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ABSTRACT: The planet has finite limits, which
have been determined and quantified by scientific
enquiry. Consequently, it has been demonstrated that the
modification and contravention of these limits can result
in consequences that are irreversible. The damage to the
environment caused by human activities has continued to
increase over the last centuries. As a consequence of these
anthropogenic pressures, six of the nine planetary
boundaries have now been exceeded. Despite the efforts of
some states to implement preventive measures, we are
witnessing increasing levels of anthropogenic pressure in
areas of particular and vital importance, such as the Arctic.
International law has addressed some of these problems
with sectoral or territorial mechanisms to deal with
environmental damage, but these have proved ineffective.
This paper addresses the construction of a monitoring and
sanctioning framework from the perspective of
international criminal law, with a rigorous analysis of the
importance of this ecosystem to the planet. It proposes a
new configuration of a crime of great ecological
magnitude, namely White Ecocide, which has the potential
to unleash consequences on a planetary scale.

KEYWORDS: planetary boundaries, white
ecocide, Arctic, climate change, green criminology

CRIMINOLOGIA DEL CAMBIO CLIMATICO EN EL
ARTICO (AC3): LA TRANSGRESION DE LOS
LIMITES PLANETARIOS DEL ARTICO COMO
ECOCIDIO BLANCO.

RESUMEN: El planeta tiene limites finitos, que
han sido determinados y cuantificados por la investigacién
cientifica. En consecuencia, se ha demostrado que
lamodificacién y contravencién de estos limites puede
tener consecuencias irreversibles. Los dafios causados al
medio ambiente por las actividades humanas no han
dejado de aumentar en los ultimos siglos. Como
consecuencia de estas presiones antropogénicas, ya se han
superado seis de los nueve limites planetarios. A pesar de
los esfuerzos de algunos Estados por aplicar medidas
preventivas, asistimos a niveles crecientes de presion
antropogénica en zonas de especial y vital importancia,
como el Artico. El Derecho internacional ha abordado
algunos de estos problemas con mecanismos sectoriales o
territoriales para hacer frente a los dafos
medioambientales, pero éstos han resultado ineficaces.
Este trabajo aborda la construccion de un marco de
vigilancia y sancién desde la perspectiva del derecho penal
internacional, con un anadlisis riguroso de la importancia
de este ecosistema para el planeta. Propone una nueva
configuracién de un delito de gran magnitude ecolégica, el
Ecocidio Blanco, que tiene el potencial de desencadenar
consecuencias a escala planetaria.

PALABRAS CLAVE: limites planetarios, ecocidio
blanco, Artico, cambio climatico, criminologia verde
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1. Introduction

The planet is often referred to as the 'blue planet' due to
its composition, which is predominantly watery (Rossi,
2014). A robust scientific correlation has been identified
between the capacity to withstand the prevailing
climate crisis and the ramifications of the already
documented planetary boundaries (Rockstrom et al.,
2009; Steffen et al., 2015; Morelle-Hungria, 2022a;
Mendelson et al, 2023). Furthermore, scientific
evidence indicates the existence of areas and territories
with heightened vulnerability, such as the Arctic
(Sobrido Prieto, 2017), in the context of the current
planetary decline, which is manifesting as an imbalance
with attendant consequences (Hansen et al., 2011).

The socio-economic system currently in place, as
devised by our species, has transformed the balance
that has prevailed for centuries on the planet in ways
that have never before been described. The alteration of
biodiversity patterns has resulted in the destabilization
of ecological processes (Ellis & Ramankutty, 2008). The
extent of disruption is such that science has reached a
point of no return in some of the limits that are
necessary to ensure human operability in a safe
environment (Rockstrom et al., 2009). This may appear
to be a contradiction, but it is simply a statement that
our species has acted with unparalleled self-interest,
disregarding, both actively and through inaction, the
consequences of these excesses to which we have
subjected a planet that was previously in equilibrium.
Despite the ecocentric shifts at the legal level (Colas
Turégano & Morelle-Hungria, 2020), however, it can be
seen that this has not been a radical transformation. As
a result, the effectiveness of these measures cannot be
described as positive.

This research is concerned with the analysis of the
impacts of ecological damage, whether derived from
risk or from human activities that have contributed to
this planetary imbalance. To achieve this objective, a
bibliographic search is carried out on the planetary
boundaries that have been analyzed by the scientific
community, with a direct or indirect relationship with
the Arctic. We focus on the nine planetary boundaries
established by Rockstrom and his team (Rockstrom et
al., 2009; Steffen et al., 2015; Richardson et al., 2023). In-
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depth analysis will be conducted on several of these
boundaries, with a particular emphasis on
anthropogenic activities that have a significant and
direct impact on Arctic ecosystems. Secondly, through
a qualitative analysis of ecological damage, a broad
concept of crime is constructed based on three
parameters that define ecological crime at a planetary
level: the extent, severity and duration of the ecological
damage generated (Morelle-Hungria, 2024; Fuentes
Osorio, 2021). In this context, our contribution is based
on building a discourse with a scientific argument on
the ecological damage inflicted on one of the most
important ecosystems on a planetary level. The Arctic is
one of the territories that must have a solid system of
protection that guarantees not only its conservation. We
cannot ignore the fact that it is a distinctive and vital
territory to guarantee planetary welfare, since, as we
will see, it encompasses the interspecies balance
(Lancelotti, 2019).

2. The importance of the Arctic ecosystem for the
planet

The Arctic represents a distinctive and unique territory,
characterized by its ability to sustain sources of
equilibrium. However, this very quality makes it both
vulnerable and fragile. First of all, it is necessary to
identify this familiar yet unknown territory. It stretches
across the far north of the Earth, encompassing the
Arctic Ocean and parts of countries such as Canada,
Russia, Norway, Sweden, Finland, Iceland, Denmark
(Greenland) and the United States (Alaska). It can be
seen that this territory encompasses a wide variety of
ecosystems, which have many similarities due to their
common characteristics of low temperatures and the
presence of extensive ice sheets, which undergo
fluctuations in their extent and influence throughout
the different seasons. This makes it possible to observe
species that have adapted to these extreme conditions.
This has been the case for centuries. However, it is
evident that some of these characteristics have been
affected by the impacts of human activity. This issue
will be addressed subsequently; first, it is necessary to
examine these characteristics in greater depth in order
to understand the importance of this ecosystem for the
planet.

The albedo effect is of great importance not only for the
Arctic but is essential for the balance of the planet. The
reflection of solar radiation off ice is an essential event
for the maintenance of planetary temperature. It is
necessary to maintain these environmental conditions
through the adaptation of flora and fauna as they are
integral to maintaining the existing balance. Some of
these species are, for example, lichens, mosses and
some shrubs that provide food for other herbivorous
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animal species, such as caribou. It cannot be overlooked
that arctic vegetation plays a key role in maintaining the
soil balance. The aim is to show that these biotic and
abiotic factors are connected, directly or indirectly. It
turns out that permafrost is also an important reservoir
of carbon, of which organic matter represents a
substantial part, making it particularly relevant to our
study. The melting of Arctic soil can lead to the release
of carbon into the atmosphere, which contributes to an
increase in greenhouse gasses such as carbon dioxide
and methane. This activity increases the danger of
global warming and thus also climate change, a process
that is further accelerated by human activities.

It is beyond dispute that the principal threat to the
Arctic is climate change. One of the consequences of
rising global temperatures, which can be defined as
global warming, is an increase in polar and permafrost
melt. These consequences extend beyond the local
species in the area, with global climatic ramifications.
Furthermore, the exploitation of natural resources,
including oil, gas and minerals, in conjunction with
increased maritime traffic, represents an additional
threat. The Arctic ecosystem plays a pivotal role in
maintaining the planet's climate and ecological
equilibrium. The conservation of the Arctic ecosystem
is of vital importance, not only for the survival of the
species that depend on it, but also for the maintenance
of global climate stability.

The great white cap of the planetary north is of great
interest and even essential not only for the planet's
climate but also for its biodiversity. We cannot ignore
the fact that this region is home to many ecosystems
that are crucial to maintaining planetary balance.
Moreover, it has been shown that Arctic ecosystems are
among the most vulnerable in the world, due to their
adaptation to extreme conditions and their sensitivity
to climate change. It is therefore necessary to briefly
discuss some of the ecosystems that make up the Arctic.

- Tundra is one of the most important terrestrial
ecosystems in the Arctic region. It is a biome
identified by the absence of tree vegetation. The
most common species are mosses, lichens and
low-growing shrubs. It is characteristically
adapted to extreme cold and even to permafrost
which is frozen throughout the year, an
exception being observed on the surface in
summer (Bliss & Matveyeva, 1992). This
ecosystem also provides habitat for a variety of
animal species such as caribou (Rangifer
tarandus) and the arctic fox (Vulpes lagopus),
which depend on this ecosystem for their
survival (Chapin et al., 1992).
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The taiga, or boreal forest, is an ecosystem that
can be considered of great interest, bordering the
tundra to the south and extending northwards.
This ecosystem is dominated by conifers such as
pine and spruce, and is crucial for species such
as the brown bear (Ursus arctos) and the moose
(Alces alces) (Payette & Delwaide, 2003). Despite
the fact that taiga is densest in subarctic areas, its
edges in the Arctic are subject to climatic
changes that affect its extent and biodiversity.

Ice in the Arctic is essential, as we have
indicated, for planetary maintenance. It turns
out that the sea ice in this region functions as a
reflector of solar radiation. This role directly
influences the global temperature of the planet
(Serreze and Barry, 2011). Arctic sea ice can be
considered a true ecosystem, as it happens to be
the main habitat of several iconic species, such
as the polar bear (Ursus maritimus). This species
depends on the ice for subsistence, for example
to feed on other species such as seals and
walruses (Odobenus rosmarus), and these
species also employ this habitat by using the ice
to rest between feeding sessions (Derocher and
Stirling, 1995).

The Arctic Ocean and its coastal areas are
nutrient-rich marine ecosystems that support a
great diversity of marine life, including whales,
narwhals (Monodon monoceros) and seals
(Tynan & DeMaster, 1997). The productivity of
these ecosystems is dependent on the seasonal
formation of sea ice, which affects food chains
from phytoplankton to large predators (Moore
& Huntington, 2008).

Glaciers are one of the fundamental pillars of the
structure of the Arctic region as they support the
ice. They are also an important freshwater
reservoir and play a key role in regulating sea
level (Rignot et al., 2011). Global warming has
directly affected glaciers and their melting
causes a rise in sea level and the consequent
release of carbon stored in permafrost and sea
ice (Schuur et al., 2015). At certain times of the
year, such as in summer, this melting creates
new habitats such as rivers and lakes. It turns
out that these freshwater bodies are of great
ecological importance, as they are considered a
new habitat that serves as a food source for arctic
and other migratory species that depend on this
area for breeding (Wrona et al., 2006).



Global warming causes sea ice to melt, resulting in an
alteration of reflectivity, known as albedo. This change
also leads to an increase in heat absorption in the oceans
and thus accelerates global warming (IPCC, 2023). As
we can see, this is cyclical and the result is a decrease in
the amount of solar radiation reflected and an increase
in the amount absorbed by the ocean, which serves to
accelerate warming in the region (Screen & Simmonds,
2010).

Another essential feature in this region is observed in
the ocean, influencing ocean currents such as the
thermohaline circulation!, which plays a key role in the
distribution of heat around the globe. Changes in the
salinity and temperature of Arctic waters, as a result of
alterations to this cycle, alter these currents and this
modifies weather patterns, resulting in extreme
weather events (IPCC, 2014). These modifications and
alterations in both temperature and ice cover in the
Arctic can also alter the jet stream. This is a fast-moving
air current that influences weather patterns, especially
at low latitudes (Francis and Vavrus, 2012). These
alterations can lead to extreme weather events even in
other regions of the world, such as harsher winters or
hotter summers, due to alterations in the behavior of the
jet stream.

The biodiversity of the Arctic is of significant interest
with regard to the maintenance of planetary
equilibrium, both in marine and terrestrial ecosystems.
This biodiversity is of particular interest due to its
unique adaptation to the extreme climatic conditions of
this continent. Despite the social recognition of its
importance, this element is also being altered as a
consequence of various anthropogenic pressures. Some
of the anthropogenic variables that contribute to this
situation of stress include global warming and ice loss,
which are placing these ecosystems at risk and could
have cascading effects on global biodiversity (Post et al.,
2019). The following section presents a concise
overview of potential scenarios that could emerge as a
consequence of significant human impact on these
ecosystems.

3. Boundaries crossed and new scenarios

The concept of planetary boundaries, as initially
proposed by Rockstrom et al. (2009), delineates
threshold values that can be identified as critical limits
that must not be exceeded in order to avert irreversible

! The movement of ocean currents is primarily driven by differences
in temperature and salinity across distinct water regions. This process
is of great importance and is characterised by the sinking of cold
water in the polar regions, particularly in the northern North Atlantic,
where the circulation is often referred to as the Atlantic Meridional
Overturning Circulation (AMOC), and in the vicinity of Antarctica.
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environmental changes that could compromise the
stability of the Earth system. It is important to note that
the Earth system is in a state of constant equilibrium,
which provides the planet with a certain degree of
stability. The Arctic is a territory of particular
importance, especially in terms of global climate
regulation. However, some of the limits identified by
researchers have been exceeded at the planetary level.
This is of great importance as it can alter both local
biodiversity, which can change the lives of indigenous
communities, and also the global climate balance
(Rockstrom et al., 2009; Steffen et al., 2015; Richardson
et al., 2023).

The concept of planetary boundaries, according to
scientific studies, identifies the nine key processes or
points necessary for the maintenance of planetary
stability. This approach provides a framework for
understanding the so-called safe operating space for
humanity and does so within the broader context of
planetary sustainability. These processes include, but
are not limited to, climate change, biosphere integrity,
biochemical fluxes of nitrogen and phosphorus, and
ocean acidification. As has been demonstrated, each of
these processes has a threshold defined by the scientific
community (Rocstrom et al., 2009; Steffen et al., 2015).
Should this threshold be exceeded, there is a danger -
with uncertainty - of destabilizing the prevailing
balance on the planet. In the context of the Arctic,
anthropogenic pressures at the global level have
demonstrated a direct correlation with some of these
limits. For instance, global warming has precipitated
the accelerated loss of sea ice, which has also resulted in
the melting of permafrost and the intensification of
ocean acidification. These phenomena serve as evident
indicators that several of these limits are undergoing
alteration and even exceeding their established
thresholds, as will be elaborated upon subsequently.

3.1. Climate change

Arctic amplification is an event in which the Arctic
region records a higher temperature increase and thus
a warming three times higher than the global average
(Rantanen et al., 2022). In the last decades of the 20th
century, Arctic temperature records revealed an
alarming trend of accelerating warming (see Figure 1).
As a consequence, it has been possible to observe the
impact of this accelerated rate on sea ice, including

The theory of the thermohaline circulation was first proposed by
Henry Stommel and Arnold Arons in 1960. Thermohaline circulation.
Encyclopaedia  Britannica, 9 August 2024. For further
information,please  refer to the Encyclopedia Britannica
website:https:/ /www .britannica.com/science/thermohaline-
circulation.
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seasonal variations in the retreat of this ice extent. This
is due to the fact that warming is not a uniform process,
neither spatially nor seasonally, and is affected by
different parameters. The reduction of Arctic ice and
alterations of the albedo effect have been shown to be
directly correlated with global warming (Lenton et al.,

Figure 1. Difference from average temperature in the Arctic, 1900-2020.

ARCTIC WARMING MORE THAN DOUBLE THE GLOBAL AVERAGE SINCE 2000

4

difference from
average temperature (°F)

1900 1920

1940

Source: NOAA available in https.//fwww.climate.gov/media/11760

3.2. Loss of biodiversity

Climate change and increasing anthropogenic
pressures have attracted the interest of several research
fields. We cannot ignore the fact that the Arctic is home
to a unique and particularly important biodiversity,
including some species that are considered key to the
state of the polar ecosystem (Post et al.,, 2013). The
species and high biodiversity of this region are under
threat, mainly due to anthropogenic alteration of Arctic
ecosystems. Anthropogenic pressure has increased
markedly, especially in this highly vulnerable and
fragile territory. In addition, a phenomenon known as
Arctic warming has been detected, which exceeds
records elsewhere (AMAP, 2021). Some of the
consequences of this warming have already been
outlined. Sea ice melt, which has been identified as an
ecosystem and habitat, especially necessary for the
survival of certain species such as polar bears (Stirling
and Derocher, 2012).

The exploitation of natural resources, including oil and
gas, and industrial fishing are putting increasing
pressure on Arctic ecosystems (CAFF, 2013). In
addition, pollutants have been found to affect native
species. It is important to remember that the Arctic is
one of the most vulnerable regions to changes in the
global climate system. The phenomenon of accelerated
warming in this region, previously referred to as Arctic
amplification, has resulted in a precipitous decline in
sea ice, with considerable adverse effects on local
biodiversity (AMAP, 2021). The loss of biodiversity in
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the Arctic has global implications, as previously
outlined from a systemic perspective. The loss of
biodiversity unique to the Arctic, such as the polar bear
(Ursus maritimus), can represent a real ecological
tragedy, disrupting food webs and impacting
biogeochemical cycles and contributing to the
instability of the Earth system (CAFF, 2013).

In addition to the above, if we take an anthropocentric
view, the loss of biodiversity in the Arctic has a direct
impact on the indigenous communities that depend on
these natural resources for their livelihoods and affects
their economies. These communities have developed
ways of life, socio-economic models and systems that
are closely intertwined with Arctic biodiversity. These
activities are pushing Arctic ecosystems towards a
tipping point beyond which recovery may be
impossible or extremely difficult. We note that this
limit, biodiversity, is linked to other limits, such as
changes in land use or altered nitrogen and phosphorus
cycles, as well as climate change, as discussed above.
Anthropogenic activities also contribute to increased
greenhouse gas emissions, which contribute to ocean
acidification, which in turn affects marine biodiversity
(Carson & Peterson, 2016). As we can see, these
processes are interlinked.


https://www.climate.gov/media/11760

3.3. Biogeochemical cycles

The vulnerability of this territory is an issue that needs
to be highlighted. Especially because the effects of
climate change have a more drastic impact on this
region than on others. Rising temperatures cause
permafrost to thaw, reducing the ice cover and
expanding previously undisturbed areas (AMAP,
2021). This process emits large amounts of carbon and
other gasses, such as methane, and contributes to global
warming (Schuur et al., 2015). This process alters the
carbon cycle, turning the Arctic from a carbon sink to a
net source of emissions.

Furthermore, the nitrogen cycle has been affected by
this rise in anthropogenic activity. The exploitation of
natural resources, agricultural activities and the
development of infrastructure have increased nitrogen
deposition in soils, resulting in the eutrophication of
local receiving waters and the transformation of aquatic
and terrestrial species (Lamarque et al., 2013). Changes
in biogeochemical cycles have a large-scale impact,
affecting, in terms of system dynamics, the entire
planet. In addition, alterations to the phosphorus cycle
are being experienced as a consequence of changes in
land use. The alteration of hydrological processes and
phreatic erosion as a consequence of thawing
permafrost has an impact on phosphorus by increasing
phosphorus mobilization. This, in turn, contributes to
eutrophication and changes in the primary productivity
of aquatic ecosystems (Vitousek et al., 2013). With these
alterations, trophic relationships in arctic ecosystems
may be affected, posing an even greater risk.

The relationship between these biogeochemical cycles
and land use change in the Arctic is directly linked. For
example, the consequences described above, such as the
melting of ice and the intensity of anthropogenic
activities, will significantly alter the dynamics of
essential nutrients such as carbon, nitrogen and
phosphorus. These changes not only directly affect
ecosystems and their members, but also contribute to
climate change.

3.4. Ocean acidification

Ocean acidification poses one of the greatest threats to
the long-term integrity of the planet's marine
ecosystems, especially in this region. This is one of the
planetary boundaries that has not yet been exceeded,
but recent research suggests that we are on the verge of
witnessing it (Morelle-Hungria, 2022a). Acidification is
a process caused by the absorption of carbon dioxide
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(CO2) from the atmosphere and is related to the
alteration of other planetary boundaries (Rockstrom et
al., 2009; Morelle-Hungria, 2022a). If at the planetary
level it is a threat, the situation in Arctic ecosystems is
even more worrying due to the higher CO: absorption
capacity than in other oceanic areas, which serves to
accelerate the acidification process and its associated
ecological impacts.

The altered CO. absorption is determined by the
decrease in sea ice resulting in the exposure of a larger
expanse of ocean to the atmosphere (AMAP, 2018). In
this sense, the greater capacity of cold Arctic waters to
dissolve this gas has a direct impact on this planetary
boundary as it accelerates the acidification process
compared to other oceans (Steinacher et al., 2009). This
has an impact on certain organisms such as calcifiers,
e.g. molluscs and certain types of plankton, which
depend on calcium carbonate to form their shells and
skeletons. Under conditions of higher acidity, the
availability of carbonate is reduced, compromising the
survival of these organisms and, consequently, the
stability of marine food webs (Feely et al., 2009).

Morelle-Hungria (2022b) has emphasized the
significance of ocean acidification as a discernible
indicator of the dissolution of planetary boundaries, as
evidenced by her research on Mediterranean
acidification and its ecological consequences. Although
the author has focused on biological systems in the
Mediterranean, both the principles used and the
consequences described could be applicable here. It has
been shown that breaching planetary boundaries in
terms of acidification not only threatens local
biodiversity, but can also have large-scale and global
implications, as it affects the ability of the oceans to act
as carbon sinks and climate regulators.

Ocean acidification in the Arctic should therefore not be
seen in isolation, but as part of a wider global crisis that
is irreversibly eroding natural systems. The interaction
between acidification and other stressors, such as rising
water temperatures and changes in salinity, serves to
exacerbate these risks, underlining the urgent need for
global action to mitigate CO: emissions and protect
vulnerable marine ecosystems (Morelle-Hungria,
2022a; AMAP, 2013).

Figure 2 shows how the four planetary boundaries have
been breached in the Arctic, which is the threshold
value that would trigger an international penal
response.
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Figure 2. Planetary boundaries transgressed in the Arctic.
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Source: Adapted from Steffen et al. (2015); Rockstrém et al. (2009) - Own Elaboration
Source: Adapted from Steffen et al., 2015, Rockstrom et al., 2009 and Richardson et al., 2023.

4. International ecological crime: from ecocide to
white ecocide

The Arctic is currently facing a critical state, which not
only endangers this region but also has the potential to
affect the entire planet, given the impact this could have
on climate stability. Anthropogenic pressure on natural
resources at a global scale has reached unprecedented
levels, either because records are lacking or because
they exceed available records. However, since 2009,
several planetary boundaries have been crossed at the
global scale, and the situation in this area is equally
critical (Rockstrom et al., 2009). Despite the efforts of the
international community, the mechanisms and legal
instruments that have been set up have not been
entirely effective in providing comprehensive
protection?. It is therefore particularly important to set
up a new scenario that takes into account scientific
evidence in order to generate a protection framework
that not only aims to conserve but also to provide a
response that even includes the restoration of the
damage caused or generated.

2 The Arctic environmental legal regime is constituted by a series of
non-binding agreements, declarations of principles and policy
guidelines. As previously stated in the introduction, this regime
originated in 1991 with the Declaration on the Protection of the Arctic
Environment and the Arctic Environmental Protection Strategy. The
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Some Arctic ecosystems act as a natural cooling
mechanism on a planetary scale. This makes the Arctic
region a valuable ally in the fight against global
warming. However, based on the effects described
above, it is clear that both the Arctic and the planet are
undergoing rapid degradation due to human activities
that have pushed several planetary boundaries. This
degradation has implications beyond the regional level
and has the potential to affect global climate stability.
International mechanisms are therefore needed to
address this issue. Based on a growing body of
empirical evidence and supported by the proposal for a
specific legal instrument on environmental crimes, the
proposal aims to define and recognise the phenomenon
of white ecocide as a form of ecocide that can and
should be classified as an international crime.

As previously stated, planetary boundary theory
identifies nine critical processes that regulate the
stability of the Earth system. In the context of the Arctic,
three of these boundaries have been significantly
transgressed: climate change, biodiversity loss and
altered biogeochemical cycles (Steffen et al., 2015;

latter was subsequently incorporated into the work of the Arctic
Council, which was established in 1996. However, the Arctic lacks a
legal regime that binds states to common rules, resulting in the
application of the laws of the eight countries with respect to their
respective Arctic territories. (Zazzali & Rogovich, 2008).



Richardson et al., 2023). Arctic ecosystems can be used
as a good system for measuring the planetary state of
climate change since the Arctic amplification analysed
by Serreze and Barry (2011, 2014) results in significantly
higher temperature increases than those observed in
other regions. The loss of sea ice directly contributes to
sea level rise, changes in climate correlations, which
affects biodiversity and, in turn, increases the overall
global impact (Stroeve et al., 2012).. In the face of
regulatory changes at the international level that
increase holistic and integral visions, effective legal
protection at the environmental level has not been
achieved. While it is true that there are mechanisms at
our disposal, we believe that their scope and
application have been insufficient. In the following, we
will briefly argue this assertion.

The United Nations Convention on the Law of
the Sea (UNCLOS) is a mechanism that provides
a general framework for regulating activities in
the oceans, including the Arctic. However, it is
noted that the wording of some paragraphs is
vague and can be vague with regard to Arctic-
specific environmental protection. Furthermore,
this instrument lacks direct enforcement
mechanisms, allowing extractive activities to
continue without rigorous control (Hoel, 2009).
The Arctic Council is an intergovernmental
forum that promotes cooperation between the
Arctic states that have competence in the
management of its member regions. It does not
have the power to develop binding rules, nor
does it have the capacity or resources to enforce
its own recommendations. The lack of capacity
and binding texts thus limits its effectiveness in
protecting the Arctic environment (Young,
2012).

The Agreement on the Prevention of
Unregulated High Seas Fishing in the Central
Arctic represents a promising initiative. In this
regard, as it has limited effect, its focus solely on
fisheries makes it inadequate to cover the threats
mentioned above (Serdy, 2019).

The instruments described above are intended to
protect the environment and we believe that they have
been insufficient. Their effectiveness is limited. For
example, the Arctic Council lacks binding mechanisms
to enforce the environmental protection measures they
recommend (Young, 2012). Similarly, the United
Nations Convention on the Law of the Sea (UNCLOS),
which establishes and incorporates a general
framework for regulating some activities in the oceans,
does not specifically address the unique needs of the
Arctic, for example, nor does it impose effective
sanctions (Hoel, 2009). It is thus imperative to establish
a more robust mechanism, one that explicitly
acknowledges the gravity of exceeding planetary
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boundaries and the necessity of international criminal
prosecution in cases where such limits are transgressed.
The Arctic, with its inherent vulnerability, serves as a
case in point.

Despite the fact that a number of different proposals to
recognise ecocide as an international crime have been
put forward and defended over the last decades, none
of them has been consolidated at the international level
to become an effective instrument. Furthermore, none
of the proposals has been consolidated at the
international level to be implemented as an effective
instrument. Of the proposals put forward, there are
three that have generated the greatest consensus or
debate, both in terms of their scope and in terms of the
proposed definition of crime. For Higgins (2015)
Ecocide is defined as,

The extensive destruction, damage to or loss of
ecosystem(s) of a given territory, whether by
human agency or by other causes, to such an
extent that peaceful enjoyment by the
inhabitants of that territory has been severely
diminished. (pp. 62-63).

We concur with Higgins (2015) on the destructive
capacity of a territory's impact on ecosystems.
However, we take a different stance on the peaceful
enjoyment of inhabitants. We believe that the damaging
capacity of the alteration caused by this conduct results
in consequences of such intensity that peaceful
enjoyment cannot be measured over a certain period of
time. Furthermore, including this conduct in the Rome
Statute would be ineffective as it would only apply to
natural persons, not legal persons or states.
Additionally, modifying this treaty would be
challenging (Ferndndez Hernandez, 2024).

We are convinced that Neyret's (2017) proposal is more
accurate. This is not because of the definition itself, but
because it takes a more rigorous look at the existing
variables. This approach ensures that the response fully
accounts for the complexity of the damage generated,
contemplating a range of possibilities. The
configuration of a double track, an International
Criminal Court in environmental matters and an
International Convention against Ecocide would
undoubtedly be a great achievement and would
significantly improve effectiveness if States made it a
priority to tackle this conduct. We are convinced that
the proposal made by Neyret (2017) in article 2
establishes that intentional conduct committed as a
generalized or systematic action that affects planetary
security can be conceived as ecocide. This proposal also
incorporates numerous situations that undoubtedly
give rise to this situation. For example, conduct that,
when committed intentionally, represents an attack on
planetary security. Furthermore, it explicitly addresses
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an attack on planetary security, including substantial,
permanent, and serious damage to the quality of the air,
soil, water, animals, or plants, as well as the disruption
of ecological functions. While there are many areas
where we agree, there are also points of disagreement.
One such point is the inaction of governments despite
their knowledge of the serious consequences of
ignoring scientific evidence. This issue is a major
problem because, as Serra-Palao (2020) points out, it is
necessary to change a whole economic model
implemented at a global level in order to deal with this
situation.

The proposal put forth by Stop Ecocide (2021) is to
incorporate a new crime into the Rome Statute. To this
end, the definition of ecocide is proposed to be "any
unlawful or arbitrary act perpetrated in the knowledge
that there is a substantial likelihood of causing serious,
widespread or lasting damage to the environment". It is
acknowledged that there are points of connection with
previous proposals where there is agreement.
However, reservations remain regarding both the
substantive and procedural aspects of this proposal.
The incorporation of this offense would be of little
practical effect, and as we have previously observed, it
would serve more as a symbolic gesture (Morelle-
Hungria, 2021). There is a pressing need for the
development of robust and effective defense
mechanisms. As with Higgins' proposal (2015),
amending the Rome Statute presents certain variables
that could hinder its effectiveness. One such variable is
the delimitation of the active subjects to natural
persons, as the majority doctrine has pointed out
(Neyret, 2017; Mwanza, 2018). It would be prudent to
consider the implications of the aforementioned
proposals as Serra-Palao (2019), Morelle-Hungria
(2021), and Ferndndez Hernandez (2024) in light of the
fact that the Statute does not explicitly address the role
of legal persons or the responsibility of states. Cuerda
Arnau (2023), has indicated that the European
Commission itself estimates that three quarters of
environmental crimes are perpetrated by legal persons
or companies.

Interestingly, in September 2024, member states of the
International Criminal Court (ICC) formally submitted
the crime of ecocide for consideration. This marked a
key milestone in global efforts to recognise large-scale
environmental destruction as a crime under
international law. The proposal submitted was led by
the island nations of Vanuatu, Fiji and Samoa, and
defines ecocide as an ‘unlawful or arbitrary act
committed in the knowledge that there is a substantial
likelihood of causing serious, widespread or lasting
damage to the environment’. This definition, developed
in 2021 by an Independent Expert Panel convened by
the Stop Ecocide Foundation, has since gained
significant legal and political support.

REVISTA ELECTRONICA DE CRIMINOLOGIA

The ICC has been the only international tribunal with
the authority to prosecute individuals in leadership
positions for crimes such as genocide, crimes against
humanity, war crimes, and the crime of aggression. If
the proposed amendment to the Rome Statute is
adopted, recognizing ecocide as an international crime,
individuals responsible for severe environmental
damage —such as massive oil spills, the destruction of
river ecosystems, or large-scale deforestation—could
face criminal prosecution. (Stop Ecocide, 2024).

Vanuatu formally submitted the proposed amendment
to the ICC Assembly Working Group on Amendments.
This support from Small Island Developing States
(SIDS), including Fiji and Samoa, addresses the
pressing need for environmental justice, especially for
some of the nations highly vulnerable to climate
change. The state was also the first country to advocate
for international recognition of ecocide at the ICC in
2019. In recent months, significant progress has been
made in advancing legislation against ecocide at both
national and regional levels. In 2024, Belgium became
the first country to criminalize ecocide in its national
legislation, while the European Union introduced a
‘qualified”  ecocide-like  offense in its new
Environmental Crime Directive. In addition, countries
such as Peru, Brazil, Scotland, Italy, and Mexico are
moving forward with legislative initiatives to address
ecocide. Globally, support for the criminalization of
ecocide continues to grow, as demonstrated by the
Global Commons Survey 2024, which found that 72% of
respondents from the world's wealthiest countries
endorsed the establishment of ecocide as an
international crime. (Stop Ecocide, 2024).

Our proposal defines white ecocide as any act or
omission, intentional or negligent, that causes or
contributes significantly to the destruction or serious
degradation of Arctic ecosystems that crosses any
planetary boundary and has a significant impact on
planetary stability. It is clear that there is no need for a
specific offense in the Arctic; it is a subset of ecocide
which, due to its unique characteristics, entails a set of
specific consequences. In any case, the crossing of a
planetary boundary would trigger a criminal response.
It can also be considered an aggravated form of the
crime if the safe space zone is exceeded and the point of
no return is reached. We must be prepared to face
obstacles, but we cannot allow this type of conduct to
go unpunished. It is a crime against humanity with
global impact. It is true that the scope of international
criminal law has been questioned. Ferndndez
Hernandez (2024) argues that criminal sanctions do not
necessarily have to be more effective, which is an
incorrect assumption. The doctrine has been arguing
that in matters of environmental protection, both
control and sanctions at the administrative level are
more effective than penal sanctions (Fuentes Osorio,
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2021; Morelle-Hungria, 2024). However, it is necessary
to establish quantitative values that serve as limits in
order to delimit criminal offenses and thus activate a
response based on rational criteria that will lead to
greater effectiveness. It is therefore essential for our
proposal to articulate that criminal activation at the
international level is mandatory when a planetary
boundary is crossed or transgressed.

Furthermore, in order to achieve real effectiveness in
this area, it is necessary to establish a specialized
international court or tribunal that focuses on ecological
justice, given the magnitude and complexity of
environmental crimes that transcend national borders.
In this sense, some authors (Sands, Peel and Aguilar,
2012; Speth, 2004) have defended and argued for the
creation of an international court for environmental
crimes. In this context, it has been pointed out that the
existing International Criminal Court would not be
effective in dealing with such a wide range of
environmental conduct. Similarly, we support Neyret's
(2017) proposal that the Ecocide Convention should be
endowed with a specialized court or tribunal. This
would be a significant achievement on a global scale.

It is recommended that this court be empowered to
investigate large-scale environmental crimes, including
the proposed crime of ecocide, within its remit. It is
imperative that this court is granted independence,
along with the full capacity to impose criminal
sanctions, including on the states and companies
responsible. As a specific object of protection, the
concept of planetary boundaries would be incorporated
as a fundamental principle of the court's jurisprudence.
Although some have argued that the planetary
boundaries framework is lacking in legitimacy, we
concur with Serra-Palao (2024) that 'The process of
translating this theoretical framework of science into
concrete policy goals, which necessarily requires public
participation in the deliberative processes of democratic
societies, has been criticized for lacking democratic
legitimacy' (Biermann & Kim, 2020). Furthermore,
collaboration with scientific organizations would
enhance the effectiveness of this measure by ensuring
that decisions are based on empirical evidence. Such a
judicial body is necessary and imperative as the
creation of such a specialized international court sends
a clear and unequivocal message to the international
community about the seriousness with which
environmental crime is regarded.

5. Discussion

It is of the utmost importance that the construction of
effective legal mechanisms incorporates scientific
evidence in regulatory proposals. This entails
establishing empirical law, particularly in the context of
environmental protection. It is thus imperative to
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construct a regulatory and protection framework with
an empirical basis and a global scope. It is imperative
that the direct and indirect connections between the
various natural systems are not ignored. As has been
demonstrated, climate regulation can be indirectly
affected by a causal relationship, as a result of crossing
one of the planetary boundaries. It is therefore evident
that international criminal law should not be oblivious
to this variable, and that instruments of global scope
should be configured, in order to ensure the viability of
the aforementioned scientific evidence, it is necessary to
integrate quantitative elements into public policies.

The response that must be articulated at the
international level is so complex, given the ecological
damage they can cause on a global scale, that we must
articulate science-based instruments. The planetary
limits mark a new horizon for the construction of legal
instruments that we must take advantage of. To this
end, it is essential to develop an effective instrument
through international criminal law. The elaboration of
an International Convention against Ecocide in this
proposal is based on a clear scientific component, since
the limits mark the turning point for activating the most
forceful response. This is illustrated by the case
mentioned above, which would trigger a criminal
response at the international level. The definition of a
conceptual framework for white ecocide, with the
Arctic region as an example of a territory vital to
maintaining  planetary  stability, requires an
international response. But this is not enough;
specialized environmental courts are needed, which is
why the creation of an International Criminal Court,
with a mandate to investigate and prosecute ecocide
crimes, would be helpful and of particular interest,
including because some conduct could have legal
ramifications for companies, organizations and even
states. This is of paramount importance in light of the
potential scenarios that can be envisaged today. The
creation of such an instrument will make it possible to
include the so-called white ecocide among the crimes to
be prosecuted as ecocide. This is why we propose this
need, where the crossing of a planetary boundary
implies a threshold that triggers an international
criminal response.

Should the criminal response to the transgression of a
planetary boundary be implemented, the case under
analysis reveals a potential scenario that could prove
catastrophic, given the consequences of overstepping
such values. It is evident that six of the nine planetary
limits have been exceeded. Consequently, we propose
that, in light of the transgression of three limits in the
current case, potential global consequences have been
provoked. In accordance with the precautionary
principle, it is imperative to take action, as we are
confronted with a genuine threat of white ecocide,
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which could result in irreversible planetary alteration
and destabilization.
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