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Abstract

I

f the Anthropocene is a rupture in planetary history,
what does it mean for international environmental law?
When the Earth System crosses irreversible tipping points and
begins a forceful, nonlinear transformation into a hostile state
which I call the ruptured Anthropocene, the concept of
protecting the global environment from humans would lose its
meaning. Not only the dichotomy between humans and nature
becomes irrelevant, but the environment itself will no longer exist
as an object for protection. I argue that, for international
environmental law to stay relevant in the ruptured Anthropocene,
it needs to shift away from its traditional focus on restoring the
planetary past, and instead play an active role in the making of
planetary futures. Its new purpose will need to be active
planetary stewardship, whereby humans add self-awareness for
deliberate self-regulation of the Earth System. Such an attempt at
‘taming’ the so-called Gaia 2.0 will, however, create winners and
losers, and the new form of law will have to address fundamental
questions of justice on a planetary scale. Building on the concept
of earth system law emerging in the earth system governance
literature, I draw the contours of international environmental law
2.0 for the ruptured Anthropocene and discuss the challenges of
instituting active planetary stewardship.
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Introduction
The Earth System is on the verge of crossing tipping points. Defined as ‘a critical threshold at which a tiny perturbation
can qualitatively alter the state or development of a system’ (Lenton et al., 2008: 1786),1 tipping points mark an abrupt
change in the equilibrium state of Earth’s various tipping elements.
The interactions between tipping points will
Among the most impending tipping points is in the West Antarctic
likely generate a global tipping cascade,
ice sheet, which is predicted to disintegrate if current global
posing catastrophic or even existential risks
warming trends continue (IPCC, 2019).2 This transformational
to humanity and other life-forms.
process will in turn interact with other tipping elements such as the
thermohaline circulation and the Amazon rainforest, which could also transition into a new state (Nobre et al., 2016;3
Stouffer et al., 2006)4. The interactions between tipping points will likely generate a global tipping cascade (Lade et al.,
2019;5 Rocha et al., 2018),6 posing catastrophic or even existential
Humanity is not simply standing on a
risks to humanity and other life-forms (Bostrom and Ćirković,
precipice as many seem to argue (Ord,
2008;7 Xu et al., 2020)8. Based on models and observations, earth
2020), but rather stumbling towards it.
system scientists warn that ‘we might already have lost control of
9
whether tipping happens’ (Lenton et al., 2019: 595), and that the risk of irreversible transformation on a planetary scale
could be imminent. This has led some critics to conclude that ‘[i]t’s too late to negotiate with the Earth’ (Hamilton,
2015a: 39).10 Humanity is not simply standing on a precipice as many seem to argue (Ord, 2020),11 but rather stumbling
towards it. We may fall at any moment, which will mark an irreparable rupture in time (Hamilton, 2015b).12
Yet, taking the idea of rupture as a plausible hypothesis and discussing its governance implications have largely been
avoided in academic literature. The situation might be comparable
Accepting that global tipping could be
to how adaptation was considered taboo in early climate policy
inevitable is not necessarily a matter of
debates (Pielke et al., 2007).13 Understandably, we would want to
binary choice between environmental
remain hopeful that there is still time to save humanity from falling
determinism and technological utopianism. off the precipice; otherwise we might have no reason to act now.
It is about accepting what is likely
But accepting that global tipping could be inevitable is not
inescapable and creating a habitable planet.
necessarily a matter of binary choice between environmental
determinism and technological utopianism (Dalby, 2016).14 Rather, it is about accepting what is likely inescapable and
creating a habitable planet (Dryzek and Pickering, 2019).15 It underscores the need for humanity to fully embrace the
1
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For international environmental law to stay
relevant in the ruptured Anthropocene, it would
need to shift away from its traditional focus on
restoring the planetary past, and instead play an
active role in the making of planetary futures.

idea of planetary stewardship and become humble yet active
stewards of the Earth System (Chapin et al., 2010;16 Steffen et
al., 2011)17. What this new form of ‘environmentalism’ will
look like is yet unclear. We have only begun to reflect on the
assumptions of today’s environmental institutions in search for
a new teleology in what I call the ruptured Anthropocene that

lies beyond the precipice.
In this article, I explore the implications of the concept of Anthropocene rupture for international environmental law in
particular, which is here loosely understood as the system of
International environmental law would then
norms, rules, principles, and other institutions that work to protect
need to provide an effective and legitimate
the global environment from human impact (Kim and Mackey,
framework for human societies to fully
2014).18 My thesis is that, for international environmental law to
embrace the complexity of the Earth System,
stay relevant in the ruptured Anthropocene, it would need to shift
intimately connect with Gaia, and become
away from its traditional focus on restoring the planetary past, and
responsible stewards of all earthlings.
instead play an active role in the making of planetary futures.
When tipping occurs, the relatively stable conditions of the Holocene will likely become impossible to restore,
especially through the conventional environmental approach of simply reducing the human footprint. The notion of
environmental protection would then lose its relevance, and international environmental law will need a new purpose in
the ruptured Anthropocene.
This new purpose, as I will argue, is to create a life-supporting Gaia 2.0 by nurturing the planetary stewardship capacity
of human societies. Gaia 2.0 is a term Lenton and Latour (2018)19 introduced to denote a fundamentally new state of the
Earth System. Whereas Gaia has so far ‘operated without foresight or planning on the part of organisms’, the hypothesis
is that humans are now capable of playing a significant role in the deliberate self-regulation of Gaia 2.0 (Lenton and
Latour, 2018: 1066).20 We may for example set goals and steer the course of ‘Spaceship Earth’ towards a desirable future
for all life-forms. Gaia 2.0 is, in a way, a Gaia tamed by humanity. International environmental law would then need to
provide an effective and legitimate framework for human societies to fully embrace the complexity of the Earth System,
intimately connect with Gaia, and become responsible stewards of all earthlings (Folke et al., 2021).21
Under various banners such as Lex Anthropocenae (Kotzé and French, 2018),22 scholars have been sketching out the
contours of next-generation international environmental law 2.0 for a profoundly changed, complex world of the

16

↩ Chapin, FS, Carpenter, SR, Kofinas, GP, et al. (2010) Ecosystem stewardship: Sustainability strategies for a rapidly changing planet. Trends in Ecology and Evolution 25: 241–249.

17

↩ Steffen, W, Persson, Å, Deutsch, L, et al. (2011) The Anthropocene: From global change to planetary stewardship. Ambio 40: 739–761.

18

↩ Kim, RE, Mackey, B (2014) International environmental law as a complex adaptive system. International Environmental Agreements: Politics, Law and Economics 14: 5–24.

19

↩ Lenton, TM, Latour, B (2018) Gaia 2.0. Science 361: 1066–1068.

20

↩ ibid.

21

↩ Folke, C, Polasky, S, Rockström, J, et al. (2021) Our future in the Anthropocene biosphere. Ambio 50: 834–869.

↩ Kotzé, LJ, French, D (2018) A critique of the global pact for the environment: A stillborn initiative or the foundation for Lex Anthropocenae? International Environmental Agreements:
Politics, Law and Economics 18: 811–838.
22
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Anthropocene (Brown Weiss, 2020;23 Brunnée, 2019;24 Gonzalez, 2015;25 Kim and Bosselmann, 2013;26 Kotzé, 2017;27
Lim, 2019;28 Robinson, 2014;29 Scott, 2013;30 Vidas et al., 2015;31 Viñuales, 2018)32. In this article, I contribute to this
burgeoning literature, and more broadly to the study of global
The aim of this article is to explore the
environmental governance in the Anthropocene (Biermann,
implications of the Anthropocene rupture,
2021;33 Burch et al., 2019;34 Dryzek and Pickering, 2019;35 Galaz,
specifically, for earth system law and
2014;36 Pattberg and Zelli, 2016),37 by drawing on the concept of
governance.
earth system law that has emerged as a promising alternative legal
imaginary (Kotzé and Kim, 2019).38 As a nascent concept, however, earth system law has not yet fully embraced the
inevitability of global tipping. Instead the discussion has been occupied with the limitations of current international
environmental law for respecting planetary boundaries (Kotzé, 2020)39 and how earth system law could be more
effective in that regard (Kim and Kotzé, 2021)40. Noting this, the aim of this article is to explore the implications of the
Anthropocene rupture, specifically, for earth system law and governance.
Following this introduction, I begin with an overview of the key differences between the Holocene and the
Anthropocene, which I further divide into two distinct periods: the early Anthropocene and the ruptured Anthropocene,
separated by the moment when a global cascade of tipping points is triggered. Then I explain why international
environmental law in its current form would lose its relevance in the ruptured Anthropocene, and argue that it will need
to support an active form of planetary stewardship and become instrumental in taming Gaia 2.0. Finally, I refer to the
concept of earth system law, and offer my perspective on how it might capture what is required of international
environmental law 2.0 in the ruptured Anthropocene.

The Ruptured Anthropocene
The concept of the Anthropocene is highly contested. There is a lack of consensus on when exactly this most recent
geological epoch began with estimates ranging very widely from the first deliberate use of fire by hominids one to two
million years ago and the onset of agriculture about 10,000 years ago, to the Great Acceleration in human activity that

23

↩ Brown Weiss, E (2020) Establishing Norms in a Kaleidoscopic World. Leiden: Brill Nijhoff.

↩ Brunnée, J (2019) The rule of international (environmental) law and complex problems. In: Krieger, H, Nolte, G, Zimmermann, A (eds) The International Rule of Law: Rise or Decline?
Oxford: Oxford University Press.
24

25

↩ Gonzalez, CG (2015) Bridging the North-South divide: International environmental law in the Anthropocene. Pace Environmental Law Review 32: 407–434.

↩ Kim, RE, Bosselmann, K (2013) International environmental law in the Anthropocene: Towards a purposive system of multilateral environmental agreements. Transnational Environmental
Law 2: 285–309.
26

27

↩ Kotzé, LJ (ed) (2017) Environmental Law and Governance for the Anthropocene. Oxford: Hart Publishing.

28

↩ Lim, M (ed) (2019) Charting Environmental Law Futures in the Anthropocene. Singapore: Springer.
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↩ Robinson, NA (2014) Fundamental principles of law for the Anthropocene? Environmental Policy and Law 44: 13–27.

30

↩ Scott, KN (2013) International law in the Anthropocene: Responding to the geoengineering challenge. Michigan Journal of International Law 34: 309–358.

↩ Vidas, D, Kristian Fauchald, O, Jensen, Ø, et al. (2015) International law for the Anthropocene? Shifting perspectives in regulation of the oceans, environment and genetic resources.
Anthropocene 9: 1–13.
31

32

↩ Viñuales, JE (2018) The organisation of the Anthropocene: In our hands? Brill Research Perspectives in International Legal Theory and Practice 1: 1–81.

33

↩ Biermann, F (2021) The future of “environmental” policy in the Anthropocene: Time for a paradigm shift. Environmental Politics 30: 61–80.

34

↩ Burch, S, Gupta, A, Inoue, CYA, et al. (2019) New directions in earth system governance research. Earth System Governance 1: 100006.

35

↩ Dryzek, JS, Pickering, J (2019) The Politics of the Anthropocene. Oxford: Oxford University Press.

36

↩ Galaz, V (2014) Global Environmental Governance, Technology and Politics: The Anthropocene Gap. Cheltenham: Edward Elgar.
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↩ Pattberg, P, Zelli, F (eds) (2016) Environmental Politics and Governance in the Anthropocene: Institutions and Legitimacy in a Complex World. London: Routledge.

38

↩ Kotzé, LJ, Kim, RE (2019) Earth system law: The juridical dimensions of earth system governance. Earth System Governance 1: 100003.

39

↩ Kotzé, LJ (2020) Earth system law for the Anthropocene: Rethinking environmental law alongside the Earth system metaphor. Transnational Legal Theory 11: 75–104.

↩ Kim, RE, Kotzé, LJ (2021) Planetary boundaries at the intersection of earth system law, science and governance: A state-of-the-art review. Review of European, Comparative &
International Environmental Law 30: 3–15.
40
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followed the Second World War (Lewis and Maslin, 2015;41 Malhi, 2017)42. Despite the disagreement, the core idea of
the Anthropocene is widely shared: the Anthropocene denotes a period in
The only difference would be the sense
geological time when Homo sapiens has become a geophysical force
of urgency and priority to implement
(Steffen et al., 2007).43 For the first time in planetary history, a single
these laws by, for example, recognising
species has acquired the power to disturb the self-regulation of the Earth
that we are in a climate emergency.
System. No doubt this demands us to rethink our place and role in the
community of life (Biermann and Lövbrand, 2019).44
With the Anthropocene understood in such a way, however, its implications for international environmental law have not
been fundamentally different to those of the Holocene; that is, we must live within the limits of the planet Earth.
Humanity would simply need to take more of the same
Planetary boundaries will lose much of their
measures as stipulated in existing international
relevance and usefulness once we step over the edge of
environmental agreements to prevent serious or
the cliff that lies somewhere beyond the boundaries,
irreversible damage, such as ‘dangerous anthropogenic
and start a deep dive into the Anthropocene’s dark
interference with the climate system’ (United Nations
abyss… It is important to recognise that, once we
Framework Convention on Climate Change, Article 2).
cross tipping points, the transformation of the Earth
The only difference would be the sense of urgency and
System will likely be irreversible.
priority to implement these laws by, for example,
recognising that we are in a climate emergency. This has led legal scholars to call for bolstering existing ‘legal
boundaries’ to limit human impact on the environment within planetary boundaries (Chapron et al., 2017),45 which
collectively define the Holocene basin of attraction (Rockström et al., 2009)46.
But fundamentally, planetary boundaries will lose much of their relevance and usefulness once we step over the edge of
the cliff that lies somewhere beyond the boundaries, and start a deep dive into the Anthropocene’s dark abyss (Biermann
and Kim, 2020;47 Kim and Kotzé, 2021)48. This is not to suggest that our current environmental efforts to minimise our
interference with the Earth System is completely meaningless. Even if we have lost the ability to avoid tipping points, we
would not want to overshoot at high speed. However, it is important to recognise that, once we cross tipping points, the
transformation of the Earth System will likely be irreversible, making a return to Holocene conditions an impossibility in
the absence of active intervention on the part of humans (Steffen et al., 2018).49
What I therefore take as the starting point for reimagining international environmental law is that the Anthropocene
signifies the start of an entirely new, no-analogue state of the Earth System, one that is fundamentally different from the
Holocene (Steffen et al., 2004).50 At its core is the notion of regime shift or critical transition (Scheffer et al., 2012),51 in
41

↩ Lewis, SL, Maslin, MA (2015) Defining the Anthropocene. Nature 519: 171–180.

42

↩ Malhi, Y (2017) The concept of the Anthropocene. Annual Review of Environment and Resources 42: 77–104.

43

↩ Steffen, W, Crutzen, PJ, McNeill, JR (2007) The Anthropocene: Are humans now overwhelming the great forces of nature? Ambio 36: 614–621.

44

↩ Biermann, F, Lövbrand, E (eds) (2019) Anthropocene Encounters: New Directions in Green Political Thinking. Cambridge: Cambridge University Press.

45

↩ Chapron, G, Epstein, Y, Trouwborst, A, et al. (2017) Bolster legal boundaries to stay within planetary boundaries. Nature Ecology & Evolution 1: 1–5.

46

↩ Rockström, J, Steffen, W, Noone, K, et al. (2009) A safe operating space for humanity. Nature 461: 472–475.

↩ Biermann, F, Kim, RE (2020) The boundaries of the planetary boundary framework: A critical appraisal of approaches to define a “safe operating space” for humanity. Annual Review of
Environment and Resources 45: 497–521.
47

↩ Kim, RE, Kotzé, LJ (2021) Planetary boundaries at the intersection of earth system law, science and governance: A state-of-the-art review. Review of European, Comparative &
International Environmental Law 30: 3–15.
48

49

↩ Steffen, W, Rockström, J, Richardson, K, et al. (2018) Trajectories of the Earth System in the Anthropocene. Proceedings of the National Academy of Sciences 2: 201810141–8.

50

↩ Steffen, W, Sanderson, RA, Tyson, PD, et al. (2004) Global Change and the Earth System: A Planet Under Pressure. Berlin: Springer.

51

↩ Scheffer, M, Carpenter, SR, Lenton, TM, et al. (2012) Anticipating critical transitions. Science 338: 344–348.
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which the Earth System transitions from one epoch to another. We are familiar with examples of such ecosystem change
at sub-global scales (Folke et al., 2004)52 with tundra turning to boreal forests or tropical forests turning to savannahs
(Biggs et al., 2018)53. The idea of the Anthropocene suggests that similar thresholds exist at the planetary scale, and the
entire Earth System, as it has in the past, can and will go
The Earth System will never be the same again
through a regime shift from one stable state to another, but
even if human societies manage to reduce the
this time due to human actions. Once the Earth System
atmospheric greenhouse gas concentrations back to
crosses a critical tipping point in the climate system, for
pre-industrial levels. The Earth System would
example, it would enter a new basin of attraction and takes
need to be pushed even harder to the opposite
on new dynamics. Then the Earth System will never be the
extreme to be brought out of the new stable state.
same again even if human societies manage to reduce the
atmospheric greenhouse gas concentrations back to pre-industrial levels. The Earth System would need to be pushed
even harder to the opposite extreme to be brought out of the new stable state (Steffen et al., 2018).54 When the West
Antarctic ice sheet collapses, for example, it will not regrow to the present extent until temperatures are at least one
degree Celsius below pre-industrial levels (Garbe et al., 2020).55
This understanding of the Anthropocene as a rupture in planetary history (Hamilton, 2015b)56 builds on the view of the
Earth System as a complex adaptive system (Steffen et al., 2020).57 It is a system that exhibits nonlinear properties such
as resilience, but also threshold behaviour if pushed too far.
Based on the current trajectory, scientists predict
From this perspective, to say that the Earth System has
that a ‘Hothouse Earth’ awaits at the end, which
entered the Anthropocene means that humans have pushed
will likely be hostile to life as we know it.
the planet beyond some of its critical tipping points and
triggered global tipping cascades (as opposed to simply suggesting that humans have the ability to do so), and now the
Earth System has started a one-way transition into a new stable state. This planetary regime shift may take place on
geological timescales over millennia to complete due to feedback delays. Based on the current trajectory, scientists
predict that a ‘Hothouse Earth’ awaits at the end (Steffen et al., 2018),58 which will likely be hostile to life as we know it.
Once the Earth System reaches that state, the resilience of the system will try to keep it in the new state. Simply reducing
the human footprint would be insufficient or even counterproductive to move the Earth System out of the new basin of
attraction.

It is reasonable to assume that the ruptured
Anthropocene begins when we can no longer avoid
tipping points by just reducing the human footprint on
the planet, but when humans must also actively
intervene in the Earth System… I proceed with the
assumption that we have reached that point of no
return, given the combined commitments on Climate
Change (2021) still fall far short of what is required.

From a governance perspective, it is then useful to
differentiate the Anthropocene epoch into two distinct
periods: before and after global tipping cascades are
triggered. I call them the early Anthropocene and the
ruptured Anthropocene, which are two different
conceptualisations of the Anthropocene from
stratigraphic and Earth System perspectives, respectively

52

↩ Folke, C, Carpenter, S, Walker, B, et al. (2004) Regime shifts, resilience, and biodiversity in ecosystem management. Annual Review of Ecology, Evolution, and Systematics 35: 557–581.

53

↩ Biggs, R, Peterson, GD, Rocha, JC (2018) The regime shifts database: A framework for analyzing regime shifts in social-ecological systems. Ecology and Society 23: 9.

54

↩ Steffen, W, Rockström, J, Richardson, K, et al. (2018) Trajectories of the Earth System in the Anthropocene. Proceedings of the National Academy of Sciences 2: 201810141–8.

55

↩ Garbe, J, Tallberg, J, Boin, A, et al. (2020) The hysteresis of the Antarctic Ice Sheet. Nature 585: 538–544.

56

↩ Hamilton, C (2015b) The Anthropocene as rupture. The Anthropocene Review 3: 93–106.

57

↩ Steffen, W, Richardson, K, Rockström, J, et al. (2020) The emergence and evolution of Earth System Science. Nature Reviews Earth & Environment 1: 1–10.

58

↩ Steffen, W, Rockström, J, Richardson, K, et al. (2018) Trajectories of the Earth System in the Anthropocene. Proceedings of the National Academy of Sciences 2: 201810141–8.
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(Steffen et al., 2016).59 Table 1 provides an overview of their key differences, also in relation to the Holocene. From an
Earth System perspective, the early Anthropocene is when the Earth System still remains in the Holocene basin of
attraction, whereas the ruptured Anthropocene begins when the Earth System has entered a new basin of attraction. The
precise moment when the Earth System would move into a new basin is difficult to predict. But for the purpose of
informing governance responses, it is reasonable to assume that the ruptured Anthropocene begins when we can no
longer avoid tipping points by just reducing the human footprint on the planet, but when humans must also actively
intervene in the Earth System (e.g. MacMartin et al., 2018).60 In the
The biosphere is not simply disappearing
rest of this article, I proceed with the assumption that we have
into the technosphere, but a new
reached that point of no return, given the combined commitments
‘environment’ is arriving, and this time, it
under the United Nations Framework Convention on Climate Change
will in all likelihood not be friendly to
(2021)61 still fall far short of what is required to limit global warming
humans and many other forms of life.
below two degrees Celsius, which is expected to be the tipping point
for the Greenland and West Antarctic ice sheets (Pattyn, 2018)62. space for deliberation with respect for expert
consensus.

Table I. The Holocene, the Early Anthropocene and the Ruptured Anthropocene

59

Holocene

Anthropocene
____________________________________ _______________________________
Early Anthropocene
Ruptured Anthropocene

Human impact

Human impact is
negligible on the
functioning of the Earth
System

Humans as a geophysical force pushed
the Earth System to the edge of the
Holocene basin of attraction

Humans trigger a global tipping
cascade and cause the Earth System
to move into a new basin of
attraction

System state

The Earth System is within
the Holocene envelope of
natural variability

The Earth System is in an unstable
transition state, but it remains in the
Holocene basin of attraction

The Earth System is in a new basin
of attraction, and it gravitates to the
bottom (a new stable state) at an
accelerating rate

Start date

11,700 years ago due to
natural causes

When humans started leaving
stratigraphic signatures; contested but the
mid-20th Century is a strong candidate

When the Earth System crosses
critical tipping points; uncertain but
the early 21st Century is a
reasonable estimate

Evidence

Carbon dioxide
concentrations in ice cores

Stratigraphic presence of radioactive
elements from the first atomic bomb test

Early warning signals for critical
transitions in various tipping
elements

Governance
response

Manage natural resources
sustainably

Minimise human interference with the
Earth System, and maintain or restore
ecological integrity

Actively intervene in the Earth
System to move it out of the hostile
state and into a human-maintained
basin of attraction

↩ Steffen, W, Leinfelder, R, Zalasiewicz, J, et al. (2016) Stratigraphic and Earth System approaches to defining the Anthropocene. Earth’s Future 4: 324–345.

↩ MacMartin, DG, Ricke, KL, Keith, DW (2018) Solar geoengineering as part of an overall strategy for meeting the 1.5°C Paris target. Philosophical Transactions of the Royal Society A:
Mathematical, Physical and Engineering Sciences 376: 20160454–19.
60

↩ United Nations Framework Convention on Climate Change (2021) Nationally Determined Contributions under the Paris Agreement: Synthesis Report by the Secretariat. FCCC/PA/CMA/
2021/2. UNFCCC.
61

62

↩ Pattyn, F (2018) The Greenland and Antarctic ice sheets under 1.5 °C global warming. Nature Climate Change 8: 1053–1061.
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International Environmental Law in a State of Limbo
If we accept that humanity has in effect entered the ruptured Anthropocene, then it prompts us to revisit and scrutinise
the foundations of international environmental law. This is necessary not only because the rupture implies the blurring of
the human-nature dichotomy (Biermann, 2021),63 but more importantly because the environment itself is undergoing
profound transformations, as the Earth System tends towards a new, less habitable, basin of attraction. The biosphere is
not simply disappearing into the technosphere, but a new ‘environment’ is arriving, and this time, it will in all likelihood
not be friendly to humans and many other forms of life. Modern environmentalism therefore has come to an end with
the Anthropocene rupture in the sense that the environment no longer exists as an object for protection from humans.
International environmental law, in its current form, would therefore soon lose relevance since it has been designed
precisely with this objective in mind: to protect the environment from human activities.
Current international environmental law, just like domestic environmental law (Tarlock, 1994),64 has been founded on
the equilibrium paradigm in ecology (Kim and Mackey, 2014)65. The assumption is that the basin of attraction in the
Holocene is known to science, and if the Earth System was left by itself with little anthropogenic interference, we may
reasonably predict the stable state in which the system
The Earth System after rupture acquires a different
would end up. This state is called Holocene stability,
identity, and its new normal state will unlikely be
which is what international environmental law currently
forgiving to many life-forms, including humans…
aims to restore. Generally speaking, international
seguirá soportando la vida, pero la vida que
environmental law emerged and evolved over the past
prosperaría en esas condiciones será drásticamente
few decades with a view to regulating human activity to
diferente de la actual… the sixth mass extinction is
‘let nature be’, and maintain global environmental
accelerating, whereby more than three-quarter of
species may disappear in a geologically short interval. change within the Holocene envelope of natural
variability. This claimed purpose of international
environmental law found its expression in the notion of integrity, which was famously proposed by Leopold (1949)66 as a
normative ideal on par with beauty and stability of the biotic community. Today, all major soft law instruments of
international environmental law such as the Rio Declaration on Environment and Development embrace global
ecological integrity as a key virtue (Kim and Bosselmann, 2015),67 as well as several multilateral environmental
agreements including the Paris Agreement that notes in its preamble ‘the importance of ensuring the integrity of all
ecosystems’.
But what is the meaning of global ecological integrity in the ruptured Anthropocene where equilibrium no longer
remains a valid assumption on a planetary scale? The integrity of Earth’s ecosystem in the ruptured Anthropocene would
not be the same as integrity as we know it. The Earth System after rupture acquires a different identity, and its new
normal state will unlikely be forgiving to many life-forms, including humans. The Earth System will continue to support
life in the ruptured Anthropocene, but life that would thrive in such conditions will be drastically different from today’s.
Indeed the sixth mass extinction is accelerating, whereby more than three-quarter of species may disappear in a

63

↩ Biermann, F (2021) The future of “environmental” policy in the Anthropocene: Time for a paradigm shift. Environmental Politics 30: 61–80.

↩ Tarlock, AD (1994) The nonequilibrium paradigm in ecology and the partial unraveling of environmental law. Loyola of Los Angeles International and Comparative Law Review 27: 1121–
1144.
64

65

↩ Kim, RE, Mackey, B (2014) International environmental law as a complex adaptive system. International Environmental Agreements: Politics, Law and Economics 14: 5–24.
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↩ Leopold, A (1949) A Sand County Almanac. Oxford: Oxford University Press.

↩ Kim, RE, Bosselmann, K (2015) Operationalizing sustainable development: Ecological integrity as a Grundnorm of international law. Review of European, Comparative & International
Environmental Law 24: 194–208.
67

8

TJSGA/Essay/SD (E094) April 2022/Rakhyun E Kim

geologically short interval (Barnosky et al., 2011).68 Humans in particular will likely struggle to prosper in such changing
conditions, and for those in vulnerable positions, even to survive (Lynas, 2020).69 Living in harmony with nature might
eventually become an oxymoron as the ‘revenge of Gaia’
The Earth System has silently crossed irreversible
intensifies (Lovelock, 2006).70 And yet, this nonlinear
tipping points (or it will do so soon), and humanity
transition from the early Anthropocene to the ruptured
has no other option but to go forward in time into
Anthropocene is irreversible, unless humans destabilise the
the (un)knowable unknown.… International
new stable state. The notion of planetary integrity that has
environmental law will need a new raison d’être for
played a significant role in guiding international
‘post-apocalyptic’ environmentalism.
environmental law will therefore lose its utility as a
reference point for the unattainable re-wilding campaign of international environmental law (Bridgewater et al., 2014).71
So, international environmental law is currently in a state of limbo, or the ‘Anthropocene gap’ (Galaz, 2014).72 It remains
nostalgic of the past, but the past conditions of the Holocene have become impossible to restore by reducing our
ecological footprint. The Earth System has silently crossed irreversible tipping points (or it will do so soon), and humanity
has no other option but to go forward in time into the (un)knowable unknown. Global environmental protection as
currently understood as curtailing human interference with the Earth System will not remain suitable as the dominant
paradigm during this one-way transition into a deep, likely hostile, basin of attraction. What it means to be an
environmentalist when the Earth System was tending towards Holocene stability is fundamentally different to when the
Earth System is undergoing a transformation in the ruptured Anthropocene. International environmental law will need a
new raison d’être for ‘post-apocalyptic’ environmentalism.

Taming Gaia 2.0
The idea of Anthropocene rupture is not about giving up and ‘try anything now’ (Purdy, 2015).73 Accepting that the Earth
System will not go back to the Holocene state does not imply there is no urgency or reason for humans to act
responsibly. For one, we may still have some control over
What surviving in the ruptured Anthropocene
the rate at which environmental risks cascade or damage
demands is a paradigm shift from a passive to an
accumulates (Hughes et al., 2013;74 Lenton et al., 2019;75
active form of planetary stewardship… international
Rocha et al., 2018)76. This is especially so if we manage
environmental law 2.0 in the ruptured Anthropocene
to maintain biodiversity for ecosystem resilience (Folke et
should help imagine a safe and just future for all.
al., 2021)77 or govern interacting tipping elements (Galaz
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↩ Barnosky, AD, Matzke, N, Tomiya, S, et al. (2011) Has the Earth’s sixth mass extinction already arrived? Nature 470; 51–57.

69

↩ Lynas, M (2020) Our Final Warning: Six Degrees of Climate Emergency. New York, NY: HarperCollins.
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↩ Lovelock, J (2006) The Revenge of Gaia. London: Penguin Books.

↩ Bridgewater, P, Kim, RE, Bosselmann, K (2014) Ecological integrity: A relevant concept for international environmental law in the Anthropocene? Yearbook of International Environmental
Law 25: 61–78.
71
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↩ Galaz, V (2014) Global Environmental Governance, Technology and Politics: The Anthropocene Gap. Cheltenham: Edward Elgar.
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↩ Purdy, J (2015) After Nature: A Politics for the Anthropocene. Cambridge, MA: Harvard University Press.
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↩ Hughes, TP, Carpenter, S, Rockström, J, et al. (2013) Multiscale regime shifts and planetary boundaries. Trends in Ecology and Evolution 28: 389–395.
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↩ Lenton, TM, Rockström, J, Gaffney, O, et al. (2020) Climate tipping points — too risky to bet against. Nature

76

↩ Rocha, JC, Peterson, G, Bodin, Ö, et al. (2018) Cascading regime shifts within and across scales. Science 362: 1379–1383.
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↩ Folke, C, Polasky, S, Rockström, J, et al. (2021) Our future in the Anthropocene biosphere. Ambio 50: 834–869.
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et al., 2017;78 Sterner et al., 2019;79 Walker et al., 2009)80. But we must act fast. The Earth System will pick up
momentum as it goes through transformation and there is little we could do then to change its trajectory. The sooner we
act, the more agency we would have over the future of Earth.
At a more fundamental level, however, what surviving in the ruptured Anthropocene demands is a paradigm shift from a
passive to an active form of planetary stewardship. The idea that humans need to become active stewards of the Earth’s
life-support system implies that simply reducing human
The basic premise of this concept is that, in the interference is not sufficient to maintain planetary lifeAnthropocene, humans have not only become a
supporting capacity, but we need to actively intervene where
geophysical force, but we have become aware of the
necessary. Metaphorically speaking, humanity needs to make
consequences of our actions on the planet. The
Spaceship Earth manoeuvrable. If international
emergence of self-awareness as a new feedback
environmental law in the early Anthropocene aimed to
loop between humanity and Gaia theoretically
maintain Spaceship Earth on its previous trajectory (Kim and
allows for deliberate self-regulation.
Bosselmann, 2013),81 international environmental law 2.0 in
the ruptured Anthropocene should help imagine a safe and just future for all, put the ‘derailed’ spaceship back on a
desirable trajectory, and monitor its course.
Gaia 2.0 as conceptualised by Lenton and Latour (2018)82 is a useful metaphor for thinking about the challenge of
navigating Spaceship Earth through the ruptured Anthropocene. The basic premise of this concept is that, in the
Anthropocene, humans have not only become a geophysical force,
Geoengineering is neither quick nor cheap…
but we have become aware of the consequences of our actions on
But certain forms of geoengineering, such as
the planet. The emergence of self-awareness as a new feedback loop
ocean alkalinity enhancement (Burns and
between humanity and Gaia theoretically allows for deliberate selfCorbett, 2020), may become a necessary
regulation. In other words, Gaia 2.0 refers to a hypothetical state of
part of long-term survival strategies.
the Earth System where humans have not only acquired disruptive
agency, but also some degree of curative agency for life on Earth. Gaia 2.0 is a Gaia tamed by humanity. I borrowed the
notion of taming from Barabási (2005)83 in the context of ‘taming complexity’, but also from the French novel Le Petit
Prince by Antoine de Saint-Exupéry (1943)84. In the novel, the fox explains to the little prince that ‘apprivoiser’ (taming)
means ‘créer des liens’ (establishing ties) and ‘deviens responsable
The idea of Gaia 2.0 is still hypothetical…
pour toujours de ce que tu as apprivoisé’ (becoming responsible
We will need to approach the Earth System
forever for what you have tamed). It is in this sense that humanity
as a hypercomplex entity, whose behaviour
may need to act somewhat like ‘the God species’ (Lynas, 2011).85 As
we will never entirely master and control.
I will illustrate below, however, the idea of playing God to survive on
Earth raises uncomfortable questions. A key role for the new form of international environmental law would then be to
regulate, or strengthen and limit, the exercise of our curative agency.
↩ Galaz, V, Tallberg, J, Boin, A, et al. (2017) Global governance dimensions of globally networked risks: The state of the art in social science research. Risk, Hazards & Crisis in Public Policy
8: 4–27.
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↩ Walker, B, Barrett, S, Polasky, S, et al. (2009) Looming global-scale failures and missing institutions. Science 325: 1345–1346.

↩ Kim, RE, Bosselmann, K (2013) International environmental law in the Anthropocene: Towards a purposive system of multilateral environmental agreements. Transnational Environmental
Law 2: 285–309.
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↩ Lenton, TM, Latour, B (2018) Gaia 2.0. Science 361: 1066–1068.
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↩ Barabási, A-L (2005) Taming complexity. Nature Physics 1: 68–70.
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85

↩ Lynas, M (2011) The God Species: Saving the Planet in the Age of Humans. Washington, DC: National Geographic.
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One could imagine geoengineering, as a potential interventionist tool, becoming a significant part of what international
environmental law 2.0 would need to regulate. Here I am not resorting to geoengineering as a quick fix or cheaper
alternative to costly climate mitigation measures (Caldeira et al., 2013).86 Geoengineering is neither quick nor cheap
when unintended consequences and associated costs of externalities are fully taken into account (Barrett, 2008;87
Zarnetske et al., 2021)88. But certain forms of geoengineering, such as ocean alkalinity enhancement (Burns and Corbett,
2020),89 may become a necessary part of long-term survival strategies for creating the minimally required conditions for
a habitable planet. Despite uncertainties and imperfections, geoengineering may become indispensable for terraforming
Earth so it can continue to support life as we know it in the ruptured Anthropocene. International environmental law 2.0
would then need to provide the legal basis for humanity to make wise use of powerful but controversial tools such as
geoengineering for the purpose of active planetary stewardship.
The idea of Gaia 2.0 is still hypothetical, and hence it needs to be considered with caution. The exercise of curative
agency, despite its good intentions, will certainly lead to unintended consequences with social and environmental
implications. In fact, it may no longer be useful to frame humans as ‘overwhelming the great forces of nature’ (Steffen et
al., 2007: 614).90 The ability to perturb a system may not require a great force. Although humans have agency to disturb
the Earth System and push it across tipping points, we will unlikely acquire the power to shape it precisely the way we
want. We will need to approach the Earth System as a hypercomplex entity, whose behaviour we will never entirely
master and control. Gaia has always been powerful and will remain so.
While continuing to express humanity’s humility in the light of powerful Gaia, international environmental law 2.0
would need to become a key instrument with which human societies
We disturbed the system and now,
negotiate with and tame Gaia 2.0. Environmentalism in the ruptured
whether we like it or not, we must take
Anthropocene will not stay in the reactive and passive form of
full responsibility by taking
environmentalism, curtailing our impact or interference with the
ownership, and choose our own future.
environment as it has been doing and continues to do so, but must rather
adopt a form of active planetary stewardship (Steffen et al., 2011).91 This means identifying, deliberating and selecting
interventions, and actively steering the Earth System towards a desirable future among many other plausible futures (Bai
et al., 2016).92 We disturbed the system and now, whether we like it or not, we must take full responsibility by taking
ownership, and choose our own future. Earth system governance scholarship has begun exploring the implications of
such thinking (Burch et al., 2019),93 and international environmental law scholarship will need to join the debate
(Stephens, 2018;94 Vidas et al., 2014;95 Viñuales, 2018)96.
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↩ Caldeira, K, Bala, G, Cao, L (2013) The science of geoengineering. Annual Review of Earth and Planetary Sciences 41: 231–256.
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Sciences 118: e1921854118.
88

89
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↩ Burch, S, Gupta, A, Inoue, CYA, et al. (2019) New directions in earth system governance research. Earth System Governance 1: 100006.

↩ Stephens, T (2018) What is the point of international environmental law scholarship in the Anthropocene? In: Pedersen, OW (ed) Perspectives on Environmental Law Scholarship: Essays
on Purpose, Shape and Direction. Cambridge: Cambridge University Press.
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Earth System Law: A Legal Imaginary for Charting a Habitable Future
In recent years, a group of scholars in the Earth System Governance community has proposed earth system law as a new
legal paradigm for the Anthropocene (Gellers, 2021;97 Kotzé, 2020;98 Kotzé and Kim, 2019,99 2020;100 Kim and Kotzé,
2021;101 Mai and Boulot, 2021)102. Although its meaning is still evolving, Kim and Kotzé (2021: 11)103 offer a tentative
definition:
Earth system law [is] an innovative legal imaginary that is rooted in the Anthropocene’s planetary context and its
perceived socio-ecological crisis. Earth system law is aligned with, and responsive to, the Earth system’s functional,
spatial and temporal complexities; and the multiple Earth system science and social science-based governance
challenges arising from a no-analogue state in which the Earth system currently operates.
While it is neither exclusively confined to the international nor environmental domains, the earth system law imaginary
finds its origin in international environmental law scholarship. Conceived as forming the juridical dimension of earth
system governance, earth system law is useful for the systematic interrogation of the role of international environmental
law in the Anthropocene, particularly in relation to questions about complexity, inclusivity, interdependencies, and
pathways for planetary justice (Kotzé, 2019).104
Importantly, earth system law, as currently conceptualised, acknowledges that the pursuit of environmental protection is
unlikely to remain tenable as we move deeper into the Anthropocene (Lorimer, 2015).105 Although primarily built on the
assumptions of what I define as the early Anthropocene (Table 1),
Earth system law is explicit in finding
earth system law does recognise the possibility and implications of
international environmental law ill-equipped
the Anthropocene rupture. In particular, it is explicit in finding
‘for navigating, and ultimately surviving, the
international environmental law ill-equipped ‘for navigating, and
unknown and unsafe space that lies far
ultimately surviving, the unknown and unsafe space that lies far
outside the planetary boundaries’ upper
outside the planetary boundaries’ upper limits’ (Kim and Kotzé,
limits’… It is proactive rather than reactive,
2021: 13).106 In that sense, earth system law acknowledges the
and future-oriented rather than pastarrow of time (or the irreversibility of the Anthropocene rupture)
dependent. It is founded on neither
and seeks to address the normative void (or global environmental
anthropocentric nor ecocentric ethics.
protection becoming an outdated concept). Earth system law is
proactive rather than reactive, and future-oriented rather than past-dependent. It is founded on neither anthropocentric
nor ecocentric ethics, the division of which has become irrelevant. Instead, earth system law embraces the ethics of
planetary stewardship (Schmidt et al., 2016).107
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↩ Gellers, JC (2021) Earth system law and the legal status of non-humans in the Anthropocene. Earth System Governance 7: 100083.
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However, the concept of earth system law and its attendant scholarship have not yet fully embraced the idea of
Anthropocene rupture. In that regard, there are at least four
The first is the challenge of building reflexivity into
prominent challenges that earth system law research will
the design. It demands us to think about the
need to address in the coming years. Addressing these
consequences of our action in ‘deep-time’ and plan
challenges will help to institute active planetary
on geological timescales, but also to react quickly to
stewardship for taming Gaia 2.0 through the exercise of
abrupt changes and cascading risks.
curative agency.
The first is the challenge of building reflexivity into the design of earth system law. Stewarding the Earth System demands
us to think about the consequences of our action in ‘deep-time’ and plan on geological timescales (Shoshitaishvili,
2020),108 but also to react quickly to abrupt changes and cascading risks (Galaz, 2019)109. For example, we will need to
align our thinking with very slow Earth System processes as well as pick up early warning signals for anticipating critical
transitions and navigating these very transitions as they unfold (Scheffer et al., 2009, 2012).110 Therefore, earth system
law will need to strike a balance between stability and flexibility (which would constantly shift), while accepting change
as the norm and institutionalise reflexivity into law (Dryzek,
The second is the challenge of democratising
2014).111 We may need a system of law that is fully modelled
earth system science… One issue under
after the complex adaptive Earth System itself (Kim and Mackey,
discussion is how to democratise planetary
2014).112 The architecture of earth system law would not only
boundaries, which are criticised as technocratic.
allow for institutional adaptation to incremental changes, but
also for switching to a new system state when the state of its regulatory objects undergoes transformation.
The second is the challenge of democratising earth system science. Earth system law needs to be informed by earth
system science, and yet earth system science has been
The third is the challenge of expanding the scope of criticised for lacking democratic legitimacy. This is
planetary justice.… the role of earth system law is to particularly concerning because earth system science
ensure that the costs and benefits are equitably
heavily depends on modelling as a key method (Steffen et
shared. Importantly, the scope of planetary justice al., 2020),113 where the assumptions that modellers bring to
must reach beyond Holocene thinking, and address
their models influence output. Therefore, it is important to
normative questions involving resource allocation
consider who these scientists are and where they come
not only between the rich and the poor but also
from, especially those that participate in the drafting of
between the present and future generations, as well
authoritative scientific assessments that shape policy (Hoas between humans and non-humans.
Lem et al., 2011;114 Gay-Antaki and Liverman, 2018)115.
One issue under discussion is how to democratise planetary boundaries (Kim and Kotzé, 2021),116 which are criticised

108

↩ Shoshitaishvili, B (2020) Deep time and compressed time in the Anthropocene: The new timescape and the value of cosmic storytelling. The Anthropocene Review 7: 125–137.

↩ Galaz, V (2019) Time and politics in the Anthropocene: Too fast, too slow? In: Biermann, F, Lövbrand, E (eds) Anthropocene Encounters: New Directions in Green Political Thinking.
Cambridge: Cambridge University Press.
109

110

↩ Scheffer, M, Bascompte, J, Brock, WA, et al. (2009) Early-warning signals for critical transitions. Nature 461: 53–59.

111

↩ Dryzek, JS (2014) Institutions for the Anthropocene: Governance in a changing earth system. British Journal of Political Science 46: 937–956.

112

↩ Kim, RE, Mackey, B (2014) International environmental law as a complex adaptive system. International Environmental Agreements: Politics, Law and Economics 14: 5–24.

113

↩ Steffen, W, Richardson, K, Rockström, J, et al. (2020) The emergence and evolution of Earth System Science. Nature Reviews Earth & Environment 1: 1–10.

↩ Ho-Lem, C, Zerriffi, H, Kandlikar, M (2011) Who participates in the Intergovernmental Panel on Climate Change and why: A quantitative assessment of the national representation of
authors in the Intergovernmental Panel on Climate Change. Global Environmental Change 21: 1308–1317.
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as technocratic (Biermann and Kim, 2020)117. Some argue that democratisation in this context is achievable through a
legitimate division of labour between experts, citizens, and policy-makers (Pickering and Persson, 2019).118 Yet, the nongovernmental nature of such target-setting initiatives raises fundamental questions of legitimacy and accountability of
earth system science. The recently formed Earth Commission is an example (Rockström et al., 2021),119 which faces the
inherent challenge of representing diverse values in the targets they set for all. Earth system law will need to become
instrumental in addressing such issues and ultimately improve the science-policy interface.
The third is the challenge of expanding the scope of planetary justice. At the core of earth system law are fundamental
questions of justice on a planetary scale (Biermann and Kalfagianni, 2020).120 The politics of the ruptured Anthropocene
will likely be ‘ugly’ (Dalby, 2016)121 or unsettling to say the least, and this will have myriad implications for justice at all
levels and scales. Whichever trajectory humans choose for the future of our planet, certain groups and species will win
while others will lose from new planetary risks (Berkhout, 2014).122 Then it is the role of earth system law to ensure that
the costs and benefits are equitably shared. Importantly, the scope of planetary justice must reach beyond Holocene
thinking, and address normative questions involving
The fourth is the challenge of anticipatory
resource allocation not only between the rich and the poor
governance. In the ruptured Anthropocene, the
(Kashwan et al., 2020),123 but also between the present and
politics of the future will become increasingly
potent. The imaginaries of the future will become future generations, as well as between humans and non124
powerful while the images of the irreversible past humans (Dryzek and Pickering, 2019) . Earth system law
should guarantee the marginalised, the unborn and the
will lose relative importance.
non-human a voice and a seat at the table (Gellers,
125
2021), and ensure their needs and interests are properly considered when choosing a future.
The fourth is the challenge of anticipatory governance. In the ruptured Anthropocene, the politics of the future will
become increasingly potent. The imaginaries of the future will become powerful while the images of the irreversible past
will lose relative importance. Then it becomes important to consider who is actively creating the imaginaries of the
future, through what process, which imaginary becomes dominant, and why (Lövbrand et al., 2015;126 Oomen et al.,
2021)127. The making of planetary futures does not and should not happen in a ‘cockpit’ (Hajer et al., 2015),128 and
global goal-setting becomes ‘the ultimate challenge of planetary stewardship’ in the Anthropocene (Young et al., 2017:
53)129. A key role of earth system law will be to regulate the power of ‘futuring’, and ensure inclusivity in the process of
↩ Biermann, F, Kim, RE (2020) The boundaries of the planetary boundary framework: A critical appraisal of approaches to define a “safe operating space” for humanity. Annual Review of
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social exploration and experimentation (Carpenter et al., 2019).130 This would require the strengthening of democratic
institutions at all levels of governance. For example, the world’s diverse regions should be able to maintain autonomy
and make their own choices about their futures (Bennett et al., 2021),131 but these choices will need to be reconciled at
the global level through deliberative governance (Dryzek et al., 2019)132.

Conclusion
The Anthropocene is not simply pointing to the increasing scale and magnitude of human impact and the associated
Earth system law for the ruptured Anthropocene is
not merely a more stringent form of international
environmental law of the early Anthropocene. The
environment as we know it will soon end, and it will
no longer exist as an object for protection from
human activities.… Earth system law will have to be
radically different in fundamental ways from
international environmental law in its current form.

need for urgent action. As a rupture in planetary history,
the Anthropocene requires a corresponding ‘state shift’ in
the way we think about the past and future. This includes
a reconsideration of the assumptions on which
international environmental law is founded, namely the
restorability of Holocene stability. When the Earth System
crosses critical tipping points and begins a forceful,
nonlinear transformation into a new state, the notion of
protecting the global environment from humans will lose

its meaning.
Earth system law for the ruptured Anthropocene is therefore not merely a more stringent form of international
environmental law of the early Anthropocene. The environment as we know it will soon end, and it will no longer exist
as an object for protection from human activities. By embracing a new set of assumptions of the ruptured Anthropocene,
earth system law will have to be radically different in fundamental
With the overall aim to stimulate a debate, ways from international environmental law in its current form. What
this article has raised more questions than will become key is to regulate the exercise of our curative agency in
providing answers. What exactly this new taming Gaia 2.0 and maintaining its capacity to support life as we
form of earth system law will look like
know it. In this regard, earth system law will need to play an active
remains an open question.
role in steering Spaceship Earth towards a desirable future, while
centrally concerned with questions of justice on a planetary scale.
With the overall aim to stimulate a debate, this article has raised more questions than providing answers. What exactly
this new form of earth system law will look like remains an open question. But I argue that earth system law is critical in
enabling a safe and just transition for a safe and just future, by creating a level playing field for the politics of the future.
Its contents should be filled by as many human and non-human voices as possible. To that end, earth system law
scholarship will require interdisciplinary and transdisciplinary research efforts, not only by drawing on legal theories, but
also by actively engaging with earth system scientists and earth system governance scholars, as well as various
stakeholders who can represent the marginalised, the unborn, and the non-human.
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