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Concerns have been raised regarding the ability of international environmental law to respond to potentially
irreversible earth system transformations in the Anthropocene. We argue that in order for international envi
ronmental law to have the capacity to respond to the socio-ecological challenges of the Anthropocene, it should
embrace an earth system perspective. Earth system law, which is grounded in an earth system perspective, has
been proposed as a new epistemic framework to facilitate the legal transformations necessary to respond to such
socio-ecological challenges. With reference to recent developments in the international environmental law
domain, we discuss the ways in which international environmental law currently fails to align with such a
perspective and the types of considerations that international environmental law should reflect in order to be
more responsive to a transforming earth system and, thus, better fit-for-purpose in the Anthropocene.

1. Introduction
In response to concerns that law generally and international envi
ronmental law (IEL) in particular have become incapable of responding
to complex socio-ecological challenges in the Anthropocene (see, among
others, Garver, 2019; Kim and Bosselmann, 2013; Kotzé and Kim, 2019;
Kotzé and Kim, 2020), earth system law has recently been proposed as a
new epistemic framework to critically rethink the existing
Holocene-based collection of legal arrangements related to environ
mental protection (notably those in the area of IEL (Kotzé and Kim,
2019)). Earth system law is defined as
an innovative legal imaginary that is rooted in the Anthropocene’s
planetary context and its perceived socio-ecological challenges.
Earth system law is aligned with, and responsive to, the Earth sys
tem’s functional, spatial, and temporal complexities; and the multi
ple Earth system science and social science-based governance
challenges arising from a no-analogue state in which the Earth sys
tem currently operates (Kotzé and Kim, 2020, p. 464; see also Kotzé
et al., 2022)
The purpose of earth system law is to align IEL (as an episteme,
practice and discipline) with an earth system perspective, or with the
understanding of the Earth as a complex system, consisting of

interconnected and interacting components, which have the potential to
transform in abrupt, nonlinear and irreversible ways (Steffen et al.,
2018). In short, IEL must be compatible with an earth system perspective
if it is to have the capacity to respond to a continuously transforming
earth system (see, e.g., Kotzé, 2020). Earth system law is thus concerned
with discarding assumptions of one-dimensional Holocene-nested line
arity, predictability, simplicity and harmony on which much of IEL still
rests. It instead offers a framework to embrace an alternative under
standing of the role and contribution of IEL in governing complex,
non-linear, interconnected, multi-scalar and unpredictable earth system
governance challenges that arise in the Anthropocene. The epistemic
project of earth system law is therefore essentially concerned with
crafting “international environmental law 2.0” (Kim, 2021, p. 3) or, in
even broader terms, Lex Anthropocenae (Kotzé and French, 2018).
While interest in the earth system law research agenda is growing
(Ahlström et al., 2021; Cardesa-Salzman and Cocciolo, 2019; Du Toit
et al., 2021; Gellers, 2021; Kim et al., 2022; Kotzé et al., 2022; Kumar,
2020; Mai and Boulot, 2021; Petersmann, 2021; Pope et al., 2021; Van
Asselt, 2021; Van Dijk, 2021), some questions remain about the earth
system law framework, including, for example, the extent to which it
offers an alternative to IEL; whether it will be able to garner sufficient
support to unite epistemic travellers in the same way that the earth
system governance research project has managed to do (Burch et al.,
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Admittedly, much of IEL’s failures also have to do with lack of imple
mentation, lack of political will, and structurally vested neoliberal
pro-growth corporate interests. After all, possibly because law is also a
result of political processes, IEL is often a set of political compromises to
ensure, as far as possible, that multiple political, societal, economic and
environmental interests are accommodated. IEL therefore inevitably
seems to chase the lowest common denominator that is shaped by po
litical and economic interest (Tarlock, 1992). That being said, and while
some correctly point to the “increasing maturity in the content of IEL,
both customary and treaty law” (Rajamani and Peel, 2021, p. 14), it is
hard to ignore the fact that IEL remains unable to achieve deep struc
tural reforms because it lacks normative ambition at a time when pre
cisely as high as possible a level of such ambition is urgently required.
For example, scientists have revealed that we have crossed four out
of nine planetary boundaries (Rockström et al., 2009a; Rockström et al.,
2009b), including climate change, which has been identified as one of
two “core” planetary boundaries, “based on [its] fundamental impor
tance for the [earth system]” (Steffen et al., 2015, p. 736). The relevance
of the planetary boundary approach for law is that

2019; Kotzé et al., 2022); and more importantly for present purposes,
what added scientific, practical and other value it might offer beyond its
nascent conceptual claims, if any at all. In this article, we focus on the
last issue and attempt to reveal the practical value of earth system law by
using it as a lens through which to reimagine IEL as part of an effort to
make IEL more fit-for-purpose in the Anthropocene.
The discussion first explores the notion of earth system law. With
reference to Kotzé and Kim (2019), it then discusses perceived de
ficiencies that currently hinder IEL’s ability to meaningfully respond to
earth system challenges. In order to address these deficiencies, and as
counterpoints, we propose five characteristics that we believe ought to
be reflected in IEL if it is to have the capacity to respond to earth system
governance challenges. These include that IEL should ideally: be
normatively ambitious; embrace polycentrism; be based on alternative
onto-epistemologies of care; be sensitive to Anthropocene complexity;
and embrace a more holistic earth system focus. With reference to
relevant multilateral environmental agreements (MEAs) throughout, we
furthermore set out various considerations that could inform their
operationalization. Ours is only a first step in pursuit of more elaborate
studies concerned with further revealing the practical relevance of earth
system law, including by contributing to the strengthening of IEL re
gimes, which we hope will be embarked on in future.

effective environmental legislation must at a minimum act as legal
boundaries that prevent human activities from reaching and
breaching planetary boundaries, defined as the safe space for
mankind to operate within … In other words, legal boundaries must
translate the physical reality of a finite world into law and thereby
delimit acceptable levels of human activity (Chapron et al., 2017, p.
1).

2. Earth system law
Earth system law seems to mean different things to different scholars.
For some it is a new body of law, a new legal typology of sorts (Cadman
et al., 2021); while for others earth system law instead offers an
epistemic framework or vision/imaginary of what law, in its broadest
sense, could become for the purpose of facilitating the legal aspects of
earth system governance in the Anthropocene (Kotzé and Kim, 2019,
2020). We align ourselves with the majority view that understands earth
system law as a framework to reimagine the law through an earth system
lens that also has the potential to explore new legal frontiers in the
Anthropocene (see also Biermann, 2021). To this end, earth system law
is about exploring the plurality of ways in which the earth system
perspective could inspire the transformation of IEL and of social
behaviour in the context of the Anthropocene’s transformed and trans
forming earth system. Earth system law therefore offers an analytical
framework to better understand and respond to the legal dimensions of
earth system governance; the normative foundations to govern the full
spectrum of earth system relationships in a way that promotes planetary
integrity and justice in their fullest sense; and the legal means to facil
itate transformative earth system governance for long-term sustain
ability (Kotzé and Kim, 2020, p. 464).
The article that first introduced earth system law briefly highlighted
five issues that are seen to hamper the ability of IEL to respond to
complex earth system governance challenges (Kotzé and Kim, 2019).
These were noted as key concerns that the earth system law framework
will have to address and include: IEL’s lack of normative ambition; its
state-centrism; its anthropocentrism; its assumptions of Holocene sta
bility, predictability and simplicity; and, relatedly, its one dimensional
focus on the “environment” instead of a more holistic focus on the earth
system as its regulatory object. We revisit and discuss each of these
below in the light of the ever-maturing discourse on earth system law,
and in the light of the most recent developments in the field of IEL.

Although international climate law is only one part of the larger
global climate governance regime, its unambitious temperature targets
are not commensurate with the severity of the deepening climate crisis.
The lacklustre commitments of states under the Paris Agreement are
projected to be wholly insufficient to hold the global average tempera
ture increase to well below 2 ◦ C (IPCC, 2021; SEI et al., 2021), let alone
to limit the global temperature increase to just 1.5 ◦ C above pre-indus
trial levels (IPCC, 2018, p. SPM-18). Recent research suggests that there
is a 40 per cent chance that the global average temperature will be 1.5 ◦ C
above pre-industrial levels in at least one of the next five years, “and the
chance is increasing with time” (WMO, 2021, p. 2). In other words, the
current legal boundaries of the international climate law regime are not
commensurate with the challenge of ensuring that the climate change
planetary boundary is not transgressed, and the current targets neces
sary to give effect to ambitious climate laws will not set us on a path to
protecting the integrity of the climate system.
Worryingly, the official non-binding and watered-down outcome of
the United Nations Climate Change Conference held in Glasgow
(COP26) – including a last minute decision to call for the “phase down”
rather than “phase out” of unabated coal power in the Glasgow Climate
Pact (UNFCCC, 2021; see also Masood and Tollefson, 2021) – suggests
that many states still do not seem to appreciate the need for adopting
ambitious climate laws that are in fact sufficient to effectively respond to
the deepening climate crisis. In addition, while parties presented
scaled-up targets at COP26, on the basis of targets for 2030 as well as
current policies, global temperature increases of well in excess of 2 ◦ C
are nevertheless projected (Climate Action Tracker, 2021). Courts
around the world have recently been stepping forward in an effort to,
among others, expose this lack of normative ambition, significantly in
crease the level of ambition required, and force governments and cor
porations to take more urgent and drastic action to address the climate
crisis (BVerfG, Beschluss des Ersten Senats vom 24 März 2021; De Staat
der Nederlanden tegen Stichting Urgenda; Vereniging Milieudefensie
et al. tegen Royal Dutch Shell Plc; see also Kotzé, forthcoming).
While this is an important step in the right direction, more
comprehensive structural reforms of IEL across the board that are
deliberately driven by states will also be necessary. Regrettably, recent
initiatives to reform IEL remain disappointingly unambitious and merely

2.1. Normatively unambitious
While normative ambition could relate, inter alia, to the legal char
acter of IEL norms (their bindingness), the geographical reach of IEL, or
the parties to which IEL applies (Kotzé, 2019), the focus here is on the
substance of IEL norms. We support the emerging concern that, with few
exceptions, the substantive norms of IEL, including those that shape its
objectives, are not sufficiently ambitious to limit human behaviour in a
way that could safeguard planetary integrity (French and Kotzé, 2019).
2
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2011).
One example is the lost opportunity for more meaningful civil society
participation during COP26 in Glasgow. Despite well-meaning in
tentions that COP26 would “be the most inclusive COP ever” (Sharma,
2021), civil society representatives and those directly impacted by
climate change were allowed extremely limited access to
decision-making spaces (CIEL, 2021; Masood and Tollefson, 2021),
which was in sharp contrast to the access gained by lobbyists for the
fossil fuel industry (Hughes et al., 2021). The inevitable result is the
disappointingly unambitious future trajectory of global climate law and
governance that states have agreed on in Glasgow, which stands in direct
contrast to the much more ambitious action demanded by civil society
stakeholders before, during and after COP26 (Hales and Mackey, 2021).

reinforce the status quo ante of IEL’s path-dependent norms. For
example, the proposed Global Pact for the Environment, on which
considerable hopes have been pinned, has been criticized on several
fronts for its lack of normative ambition and its inability to radically
transform the predatory neoliberal world order in which unrestrained
socio-economic development continues without limits, regardless of
planetary limits and widespread injustices (Biniaz, 2019; Kotzé and
French, 2018).
2.2. State-centrism
IEL is still considered to be predominantly state-centric, especially
insofar as it mostly revolves, like the broader corpus of international law
from which it derives, on the state as the prevailing “pre-eminent in
ternational legal person” (Sands and Peel, 2018, p. 53), and state
apparatus and inter-governmental processes for its creation, legitimacy,
amendment and enforcement (Tarlock, 1992). In other words, states still
remain, formally at least, the principal architects, agents and actors of
IEL. IEL has admittedly over the years managed to gradually open up to
other understandings of legal subjectivity, authority, legitimacy,
participation and even law-making and enforcement, which means that
states’ role in IEL is increasingly seen as steering instead of rowing
(Rajamani and Peel, 2021). Yet, any suggestion that the state is losing its
central authoritative position in IEL should not be overdrawn: “the
increasing autonomy offered to States in more recent multilateral
environmental instruments also supports the argument that the State is
as powerful and central as before, albeit in a changed context, and with
more sophisticated demands placed on it” (Rajamani and Peel, 2021, pp.
26–27).
Its state-centrism means that IEL has, among others, not yet managed
to fully embrace the “complex architectures of Earth system gover
nance” (Biermann and Kim, 2020), or “earth system governmentality”
(Lövbrand et al., 2009), in a way that would sufficiently enable it to
respond to complex, integrated, multi-scalar earth system governance
challenges. Earth system governance is “the sum of the formal and
informal rule systems and actor-networks at all levels of human society
that are set up in order to influence the coevolution of human and
natural systems in a way that secures the sustainable development of
human society” (Biermann, 2017, p. 329). As a paradigm that recognizes
the need for a diverse and plural set of social actors in pursuit of global
sustainability, earth system governance is an approach that accommo
dates ways to govern complex earth system challenges at the earth
system or planetary scale of governance. Based as it predominantly is on
the state and international legal personhood of the state, IEL has not yet
fully embraced such an understanding of diffused agency and dynamic
interactions between state and non-state actors in terms of its formal
processes.
While there are several practical reasons for the centrality of the
state, especially from an international relations and politics point of
view (Beyerlin and Marauhn, 2011), such a strong focus on the state
could shut out meaningful opportunities for broad-based participation,
in processes related to the development and enforcement of IEL, of a
much larger range of change agents and other stakeholders, including
those most impacted by earth system transformations and associated
policy responses (Schroeder, 2010; Dillard et al., 2008). This, in turn,
raises concerns revolving on global democracy, representation and
legitimacy, with the possibility that the potential for deliberative earth
system governance is minimized. This could happen where: non-state
actors are not fully able to benefit from and contribute to a free and
broadly defined public space where a diversity of viewpoints and dis
courses can interact; an empowered space does not exist where
authoritative collective decisions are produced and where the public
space influences the empowered space through cultural exchanges;
measures are absent to hold the empowered space accountable;
meta-deliberation is made impossible; and democratic deliberation is
not consequential, authentic and inclusive (Dryzek and Stevenson,

2.3. Anthropocentric epistemologies of mastery and exploitation
IEL is seen to be predominantly aimed at promoting human interests,
health and well-being, and is therefore criticized for being too anthro
pocentric, which effectively shuts out alternative ways of seeing,
knowing, being and caring for the entire vulnerable living order
(Adelman, 2015). One reason for its structurally entrenched anthropo
centrism is that IEL fully embraces, as its foundational directing and
ethical fulcrum, the principle of sustainable development which, in its
prevailing neoliberal guise, has now been exposed for the predatory,
socio-ecologically destructive principle that it is (e.g., Kotzé, 2019).
IEL’s tendency to privilege (some) humans through its privileging
structures of oppression to the detriment of a non-human world, a world
that ironically it was designed to protect in the first place, is a significant
concern and focus of intense debate among critical legal scholars (e.g.,
Grear, 2014). For example, instead of incorporating ecological norms
that protect human and non-human interests and well-being in the face
of the deepening climate crisis, states and some social actors seem more
interested in pursuing technological solutions, such as solar geo
engineering, which further exposes “the belief in humankind’s right to
exercise total mastery over nature” (Hamilton, 2014, p. 24). There have
been strong calls against the “normalization” of research into solar
geoengineering technologies (Biermann et al., forthcoming), not least
due to concerns over justice (Hamilton, 2014).
Equally worrying, not even the recent proposal to include “ecocide”
as a crime in the Rome Statute of the International Criminal Court (ICC)
has managed to break free from IEL’s debilitating shackles of anthro
pocentrism. In draft form, “ecocide” is defined by a panel of experts as
“unlawful or wanton acts committed with knowledge that there is a
substantial likelihood of severe and either widespread or long-term
damage to the environment being caused by those acts” (Stop Ecocide
Foundation, 2021). “Wanton” is defined as “reckless disregard for
damage which would be clearly excessive in relation to the social and
economic benefits anticipated”; while “severe” includes “damage which
involves very serious adverse changes, disruption or harm to any
element of the environment, including grave impacts on human life or
natural, cultural or economic resources” (Stop Ecocide Foundation, 2021;
own emphasis). There are high hopes that this new definition of ecocide
will be accepted by the ICC and included in its Rome Statute, which
would enable the prosecution of ecocide in the ICC, alongside genocide,
war crimes, crimes against humanity, and the crime of aggression.
However, some commentators are sceptical (e.g., Ambos, 2021), not
least because of the definition’s continued reliance on some of IEL’s
sacred anthropocentric terms that regard the environment as a
“resource” and promote socio-economic development, while doing little
to safeguard planetary integrity. If ever there was an opportunity for
international legal norms to explicitly embrace ecocentrism, then this is
it; however, there is a very real chance that this opportunity will be lost,
unless the ongoing efforts to adopt ecocide pursue a radically different
direction. Moreover, while the recent recognition by the UN Human
Rights Council of the “human right to a safe, clean and sustainable
environment” (United Nations General Assembly, 2021) is significant
3
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and could have important benefits for people and nature (Savaresi,
2021), it also remains human-centred, with no attempt by states to
recognize, for example, rights of nature in IEL or, at least, the explicit
need to safeguard ecological foundations as a prerequisite for the
enjoyment of all other human rights.

humanity’s impacts on the non-human world and the interrelatedness of
human and non-human components but also, more importantly, how
non-human beings are evolving to adapt to human domination in order
to survive. Our laws in general, and IEL specifically, have not been able
to protect elephants, with evolution now running its natural course to
allow these non-human animals a chance of survival. In short, IEL’s
reductionist focus fails to deal with novel challenges of the Anthro
pocene; and it may risk political marginalization of central concerns of
human and non-human survival (Biermann, 2021).
IEL’s reductionist focus is also seen quite clearly in the focus of IEL
“on environmental issues within defined spatial boundaries … or
relating to specific environmental subjects” (Stephens, 2018, p. 124).
Indeed, different environmental concerns are dealt with in separate
MEAs, with one database noting that more than 1300 such agreements
exist (University of Oregon, n.d.). Kim and Bosselmann (2013, p. 286)
argue that the result of having so many agreements and accompanying
governance institutions “is that international legal responses are frag
mented and issue-based according to the objective of individual treaty
systems, resulting in differing or even contradictory positions adopted
across or within various treaty bodies”. Although this enables the
development of nuanced and problem-specific responses to diverse
environmental challenges (Biniaz, 2017, p. 2), the lack of an integrated
approach in IEL between different MEAs, as well as the lack of an
overarching unifying goal (or grundnorm), has resulted in “problem
shifting rather than problem solving” (Kim and Van Asselt, 2016, p.
495). Such an approach represents anything but a holistic earth
system-oriented legal response to governing deeply intertwined earth
system processes. The earth system perspective instead demands that
“the Earth must be viewed as a single dynamic system with multiple
intersecting environmental subsystems” (Stephens, 2018, p. 124).

2.4. Holocene stability, predictability and harmony
A major concern about IEL is that it is seen to rest on assumptions of
Holocene stability, predictability and harmony (Garmestani et al.,
2019). Evidence, however, now suggests that we have entered the
post-Holocene epoch of the Anthropocene, which is anything but stable,
harmonious and predictable (Crutzen, 2002; Crutzen and Stoermer,
2000; Steffen et al., 2007, 2018). The Anthropocene trope illuminates
the severe instability and unpredictability or, in short, the complexity,
that must increasingly be recognized and embraced by regulatory in
stitutions, including law, to steer human behaviour in such a way as to
ensure the continuation of life on Earth. This “planetary regime shift”
implies that IEL’s prevailing Holocene assumptions are unsuitable to
confront Anthropocene realities; any “starting point for reimagining
international environmental law [must be] that the Anthropocene sig
nifies the start of an entirely new, no-analogue state of the Earth System,
one that is fundamentally different from the Holocene” (Kim, 2021, p. 4;
see also Fox, 2007; Ruhl, 2011). IEL cannot therefore continue to try to
allow humans to “live in harmony with nature” (UNEP, 2019), or
“maintain global environmental change within the Holocene envelope
of natural variability” (Kim, 2021, p. 5), simply because such a pristine,
harmonious nature does not exist anymore.
2.5. Reductionist “environmental” focus

3. An earth system law perspective

Related to the foregoing concern, IEL has been described as being
reductionist; a description which critically reflects on its tendency to
focus on a one-dimensional “environment” that consists of separate,
unconnected parts in distinct geographical locations as its regulatory
object, instead of more fully embracing the earth system as its regulatory
object (Kotzé, 2020). The problem is, as Ruhl (1997, p. 940) says, that
“we have not designed our environmental law system with this under
lying [complex adaptive system] property in mind. Rather, [IEL] is
mired in a reductionist, linear, predictivist mentality ignorant of un
derlying complex system behaviors.” In other words, IEL does not yet
embrace a planetary systems perspective despite clear and obvious
reasons emanating from, for example, earth system science and frame
works such as the planetary boundaries that it should do so sooner rather
than later (French and Kotzé, 2021). New sustainability governance
paradigms such as the planetary boundaries framework are grounded in
a planetary perspective and are provoking a major shift in how we
perceive and understand human impacts on planet Earth. This shift has
scaled up and redirected our attention away from a localized “envi
ronmental” context to a planetary context, as it were. As Biermann
(2020, p. 64) says,

The earth system law paradigm encourages and enables a reimagi
nation of IEL in line with a planetary systems perspective, inter alia,
through “offer[ing] a framework alongside which it should be possible
to critique the current deficiencies of environmental law in the
Anthropocene … [and] … more clearly reveal, in a systemised way, the
regulatory implications of the Earth system metaphor for law generally
and for environmental law specifically” (Kotzé, 2020, p. 78).
If the foregoing represent some of the key concerns associated with
IEL, we propose that, as counterpoints to these concerns, a reimagined
IEL will at least have to embrace five characteristics which lie at the
heart of earth system law and its research agenda. Thus, a reimagined
IEL will have to: i) provide for the type of ambitious norms that are
commensurate with, and that are likely able to address, the severity of
the Anthropocene’s socio-ecological challenges; ii) fully embrace a
polycentric architecture by drawing on multiple soft and hard norms
that are made, revised and enforced by a wide range of state and nonstate actors ranging from the city governance level, through to the na
tional, regional and international governance levels; iii) be grounded in
alternative onto-epistemologies of care that embrace not only human
concerns, but also those of the entire living order, including non-human
beings; iv) be premised on, as its central point of departure, the idea of
Anthropocene complexity; and v) fully embrace a holistic earth system

… more recent [system] perspectives emphasize instead the com
plete integration of human and non-human agency in complex socioecological systems, from local scales – such as forests or water bodies
– up to regional scales, such as the Alpine region, and the entire earth
system. A socio-ecological system perspective breaks down concep
tual barriers between humans and their “surroundings” and in
tegrates them in a complex understanding where agency is diffuse,
interactions are dynamic, and boundaries become blurred.

Table 1
Reimagining IEL through the lens of earth system law.

Some of the results of IEL’s reductionist focus include that it em
phasizes the untenable separation of humans and “nature”; a concern
that is also related to the issue of anthropocentrism raised above. Recent
research revealing the evolution of “tuskless” elephants in response to
heavy poaching (Campbell-Staton et al., 2021) emphasizes the extent of
4

International environmental law

Earth system law

Normatively unambitious
State-centric
Anthropocentric epistemologies of mastery and
exploitation
Holocene stability, predictability and harmony
Reductionist “environmental” focus

Normatively ambitious
Polycentric
All-embracing ontoepistemologies of care
Anthropocene complexity
Holistic earth system focus
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as its regulatory object. We summarize these in Table 1.
In this section, and without being prescriptive, we begin to explore
the characteristics identified above and think tentatively about what
these characteristics might look like in practice through the lens of earth
system law. These characteristics, as we shall see, are not necessarily
mutually exclusive and they may even overlap. Moreover, these char
acteristics are possibly also not fully representative, and we acknowl
edge that there may be others. For example, it is questionable whether
IEL sufficiently reflects the latest developments in earth system science
(see, e.g., Fernández Fernández and Malwé, 2019) and whether IEL is
sufficiently anticipatory (see, e.g., Kim, 2021). In line with the emerging
nature of earth system law, the discussion here is therefore exploratory
and will benefit from further insights and critique.

progression over time” (art. 3; see also Anonymous, 2021). Whether
states will abide by this comparatively stronger, but arguably still
insufficient, undertaking remains to be seen.
More broadly, Kim (2016, pp. 405–406) states that “[t]he ultimate
purpose of international environmental law should clearly be main
taining and restoring the integrity of Earth’s life-support system as a
precondition for sustainable development”. There have also been calls
for the entrenchment of rights for nature (Kotzé and Villavicencio Cal
zadilla, 2017; Villavicencio Calzadilla and Kotzé, 2018); and the pursuit
of “ecological law” (Anker et al., 2021). Particular attention has been
paid to the concept of ecological integrity, or “the integrity of Earth’s
life-support systems”, and its establishment as a grundnorm of IEL (Kim
and Bosselmann, 2015, p. 194). Bridgewater et al. (2015, p. 73) even
propose that global ecological integrity should be measured with
reference to the planetary boundaries framework. These are examples of
the types of norms (or normative approaches at least) that could be
included in IEL, with the proviso that neither humanity nor nature
should be the “central reference point” (Kotzé and Kim, 2020, p. 465; see
also Garver, 2019), and that the focus should be on the entire earth
system, and all its living and non-living beings. Such normative ambition
has the potential to contribute to developing IEL that is more
fit-for-purpose in the Anthropocene (French and Kotzé, 2019; Kotzé,
2019).
Furthermore, the elaborate set of IEL’s agreements should substan
tively give effect to such norms. For instance, while the Paris Agreement
recognizes “the importance of ensuring the integrity of all ecosystems”
in its Preamble, this concern is not practically given effect to or spelt out
in detail in later provisions of the Agreement. Its focus on sustainable
development (see, e.g., art. 2 and art. 4) – a principle which has been
described as an epistemology of mastery that successfully manages to
further entrench the predatory neoliberal world order (Adelman, 2015,
p. 22) – is arguably not consistent with ensuring the integrity of all
ecosystems. We support the sceptic view that “sustainable development
is an ecopolitical project which might be neither sustainable nor
developmental … [I]t is a palatable approach to ‘green-wrap’ the eco
nomic and political project of ‘sustainable degradation’ already now
fully in play” (Luke, 2008, p. 1813). Significant progress will therefore
be made in pursuit of designing more ambitious norms once IEL rejects
the principle of sustainable development as its point of departure and
instead embraces alternative onto-epistemologies and more radical
forms of ecological law (Kotzé et al., forthcoming).

3.1. Normatively ambitious
As discussed above, and previously (see, amongst others, Kim, 2021;
Kotzé and Kim, 2019), the necessity and urgency of responding to the
socio-ecological crisis is not currently reflected in IEL. Indeed, the
Harmony with Nature report of the United Nations Secretary-General
notes that
[i]t has been recognized that environmental policy no longer ad
dresses the full range of challenges that we face in terms of sus
tainability, and the same holds true of environmental legislation.
Since the 1960s, when the promulgation of environmental legislation
began in earnest, and now five decades later, environmental legis
lation has failed to protect the basic structure and integrity of the
Earth’s ecosystems (United Nations General Assembly, 2014, para.
57).
As noted above, IEL often results from political compromises. In the
climate change context, it has been argued that “consensus means that
any agreement here can only aspire to the lowest common denominator
amongst us. From our perspective … making decisions based only on the
lowest common denominator is beyond irresponsible, it’s gravely
negligent” (Conrad, 2009, cited in Dryzek and Stevenson, 2011,
p.1872). Considering the severity of the socio-ecological crisis, vividly
evident through the intensifying global climate crisis and its profoundly
uneven world order that is characterized by continuing “forms of
eco-violence, economic predation and the unparalleled imposition of
precarity on humans and non-humans alike” (Grear, 2020, p. 355), it is
rather the case that the highest possible level of normative ambition
ought to be reflected in the substance of the norms of IEL.
While some recent IEL developments suggest there is at least an
increased recognition by states of the need to strengthen IEL’s norms, it
is not yet clear whether this is sufficient. Although climate change is an
extremely complex challenge, the climate regime has not provided for
the elimination of substances that contribute to greenhouse gas emis
sions (to which increasing scholarly attention is being paid: Burke and
Fishel, 2020; Newell and Simms, 2020; Van Asselt, 2021). This is in
contrast to the ozone regime which has the (ambitious) “ultimate
objective of [the] elimination [of ozone-depleting substances]” (Mon
treal Protocol, 1987, Preamble). Thus, the specific reference to the
“phasedown of unabated coal power” in the 2021 Glasgow Climate Pact
(UNFCCC, 2021, para. 36) is significant, and potentially points to
increasing ambition in the climate change regime – although it is
regrettable that stronger language, such as a call for the “phase out” of
unabated coal power, was not included (see 2.1 above). Furthermore,
the Glasgow Climate Pact specifically requests Parties to “revisit and
strengthen the 2030 targets in their nationally determined contributions
as necessary to align with the Paris Agreement temperature goal by the
end of 2022” (UNFCCC, 2021, para. 29). This provision is also note
worthy and represents an increase in ambition from the Paris Agree
ment’s comparatively weak and imprecise requirement that Parties’
successive nationally determined contributions (NDCs) “represent a

3.2. Polycentrism
In order to be more responsive to complex earth system governance
challenges, IEL must recognize the need for linked, multi-level gover
nance responses to socio-ecological challenges (Ahlström and Cornell,
2018; Krause, 2014; Nilsson and Persson, 2012), possibly so within the
context of polycentric governance (Ostrom, 2009). Advocates of poly
centric governance underline the benefits of a holistic, participative,
multi-level, multi-actor, normatively plural, non-hierarchical approach
to governing all aspects of the earth system in an integrated manner; also
in a legal context (Cardesa-Salzman and Cocciolo, 2019; Viñuales,
2018).
The move towards increased polycentrism in IEL could significantly
increase its potential to drive more deliberative forms of earth system
governance. For example, in regard to participation, Folke et al. (2011,
p. 729) emphasize that “transparent[] and inclusive decision-making
processes that are viewed as legitimate by stakeholders, are a precon
dition for effective adaptive governance systems to emerge and be sus
tained over time despite social and ecological uncertainty and surprise”.
Dryzek and Stevenson (2011, p. 1870) state in the context of the climate
regime, that authoritative decisions on climate change “may be
considered legitimate to the extent they reflect inclusive and authentic
dialogue responsive to the needs of all affected parties”. They further
more highlight that in order to enhance the deliberative democracy
5
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Earth System Governance 11 (2022) 100132

capacity of global climate governance, “special attention will need to be
directed to institutionalising opportunities for deliberative account
ability” (Dryzek and Stevenson, 2011, p. 1872). This suggests that
attention should be paid to enhancing the participation of affected
parties in decision-making processes and, more importantly, moving the
primary focus of IEL away from the state to also include a much more
diverse set of actors responsible for continuously shaping, applying and
enforcing IEL.
While this is only a start and much more needs to be done, we already
see a gradual move towards polycentrism and decentralisation in IEL,
evidenced, for example, by the emergence of bottom-up forms of envi
ronmental governance. These trends are occurring as a response to the
“gaps exposed in traditional environmental law, together with diffi
culties in shifting the entrenched positions of sovereign States”; and
have “shrunk the space for international enforcement and expanded the
scope for domestic law, litigation and courts” (Rajamani and Peel, 2021,
p. 27).

protection of nature as an end in itself” (Sands and Peel, 2018, p. 37).
Such formulations that recognize the value of nature as an end in itself,
irrespective of its value to humans, are the type of legal language that
could reflect all-embracing onto-epistemologies of care in MEAs, but
which still remain absent, and they starkly differ from what IEL
currently has to offer. For example, while the Convention on Biological
Diversity (Convention on Biological Diversity, 1992), in its Preamble,
recognizes “the intrinsic value of biological diversity”, the goal of
conserving biodiversity is arguably linked to its value to humans.
Indeed, the CBD’s “ecosystems services” approach is focused on the
“usefulness” of biodiversity to humans (Secretariat of the Convention on
Biological Diversity, n.d.), rather than the inherent value of biodiversity
“regardless of whether of [it] serve[s] human needs and aspirations”
(Taylor et al., 2020, p. 1089).
3.4. Anthropocene complexity
In order to avoid the risk of becoming irrelevant (Stephens, 2018),
IEL must take Anthropocene complexity as its starting point. In this re
gard, Fernández Fernández and Malwé (2019) argue for the integration
of the planetary boundaries framework into IEL, including to address the
concern that earth system processes are treated on a sectoral basis in IEL
despite their interdependencies. Furthermore, IEL must have the ca
pacity to respond or adapt to this complexity (Ruhl, 2011). As Garver
(2019, p. 168) notes: “[t]o regulate coherently human impacts on eco
systems on which humanity depends, legal systems must become more
flexible and adaptive while remaining firmly grounded in a commitment
to a mutually enhancing human-Earth relationship” (see also Garmes
tani et al., 2019). This is also consistent with the recommendation that
IEL must move away from a “front-end focus”, which relies on “as
sumptions of stationarity and predictability”, to mechanisms that enable
ongoing adjustments to be made in order to integrate new information
(Ruhl, 2011, p. 1394).
Of course, many MEAs were agreed to prior to the recognition of the
failure of “classical analytical science” to embrace a systems perspective,
and amid calls for a “systems-level approach [to understanding Earth
System functioning that] … encompass[es] complex interactions, syn
ergies between system components, non-linear responses and multiple
feedbacks” (Steffen et al., 2004, p. 2). Thus, MEAs are unlikely to
explicitly acknowledge such Anthropocene complexity. However, at the
least, MEAs should have the capacity to adapt to challenges presented by
an unpredictable and transforming earth system.
In this regard, and as an example of what might be possible, although
the 1987 Montreal Protocol on Substances that Deplete the Ozone Layer
precedes the emergence of earth system science and the concept of the
Anthropocene, and thus is not explicitly premised on Anthropocene
complexity, the Montreal Protocol has been described as “the most
successful example of adaptive governance” at the global level (Dryzek,
2016, p. 943), and arguably provides an example of how adaptiveness
can be reflected in an MEA. In particular, adjustments are a noteworthy
feature of the Montreal Protocol and allow for binding adjustments to be
made – for example, of the reductions of controlled substances – with the
consent of only two-thirds of the Parties (art. 2(9)(c)). This is especially
beneficial because, as highlighted by Biermann et al. (2012, p. 1307)
majority-based decision-making can “speed up international
norm-setting”.
While the wording would differ depending on the MEA, an MEA
would ideally have the ability “to alter its requirements, standards, and
goals—large and small—in response to changed conditions” (Garmes
tani et al., 2019, p. 19901). Furthermore, consideration should be given
to providing for majority voting to ensure that IEL regimes are able to
evolve swiftly in response to such changed conditions. In contrast, and in
relation to the challenge of biodiversity loss, the Aichi Biodiversity
Targets, which were established under the CBD for the period
2011–2020, have arguably not enabled swift responses to changed
conditions. Of further concern, none of the targets was fully met

3.3. All-embracing onto-epistemologies of care
The gradual emergence of alternative onto-epistemologies of care,
humility and vulnerability that are already evident in, for example, the
rights of nature paradigm (e.g., O’Donnell, 2021), signals the urgent
need for a shift of ontological and epistemological premises to realize
IEL’s long overdue reimagination in the context of the Anthropocene. In
terms of ontological assumptions, IEL’s traditional subjects can thus be
expanded to a greater range of societal actors to better reflect the
entangled being of vulnerable (human and non-human) living and
non-living entities present in the earth system (Kotzé et al., 2022).
Gellers (2021, p. 4) argues that the emergence of rights of nature,
contained in various national laws, “actively combats inter and intragenerational and inter-species injustices”. This, in turn, has significant
potential to shape the emerging discourse (and practice) of planetary
justice. Planetary justice is concerned with justice at the planetary scale
and arises from the need for planetary society-nature integration and the
need for non-binary system thinking. It reflects “the intertwined nature
of the earth system in the Anthropocene where social and ecological
systems have become inseparable and where obligations are owed to
nonhuman entities as well” (Biermann and Kalfagianni, 2020, p. 2; see
also Baxi, 2016; Kim, 2021). Such an “expanded” view of justice allows
one to identify earth system risks that impact equity and justice con
siderations, such as climate change, that affect all present and future
human and non-human beings everywhere, and to consolidate and move
towards a deeper understanding of intergenerational justice, intra
generational justice for particularly vulnerable segments of society such
as young and poor people, justice in adaptation and mitigation strate
gies, and interspecies justice (Biermann, 2021).
In practice, “[e]nvironmental claims are invariably made through
the lens of the human person” (Sands, 2012, p. 3), and Gellers identifies,
based on an analysis of the adjudication of rights of nature cases, that the
rights of non-humans are only “activated” if humans decide to take ac
tion to enforce such rights. A first important step in taking action will
therefore be to change the content of IEL to “activate” and broaden IEL’s
protective scope so that it also embraces non-human beings while at
once allowing humans to act on behalf of nature. This means that IEL
will have to include the type of provisions that fully embrace
onto-epistemologies of care, such as rights of nature.
There is already a useful example in the domain of IEL, namely the
World Charter for Nature, that was adopted with a majority vote by the
United Nations General Assembly in 1982. Although it is an example of
the softest of soft law instruments that IEL has to offer (Kotzé, 2014), the
Charter significantly recognizes that “[hu]mankind is a part of nature
and life depends on the uninterrupted functioning of natural systems”,
and that “[e]very form of life is unique, warranting respect regardless of
its worth to [humans]”. The World Charter for Nature has been
described as an “avowedly ecological instrument, which emphasizes the
6
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(Secretariat of the Convention on Biological Diversity, 2020). Further
more, while the Paris Agreement allows for the submission of new NDCs
every five years, in light of the climate crisis and the rapidly changing
climate system, it is questionable whether this is sufficiently adaptive.
More promisingly, the Glasgow Climate Pact “requests Parties to revisit
and strengthen the 2030 targets in their nationally determined contri
butions as necessary to align with the Paris Agreement temperature goal
by the end of 2022” (UNFCCC, 2021, para. 29; emphasis in original). It is
arguable that the provision for more regular revisions will enhance the
capacity of the climate regime to respond to constantly changing
conditions.

twice respectively. There have thus been calls for the explicit consid
eration of the interactions between climate change and biodiversity in
the post-2020 CBD framework as well as “[e]nhancing the dialogue
between important conventions, such as the … UNFCCC … and … [the]
CBD” (Arneth et al., 2020, p. 30889). The foregoing highlights the
ongoing need for laws that embrace an earth system perspective,
possibly through the creation of explicit links between separate legal
regimes.
4. Conclusion
The 2019 article that formally introduced the concept of earth sys
tem law (Kotzé and Kim) and much of the ensuing scholarship on earth
system law have thus far been focused on identifying principal concerns
that are seen to hinder the ability of IEL to respond to complex earth
system changes in the Anthropocene. Building on this, and by situating
the debate within the most recent developments in the IEL domain, we
have started to think about the characteristics that should ideally be
reflected in IEL and its MEAs in order to respond to the gaps or de
ficiencies of IEL. Such (micro) steps could contribute to the trans
formation of IEL at the macro level into “international environmental
law 2.0” (Kim, 2021, p. 3). While further wide-scale transformations are
required to halt earth system degradation, including a move away from
consumerism (Lister, 2015) and the current “growth-insistent narrative”
(Garver, 2019), IEL will continue to play a crucial regulatory role in the
Anthropocene. But it can only do so if it more fully takes into account the
types of characteristics that we have outlined above within the frame
work of earth system law.

3.5. Holistic earth system focus
As highlighted above, the reductionist focus of IEL has given rise to
problem shifting (Kim and Van Asselt, 2016). For example, earlier ac
tions taken under the Montreal Protocol (namely, the replacement of
chlorofluorocarbons (CFCs) by hydrochlorofluorocarbons (HCFCs),
which were, in turn, replaced by hydrofluorocarbons (HFCs)), led to an
increase in greenhouse gas emissions (see, e.g., Piselli and Van Asselt,
2021). But there are already some developments that suggest a more
holistic systems approach is possible in IEL. For example, although the
(primarily) narrow concern of the ozone regime is with stratospheric
ozone depletion, it is noteworthy that in response to the problem of
rising greenhouse gas emissions, the Parties to the Montreal Protocol
agreed to the insertion of section 2J (in terms of the Kigali Amendment),
which provides for the phase-down of HFCs beginning in 2019 (UNEP,
2016). A link between the ozone and climate regimes has thereby been
created, and it has been argued that, through the Kigali Amendment, the
Montreal Protocol “evolved from strictly an ozone protection agreement
into an ozone and climate agreement” (Newman, 2018, p. 442; see also
Velders et al., 2007). Links have also been created between institutions
under the climate and ozone regimes, and the Intergovernmental Panel
on Climate Change and the Technological and Economic Assessment
Panel (TEAP) under the Montreal Protocol together prepared a Special
Report regarding the impacts of ozone-depleting substance (ODS) sub
stitutes on the global climate system (Metz et al., 2005). Furthermore,
the TEAP’s Energy Efficiency Task Force (EETF) is exploring the po
tential coordination of measures to phase down HFCs and enhance en
ergy efficiency, which would also have climate co-benefits (IISD, 2021).
While the creation of such links has contributed to some extent to
addressing problem shifting, it is arguable that this linking or integration
in a piecemeal manner is insufficient in the face of the overall frag
mentation of IEL (see, e.g., Kim and Bosselmann, 2013). In this regard,
more deliberate linking of regimes is required. Kim (2013, p. 981) ar
gues that cross-references in an MEA to other MEAs can serve as “proxies
for relationships among multilateral environmental agreements” and
can contribute to enhancing the complexity of IEL. Thus, including
cross-references in an MEA to other MEAs where links exist between the
earth system processes regulated by the respective MEAs, could
contribute to enhancing the capacity of IEL to embrace earth system
interconnectedness.
It has recently been suggested that CFC substitutes are contributing
to the accumulation of persistent organic pollutants in the environment
(Pickard et al., 2020). However, no references to the 2001 Stockholm
Convention on Persistent Organic Pollutants (Stockholm Convention on
Persistent Organic Pollutants, 2001) are contained in the Montreal
Protocol. Recent research also shows that increasing GHG concentra
tions have caused the stratosphere to contract, with stratospheric
contraction of 1.3 km projected by 2080 (Pisoft et al., 2021). Yet, the
climate regime does not explicitly acknowledge the impacts of climate
change on ozone. Furthermore, and despite the interactions between
climate change and biodiversity, there has been no deliberate linking of
these regimes. The UNFCCC (United Nations, 1992) and Kyoto Protocol
(1998) do not refer to biodiversity at all, while the Paris Agreement and
Glasgow Climate Pact refer to the protection of biodiversity once and
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Villavicencio Calzadilla, P., Kotzé, L.J., 2018. Living in harmony with nature? A critical
appraisal of the rights of Mother Earth in Bolivia. Transnatl Environ. Law 7 (3),
397–424. https://doi.org/10.1017/S2047102518000201.
World Meteorological Organisation, 2021. WMO global annual update to decadal climate
update. WMO. https://hadleyserver.metoffice.gov.uk/wmolc/WMO_GADCU_2020.
pdf, 2021.

10

