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ABSTRACT:

Artificial Intelligence (Al) is transforming industries and reshaping the way we
live, work, and interact. Among its most controversial applications is its role in modern
warfare, where Al-driven autonomous weapons are being developed to carry out
military operations with minimal human intervention. These advancements introduce
complex ethical dilemmas concerning accountability, transparency, and compliance
with international humanitarian laws.

Autonomous weapons systems, including Al-powered drones, robotic soldiers,
and automated defense mechanisms, offer strategic advantages such as increased
precision, efficiency, and reduced human casualties. However, they also raise concerns
about decision-making in combat scenarios, the potential for unintended collateral
damage, and the moral responsibilities of those who develop and deploy these
technologies. Unlike human soldiers, Al lacks moral reasoning and the ability to make
ethical judgments in complex battlefield situations. This raises questions about who
should be held accountable when Al-driven military actions result in unlawful killings,
civilian casualties, or unintended consequences.

Another critical issue is the opacity of Al decision-making. Many autonomous
weapons operate as "black box" systems, making it difficult to understand how they

arrive at their conclusions. This lack of transparency undermines trust and increases the

© 2025, IRJET Volume: 07 Issue: 03 | March 2025 Page 1181




I\

IRJEdT

International Research Journal of Education and Technology Peer
Reviewed Journal
ISSN 2581-7795
risk of unintended escalation in conflicts. Furthermore, the potential for Al weapons to
be misused—either through hacking, malfunction, or deployment by non-state actors—
poses significant threats to global security.

The rapid advancement of Al-driven warfare also challenges existing legal
frameworks, such as the Geneva Conventions, which govern the ethical conduct of
armed conflict. Autonomous systems may struggle to distinguish between combatants
and civilians, adhere to proportionality principles, or interpret the nuances of human
intent. As Al weapons become more prevalent, there is an urgent need for robust
international regulations, ethical guidelines, and accountability mechanisms to ensure
their responsible use.

This paper explores the ethical implications of autonomous weapons in modern
warfare, analyzing their impact on military ethics, accountability, and legal frameworks.
By addressing these concerns, policymakers, researchers, and defense organizations
can work towards developing Al-driven military technologies that align with

humanitarian principles and minimize potential harm.
AUTONOMOUS WEAPONS AND WARFARE ETHICS:

Accountability and Liability in Al-Driven Warfare:

The integration of Artificial Intelligence (Al) into military applications has given rise
to autonomous weapons systems that can operate with minimal or no human
intervention. While these technologies enhance military capabilities by increasing
precision and reducing human casualties, they also introduce complex ethical and legal
challenges. One of the most significant concerns is accountability and liability—who
is responsible when an Al-driven system causes unintended harm? This issue is critical
in ensuring that the use of Al in warfare aligns with international laws and ethical

principles.
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1. The Challenge of Assigning Responsibility
Traditional warfare operates under clear chains of command, where military personnel
are held accountable for their actions. However, Al-driven autonomous weapons
introduce a disruption in accountability structures since their decisions may not be
directly controlled by a human operator. The question arises:
e Should responsibility fall on the military personnel who deploy the Al system?
e Should the software developers and engineers who designed the Al be held
liable?
« Can the government or organization that authorized its use be responsible?
e What happens when the Al makes an unexpected decision that no human
predicted?
These concerns create a moral and legal gap in warfare ethics, making it difficult to
attribute blame when things go wrong.
2. The Problem of "Black Box™ Al in Warfare
Most Al systems, especially deep learning-based models, function as "black boxes",
meaning their decision-making process is not entirely transparent or explainable. In the
case of autonomous weapons, this poses a significant risk:
o If an Al-driven weapon misidentifies a target and results in civilian casualties,
how can military officials explain or justify the decision?
e If an Al drone disobeys commands due to a system failure, how can
accountability be assigned when no human was directly in control?
The lack of explainability in Al-driven warfare creates legal and ethical uncertainty, as
military forces may struggle to justify their actions under international humanitarian
law.

3. Liability Under International Law
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International humanitarian law, particularly the Geneva Conventions, establishes strict
rules for armed conflicts, emphasizing principles such as:

« Distinction — Military forces must distinguish between combatants and civilians.

e Proportionality — Any military action must avoid excessive harm to civilians.

o Necessity — Military force should only be used when required for security.
Al-driven weapons may struggle to comply with these principles. For example, if an
Al missile strikes a civilian area instead of a military target, determining who is legally
liable becomes a significant challenge.

e Can an Al be "punished" under international law? Current legal frameworks do

not recognize Al as an entity capable of legal accountability.

e Can a soldier be held accountable for Al mistakes? If a soldier had no direct

control over an autonomous system, assigning blame may be legally unjustified.
This legal uncertainty makes it difficult to prosecute war crimes involving Al, as
existing laws are primarily designed for human actors.
4. The Role of Developers and Military Contractors
Private companies and defense contractors play a significant role in developing Al-
driven military technologies. If an autonomous system fails or malfunctions, should the
developers or manufacturers bear responsibility?

o If an Al-powered drone incorrectly identifies and eliminates a civilian target, is

the company that developed the Al liable for its mistakes?

o Should software engineers be legally responsible for how military Al behaves

on the battlefield?
Legal experts debate whether Al developers should be subject to strict liability laws,

similar to how automobile manufacturers are responsible for defects in self-driving cars.
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However, military Al is far more unpredictable, and errors in warzones can have
catastrophic consequences.
5. The Risk of Hacked or Malfunctioning Al Weapons
Another major concern is the potential for Al-driven weapons to be hacked,
manipulated, or malfunction in ways that cause unintended destruction. If an enemy
hacks an autonomous weapon and redirects it for unlawful attacks, determining liability
becomes even more difficult.
e Who is responsible when an Al system is hijacked by cybercriminals or enemy
forces?
e If an Al malfunctions due to unforeseen software issues, should military
commanders or software developers be blamed?
These risks highlight the urgent need for fail-safe mechanisms, human oversight, and
clear accountability structures in Al warfare.
6. Proposed Solutions for Al Accountability in Warfare
To address the accountability and liability challenges of Al-driven military systems,
experts have proposed the following solutions:
e Human-in-the-Loop (HITL) Systems — Ensuring that a human operator is
always required to approve lethal Al decisions.
o Explainable Al (XAI) — Developing Al models that provide clear and
understandable reasoning for their actions.
o International Al Warfare Regulations — Establishing legal treaties that define
strict liability rules for Al-driven military actions.
o Ethical Al Development — Holding developers and defense contractors to high

ethical standards, ensuring that Al does not operate without human supervision.
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o Cybersecurity Measures — Strengthening the security of Al-driven weapons to
prevent hacking and unauthorized use.

Compliance with International Humanitarian Laws:

The development and deployment of Al-driven autonomous weapons raise

significant concerns about their compliance with International Humanitarian Laws

(IHL), particularly the Geneva Conventions and other global treaties regulating

armed conflict. As Al takes on a more prominent role in military applications, it

becomes crucial to assess whether autonomous weapons can adhere to legal, ethical,

and humanitarian standards that govern warfare.

1. Understanding International Humanitarian Laws (IHL)

IHL, also known as the law of war, establishes rules that limit the effects of armed

conflict. The primary goal is to protect civilians and non-combatants while ensuring

that military operations follow principles of morality and proportionality. Key

components of IHL include:

e The Geneva Conventions (1949) — A set of treaties that define the humanitarian
treatment of civilians, prisoners of war, and wounded soldiers.

o The Additional Protocols (1977) — Further provisions strengthening protections
for non-combatants and regulating means of warfare.

e The Hague Conventions (1899, 1907) — Regulations on the conduct of war and
the prohibition of certain weapons.

Al-driven autonomous weapons must comply with these laws to ensure that their

deployment does not lead to war crimes, unnecessary suffering, or violations of

human rights.

2. Principle of Distinction: Identifying Combatants vs. Civilians
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One of the most fundamental principles of IHL is distinction, which requires that

military forces differentiate between combatants and civilians at all times.

e Challenge with Al: Autonomous weapons rely on data-driven algorithms to
identify targets, but they may misinterpret civilian presence or misidentify
combatants, leading to wrongful attacks.

o Real-world Example: If an Al-powered drone misclassifies a civilian holding a
camera as an enemy carrying a weapon, it could lead to unjustified lethal force,
violating IHL.

e Legal Concern: If Al lacks the ability to make human-like judgments in
complex scenarios, how can it be trusted to adhere to the principle of distinction?

To ensure compliance, Al-based military systems need highly advanced recognition

capabilities and human oversight to verify target legitimacy before engaging.

3. Principle of Proportionality: Minimizing Civilian Harm

The principle of proportionality in IHL mandates that military attacks must not

cause excessive harm to civilians compared to the expected military advantage.

e Al Weapons and Collateral Damage:

o Al-powered missiles and drones must calculate whether an attack is
proportional.

o However, Al cannot fully grasp human suffering or make moral
judgments about collateral damage.

o Ethical Dilemma:

o Suppose an autonomous weapon identifies an enemy leader inside a
civilian hospital. A human commander may call off the strike due to the
high civilian risk, but an Al may not fully consider the moral

implications and execute the attack purely based on algorithms.
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To comply with IHL, Al-driven weapons must integrate ethical risk assessments,
ensuring that potential civilian harm is factored into decision-making before
launching an attack.
4. The Martens Clause: Ethical and Moral Constraints on Al Warfare
The Martens Clause, introduced in the Hague Conventions, states that in cases not
covered by specific laws, warfare must be governed by moral and ethical principles.
o Application to Al Warfare:
o Since autonomous weapons lack human ethics, they may fail to comply
with this principle.
o Unlike human soldiers, Al does not understand mercy, compassion, or
moral reasoning, making it difficult to ensure ethical military conduct.
o Example of Concern:
o |If an autonomous drone detects a surrendering enemy soldier, it must
recognize the surrender signal and refrain from attacking.
o However, if the Al misinterprets the soldier's actions as hostile, it may
violate IHL by engaging in an unjustified attack.
To meet the requirements of the Martens Clause, Al military systems must be
designed with built-in ethical constraints and require human oversight in life-and-
death decisions.
5. Autonomous Weapons and War Crimes: Who is Responsible?
Under IHL, war crimes include:
o Deliberate targeting of civilians
o Excessive collateral damage

e Use of banned weapons
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However, in Al-driven warfare, if an autonomous weapon commits a war crime,

determining who is responsible becomes a legal challenge:

o Should the Al system itself be held responsible?

o Alisnotalegal entity and cannot be prosecuted under international law.

e Should the military commander be held liable?

o Ifthe Al acts autonomously, can a human be blamed for actions they did
not directly control?

e Should the defense contractor or Al developer be prosecuted?

o |If a software flaw leads to unlawful killings, can the engineers or
developers be charged with war crimes?

Because current legal frameworks do not account for Al decision-making, there is

an urgent need to develop new international laws to ensure proper accountability in

Al-driven warfare.

6. The Need for Global Regulations on Al Warfare

To prevent violations of international humanitarian laws, there is a strong demand

for global Al warfare regulations. Some proposed solutions include:

e« UN Ban on Lethal Autonomous Weapons (LAWS) — Many organizations,
including the United Nations (UN), have called for a ban on fully autonomous
lethal weapons.

e Human-in-the-Loop (HITL) Systems — Requiring human approval before any
Al-driven military action.

e Al Ethics Committees — Establishing international Al oversight boards to
regulate military Al usage.

e Legal Frameworks for Al Accountability — Developing clear guidelines for

responsibility in Al war crimes.
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Conclusion:

As Al becomes increasingly integrated into military operations, ensuring
compliance with International Humanitarian Laws is a critical challenge. While
autonomous weapons offer strategic advantages, they lack human moral
reasoning, making their actions potentially unpredictable and ethically
problematic. Without strict regulations, human oversight, and accountability
measures, Al-driven warfare could violate humanitarian laws, leading to
unjustified civilian casualties and war crimes.

To address these concerns, global policymakers, military leaders, and Al
experts must work together to develop strong international legal frameworks
that uphold the principles of distinction, proportionality, and ethical warfare. By
ensuring compliance with IHL, we can prevent the misuse of Al in warfare and

protect human lives while maintaining the integrity of international law.
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