INDIAN JOURNAL OF LEGAL RESEARCH AND REVIEW (IJLRR) 10.5281/ZENODO.15587742

BRIDGING HUMANITARIAN AND ENVIRONMENTAL LEGAL
REGIMES IN WARFARE: CHALLENGES IN ENFORCEMENT

AND ACCOUNTABILITY

BY MANISH!

Abstract

The safeguarding of the environment amidst armed conflicts constitutes an
emergent and pressing concern at the confluence of international law,
humanitarian rights, and environmental conservation. This article
undertakes a critical examination of extant legal frameworks, including the
“Environmental Modification Convention (ENMOD)” and “Protocol I of the
Geneva Conventions”, designed to attenuate environmental degradation
arising from military operations. Notwithstanding their intended objectives,
these instruments are impeded by substantial implementation deficits and
operational challenges, notably the primacy of state sovereignty, the absence
of jurisdictional authority over non-state actors, and the intrinsic limitations
of enforcement mechanisms. Historical precedents, such as the deployment
of Agent Orange in Vietnam and the Gulf War-induced oil spills, precipitated
the inception of early treaty frameworks; however, their tangible efficacy has
remained circumscribed. Given the accelerating evolution of warfare
methodologies encompassing cyber warfare and autonomous weaponry
there exists an exigent necessity to recalibrate international legal paradigms
to address emergent environmental perils. The intricate interdependence
between ecological integrity, human security, and sustainable development
further necessitates this recalibration. Through an exhaustive analysis of
international treaties, United Nations resolutions, case law, non-
governmental organization (NGO) reports, and legal scholarship, this
research elucidates the indispensable function of international entities such
as the United Nations Environment Programme and the advocacy initiatives
of civil society. Concurrently, it accentuates the imperative for the

fortification of legal instruments, the reinforcement of enforcement
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mechanisms, the augmentation of transnational cooperation, and the
amplification of legal recognition of environmental transgressions most
notably the codification of "ecocide" to enshrine  environmental
preservation as a humanitarian imperative in the context of
contemporary warfare.

Keywords: Environment During Armed Conflicts, Agent Orange in Vietnam
and Gulf War oil spills, UN Environment Programme, Warfare Technologies

and Ecocide.

Introduction

The protection of the environment in armed conflicts has emerged as a critical concern in
international law and humanitarian advocacy, reflecting the intricate relationship between
military operations and ecological preservation. This evolving discourse highlights the far
reaching, often irreversible consequences of warfare on ecosystems, biodiversity, and human
livelihoods. Historical precedents, alongside the gradual evolution of legal frameworks,
underscore the necessity of addressing environmental destruction in conflict through a
structured approach that includes prevention, mitigation, and accountability. Key legal
instruments, such as the “Environmental Modification Convention (ENMOD)” and “Protocol
1 to the Geneva Conventions”, represent foundational efforts to delineate the limits of warfare
concerning environmental preservation. These treaties embody the international community’s
commitment to curbing military practices that result in widespread, long-term, and severe
ecological harm. Their formulation underscores a broader acknowledgment of environmental
integrity as a fundamental pillar of human security and global stability, deserving unequivocal
protection even in times of war.

The adoption of the Guidelines on the Protection of the Natural Environment in Armed Conflict
further reinforces this commitment, expanding the legal and ethical parameters governing
environmental safeguards during hostilities. These directives not only prohibit direct attacks
on natural ecosystems but also emphasize the integration of environmental considerations into
military strategy and operational conduct. This evolving legal paradigm reflects the increasing
recognition of environmental protection as an integral aspect of humanitarian law and
sustainable development.

However, despite these advancements, enforcement remains a formidable challenge. The

complexities of modern warfare, difficulties in attributing liability for environmental damage,
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and geopolitical constraints hinder effective legal implementation. These persistent barriers

necessitate sustained diplomatic engagement, legal innovation, and multilateral cooperation to

strengthen ecological resilience in conflict zones.

Addressing environmental protection in warfare requires a multidimensional approach,
encompassing legal, ethical, and pragmatic considerations. Ensuring that legal frameworks are
effectively operationalized demands ongoing scrutiny, international collaboration, and an
adaptive legal system that aligns with contemporary military realities. This article explores
these dimensions, situating environmental preservation within the broader landscape of

international law, human rights, and global sustainability.

Historical Context and Evolution of Legal Framework

The development of legal frameworks governing environmental protection in the context of
armed conflict is deeply rooted in historical precedents that exposed the devastating ecological
ramifications of warfare. Pivotal events, such as the deployment of Agent Orange during the
Vietnam War and the intentional incineration of oil fields during the Gulf War, accentuated the
pressing necessity for regulatory mechanisms to shield the environment from the destructive
consequences of military operations. These incidents served as catalysts for international
initiatives aimed at formulating legal instruments to mitigate environmental degradation in
wartime settings.

The “Environmental Modification Convention (ENMOD) ”, ratified in 1977, marked a seminal
advancement as the first international treaty expressly prohibiting the utilization of
environmental modification techniques for belligerent purposes. In parallel, the additional
protocols to the Geneva Conventions most notably Protocol I expanded the juridical framework
by instituting explicit prohibitions against military strategies anticipated to inflict extensive,
enduring, and grave ecological harm. These legal instruments constitute significant milestones
in the global effort to embed environmental protection within the broader architecture of
humanitarian law. An analysis of the provided documents reveals that the formulation of these
legal frameworks was not merely a reaction to historical transgressions but also a proactive
measure aimed at averting future environmental crises precipitated by armed conflicts. The
transition from isolated instances of ecological devastation to the codification of

comprehensive legal instruments underscores an increasing acknowledgement of the intrinsic
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link between environmental integrity, human rights, and global security. This legal and

normative evolution epitomizes a sustained commitment to fortifying the resilience of the

natural environment, even amidst the unprecedented destruction wrought by warfare.

Legal Instrument and Guideline

The “Environmental Modification Convention (ENMOD)” and “Protocol I to the Geneva
Conventions” serve as foundational legal instruments in the realm of environmental protection
during armed conflicts, further reinforced by the Guidelines on the Protection of the Natural
Environment in Armed Conflict. These frameworks collectively reflect the international legal
community’s evolving recognition of the environment as a protected entity under the laws of
war, emphasizing the necessity of mitigating ecological devastation even in the midst of
hostilities.

Adopted in 1977, ENMOD marked a significant milestone in international law by prohibiting
the hostile use of environmental modification techniques. This treaty embodies a global
consensus on restricting military strategies and technologies capable of inflicting widespread,
enduring, and severe environmental damage. Its adoption signified a formal commitment by
the international community to prevent large-scale ecological destruction caused by warfare,
setting a legal precedent for future environmental protections.

However, despite its groundbreaking provisions, ENMOD remains constrained by enforcement
challenges, the rapid evolution of military technology, and the lack of universal adherence
among states. Building upon these principles, Protocol I to the Geneva Conventions further
refines the legal framework governing environmental protection during wartime. This Protocol
explicitly prohibits warfare methods and means expected to cause extensive, long-term, and
severe damage to the natural environment, reinforcing the intrinsic connection between
environmental integrity and humanitarian considerations. By embedding environmental
safeguards within the broader framework of international humanitarian law, Protocol I
represents a crucial step in ensuring that military operations align with principles of

environmental preservation, state responsibility, and accountability.

Despite these legal advancements, significant challenges persist in enforcing and implementing
these provisions. The complexities of contemporary warfare, coupled with jurisdictional

constraints and geopolitical tensions, frequently hinder the practical application of
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environmental protections. The emergence of new threats, such as cyber warfare, autonomous
weaponry, and climate-related security crises, further underscores the need for continuous legal
evolution to address modern challenges. Strengthening compliance mechanisms, enhancing
international oversight, and fostering greater synergy between environmental law and
humanitarian law are critical to ensuring that environmental preservation is not sidelined as a
mere collateral concern of armed conflict, but rather recognized as a fundamental obligation.

The Guidelines on the Protection of the Natural Environment in Armed Conflict expand upon
these legal foundations, providing a structured approach to integrating environmental
safeguards into military strategy. These Guidelines reaffirm state obligations while offering
practical directives for implementation, emphasizing the importance of incorporating
environmental considerations into military planning and operational conduct. However, despite
their significant contributions, these legal instruments face substantial limitations. The
flexibility in legal interpretations, challenges in enforcement, and rapid technological
advancements create obstacles to their effectiveness. Moreover, the practical success of these
frameworks relies heavily on the political will and commitment of states to adhere to their
obligations. This highlights the need for sustained international cooperation, legal refinement,
and mechanisms that ensure environmental protections evolve in tandem with modern warfare.
Together, ENMOD, Protocol I, and the Guidelines represent an evolving legal framework that
integrates environmental protection into the laws of armed conflict. Their development reflects
the growing recognition of environmental preservation as a crucial pillar of humanitarian law
and global security. However, to maintain their relevance, these legal instruments require
periodic reassessment, stronger enforcement measures, and enhanced international
coordination. The protection of the environment in times of war remains an urgent priority that
demands continuous legal advancement, diplomatic engagement, and unwavering global

commitment to safeguarding ecological integrity amidst the complexities of modern warfare.

Case Study

Agent Orange in the Vietnam War - Historical Context and Environmental Damage During
the Vietnam War, the United States military extensively utilized Agent Orange, a potent
herbicidal defoliant, as part of its strategic warfare tactics to eliminate forest cover and disrupt

enemy operations. This large-scale chemical deployment resulted in catastrophic

environmental degradation, stripping vast swathes of forested land, destabilizing ecosystems,

and causing severe soil depletion. Beyond its immediate ecological consequences, Agent
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Orange had profound and enduring repercussions on human health, with exposure linked to
chronic illnesses, congenital disabilities, and long-term genetic mutations among both
Vietnamese civilians and military personnel. The legacy of this environmental warfare persists
decades later, underscoring the dire and far-reaching consequences of weaponized

environmental destruction in armed conflict.

International Law Application and Enforcement

The deployment of Agent Orange during the Vietnam War underscored the glaring absence of
dedicated legal mechanisms to safeguard the environment during armed conflicts. The
unprecedented scale of ecological devastation and human suffering precipitated by its use
served as a catalyst for global discourse on the necessity of legal constraints to prevent similar
environmental atrocities in future warfare. This critical turning point in international law
ultimately contributed to the formulation of pivotal treaties, including the “Environmental
Modification Convention (ENMOD)” and “Protocol I to the Geneva Conventions”. These
instruments sought to establish binding prohibitions against the deliberate infliction of
widespread, long-term, and severe environmental damage, thereby embedding environmental
protection within the broader framework of humanitarian law.

Gulf War Oil Spill- Historical Context and Environmental Damage During the 1991 Gulf
War, retreating Iraqi forces deliberately set fire to hundreds of Kuwaiti oil wells, triggering one
of the most severe environmental disasters in modern warfare. This act of environmental
sabotage led to catastrophic air, soil, and water contamination, releasing vast quantities of toxic
pollutants into the atmosphere and causing an unprecedented oil spill that severely disrupted
marine ecosystems. The resulting thick black smoke blanketed the region for months,
exacerbating respiratory illnesses and other health complications among local populations. The
long-term ecological and humanitarian consequences of this deliberate environmental
destruction underscored the urgent need for stronger legal frameworks to address
environmental warfare and hold perpetrators accountable for large-scale ecological
devastation.

International Law Application and Enforcement

This calculated act of environmental devastation exposed the inherent weaknesses of existing
international legal frameworks in both preventing and redressing environmental harm inflicted
during armed conflicts. While the global community unanimously condemned the destruction,

the incident highlighted significant enforcement gaps and the difficulties associated with
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holding violators accountable under international law. The absence of robust mechanisms for
legal recourse and punitive action against environmental crimes in warfare underscored the
pressing need for more stringent regulatory measures. Consequently, this catastrophe
reinforced calls for the development of stronger enforcement mechanisms, clearer legal
obligations, and enhanced international cooperation to ensure effective environmental
protection amidst armed hostilities.

The aforementioned cases underscore the pivotal role of international institutions, such as the
United Nations (UN) and the International Court of Justice (ICJ), in addressing environmental
destruction resulting from armed conflicts. These entities have played a crucial role in shaping
legal norms, fostering diplomatic discourse, and, in certain instances, adjudicating disputes
concerning environmental protection in warfare. Their contributions have been instrumental in
the progressive development of legal frameworks aimed at mitigating wartime ecological
devastation. However, the efficacy of these institutions is largely contingent upon the
willingness of member states to comply with international mandates and uphold enforcement
mechanisms. This reality highlights the intricate intersection of international diplomacy, legal
obligations, and environmental conservation, revealing the persistent challenges in ensuring

accountability and effective protection of the natural environment in conflict zones.

Challenges in Implementation and Enforcement

The implementation and enforcement of legal frameworks designed to safeguard the
environment during armed conflicts encounter formidable obstacles, rooted in the intricate
nature of international law and geopolitical realities. Key challenges arise from the principle of
state sovereignty, which often limits external intervention and hampers the uniform application
of international legal provisions. Additionally, the increasing involvement of non-state actors
in modern warfare further complicates accountability, as such entities may not be bound by or
recognize existing legal instruments. The jurisdictional constraints of international legal bodies
also present significant hurdles, as enforcement mechanisms frequently rely on state

cooperation and political will, which may be inconsistent or entirely absent in conflict

scenarios. These complexities underscore the pressing need for strengthened legal mandates,
enhanced enforcement structures, and broader international consensus to ensure the effective

protection of the environment in wartime contexts.

Practical Challenges of Enforcement
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The enforcement of legal frameworks aimed at safeguarding the environment during armed
conflicts is fraught with significant practical impediments. One of the foremost challenges lies
in the detection and documentation of environmental destruction within active conflict zones,
where restricted access, security risks, and logistical constraints hinder effective monitoring.
Furthermore, attributing liability for environmental degradation presents a complex dilemma,
particularly in multi-faction conflicts where responsibility is often diffuse and contested. The
enforcement mechanisms governing these legal provisions frequently suffer from inherent
weaknesses, including inadequate investigative capacities, limited prosecutorial authority, and
an absence of binding enforcement measures. Consequently, the disparity between established
legal norms and their tangible implementation persists, underscoring the urgent need for robust
verification systems, enhanced international oversight, and stronger punitive measures to

ensure accountability and compliance.

Role of State Sovereignty

The doctrine of state sovereignty is a fundamental determinant in the execution of international
environmental protections during armed conflicts. As the principal entities responsible for
upholding and enforcing international legal obligations within their territorial boundaries,
states wield considerable discretion in determining the extent to which such protections are
implemented. However, sovereignty can simultaneously function as an impediment to
enforcement, particularly when national security imperatives or strategic interests take
precedence over environmental considerations. The principle of non-intervention, a
cornerstone of international law, further restricts the ability of external actors to impose
compliance, thereby limiting the efficacy of global environmental governance in conflict zones.
This tension between sovereign authority and collective environmental responsibility
underscores the necessity for enhanced multilateral cooperation, stronger compliance
incentives, and more persuasive diplomatic mechanisms to reconcile national interests with

international legal commitments.
Non-state actors and International Jurisdiction
The rise of non-state actors in armed conflicts presents additional challenges for the

implementation and enforcement of environmental protections. These actors, which can range

from rebel groups to private military companies, may not be signatories to international treaties
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and thus may not feel legally bound by their provisions. The lack of clear international
jurisdiction over such actors complicates efforts to hold them accountable for environmental

damage.

Limitation of International Jurisdiction

The enforcement of environmental protections during armed conflicts faces significant
challenges due to jurisdictional limitations in international law. Judicial bodies like the
“International Court of Justice (ICJ)” often struggle with jurisdictional barriers, especially
when states reject their authority or when violations are committed by non-state actors. Political
and diplomatic factors further complicate enforcement, leading to selective application of legal
standards.

Despite progress in developing legal frameworks, their implementation remains difficult.
Addressing these challenges requires strengthening international legal mechanisms, enhancing
intergovernmental cooperation, and establishing effective accountability measures. A robust
system to hold both state and non-state actors responsible for environmental destruction is
essential to bridging the gap between legal principles and enforcement, ensuring that

environmental protection remains a priority during armed conflicts.

Role of International Organizations and Civil Society

International organizations, non-governmental entities, and civil society function as
indispensable forces in championing and ensuring the enforcement of environmental
safeguards amidst armed conflicts. These bodies collectively endeavor to rectify deficiencies
within existing legal frameworks, elevate global consciousness regarding ecological
devastation in warfare, and galvanize concerted action to fortify environmental resilience

during hostilities.

International Organizations: United Nations (UN) agencies, such as the “United Nations
Environment Programme (UNEP)”, spearhead efforts to assess and mitigate environmental
damages resulting from conflicts. They provide technical expertise, facilitate international
cooperation, and advocate for the integration of environmental considerations into
peacekeeping and humanitarian missions. Furthermore, the International Committee of the Red

Cross (ICRC) plays a crucial role in promoting adherence to the laws of war, including
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provisions for environmental protection.

NGO and Environmental Advocacy: Organizations like “Greenpeace” and the “World
Wildlife Fund (WWF)” play a crucial role in exposing the environmental consequences of
armed conflicts. Through research, advocacy, and public campaigns, they shed light on the
ecological devastation caused by warfare, urging governments and international institutions to
strengthen enforcement of existing regulations and establish more robust protective measures.
Additionally, these NGOs actively contribute to environmental restoration efforts in post-
conflict regions, working to rehabilitate damaged ecosystems and mitigate long-term
ecological harm.

Civil Society Influence: Civil society, encompassing local communities, scholars, and
activists, plays an indispensable role in safeguarding the environment during armed conflicts.
By meticulously documenting ecological destruction, mobilizing grassroots restoration
initiatives, and fostering informed public discourse, these actors bridge critical gaps in legal
enforcement and policy implementation. Their efforts are further amplified by digital platforms
and social media, which enable rapid dissemination of information, global advocacy
campaigns, and real-time pressure on policymakers and violators. This interconnected network
of civil society actors operates as a formidable force in shaping international legal discourse,
strengthening accountability mechanisms, and cultivating a culture of environmental
responsibility amidst warfare. Their relentless advocacy not only raises awareness but also
drives institutional reforms, ensuring that environmental protection remains at the forefront of

conflict resolution and post-war reconstruction efforts.

Emerging trend and future direction: The landscape of warfare and environmental
protection is rapidly evolving, influenced by advancements in technology and shifts in legal
norms. These changes present both challenges and opportunities for safeguarding the

environment in conflict zones.

New development in Technology and Warfare: Advancements in military technology,
including cyber warfare, autonomous weapons, and sophisticated surveillance systems, are
reshaping the landscape of armed conflict. While these innovations hold the promise of
enhancing precision in targeting potentially reducing the environmental toll of large-scale
conventional warfare they simultaneously pose unprecedented risks. A prime example is the
potential for cyber-attacks on critical infrastructure such as nuclear power plants or

hydroelectric dams, which could trigger largescale ecological disasters, contaminating vast
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ecosystems and endangering human populations. The inherently dual-use nature of these
technologies where civilian and military applications are often intertwined necessitates a highly
nuanced regulatory approach. The absence of clear legal parameters governing their
deployment in warfare underscores the urgent need for comprehensive international legal
frameworks that proactively address these emerging threats. Future legal developments must
account for the evolving nature of warfare, ensuring that military innovation does not outpace
regulatory safeguards designed to protect the environment from unforeseen and irreversible
destruction.

Evolving legal norms and future legal development: The legal framework regulating armed
conflicts is undergoing significant transformation in response to rapid advancements in military
technology. There is a growing consensus on the need to modernize international humanitarian
law and environmental protection treaties to effectively address the complexities of modern
warfare. Efforts are being made to introduce new legal instruments or amend existing
frameworks to provide clearer directives on the use of emerging military technologies and their
environmental consequences. A crucial development in this field is the rising prominence of
“ecocide” as a potential international crime. This concept advocates for holding perpetrators
accountable for largescale, long-term environmental destruction during armed conflicts. If
codified under international law, ecocide would represent a major shift in legal doctrine,
reinforcing the principle that environmental preservation must remain a priority even during
warfare. The intersection of technological advancements, military strategy, and environmental
protection is a constantly evolving domain, requiring sustained global attention. Strengthening
legal mechanisms and adapting legislative frameworks are essential steps toward ensuring

comprehensive environmental safeguards in the face of modern military conflicts.

Conclusion

The protection of the natural environment during armed conflicts has emerged as a critical
priority in international law and governance, reflecting a global recognition of the severe and
often irreversible consequences of warfare on ecosystems and human livelihoods. A
comprehensive analysis of legal frameworks, historical case studies, and the roles of key
stakeholders highlights the intricate challenges associated with enforcing environmental
safeguards in conflict zones. It also underscores the complex relationship between evolving
military strategies and the continual refinement of legal norms.

This article underscores the urgent need to strengthen environmental protections during
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hostilities, emphasizing the necessity of robust legal instruments, effective enforcement
mechanisms, and unwavering international cooperation. As advancements in warfare
technology reshape the nature of military engagements, the parallel evolution of legal and
ethical frameworks governing armed conflicts is indispensable.

A strong call to action is directed at states, international institutions, and civil society to
reaffirm their commitment to environmental protection in warfare. States must accelerate the
ratification and strict enforcement of relevant international treaties, integrate environmental
safeguards into national military policies, and promote accountability through transparent
oversight mechanisms. International organizations must play a central role in fostering
diplomatic dialogue, refining legal precedents, and spearheading post-conflict environmental
restoration. Civil society and non-governmental organizations remain crucial in advocacy,
monitoring, and raising awareness of the ecological consequences of war.

These collective efforts form the foundation of a global initiative to minimize environmental
destruction in armed conflicts. Through dedicated and coordinated action, the international
community can ensure that environmental integrity remains a fundamental priority, even amid

the chaos of war.
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