic research papers, books, and reports on Al ethics was conducted.
The literature review helped in:

Identifying major ethical issues in Al, such as bias, transparency, and accountability.
Understanding how different industries (e.g., healthcare, military, transportation) deal with Al ethics.
Analyzing proposed solutions and frameworks for ethical Al development.

Sources included academic journals, conference proceedings, and reports from leading Al research
organizations such as the IEEE (Institute of Electrical and Electronics Engineers), UNESCO, and the
European Union.[27], [28]

Comparative Analysis of Ethical Theories
To understand the ethical challenges of Al, different ethical frameworks were compared:

Kantian Ethics — Focuses on Al following strict moral principles, ensuring fairness and respect for
human rights.

Utilitarianism — Examines whether Al decisions lead to the greatest benefit for the majority.Virtue
Ethics — Considers whether Al promotes good behavior and social well-being.[29], [30]

By comparing these theories, the research evaluates which ethical approach is best suited for Al
decision-making in different situations.[31]

Case Studies of Al Applications

Real-world case studies were analyzed to understand how Al is used and where ethical issues arise.
Some key case studies include:

Healthcare: Al-powered diagnosis tools, such as IBM Watson, and their impact on medical ethics and
patient privacy.

Autonomous Vehicles: Ethical dilemmas in self-driving cars, such as Tesla’s autopilot system, and how
they handle accident scenarios.

Al in Warfare: The use of Al-powered drones and autonomous weapons, raising concerns about
accountability and human oversight.

Each case study provided insights into practical challenges and how ethical principles can be applied to
Al in real-world situations.[32]

Policy and Regulation Analysis

Existing Al ethics guidelines and laws from different governments and international organizations were
reviewed. The study examined:

The European Union’s Al Act, which aims to regulate high-risk Al systems.

The United Nations’ Al Ethics Guidelines, which focus on human rights and fairness in Al
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Industry Standards from organizations like the IEEE, which provide technical and ethical
recommendations for Al development.

This analysis helped identify gaps in Al governance and areas where stronger regulations are needed to
ensure ethical Al practices.[33], [34]

Result &Conclusion

The rapid growth of Al and robotics presents both opportunities and ethical challenges across multiple
domains. Key ethical concerns include bias in Al, lack of transparency, security risks, and the impact of
Al on employment and warfare. Addressing these challenges requires interdisciplinary efforts involving
policymakers, Al developers, ethicists, and researchers.

The exploration of Ethics in Artificial Intelligence (Al) unveils a complex narrative, reflecting the rapid
evolution of technology and its profound impact on various aspects of human life. The integration of Al
into academic practices, exemplified by the widespread use of tools like ChatGPT, signifies a
transformative shift in education dynamics. The findings from a January 2023 survey, which revealed
that 89 percent of students are actively engaging with Al for academic tasks, underscores the importance
of critically examining the implications of this integration.[20]

Integrating Al and robotics into healthcare represents a monumental shift in the field, promising
improved diagnostics, treatments, and healthcare delivery. However, this transformative journey is
accompanied by a complex landscape of ethical considerations that demand careful navigation. In this
concluding section, we summarize the key insights from this manuscript and underscore the importance
of a balanced and ethical approach in harnessing the potential of Al and robotics in healthcare[23]

To build ethical Al, the following steps are recommended:
Bias Reduction: Al models must be trained on diverse and representative datasets.[35]
Explainability: Al systems should provide interpretable and transparent decision-making processes.

Regulation and Policy: Governments must enforce strict regulations to govern Al use in sensitive
domains like healthcare and military applications.[36]

Human Oversight: Autonomous systems, especially in warfare and medicine, should include human
intervention to prevent unethical decisions.[12], [37], [38]

The future of Al ethics depends on a collaborative approach that integrates legal, technical, and
philosophical insights. As Al continues to evolve, ongoing research and governance frameworks will
play a crucial role in ensuring its ethical and responsible deployment.[39], [40]

References ;

[1] P. G. Lin, K. Bekey, and M. A. Abney, “Autonomous Military Robotics: Risk, Ethics, and
Design O\LPoL Y-} i,” 2008.

[2] “Ethics and Insights The Ethics of Al in Warfare”.

IJSAT25012469 Volume 16, Issue 1, January-March 2025 5



https://www.ijsat.org/

International Journal on Science and Technology (IJSAT)

E-ISSN: 2229-7677 e Website: www.ijsat.org e Email: editor@ijsat.org

U=o

[3] A. A. Khan et al., “Ethics of Al: A Systematic Literature Review of Principles and
Challenges,” Sep. 2021, [Online]. Available: http://arxiv.org/abs/2109.07906

[4] K. H. Keskinbora, “Medical ethics considerations on artificial intelligence,” Jun. 01, 2019,
Churchill Livingstone. doi: 10.1016/j.jocn.2019.03.001.

[5] “Kant and Artificial Intelligence.”

[6] J. C. Gerdes and S. M. Thornton, “Implementable Ethics for Autonomous Vehicles,” in
Autonomes Fahren, Springer Berlin Heidelberg, 2015, pp. 87-102. doi: 10.1007/978-3-662-
45854-9 5.

[7] “IRIE International Review of Information Ethics Vol. 6 (12/2006) What Should We Want
From a Robot Ethic?”, [Online]. Available: www.i-r-i-e.net

[8] E. Burton, J. Goldsmith, S. Koenig, B. Kuipers, N. Mattei, and T. Walsh, “Ethical
Considerations in Artificial Intelligence Courses,” 2017.

[9] J. Morley et al., “The ethics of Al in health care: A mapping review,” Sep. 01, 2020, Elsevier
Ltd. doi: 10.1016/j.socscimed.2020.113172.

[L0]A. Owe and S. D. Baum, “Moral consideration of nonhumans in the ethics of artificial
intelligence,” Al and Ethics, vol. 1, no. 4, pp. 517-528, Nov. 2021, doi: 10.1007/s43681-021-
00065-0.

[11]C.-J. Liang, T.-H. Le, Y. Ham, B. R. K. Mantha, M. H. Cheng, and J. J. Lin, “Ethics of
Artificial Intelligence and Robotics in the Architecture, Engineering, and Construction
Industry,” Oct. 2023, doi: 10.1016/j.autcon.2024.105369.

[12]M. Anderson and S. Leigh Anderson, “Machine Ethics: Creating an Ethical Intelligent
Agent,” 2007.

[13]A. Bekmirza, ‘“Navigating the Legal Landscape of Robots and Al in the Workplace:
Challenges and Solutions.” [Online]. Available: https://irshadjournals.com/index.php/ujldp

[14]S. Neupane et al., “Security Considerations in Al-Robotics: A Survey of Current Methods,
Challenges, and Opportunities,” Oct. 2023, [Online]. Available:
http://arxiv.org/abs/2310.08565

[15] V. Vakkuri and P. Abrahamsson, “The Key Concepts of Ethics of Artificial Intelligence,” in
2018 IEEE International Conference on Engineering, Technology and Innovation, ICE/ITMC
2018 - Proceedings, Institute of Electrical and Electronics Engineers Inc., Aug. 2018. doi:
10.1109/1CE.2018.8436265.

[16]“The Age Of Ethics Of Ai”.
[17]“Ethics Of AI”.

[18] “Artificial Intelligence, Robotics,Military Perspective”.

IJSAT25012469 Volume 16, Issue 1, January-March 2025 6



https://www.ijsat.org/

International Journal on Science and Technology (IJSAT)

E-ISSN: 2229-7677 e Website: www.ijsat.org e Email: editor@ijsat.org

U=o

[19]A. F. T. Winfield and M. Jirotka, “Ethical governance is essential to building trust in robotics
and artificial intelligence systems,” Philosophical Transactions of the Royal Society A:
Mathematical, Physical and Engineering Sciences, vol. 376, no. 2133, Nov. 2018, doi:
10.1098/rsta.2018.0085.

[20] “Robots and Artificial Intelligence.”

[21]T. Wangmo, M. Lipps, R. W. Kressig, and M. Ienca, “Ethical concerns with the use of
intelligent assistive technology: Findings from a qualitative study with professional
stakeholders,” BMC Med Ethics, vol. 20, no. 1, Dec. 2019, doi: 10.1186/s12910-019-0437-z.

[22] A. S. Lobacheva and O. V. Sobol, “Ethics of the application of artificial intelligence in
human resource management,” E-Management, vol. 4, no. 1, pp. 20-28, Apr. 2021, doi:
10.26425/2658-3445-2021-4-1-20-28.

[23]C. Elendu et al., “Ethical implications of Al and robotics in healthcare: A review,” Dec. 15,
2023, Lippincott Williams and Wilkins. doi: 10.1097/MD.0000000000036671.

[24] T. Hauer, “Importance and limitations of Al ethics in contemporary society,” Humanit Soc
Sci Commun, vol. 9, no. 1, Dec. 2022, doi: 10.1057/s41599-022-01300-7.

[25]G. Al-Omran, S. Al-Abdulhadi, and M. R. Jan, “Ethics in artificial intelligence,” in
Proceedings of the International Conference on Industrial Engineering and Operations
Management, IEOM Society, 2019, pp. 940-949. doi: 10.34293/rtdh.v12is1-dec.109.

[26]C. Cath, “Governing artificial intelligence: Ethical, legal and technical opportunities and
challenges,” Nov. 28, 2018, Royal Society Publishing. doi: 10.1098/rsta.2018.0080.

[27]D. Vanderelst and A. Winfield, “The Dark Side of Ethical Robots,” Jun. 2016, [Online].
Available: http://arxiv.org/abs/1606.02583

[28] V. Dignum, “Ethics in artificial intelligence: introduction to the special issue,” Mar. 01, 2018,
Springer Netherlands. doi: 10.1007/s10676-018-9450-z.

[29]A. Trotta, M. Ziosi, and V. Lomonaco, “The future of ethics in AIl: challenges and
opportunities,” Apr. 01, 2023, Springer Science and Business Media Deutschland GmbH.
doi: 10.1007/s00146-023-01644-x.

[30]H. Yu, Z. Shen, C. Miao, C. Leung, V. R. Lesser, and Q. Yang, “Building Ethics into
Artificial Intelligence,” Dec. 2018, [Online]. Available: http://arxiv.org/abs/1812.02953

[31] O. Ulgen, “Kantian Ethics in the Age of Artificial Intelligence and Robotics,” 2017.

[32] K. Thomsen, “Ethics for Artificial Intelligence, Ethics for All,” Paladyn, vol. 10, no. 1, pp.
359-363, Jan. 2019, doi: 10.1515/pjbr-2019-0029.

[33]A. Etzioni and O. Etzioni, “Incorporating Ethics into Artificial Intelligence,” Journal of
Ethics, vol. 21, no. 4, pp. 403-418, Dec. 2017, doi: 10.1007/s10892-017-9252-2,

[34] T. Hagendorff, “The Ethics of Al Ethics An Evaluation of Guidelines.”

IJSAT25012469 Volume 16, Issue 1, January-March 2025 7



https://www.ijsat.org/

International Journal on Science and Technology (IJSAT)

E-ISSN: 2229-7677 e Website: www.ijsat.org e Email: editor@ijsat.org

U=o

[35] A. Yapo and J. Weiss, “Ethical implications of bias in machine learning,” in Proceedings of
the Annual Hawaii International Conference on System Sciences, IEEE Computer Society,
2018, pp. 5365-5372. doi: 10.24251/hicss.2018.668.

[36]P. Gupta, “Al ETHICS IN AUTONOMOUS VEHICLES: BALANCING SAFETY AND
DECISION-MAKING,” 2024.

[37]“The Study Of Ethics Of Al & Robotics”.
[38] e Browse, “Stanford Encyclopedia of Philosophy Menu,” 2020.

[39]H. Yu, Z. Shen, C. Miao, C. Leung, V. R. Lesser, and Q. Yang, “Building Ethics into
Artificial Intelligence,” Dec. 2018, [Online]. Available: http://arxiv.org/abs/1812.02953

[40]P. Asaro, “Autonomous Weapons and the Ethics of Artificial Intelligence.”

IJSAT25012469 Volume 16, Issue 1, January-March 2025 8



https://www.ijsat.org/

