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Abstract - Global environmental governance is increasingly challenged by transboundary environmental
harm—damage originating in one state that adversely affects the environment, resources, or populations of
another. Such harm includes pollution, habitat destruction, and resource depletion that cross national
borders, often without immediate recourse for affected states. This paper examines the legal principles and
remedies available under international law to address these challenges. Central to this analysis is the “no
harm” principle, which obligates states to prevent activities within their jurisdiction from causing
environmental damage to other states or to areas beyond national jurisdiction. The study explores the roles
of international treaties, customary international law, and judicial and arbitral bodies, particularly the
International Court of Justice (ICJ) and Permanent Court of Arbitration, in developing and enforcing these
norms. It assesses recent case law and treaty practices to evaluate the effectiveness of current legal
frameworks in holding states accountable and ensuring environmental protection. Additionally, the paper
discusses how international environmental law increasingly limits absolute state sovereignty, particularly
regarding shared natural resources and migratory species, which require collective responsibility and
multilateral cooperation. The paper further highlights the role of non-state actors—such as NGOs,
corporations, and indigenous communities—in influencing environmental governance and accountability. It
also considers the integration of scientific advancements, like environmental impact assessments and
modeling technologies, into legal processes. Finally, the study recommends reforms and policy innovations
to strengthen enforcement mechanisms, improve cooperation, and enhance global accountability in the face
of complex transboundary environmental challenges.

Index Terms - Transboundary Harm, Environmental Law, State Responsibility, International Remedies,
Environmental Governance

l. Introduction

Definition and Evolution Transboundary environmental harm refers to ecological damage originating in one
state that adversely affects the environment, health, or resources of another state. It encompasses various
forms, including air and water pollution, hazardous waste exportation, and degradation of migratory species’
habitats. As global interconnectedness and industrialization have increased, so have instances of cross-
border environmental impacts. Examples range from acid rain caused by emissions in one country to the
depletion of aquifers shared across borders. Environmental problems such as oil spills, radioactive fallout,
and particulate pollution demonstrate how national activities can impose costs beyond borders, often
impacting states with little capacity to prevent or respond to such harm.

The legal treatment of transboundary harm began to coalesce with the 1972 Stockholm Declaration,

specifically Principle 21, which balanced states’ sovereign rights over their resources with a duty to avoid
causing harm to others. Principle 21 states that nations have “the sovereign right to exploit their own
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resources pursuant to their own environmental policies,” but also “the responsibility to ensure that activities

within their jurisdiction or control do not cause damage to the environment of other States.” This principle
has served as a foundational norm for subsequent declarations and treaties, influencing documents such as
the 1992 Rio Declaration (Principle 2) and informing the development of customary international law.

Legal Significance and Complexity

Transboundary environmental harm poses unique legal challenges due to its inherently cross-jurisdictional
nature. Often, the harmful activity occurs entirely within one state, while the effects are experienced in
another, complicating questions of liability, enforcement, and reparations. The difficulty lies in linking the
harm back to specific actions, particularly where multiple sources contribute or where causality is indirect.
This is further compounded by the involvement of non-state actors, such as multinational corporations,
whose activities often operate across several legal regimes. The scientific complexity of environmental
degradation adds another layer of difficulty, as harm may not be immediately observable, and its scope may
change over time.

In many cases, affected states may lack access to relevant information or may face political obstacles in
pursuing legal recourse. Furthermore, international legal instruments often lack binding enforcement
mechanisms, making compliance reliant on goodwill, political pressure, or reputational concerns. This legal
asymmetry creates significant obstacles for equitable and effective redress. The interplay between
environmental science and legal interpretation is critical: for example, evidence standards, expert testimony,
and environmental impact assessments (EIAs) all play an increasingly central role in legal proceedings
concerning transboundary harm.

This paper seeks to examine the scope of existing legal frameworks and analyze whether they are equipped
to address the challenges posed by transboundary environmental harm. It also considers how legal remedies
interact with scientific understanding and political will, exploring potential reforms and innovations for
improved global environmental governance. By critically assessing legal doctrines, case law, treaty
obligations, and institutional mechanisms, this study aims to contribute to the ongoing dialogue on
enhancing accountability, cooperation, and justice in international environmental law.

I1. Theoretical Framework and Legal Principles

The Principle of State Responsibility State responsibility forms the backbone of accountability in
international law. According to the International Law Commission’s (ILC) Articles on State Responsibility
(ASR), a state that breaches an international obligation is under a duty to make full reparation for the injury
caused.

Article 1 (ASR): Every internationally wrongful act of a state entails international responsibility.

Article 34: Full reparation must address the injury caused by the internationally wrongful act, through
restitution, compensation, or satisfaction.

Avrticle 48: Allows any state to invoke responsibility for breaches of obligations owed to the international
community as a whole.

These provisions apply directly in the environmental context, particularly where a state’s actions affect the
global commons or another state’s territory. A breach may involve active conduct (e.g., releasing pollutants
into a shared river) or omission (e.g., failing to regulate industrial emissions that cross borders). The
principles underscore the notion that sovereignty is not absolute and that states must act with regard for the
rights and interests of other states and the international community.
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The ASR’s provisions are particularly relevant where environmental damage threatens biodiversity, climate

stability, or the health and well-being of populations in neighboring regions. The obligation to make
reparations may include cleanup costs, restoration of damaged ecosystems, or compensation for affected
populations. In recent jurisprudence, courts have increasingly recognized the potential for environmental
harm to trigger state responsibility, reinforcing the expectation that states must proactively regulate and
supervise activities under their jurisdiction.

The No-Harm Principle

The "no-harm™ rule is a customary principle codified in various international instruments, beginning with
the Trail Smelter Arbitration (U.S. v. Canada, 1941). In this case, smelter emissions in Canada caused
damage to crops in the United States, and the tribunal held Canada responsible for failing to prevent the
transboundary damage.

Trail Smelter Arbitration, 3 R.1LA.A. 1905 (1941): Established that no state has the right to use its territory
in a manner that causes injury to another state.

The principle was reinforced in the 1997 Gabc¢ikovo-Nagymaros case, in which the ICJ emphasized the need
to reconcile economic development with environmental protection. The 1CJ highlighted that environmental
protection is a component of sustainable development, thus reinforcing the notion that environmental
considerations must be integrated into state decision-making.

The no-harm principle reflects a balance between sovereignty and international responsibility. It does not
impose a strict liability regime but instead prescribes a due diligence standard. States are expected to act
reasonably to prevent foreseeable transboundary harm. This includes undertaking risk assessments,
implementing regulatory measures, and engaging in cross-border consultations where necessary.

Despite its broad acceptance, the application of the no-harm principle is often limited by evidentiary and
procedural hurdles. For example, demonstrating that harm is attributable to a specific state and establishing
the foreseeability of the harm remain contested issues in many disputes. Nevertheless, the principle remains
a foundational norm in international environmental law and is frequently invoked in treaty negotiations,
litigation, and policy discourse.

Due Diligence and Preventive Obligations Modern interpretations of international environmental law
also impose preventive obligations.

The duty of due diligence requires states to anticipate, prevent, and mitigate environmental risks associated
with activities under their jurisdiction. This duty is process-oriented rather than result-oriented, meaning that
compliance is evaluated based on the adequacy of precautions taken, not necessarily the outcome.

This obligation has been explicitly acknowledged by the ICJ in the Pulp Mills case (Argentina v. Uruguay,
2010), where Uruguay was found to have breached its procedural obligations to inform and consult
Argentina before constructing a pulp mill on a shared river. Although the court did not find substantive
environmental harm, it emphasized the importance of transparency, prior notification, and environmental
impact assessments (E1As) as integral to the duty of due diligence.

The obligation to exercise due diligence also features in soft law instruments, such as the Rio Declaration
and the UNEP Guidelines on Liability and Redress. These instruments advocate for early warning systems,
public participation, and access to information as means of operationalizing the preventive duty.

In practice, due diligence requires states to enact and enforce environmental regulations, maintain competent
institutions, and foster cooperation with neighboring states. Where harm is transboundary, states may be
expected to share monitoring data, collaborate on contingency plans, and consult on potentially hazardous
projects. Failure to do so may expose them to claims of responsibility and demands for reparations.
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As scientific understanding of environmental processes evolves, so too must the standards of due diligence.

Courts and tribunals are increasingly open to incorporating expert testimony, modeling data, and predictive
tools in assessing compliance with preventive duties. This dynamic interplay between law and science
highlights the need for adaptable legal standards that reflect emerging environmental realities.

I11. Legal Remedies for Affected States

When transboundary environmental harm occurs, affected states have a variety of legal remedies at their
disposal to seek redress, ensure accountability, and restore the damaged environment. These remedies can be
broadly classified into diplomatic, arbitral, and judicial pathways. Each mechanism has unique strengths and
limitations, and their effective deployment depends on political will, legal thresholds, scientific evidence,
and international cooperation.

Diplomatic Remedies

Diplomatic negotiations are typically the first and most accessible avenue for states seeking to resolve
transboundary environmental disputes. These remedies are characterized by their flexibility, non-
confrontational nature, and potential for fostering long-term cooperation. They are particularly useful when
legal thresholds for formal adjudication are not easily met or when states wish to avoid escalation.

One of the most successful examples of a diplomatic remedy is the Indus Waters Treaty (1960) between
India and Pakistan. Despite multiple military conflicts and ongoing political tensions between the two
nations, the treaty has withstood the test of time. It established a detailed framework for water-sharing of the
Indus river system, along with provisions for dispute resolution through technical and diplomatic channels.
This model highlights how technical cooperation and continuous dialogue can lead to the peaceful and
equitable management of transboundary resources.

Diplomatic remedies may also take the form of environmental cooperation agreements, the establishment of
bilateral or multilateral commissions, or the creation of joint monitoring systems. These institutions can play
a critical role in conflict prevention, early warning, data sharing, and the coordinated implementation of
environmental protection measures. However, the effectiveness of diplomatic remedies often depends on
mutual goodwill and sustained engagement, which can falter in periods of political instability.

Arbitration Mechanisms

Avrbitration offers a structured yet flexible alternative to judicial litigation, providing a neutral forum for the
resolution of disputes between states. Arbitration is particularly suitable for environmental disputes due to
its ability to incorporate scientific and technical expertise into the decision-making process. It also ensures
procedural flexibility and confidentiality, which may encourage states to engage more willingly than they
would in public courts.

An important case in this context is the South China Sea Arbitration (Philippines v. China), PCA Case No.
2013-19. While the primary dispute revolved around territorial claims, the tribunal also addressed significant
environmental issues. Specifically, it found that China had caused irreversible damage to coral reefs through
large-scale land reclamation and artificial island-building. The arbitral tribunal held that China had breached
its obligations under the United Nations Convention on the Law of the Sea (UNCLOS) to protect and
preserve the marine environment.

Although arbitration awards are binding, enforcement remains a challenge if the respondent state refuses to
comply. The effectiveness of arbitration in addressing transboundary environmental harm therefore depends
not only on legal merit but also on political feasibility and international pressure.
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Judicial Remedies (ICJ and Regional Courts)

The International Court of Justice (ICJ) serves as the principal judicial organ of the United Nations and
plays a crucial role in adjudicating state disputes involving transboundary environmental harm. Its decisions,
though limited to consenting states, carry significant persuasive authority and help develop international
environmental jurisprudence.

In the Gabcikovo-Nagymaros Project (Hungary v. Slovakia), 1997, the ICJ addressed the unilateral
suspension of a dam project by Hungary due to environmental concerns. The Court emphasized the need for
a balance between economic development and environmental protection and recognized the concept of
sustainable development as a guiding principle. The ruling signaled the growing importance of
environmental considerations in state projects.

In Certain Activities Carried Out by Nicaragua in the Border Area (Costa Rica v. Nicaragua), 2015, the I1CJ
found Nicaragua liable for environmental damage to wetlands and forests along the San Juan River. The
Court ordered Nicaragua to pay compensation to Costa Rica for ecological harm and restoration costs,
setting a valuable precedent for liability in environmental disputes.

In Pulp Mills on the River Uruguay (Argentina v. Uruguay), 2010, the Court focused on procedural
obligations, particularly the need for prior notification and consultation, as well as environmental impact
assessments (EIAs). The case emphasized that states must not act unilaterally when shared resources are at
stake.

Regional human rights courts have also been instrumental in linking environmental degradation to violations
of fundamental rights such as the right to life, health, and cultural integrity. The Inter-American Court of
Human Rights, for instance, has recognized the environmental rights of indigenous peoples and ruled that
states have positive obligations to protect ecosystems under human rights law.

IV. Defining and Quantifying “Significant Harm”
Legal Thresholds

The concept of "significant harm™ is central to the framework of transboundary environmental
responsibility. It establishes the threshold at which state responsibility is triggered. According to the
International Law Commission’s Draft Articles on the Prevention of Transboundary Harm from Hazardous
Activities (2001), “significant harm” refers to impacts that are “more than detectable but not necessarily
serious.” This formulation allows for contextual flexibility but creates challenges in interpretation and
application.

To determine whether harm is significant, courts often consider the scale, duration, and reversibility of the
damage, the sensitivity of the affected ecosystems, and the socioeconomic consequences for affected
communities. However, states often disagree over these criteria, and assessments may be influenced by
political and scientific uncertainties.

Evidentiary Challenges

Proving causation in cases of transboundary environmental harm is notoriously difficult. The complexity of
ecological interactions, the presence of multiple pollution sources, and the long latency period between
cause and effect can obscure legal accountability. These evidentiary challenges are compounded by the
uneven availability of scientific and technological resources among states.

In the aftermath of the Deepwater Horizon Oil Spill , courts relied heavily on expert testimony, advanced
modeling techniques, and remote sensing data to quantify economic and ecological damage. The case
underscored the need for specialized knowledge in environmental litigation and highlighted the role of
technological innovation in supporting legal claims.
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Although tools like satellite imagery, environmental modeling, and big data analytics have improved the

ability to document environmental degradation, many judicial bodies remain under-equipped to evaluate
such complex evidence. This mismatch limits the effectiveness of legal remedies in real-world cases.

V. Shared Resources and Migratory Species
Legal Protection for Shared Ecosystems

Transboundary environmental harm often affects shared natural resources, including rivers, aquifers, forests,
and air basins. These shared ecosystems require cooperative management based on international legal
principles.

Key instruments include the 1997 UN Convention on the Law of the Non-Navigational Uses of International
Watercourses, which emphasizes equitable utilization and a duty to prevent significant harm. Similarly, the
1992 Helsinki Convention on Transboundary Watercourses promotes the exchange of information, joint
monitoring, and coordinated response strategies. These treaties encourage states to adopt basin-wide or
ecosystem-wide approaches to environmental protection.

Migratory Species and Collective Responsibility

Migratory species like whales, turtles, and birds routinely cross national borders, necessitating multilateral
conservation efforts. The Convention on Migratory Species (CMS), 1979 calls on range states to collaborate
on research, habitat protection, and mitigation of threats.

In Whaling in the Antarctic (Australia v. Japan: New Zealand Intervening), 2014, the ICJ ruled that Japan’s
whaling program did not qualify as “scientific research” under the International Convention for the
Regulation of Whaling, and thus violated international obligations. The case illustrated the inadequacy of
self-regulated conservation efforts and the need for stronger enforcement mechanisms.

The mobility of migratory species challenges traditional territorial notions of sovereignty and underscores
the necessity for regional action plans and adaptive legal tools to address shared environmental
responsibilities.

V1. Soft Law and Non-State Actors
Role of Non-State Actors

Non-state actors such as NGOs, corporations, academics, and indigenous communities play a pivotal role in
the modern governance of transboundary environmental issues. NGOs often serve as watchdogs, treaty
negotiators, and litigants, filling enforcement gaps left by states.

For example, Greenpeace has campaigned against Arctic drilling and commercial whaling, using both
advocacy and litigation to promote environmental protection. Similarly, Earthjustice has supported litigation
before regional human rights courts, asserting environmental claims through the lens of civil and political
rights.

These actors contribute to democratizing environmental governance and increasing accountability,
especially where state mechanisms are weak or complicit.

Private Liability Mechanisms

With the global reach of multinational corporations, transboundary environmental harm increasingly
involves private actors. Courts have begun to recognize corporate liability under tort law and principles of
parent-subsidiary responsibility.
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In Vedanta Resources Plc v. Lungowe, [2019] UKSC 20, the UK Supreme Court allowed Zambian

claimants to sue a UK-based parent company for pollution caused by its subsidiary. The decision marked a
significant step toward corporate accountability in environmental matters, reinforcing the principle that
companies cannot escape liability by outsourcing environmental risks to weaker jurisdictions.

Such legal innovations align with the broader objective of environmental justice, aiming to ensure that
communities disproportionately burdened by ecological harm receive remedies and recognition.

VII. The Precautionary Principle and Scientific Integration

The precautionary principle, codified in the Rio Declaration (1992) and the Convention on Biological
Diversity (CBD), urges states to take preventive action even when scientific certainty is lacking. It shifts the
burden of proof to potential polluters and legitimizes preemptive regulatory measures.

In the EC-Hormones Dispute (WTO), the Appellate Body upheld the use of precautionary measures in
restricting imports of hormone-treated beef, acknowledging that scientific uncertainty should not preclude
protective action.

To implement this principle effectively, states and courts increasingly require Environmental Impact
Assessments (EIAs), Strategic Environmental Assessments (SEAS), and cumulative impact studies. These
tools enable early identification of transboundary risks and promote evidence-based decision-making,
bridging the gap between science and law in environmental governance.

VII1I. Challenges and the Way Forward

Gaps in Legal Frameworks

Jurisdictional Barriers: Many treaties lack compulsory dispute resolution mechanisms.
Ambiguity of Standards: Vague definitions of “significant harm” lead to inconsistent application.
Enforcement Weaknesses: Few binding enforcement mechanisms exist.

Reform Proposals

Establishing an International Environmental Court with compulsory jurisdiction.

Developing a unified treaty on transboundary harm, incorporating soft law and state practice.
Creating minimum global standards for environmental due diligence.

Strengthening Compliance

Innovative compliance mechanisms include:

Peer review systems (e.g., Paris Agreement transparency framework)

Trade sanctions linked to environmental performance

Citizen suits and transnational public interest litigation

IX. Conclusion

Transboundary environmental harm remains one of the most pressing challenges in international law. As
environmental degradation accelerates and ecosystems transcend political boundaries, the need for coherent
legal responses intensifies. While customary principles, treaty law, and international adjudication provide
foundational tools, significant gaps in enforcement, standards, and scientific integration persist.
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A comprehensive strategy must involve:

Clarifying legal thresholds

Empowering international and regional adjudicative bodies
Recognizing the role of non-state actors

Integrating science into legal reasoning

Above all, environmental protection in the transboundary context demands a shift from sovereignty-centered
paradigms to cooperative, ecosystem-based governance rooted in equity, sustainability, and accountability.
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