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The growing scale and complexity of environmental degradation associated
with contemporary armed conflicts have brought renewed attention to the capacity of
international law to ensure effective accountability and compensation for ecological
harm. Military activities increasingly generate long-term and transboundary environ-
mental consequences that extend far beyond the immediate period of hostilities,
affecting ecosystems, natural resources and human security. Despite the gradual
development of international legal norms addressing the protection of the
environment during armed conflict, the practical implementation of mechanisms for
compensation and restoration remains limited and often fragmented. In this context,
the analysis of existing international practices and the identification of institutional
and methodological challenges become essential for advancing more effective legal
responses to environmental damage caused by war.

Establishing and proving environmental damage caused by hostilities is one of
the most complex aspects of modern international environmental and humanitarian
law. The peculiarity of such legal relations is that environmental damage during
armed conflicts is often complex, long-term and cumulative in nature, which
significantly complicates the process of its identification, quantification and legal
proof. The scientific literature emphasizes that the environmental consequences of
war can manifest themselves not only directly during hostilities, but also after a
significant period of time after their completion, which creates additional difficulties
in establishing a causal relationship between the actions of the parties to the conflict
and the damage caused to the natural environment. As Jorge Vifiuelas notes, in most
cases, environmental damage during war is diffuse in nature, which complicates the
application of traditional mechanisms of legal proof characteristic of the international
law of state responsibility [8, P. 245].

One of the key problems in this area is the difficulty of establishing a causal
link between specific military actions and environmental consequences. In the case
of large-scale armed conflicts, natural ecosystems are affected by a large number of
factors, including munitions explosions, fires, destruction of industrial facilities,
leakage of hazardous substances and disruption of natural hydrological processes. As
Michael Bothe emphasizes [1, P. 177], in such conditions, proving that it is the
actions of a particular state or military formation that have become the direct cause
of specific environmental damage often requires complex interdisciplinary research
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involving specialists in the fields of ecology, geology, toxicology and other natural
sciences.

No less difficult is the issue of determining the scale and nature of environ-
mental damage. In international humanitarian law, the criterion of “widespread,
long-term and serious damage” is used, enshrined in Articles 35 and 55 of Additional
Protocol I to the 1977 Geneva Conventions. However, there is no unified approach to
the interpretation of these categories in scientific doctrine, which creates significant
difficulties for their practical application. As Yves Sandoz notes, the vagueness of
these criteria is largely due to the compromising nature of their formulation during
diplomatic negotiations, as a result of which they remain open to different
interpretations [6, P. 415-416].

Another difficult aspect of proving is the lack of complete and reliable
information about the state of the environment before the start of hostilities. To
correctly assess environmental damage, it 1s necessary to establish a baseline level of
the state of the natural environment, with which subsequent changes can be
compared. However, in many cases such data are either completely absent or
fragmentary. As it was highlighted by Philip Sands [7, P. 919], the lack of systematic
environmental monitoring in many regions of the world significantly complicates the
ability to accurately determine the extent of damage and justify claims for its
compensation.

Additional difficulties arise due to the fact that a significant part of the
territories where hostilities are taking place remains inaccessible for environmental
research for a long time. The presence of mine hazards, the destruction of
infrastructure and the continuation of military operations often make it impossible to
conduct full-fledged field research. In this context, Karl Brunne emphasizes the
growing role of remote environmental monitoring methods, in particular the use of
satellite imagery and geographic information systems, which allow obtaining data on
the state of ecosystems even in difficult security conditions [3, P. 320].

The problem of proving environmental damage is also closely related to the issue
of its economic valuation. Unlike traditional material losses, the loss of natural
resources or the degradation of ecosystems cannot always be easily expressed in
monetary terms.

As Alan Boyle notes [2, P. 164], modern approaches to assessing environmental
damage involve the use of the concept of “ecosystem services”, which allows taking
into account the economic value of the functions of the natural environment, such as
water purification, maintaining biodiversity or regulating the climate.

In the practice of international judicial institutions, the issue of proving
environmental damage is gradually gaining clearer normative content. In particular,
in the case of Certain Activities Carried Out by Nicaragua in the Border Area, the
International Court of Justice of the United Nations first applied methods of
economic assessment of ecosystem losses when determining the amount of
compensation.

According to James Crawford [5, P. 551], this decision was an important step
in the development of the practice of judicial determination of environmental
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damage, since the Court recognized the admissibility of using scientific models and
expert assessments to determine its value.

At the same time, in modern international practice, the activities of interna-
tional organizations that carry out post-conflict assessments of the environmental
consequences of war are becoming increasingly important. In particular, the United
Nations Environment Programme (UNEP) conducts comprehensive studies of the
state of the environment in regions affected by armed conflicts, which allows
forming an evidence base for further international legal procedures. As Lorenzo
Cotula notes, such assessments play an important role in combining scientific data
with legal mechanisms for establishing the responsibility of states [4, P. 121].

Accordingly, the identification and substantiation of environmental damage
resulting from hostilities constitutes a complex and multi-dimensional process that
requires the integrated application of legal, scientific and technical methodologies.
The effective implementation of international legal responsibility mechanisms is
significantly complicated by a number of interrelated factors, including the inherent
difficulty of establishing a reliable causal nexus between specific military activities
and environmental degradation, the frequent absence of comprehensive baseline
environmental data, limited physical access to affected territories due to security
constraints, and the methodological challenges associated with the economic valua-
tion of ecosystem losses. These factors collectively impede the precise quantification
and legal qualification of environmental harm within existing international compen-
sation frameworks. In this context, the progressive development of international law
in this field is closely linked to the advancement of standardized methodologies for
environmental monitoring and damage assessment, the broader integration of
satellite-based and other remote sensing technologies, and the gradual formation of
coherent international approaches to the evaluation and documentation of
environmental damage arising from armed conflicts.
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