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INTRODUCT ION

Is there anything stranger than inhabiting a planet?
Especially when most planets look like Mars and Venus?
Clearly not. –
But is there anything else to inhabit other than planets?
Not that we know of. –
But is it not the case that, so far, wehavenot even inhabited the

planet? Thatwe are only now starting to do so andwill hopefully
and increasingly do so in the future?

That’s right. –
A bundle of questions that boils down to a single, philosoph-

ical one:
“What does it mean to inhabit a planet?”
This question is at the center of a newdiscourse onplanetarity.

Since the early 2020s, we observe a real surge in considerations
around planets within the humanities. They primarily concern
the Earth as a planet, but also touch on what planets generally
possess and what belongs to them (the ‘planetary’) or what is
brought about by them or is in some way connected with them
(‘planetarity’, i.e. the planet as principle and source of effects).

These reflections are developed in various formats, including
academic publications and books (the Goldsmiths Press book
series Planetarities, 2022–) as well as conferences (“Becoming
Planetary as a Challenge,”1 2022), colloquia and other teaching
formats (“Alien Earth: Introduction to PlanetaryHumanities,”2
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2022), postgraduate programs and para-academic incubators
(Digital Earth, 2018–22, The Terraforming, 2020–21; More-
than-Planet-Lab, 2022–; Antikythera, 2023–)3 as well as cul-
tural events (“Where is the Planetary? A Gathering,” 2022).
All of these activities document the emergence of a planetary
humanities, the outlines of which are now discussed more and
more systematically (“Conceptualizing PlanetaryHumanities,”4

2022).
One occasion and focus of the new discourse on the plane-

tary are the radical effects imposed on the planet Earth by the
presence of the intelligent civilization of Homo sapiens. The se-
mantics of ‘planetarity’ here comes in because older concepts
and categories of analysis such as the globe, globality and glob-
alization, with their focus on human agents and historical peri-
ods, are increasingly insufficient to describe an Earth-spanning
history of the present that involves non-human actors and ma-
terials of vastly other-than-human dimensions and ontologies.
Also, today we know the Earth is being transformed no longer
only politically and economically, or even just ecologically, but
also geologically.5 The International Geosphere-Biosphere Pro-
gramme has recorded these transformations in a report (2004)
and noted the exponential increase in the human footprint on
Earth since 19506 – a process that has since been referred to as
the Great Acceleration.7

Thediscourse onplanetarity thus emerges from the samehori-
zon of problems – and, incidentally, is often led by the same
protagonists – as the earlier discussion around the so-called An-
thropocene (which, in its formal geological dimension, has not
been formally ratified by the International Union of Geological
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Sciences): the idea that the Earth has now entered a new geolog-
ical age defined by said effects ofHomo sapiens. But the underly-
ing object described by the term Anthropocene is, precisely, the
‘planet’ – this is the more basic term. It makes sense, then, that
thehumanities are nowmore andmore turning to it, thereby also
making it possible to overcome some of the idiosyncrasies of the
term Anthropocene, which have resulted from its anchoring in
the special science of historical geology.

At the same time, the young discourse on the planetary has
already developed some idiosyncrasies of its own, which can be
explained through the diversity – and to some extent also the
randomness – of the strands of theory that converge within it,
and the absence of a conceptual center of gravity.

We think this gravitational center must be a philosophical
reading of astrobiology – the young science that conceives of life
on Earth as merely one example of life in the universe, and that
(as generalized life science) thinks about that which determines
the formation and evolutionary trajectories of life on habitable
planets. A self-description of the present in astrobiological terms
has so far been lacking from the humanities’ engagement with
the planetary. This book therefore aims to fill the gap with its
astrobiological description of the present.

� THE D I SCOURSE ON PLANETAR ITY

But what is this new discourse all about – how do people think
about planets today?

We distinguish two lines of discourse:
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On the one hand, planetary thinking refers to the Earth sys-
tem, i.e. to the flow of energy and matter through the planet’s
biosphere, atmosphere, hydrosphere and lithosphere, and their
systematic linkage in biogeochemical cycles (cf. chapter A.3).
This is a dimension of the Earth – its basic architecture that con-
stitutes it as an integrated whole of interchanging components –
which human action is only today having a significant impact
upon.

The encounter with the planetary thus conceived is
understood by its theorists as an encounter with an otherness
that transgresses the interior space of purely human affairs and
histories. For the historian and postcolonial thinker Dipesh
Chakrabarty, author of the key work The Climate of History
in a Planetary Age (2021), this is a dimension of being – “the
Earth system, or what I have called ‘the planet.’”8 – which, in its
protracted cyclicality, exhibits a very different temporality than
human biographies and politics. As a product of the Earth’s
deep history, it links us to geological time as soon as we intervene
in it:

The planetary, ultimately, is about how some very long-term plane-
tary processes involving both the living and the nonliving have pro-
vided, and keep providing, the enabling conditions for both human
existence and flourishing.9

According to Chakrabarty, as soon as we encounter the plane-
tary, we become shockingly aware of it as something strange and
other:
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This falling into ‘deep’ history carries with it a certain shock of recog-
nition of the otherness of the planet and its very large-scale spatial
and temporal processes of which humans have, unintentionally, be-
come a part.10

Facedwith the radical otherness of the planet, however, a deeply phe-
nomenological urge on the part of many scientists is to recoil back
into the human-historical time of the present and address the planet
as a matter of profound human concern.11

Accordingly, otherness is here primarily determined tempo-
rally – the intrinsic temporality of the planet (= geological time)
and the temporality of human action and historicity always seem
to diverge in a fundamental way.12 By that very feature, however,
the planet also eludes the horizon of human categories and evalu-
ations, i.e. it also marks an ethical-political outside: “[T]he plan-
etary as such, disclosing vast processes of unhuman dimensions,
cannot be grasped by recourse to any ideal form.”13

Interestingly, the motif of radical otherness has accompanied
the (recent14) discourse of the planetary from the very beginning.
In the early 2000s, the literary scholar Gayatri Spivak (writing
still outside the context of Earth system theory) put it like this:
“The planet is in the species of alterity, belonging to another sys-
tem; and yet we inhabit it, on loan.”15 However, the planet is not
simply our Other; it is, absolutely underived, the Other per se.16

On this basis, Spivak is interested in the effects of defamil-
iarization and uncanniness that planetary thinking can evoke in
(post-colonial) literature, which is important to her with regard
to new foundational ideas for comparative literature. But in a
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recent interview, she brings her planetarity thinking into notice-
able resonance with Chakrabarty’s scenario:

The planet gives a damn. It is so other that it does not consolidate
ourselves by being ‘our’ other. When I talk about “planetarity” we
cannot think the planet; that is what itmeans to say that the planet is
in the species of alterity. It is in the rules of the galaxy and the plan-
etary system and we cannot touch it. The planet has gone extinct
before not because human beings did anything. Thinking planetar-
ity can show us our limits.17

A corresponding postulate of indifference – the planet gives a
damn– can also be found inChakrabarty.18As part of a research
project by philosopher and design theorist Benjamin Bratton,
the philosopher Lukáš Likavčan then makes this indifference
postulate the linchpin of a position which, commencing from
the otherness of the planet, aims at decentering theHomo sapiens
civilization that dwells there:

The central figure of comparative planetology is that of the Plan-
etary – the cosmogram that presents Earth as an impersonal, geo-
physical process in which humans play the role of temporary medi-
ators. This figure is informed by contemporary ecology and climate
science.19

The idea that humans are merely “temporary mediators” of
Earth system processes – i.e., redirect the energy and matter of
the Earth system into their societies and bind them there for a
brief time before vanishing from the face of the Earth (extinc-
tion) – implies that the emergence of an intelligent civilization
does not add anything new or even essential to a planet and its
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history: the civilization remains superficial and external to the
planet. And this is a planet that Likavčan, like Chakrabarty,
imagines as operating in geological deep time;20 like Spivak
(speaking of seemingly timeless “rules of the galaxy and the plan-
etary system”), he also believes the Earth is always doing more or
less its own (same) thing:

There were eons of geological processes that did well without the
help of this [= the human] species, and they will surely do well too
after humanity’s extinction.21

It is only logical, then, that this line of thinking – still unin-
formed by astrobiological insights or not interested in them –
results in an image of the planet as unpopulated by humans. If
you want to understand the planetary, goes the reasoning, you
should focus on the Earth after the end or (as in the following
quote) before the emergence of humanity:

Earth-without-us is a figure that always already precedes andmanip-
ulates the human, and in doing so, moves us away from the idea of
the human as the principle that constitutes the planet being the way
it is.22

[This figure] instructs us to think about the planet as existing always
and fundamentally without us.23

We wonder, however, what sense it makes to look at the planet
philosophically through the lens of its being unpopulated by hu-
mans, at amomentwhen a record number of 8 billion people are
present on it?

15



Especially where humans have collectively begun to intervene
so massively in the hitherto untouched architecture of the Earth
system itself that it is catapulted into a new geological age, speak-
ing of an “otherness” of the planet becomes questionable.

It is also hardly plausible that the Earth system should be im-
mune to ethical or political evaluations and categories at a time
when people are implicated in its deformation (global warming,
land use patterns, extractivism) in an obscenely unequal way
and are just as unequally affected by the costs or negative con-
sequences of that process.

And is it true at all that the only temporality proper to
the planet itself is the infinitely slow, geological one (as was
Chakrabarty’s starting point)?

Is this tenable from a natural-philosophical point of view?
We’re not sure at all, especiallywhen considering that itwas noth-
ing but the Earth system that produced the people who are now
deforming it: in what valid sense, then, could it be ontologically
alien to them?

Aren’t Earth-like planets precisely the places in the universe –
and perhaps the only ones – that are outright ready for the inter-
vention of the intelligent civilizations they have created, or even
co-evolved with?

A second line of discourse in the new thinking on the plan-
etary focuses on the question of how we can at all perceive the
Earth as a planet, and how this perception could or should guide
our actions towards it, both collectively and individually.

This question of perception is not exhausted by the astronom-
ical understanding of the Earth as a celestial body in the solar sys-
tem and theMilkyWay, and of its formation (first in Kant’s and
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Laplace’s nebular hypothesis on the formation of planets from
a primordial nebula); nor is it fully addressed by the growing
knowledge of the deep history of the Earth and the sequence of
its geological ages or of biological evolution as the principle of
its natural history up to this point. Likewise, it does not suffice
to have a vague consciousness of the fragility of our earthbound
existence and thus the dependence of our species onplanet Earth.
(As we shall see, the fashionable environmentalist slogan there
is no planet B even points to a fundamental misunderstanding
in this regard.) Rather, the question of perception is today fo-
cused on making the Earth system actually perceptible and un-
derstandable in its components (climate system, biogeochemical
cycles, biodiversity, etc.) – including the interconnectedness and
impact of life as part of this planetary whole. The formation of
an empirically or quantitatively based conceptionof the planet as
a system, however, depends on the existence of a planetary infras-
tructure and apparatus of knowledge, or in Benjamin Bratton’s
terms: on “planetary-scale computation” (Earth-spanning data
processing and computational processes).

Today, the Earth is covered by a network of sensors such as
weather stations, satellites, research stations, etc., that produce
large amounts of data which are fed into elaborate computer
models of the climate and Earth system. Bratton stages the emer-
gence of this sensory system and calculation activity as a kind of
natural phenomenon revealed to us in a fast-forward film that
takes us through the entire history of the Earth:

In the very last moments of the movie [...] you would also see
something unusual: the sprouting of clouds of satellites, and the
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wrapping of the land and seas with wires made of metal and glass.
You would see the sudden appearance of an intricate artificial plan-
etary crust capable of tremendous feats of communication and
calculation, enabling planetary self-awareness – indeed, planetary
sapience.24

Earth-spanning sensor technology thus enables planetary aware-
ness and self-perception, and even sapience. For Bratton, it
forms the basis of any successful governance of the Earth system:

I call this terraforming–not of another planet, but of our own. It is a
deliberate, practical, political and programmatic project to conceive
and compose a viable planetarity based on the secular disenchant-
ment of Earth through the ongoing artificialization of intelligence
and the emergence of a general sapience that conjoins human and
nonhuman cognition.25

The same basic idea can be found in a text that sociologist
Bruno Latour wrote with Earth system theorist Tim Lenton un-
der the title Gaia 2.0. In the early years of Earth system the-
ory, James Lovelock and Lynn Margulis had brought the con-
cept of Gaia (much discussed from the beginning and also to-
day mostly viewed with skepticism) into play for understanding
non-human, therefore unconscious and non-anticipatory self-
regulation processes that would secure the long-term preserva-
tion of terrestrial habitability.26 Latour and Lenton would like
to see a corresponding Gaia mechanism “2.0” become a reality
in the 21st century as a man-made governance project:

Creating an infrastructure of sensors that allows tracking the lag
time between environmental changes and reactions of societies is the
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only practical way in which we can hope to add some self-awareness
to Gaia’s self-regulation.27

On the other hand, we observe that – within the same line of
discourse – the planet and planetarity are repeatedly positioned
against precisely such forms of representability.

The starting point for this is a passage in Spivak’s text, which
has been quoted many times (and partially already above):

The globe is on our computers. No one lives there. It allows us
to think that we can aim to control it. The planet is in the species
of alterity, belonging to another system; and yet we inhabit it, on
loan.28

In this way, Spivak suggests a difference between the globe as a
cartographic representation, which – seemingly uninhabited by
humans and other living beings – designates the Earth as a space
of (colonial, imperial or capitalist) domination, and the planet as
an object that is not represented but real and inhabited (even if
only on loan) and therefore resists fantasies of seamless control.

The distinction between globe/globalization on the one hand
and planet/the planetary on the other was here already encoun-
tered at the very beginning – albeit only with regard to the types
of actors and depths of impact implied in each. Here, Spivak is
concernedwith something else: “dis-locating a position that only
seeks to control by digital quantification.”29 This is not specif-
ically formulated with Earth sensing and calculating technolo-
gies in mind, but it can be applied to them, which seems to be
exactly what media and cultural theorist Jennifer Gabrys does
in her critique of Bratton. In particular, she problematizes any
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holistic or totalizing representation of the Earth, any “total view”
that already characterized the figuration of the globe now being
applied to the planet:30

Technology – especially computational technology – is analyzed as
something on the ‘scale’ of the planetary. Technology is seen to over-
run and command the planetary. The planetary is discussed as a
figure of massiveness. Its invocation suggests total dominion: the
rolling out of behemoth systems that hold the planet and all of its
entities in a space of complete capture. This total view of Earth has
an even longer history within modes of control and colonialism.31

Following Spivak’s impulse, Gabrys is then concernedwith posi-
tioning the figure of the planet against the globe for the purpose
of warding off the violence that historically had been (and still is)
linked to cartography and satellite technology as techniques of
power:

The planetary can be a different figure for undoing the totality of
globes and globality. Rather than bringing the Earth into view as a
total object [...], the planetary remains that which cannot be fixed or
settled. The planetary resists representation.32

This is somewhat reminiscent of Chakrabarty’s dictum that the
planet eludes humanistic and human value categories. Again, we
ask ourselves how, exactly, the planet is supposed to elude its
representation, when today it is obviously represented and mea-
sured on an ongoing basis – including as Earth system totality?
Or isGabrys’s formulation not intended to bematter-of-fact but
aspirational?33
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It is obvious that Bratton’s vision of planetary “sapience” by
way of Earth sensing can appear as problematic where it does not
sufficiently illuminate the concrete actors behind the data col-
lections and the computer modeling and ignores their (intended
or unintended) power effects. Even more generally, the concept
of the planetary, used as a spatial concept – i.e., as a synonym
for ‘Earth-spanning’ (as in: “planetary-scale computation”) – is
notoriously imprecise because it does not capture the specifics of
spatial configurations; for example, the location and geopolitical
affiliations of the institutionswhere climate andEarth system sci-
ence is now conducted, most of which are located in the Global
North.

Conversely, these activities cannot simply bewished away, but
should be further analyzed as a field of conflicting interests, and
it remains unclear how, for example, climate activists would get
along at all without a holistic (i.e. “totalizing”) view of the cli-
mate or Earth system.

After all, if you lose sight of the Earth system, will you still
encounter the planet at all?

And beyond that, or back to our initial question: What does
it mean to inhabit a planet?

� ASTROB IOLOG ICAL INTERVENT ION

We consider contemporary thought around the planetary to be
very productive. At the same time, it is obvious that the ap-
proaches mentioned remain rather disparate.
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How do they fit together and what is it that connects them?
We believe that astrobiology is, or should become, their (still
largely undiscovered) conceptual center of gravity. To be precise:
an astrobiologically informed philosophy of nature – something
that hardly exists so far. Our thesis is that the concept of the
planetary has its proper place in an astrobiological description
of ourselves today; only in this context will the concept prove
its inner consistency and productivity. From readings of key as-
trobiological texts we draw the philosophical consequence that
intelligent civilizations must be a rare but nevertheless ‘ontologi-
cally regular’ property of Earth-like planets. This consequence is
just as much a part of the “practice of planetary thinking” (Got-
thard Günther34) as is the recognition that none other than the
planets themselves (as producers of such civilizations) are the ul-
timate subjects of thought – hence the double legibility of our
title Thinking Planets. For us, such considerations are a key by
means of whichmany of the conceptual ambiguities, unresolved
issues and gaps within the still young discourse on the planetary
can be rendered transparent and reconsidered productively.

With this approach, we pick up on an impulse of the human
geographer Bronislaw Szerszynski:

[The] discussion about the technosphere and the Earth’s possible
current geological transition needs to be expanded; it is only by situ-
ating the Earth’s particular trajectory of developmentwithin awider
[astrobiological] ‘phase space’ of possible such trajectories, both real
and imagined, that we can hope fully to understand what is occur-
ring on the Earth.35

Similar formulations can also be found in Bratton’s work:
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[A]fter several visits and flybys, from Europa to Pluto, and long-
term robot inhabitants onMars, debating “planetarity” should also
be seen as the subject matter of a more general inquiry of compara-
tive planetology.36

On the other hand, our approach is an objection to Latour’s
claim that the central astrobiological premise (the Earth being
merely one of countless habitable planets in the universe) perpet-
uates an essentially still Galilean – objectifying, reifying – con-
cept of nature.37

That’s simply not true. On the contrary, wewill see how astro-
biology has the potential to revolutionize natural philosophy. In-
stead of looking at the Earth from the outside, as Latour suggests,
astrobiology refers to the intrinsic construction and navigation
of its future.

The affiliation of the planetary with astrobiology becomes
obvious already by looking at the history of science, namely by
the fact that the planetary – the recognition that planets are sys-
tems of living and non-living components that interpenetrate
and shape each other – has its origin in the search for extrater-
restrial intelligence (SETI, for short38) since the 1960s, i.e. in the
precursors of astrobiology as a science:

Consider this: it was the very technology of space exploration that
came out of the Cold War and the growing weaponization of atmo-
sphere and space that eventually brought the Gaia moment into our
awareness.39

In this respect, it is perhaps no coincidence that the climate and
biodiversity crisis is now regularly described – albeit rarely explic-
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itly – in astrobiological terminology, more precisely: in terms of
the Earth’s habitability and the loss thereof (for example, in the
works of AchilleMbembe orDavidWallace-Wells40). Evenmore
remarkable, then, is the lack of interest inside the nascent plane-
tary humanities regarding approaches and scientific disciplines
that have traditionally covered the study of planets. Even where
planets or planetarity are not merely metaphors for alternative
descriptions of our social and civilizational existence, the some-
times spectacular, even groundbreaking developments in astron-
omy and astrobiology of recent decades play almost no role.

It is our (natural-)philosophical conviction, however, that es-
pecially astrobiology offers decisive insights for a better under-
standing of the co-evolutionary development of planets and the
(basic or complex) forms of life encountered on them at differ-
ent points in time. Such co-evolution does not only apply to
the intelligent civilization ofHomo sapiens and its impact on the
planet – especially in the so-called Anthropocene –, but begins
at the latest with the stabilization of planetary temperatures by
eukaryotic cells. And it is linked to a genuinely new astrobiolog-
ical understanding of The Origin and Nature of Life on Earth
(to cite a book title by Eric Smith and Harold Morowitz): “that
life emerged early and has persisted robustly because the origin
of life was actually a transition away from a less stable planetary
condition devoid of life, and into a more stable condition that
includes a biosphere.”41

In a sense, then, astrobiology’s achievement in the last decades
consists in the consolidation of its very object of study: life on
a plurality of planets (as well as the associated, entirely new ap-
proaches to an understanding of life in all its aspects; not just its
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emergence). Above all, the focus on planets in the plural is asso-
ciated with insights into the variability and general temporality
of these celestial bodies:

Weall have a conception of our planet in the present day: dominated
by oceans, a green and blue place, and our place. But as we go back
in time and forward in time, we find that the Earth was and abso-
lutelywill be a place very different from the planetwe now call home.
Earthlike is really a time as well as a “place” definition, it turns out.42

Habitable planets are not inert lumps ofmatter. In our analyses,
therefore, we consider them less as extended objects (which they
also are) than as temporal phenomena. Analogously, nature is
to be understood less as a stock of things than as the process
whereby a possibilityspace is unfolded. Habitable planets are fig-
ures in time that, where they develop life, pass through a series of
Major Evolutionary Transitions. The variety of such trajectories,
their conditions andmodalities form the subject of what we will
call astrobiology’s general planetary model.

Earlier reorganizations of the information and knowledge
space of astronomy were already linked to media-technological
shifts – with corresponding irritations of the accustomed under-
standing of space and time. This is true from Alexander von
Humboldt’s Cosmos Lectures (1827/28) with their reference to
asynchrony – “the aspect of the starry heavens presents us with
the spectacle of that which is only apparently simultaneous” –
to the self-reflection of the Earth brought about by satellites in
recent decades.43

It is only today, however, that planets become legible as con-
stitutively temporal figures. Thinking Planets wants to create a
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new natural-philosophical framework based on this recognition,
and on recent knowledge about the potentially infinite series of
exoplanets in the universe, trying to spell out its consequences.
The consideration of the Earth in light of new astrobiological
and philosophical concepts leads us to a new philosophy of na-
ture, understanding ‘nature’ not primarily phenomenally (as a
separate realm of reality with certain properties), but function-
ally: as the exploration of the Earth’s possibilityspace by way of
evolutionary and other natural-historical processes. Such an ap-
proach makes it possible to understand life in general, and intel-
ligence in particular, as the driving forces of natural history, and
to recognize human societies, cities, and technological systems as
new natural phenomena on the planet (rather than merely iden-
tifying them as vague hallmarks of a new Anthropocene geolog-
ical era). Planetary thinking means experiencing and coming to
terms theoreticallywith the collapse of the established separation
of geosphere, biosphere and technosphere. This follows from
the astrobiological evidence that the world’s human population
is a planetary property just like the rest of the biosphere towhich
it is inextricably linked.

It is, therefore, not just that the distinction between culture
and nature (which was historically constitutive of cultural stud-
ies) has become untenable. From an astrobiological perspective,
we also recognize the world’s population, its cultural histories
and respective technological dynamics as themain arena of the
Earth’s natural history in its unfolding – and not only in the
present and future:
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The creation of intelligent life and civilization has produced a funda-
mentally different planetary system than existed ten thousand years
ago. One could argue that the potential for planetary change is al-
most as great as that caused by origin of life or the rise of oxygen.44

For us, learning to think and live the planetary way relates to the
insight that life has only ever developed through a process of co-
engineering with a constantly changing planet that it helped to
create. This is true from themicrobial invention of photosynthe-
sis –whose productionof the toxic oxygen gas led to the so-called
GreatOxidation Event (orOxygenCatastrophe) as well as to sev-
eral Snowball Earth episodes of a frozen Earth – to, hopefully,
the future evolutionary development of complex life.

Thus, we can already see how the astrobiological serialization
and temporalization of the Earth fundamentally revise the im-
age of the planet (present in parts of the planetarity discourse)
as alien and static – and, correspondingly, of intelligent civiliza-
tion as external and accidental to it and its natural state of affairs.
Against this background, all the supposed constants with regard
to ‘nature’ (or its successors: ‘environment’ and ‘climate’) turn
out to be symptoms of a shortsightedness with regard to natural
history and natural philosophy.45

� HYPER -ANT IC I PAT ION

Only where knowledge of the planet’s changes is established are
the conditions met for consciously inhabiting that planet, i.e.,
for living on the planet instead of just dwelling somewhere on
its surface. Obviously humans have never lived anywhere but on
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Earth. In a qualified sense, however, i.e., as a planet, we inhabit
the Earth only to the extent that we (as biological beings under-
standing the geological and technological foundation of our exis-
tence) learn to recognize and then shape the new geopolitical and
geopsychological playing fields of the present.

One starting point here is the radical shift introduced by
a philosophical reading of astrobiology into earlier thinking
around theplanetary: transforming theplanetary fromaconcept
of space (‘Earth-spanning’...) to a concept of time (the planet is
its becoming, temporal signature).

In this context, computer models of the Earth system – the
mathematical models of climate, population dynamics, eco-
nomic activities, etc. – create a very much expanded time hori-
zon for our societies. This point is easily overlooked. But what
all these models have in common is a pronounced temporal di-
mension: modeling the planet = modeling its future. Planetary
computation makes the planet’s future more transparent to us
as a space for action. We consider the model-based projections
to 2030, 2050, 2100 that are ubiquitous in the media, in politics
and business today, as indicative of the emergence of a new dis-
positif of governmentality: the dispositif of hyper-anticipation.

Hyper-anticipation is a new political toolkit that could enable
us to collectively navigate the future course of the Earth’s natural
history – of an ‘environment’ or a ‘climate’, mind you, that have
significantly changed their character. In terms of media theory,
“calculation” more and more “becomes our environment.”46 At
the same time, hyper-anticipation is a newbattleground concern-
ing questions of who produces, controls, and profits from this
knowledge of the future – and who doesn’t: which planetary
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future should become real, and in whose favor? Instead of ex-
hausting oneself in an illusory opposition or supposed conflict
between amerely assumed planetary ‘sapience’ and an equally as-
sumedunrepresentability of the planet, webelieve that a political
analysis of this dispositif is one of the major philosophical tasks
when thinking about planetarity.

� AUTOB IOGRAPHY AND NATURAL HI STORY

The temporality of planetary conditions as brought to the fore
by the astrobiological intervention has further, hitherto unad-
dressed consequences for our psychological self-understanding
as temporal beings. This idea is at the heart of the second part of
the book, which takes the form of a philosophical dialogue.

Here, the natural-philosophical advancement of astrobiology
as a science is the key for us to bring the conceptualworlds and re-
alities of planetarity –which always seem ‘too large’ vis-à-vis indi-
vidual observers and living beings – into the scale of our situated
lives, i.e., tomake planetarity visible as a principle in our lives and
thereby also to gain new ways of self-relation. Usually, scaling
down macro objects to a meso-realm that would be compatible
and comprehensible to us – the dimension of the individual life –
is achieved by moving into the local: by withdrawing from the
scale of the planet (see Gabrys’s citizen sensing projects). For us,
conversely, the downscaling takes place through the empirically
observed synchronization of natural-historical and biographical
time on the one hand and the anticipatory mapping of biographi-
cal time by Earth systemmodels on the other.
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Quite unintentionally, economic forecasts for 2050 or simu-
lations of population development up to 2070 also shed light on
the biographical space that unfolds before observers as they age.
In our analysis, suchprojections are associatedwith concrete sub-
jectification effects – they generate a new sense of biographical
wholeness or finitude. Focusing in on the temporal frame of the
biography – the singularity of our own lives starting in 1973 and
1977, respectively – allows us to analyze the existential charge of
what it means to inhabit the planetary today, which, in the age
of hyper-anticipation, ismarked by deep traces from the past and
the future.

Today, the pace of natural history increasingly registers on
the scale of biographical time: the morphological developments
in computer technology, genetically modified organisms, energy
technologies (like nuclear fusion) and tissue engineering since
the 1970s exemplify an unfolding of the Earth’s natural history
that we can observe first-hand. Their timeline is inextricably in-
tertwined with that of our lives. This interconnection is particu-
larly existential in view of the developments inmedical and phar-
maceutical technologies in recent decades: With every year that
we continue to live, they result in a further increase in our life
expectancy, which in turn allows us a view into an ever deeper
natural-historical future of the Earth. This not only gives rise to
a planetary imperative to recognize and remedy themetaphysical
crime of extremely unequal life expectancies in the world popu-
lation (a crime that is metaphysical in not being purely situated
inside the experiential physical world of a life). It also lays an
emphasis on old age. The ‘territory’ that we inhabit when in-
habiting the planetary is always the next couple of decades. If,
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therefore, inhabiting the planet takes place in time – as we age –,
it is in the oldest age that we encounter the planet in its highest
degree of futurity.
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PA RT A

A S T R O B I O L O G Y ( D E E P T I M E )





Astrobiology is a young science that only emerged as a discipline
in the 1990s.47 Its prehistory lies in the search for present or past
extraterrestrial life within the solar system, especially on Mars
(starting with the Viking 1 mission in 1975). From there it ex-
panded to the search for signs of life on planets outside the solar
system (exoplanets) and linked up with a puzzling question that
was also very much present in the cultural imaginary of the time:
why exoplanetary civilizations have not long since contacted or
visited Earth (Fermi’s paradox, Drake’s equation48).

It is only in the last three decades, however, that exoplanets
have actually been sighted in increasing numbers (using the Ke-
pler, then the TESS space telescope) and examined for biosigna-
tures – this is what is called the exoplanet revolution.49 While
around 30 exoplanets were discovered in the 1990s, there were
almost 400 in the 2000s and several thousand in the 2010s.50

The focus here is on the chemical-atmospheric changes that life
causes onplanets and that canbedetected at great distances. This
search is unspecific regarding the question of whether we are
dealing with simple or complex, even intelligent life. Meanwhile,
projects such as Breakthrough Listen (2016–) or FAST (2020–)
continue to scan the sky for electromagnetic signals, which are
assumed to be markers of intelligent, so-called “astronomically
active” civilizations outside the solar system (SETI).

In the newmillennium, these empirical undertakings in astro-
biologywere accompanied by a number of groundbreaking theo-
retical developments – most notably the Rare Earth Hypothesis
of Donald Brownlee and Peter Ward, who, using the model case
of the Earth, argue for a wide distribution of simple life but an
extreme rarity of complex life in the universe.
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[A]nother insight of the Astrobiological Revolution has been that
attaining the stage of animal life is one thing, but maintaining that
level is quite something else.51

This is because such maintenance requires certain stabilization
factors – such as a moon, plate tectonics, and the absence of fa-
tal comet impacts – which happen to be present on Earth while
presumably being absent on the vast majority of habitable plan-
ets. And even on our planet, complex (animal) life has passed
through a whole series of catastrophic mass extinction events
since its development in the Cambrian explosion about 500 mil-
lion years ago, which it could easily not have survived (mass ex-
tinctions are characterized by a loss of ≥ 80% in a much shorter
periodof time, compared to the ‘normal’ extinction rate of about
30% of all species every 10 million years, or about 65% every 100
million years).

In addition to this astrobiologically relevant increase in geo-
logical knowledge, new findings on the development of life un-
der extreme conditions (extremophiles) and hypotheses on the
extraterrestrial origin of life – togetherwith its possible interplan-
etary import by meteorites, the so-called transpermia hypothe-
sis – have led to a new theoretical understanding of life as a gen-
uinely planetary phenomenon since the 1990s.

The emergence of life fromnon-living entities – from the not-
yet-aliveness of young habitable planets – corresponds to a new
ordering pattern for planetary matter and suggests that biology is
in a sense always astrobiology: life basically being a planetary state.
Conversely, inhabited planets cannot be described geologically
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fig. 1

without taking into account the geomorphological force of the
living processes that take hold of them:

This perspective, which makes life a planetary property [...], opens
the way to amore general treatment of biology at its core as a system
science rather than a strictly historical discipline.52

However, in order for the planetary state of ‘life’ to actually un-
fold its immense powers and potentials, two things are required:
a lot of time – and a lot of attempts.
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1 . THE ASTROB IOLOG ICAL SER I E S

In his classic Wonderful Life (1989), evolutionary biologist
Stephen J. Gould develops the thought experiment of replaying
the history of life:

I call this experiment “replaying life’s tape.” You press the rewind
button and, making sure you thoroughly erase everything that actu-
ally happened, go back to any time and place in the past – say, to
the seas of the Burgess Shale [in theMiddle Cambrian, roughly 500
million years ago – AA, DF]. Then let the tape run again and see if
the repetition looks at all like the original.53

Gould’s thought experiment was not yet formulated in an astro-
biological context. Nevertheless, his scenario is very helpful to
conceptualize some of the central ideas and operations of astro-
biological thinking (counteracting the above-mentioned deficits
of contemporary theories of planetarity). For the basic theoreti-
cal operation of astrobiology consists in interpreting this replay
of planetary history, which is hypothetical for the Earth, as real
in the universe: The “tape” of life is actually replayed countless
times in the universe, namely in the form of billions of Earth-like
exoplanets each starting their histories anew.

This basic equivalence is based on the so-called Copernican
principle:

The consensual scientific position regarding the physical conditions
for life elsewhere is underlined by the Copernican presupposition:
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Earth is not unique; Earth-like environments enabling life might oc-
cur on other planets and moons. Recent data attesting to the pro-
liferation of planetary systems in the galaxy and the discovery of an
Earth-sized planet in the habitable zone of its star give credence to
this conception.54

Earth-likeness does not always equate to Earth-identity. While
Gould’s thought experiment starts from the identical initial state
of an earlier Earth, the ‘astrobiological replay’ contains amore or
less strong variationof initial conditions: every single feature that
describes the early Earth can be thought of as being present (or
not) on other habitable planets, and every single parameter by
which we analyze a planet can deviate to greater or lesser extent
from conditions here on Earth.

This understanding at once clarifies and expands what was
still a mere thought experiment for Gould in the 1980s. Already
in the case of identical initial conditions – e.g., two identical early
Earths–onemust askwhether theplanetaryprocess of lifewould
unfold similarly in each ‘replay’. But then even more so, types
and degrees of deviation from the Earth’s initial conditions will
be associatedwith correspondingly different trajectories of life in
the continued ‘replay’ of billions of planetary stories out there in
the universe. The sum of these paths constitutes the morpholog-
ical space of life as is possible in this universe.

From a philosophical point of view, the groundbreaking the-
oretical innovation of astrobiology therefore consists of two op-
erations:
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fig. 2

(1) Astrobiology serializes the Earth. It places the Earth in a
hypothetical, in principle infinite series with itself; and in a real,
billion-fold series of Earth-like exoplanets in the universe.

What is easily lost in the multitude and diversity of astrobio-
logical research designs and individual projects is that they in fact
lead towards the elaboration of a single, uniform model space –
a general planetary model that would exhaustively describe the
possibilityspace of habitable planets in the universe. And while
current astrobiological research is by nomeans there yet, the gen-
eral planetary model is its vanishing point.

According to the Copernican principle, all habitable planets
are subject to the same fundamental conditions: they all have the
same set of chemical elements and physical forces or laws at their

40



fig. 3 fig. 4

disposal (gravity, electromagnetic force, strong andweak nuclear
force, etc.), some of which have made up the universe since its
earliest moments, some of which have only arisen in the course
of time (like the heavier chemical elements from hydrogen in the
early universe).

Bronislaw Szerszynski also thinks along these lines when he
writes:

The deepening understanding of our own solar system and the con-
tinuing discovery of diverse exoplanets orbiting other stars can help
us to construct a far more expansive theoretical ‘phase space’ for
planetary development, one that can accommodate diverse possible
developmental trajectories of planets.55

(2) Astrobiology temporalizes the Earth. Artistic representations
of planets of different types, which are placed next to each other
like marbles of different colors, convey a reductive image of plan-
ets that takes the uninhabited planet as its archetype. The same is
true of Google Earth, which confuses the ‘Earth’ with a digitally
assembled patchwork of contemporary snapshots of the fully
mapped globe. Viewed through the lens of astrobiology, how-
ever, planets appear neither as inert lumps of matter nor as snap-
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shots, but as extended time sequences, temporal figures. Their
gestalt lies less in their material nature and spatial configuration
(at whatever point in time) than in the profile of their process
between beginning and end.

Planets are flourishes in time.
In our astrobiological understanding, the morphology of

planets is the morphology of their becoming, their temporal
signature, the conditions and patterns of which the planetary
model theorizes:

[C]omparative planetology helps us to see planets as historical be-
ings – entities whose states and trajectories change over time.56

Astrobiology thus becomes an ultimate horizon of any historical
science, adding to historiography something it usually lacks, but
which is absolutely necessary in any ‘scientific’ approach, namely
repeatability. Even though philosophy still has a long way to go
in figuring out the consequences of astrobiology for our under-
standing of history, that much has become obvious: Without
a broadened horizon of the astrobiological kind, historiography
can only ever look at the one history which hasmaterialized, or at
repetitions within this one history (recurring patterns), or syn-
chronous repetitions in space (cross-cultural comparison) as a
substitute for repeatability. And this is the way in which histori-
ography, and even Big History, is usually conducted.

Astrobiology, on the contrary, offers an epistemology based
on repetition and allows its application to the field of history.
It encourages us – and also provides empirically derived tools
and analyses – to place the observable history of the Earth in the
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context of a virtual repeatability of Earth stories. In addition,
astrobiology enhances empirical progress in the observation of
repeated planetary trajectories by searching for Earth-like exo-
planets (however fine-grained the empirical approaches may be
at this point).

Incidentally, Oswald Spengler’s idea of a homology of histor-
ical phenomena appears as surprisingly timely in this context,
where homologies may no longer exist only between different
places and times on Earth, but also within the astrobiological
series. What dowemeanby that? In his classic on the philosophy
of history, otherwise untimely and problematic inmany respects,
Spengler observes a homology of historical phenomena, accord-
ing to which phenomena or facts that are chronologically sepa-
rated by thousands of years can still be simultaneous in a particu-
lar way, namely insofar as they have analogous or homologous
significance within their cultures: “[A]nd we might have ven-
tured to describe Pythagoras as the contemporary of Descartes,
Archytas of Laplace, Archimedes of Gauss. The Ionic and the
Baroque, again, ran their course contemporaneously. Polygnotus
pairs in time with Rembrandt, Polycletus with Bach.”57 From
an astrobiological perspective, however, homologies like the ex-
istence of ‘astronomically active’ intelligent civilizations at a cer-
tain level of technological development could even be expected
on far-apart exoplanets that start their path through their evolu-
tionary transitions (see below) billions of years earlier or later in
the universe.

The twooperations elaborated above, the serialization and the
temporalization of the Earth, are thus intertwined. We will stick
with them in what follows. Admittedly we are not friends of the
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one history of the Earth and humanity, or even of this one politi-
cal history that is unfolding before our eyes. We are tired of being
presentedwith the same historical protagonists of the same story
over and over again – the ones we can only observe. Instead, we
are fascinated by the space of all possible histories of the Earth: we
love the planetary model. It is this model that we desire, and in
a certain sense we are much more willing to inhabit its modeled
space than the abyss of the single history that hasmaterialized out
of it. This is how astrobiology adds to our quality of life.

� EVOLUT IONARY TRANS IT IONS ( 1 – 8 )

If planets are temporal signatures, what is their mode of produc-
tion, howdoes their processwork? The answer follows the evolu-
tionary paradigm that applies to all biology and natural sciences:

[T]he philosophical Darwinian presupposition [holds] that terres-
trial life emerged and evolved naturally andmight do so elsewhere is
not in doubt and is commonly guiding research in the field. [...] The
origin of life itself is viewed by researchers as an evolutionary pro-
cess, dependent on the prebiotic emergence of an evolvable physico-
chemical infrastructure that could have undergone primitive repro-
duction, variation, and selection.58

More specifically, the Earth’s evolutionary process appears less
as a continuum than as a passage through a series of key evolu-
tionary innovations or “transitions” that add new mechanisms
and/or actors to the evolutionary process and sharply divide it
into a before and after. These major transitions in evolution –
which also provide the title of an influential book by theoretical
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fig. 5

biologist John Maynard Smith and biochemist Eörs Szathmáry
(The Major Transitions in Evolution, 1995)59 – concern funda-
mental evolutionary inventions such asDNA, cells with nucleus,
sexual reproduction, multicellularity and cell differentiation in
the organism. The invention of multicellularity took place in
the so-called Cambrian explosion about 500 million years ago
(i.e., following some 4 billion years of planetary history), an event
that effected the emergence of the Earth system in approximately
its current form, with the biogeochemical cycles in place that are
still active and known to us today.60 It led to a uniquemultiplica-
tion of multicellular lifeforms – also called “adaptive radiation”
because of its suddenness (in Earth-historical terms, it happened
as if with the speed of light...).61

But Smith/Szathmáry have counted two further key inven-
tions of biological evolution – that of social behavior (social in-
sects, etc.) and that of human language use, setting in motion
an open-ended process of socio-cultural evolution. According
to theMajor Transitions Theory, after each of these eight key in-
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novations, subsequent Earth history is shaped by new rules, and,
as a consequence, planet Earth is physically reconfigured as well:

[…] the Earth seems to be less one planet, rather a number of dif-
ferent Earths that have succeeded each other in time, each with very
different chemical, physical and biological states.62

Evolutionary transitions are not the only conceivable forms in
which planetary processes of becoming are articulated. There are
also plausible descriptions of the Earth’s deep history based on
energy paradigm shifts, such as that of Olivia Judson:

The history of the life-Earth system can be divided into five “ener-
getic” epochs, each featuring the evolution of life forms that can ex-
ploit a new source of energy. These sources are: geochemical energy,
sunlight, oxygen, flesh and fire. The first two were present at the
start, but oxygen, flesh and fire are all consequences of evolutionary
events. Since no category of energy source has disappeared, this has,
over time, resulted in an expanding realm of the sources of energy
available to living organisms and a concomitant increase in the diver-
sity and complexity of ecosystems.63

Increases in complexity and novelty are also frequently no-
ticed qualities of planetary evolution. In the words of Brazilian
philosopher-politician Roberto Unger:

Thenwehave in the evolutionof the universe a series of eventswhich
increased this power (that always existed) for the production of the
new. Already prior to life in the geological record, we find the cre-
ation of novelties, like the formation of crystals. Then comes the
mind, consciousness andmore. The evolution and ascent of human-
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ity and the development of our powers of agency is related to this
enhancement of our ability to create the new.64

The temporal signature of habitable planets can thus be
described in different ways. Following our preference for
Smith/Szathmáry’s major transitions approach, the central
question of the astrobiological research program regarding the
Earth becomes whether and to what extent its known temporal
signature, including the eight evolutionary transitions, would
also be repeated or take on a similar shape time and again in the
hypothetical re-runs of Earth’s history.

Let us recall once again the evolutionary thought experiment:

If each replay strongly resembles life’s actual pathway, then wemust
conclude that what really happened pretty much had to occur. But
suppose that the experimental versions all yield sensible results strik-
ingly different from the actual history of life? What could we then
say about the predictability of self-conscious intelligence? or of
mammals? or of vertebrates? or of life on land? or simply of multi-
cellular persistence for 600 million difficult years?65

For Gould, the reappearance of these phenomena in the re-
runs is questionable. Proponents of the idea of so-called con-
vergent evolution, on the other hand, consider such reappear-
ance to be likely. They also affirm the directionality established
by Smith/Szathmáry along the evolutionary transitions towards
growing complexity on Earth.66

This does not imply the teleological supposition that the his-
tory of the Earth would be completely identical in every run,
that in all runs all points of transition – one could also think of
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doors or gates – would be ‘found’, or that no other transitions
are possible that were not ‘found’ in ‘our’ run. However, it is
assumed that they would be found in some, and that an infinite
number of re-runs would result in a robust and finite number
of transition points and corresponding temporal signatures. In
fact, astrobiology as a science would be an impossibility if one
saw a completely singular result in each run. The above phrase
“planets are flourishes in time” refers to this tumbling, arbitrary,
even chaotic passage of the planet through its possibilityspace.

But even after such an astrobiological clarification or reiter-
ation of Gould’s thought experiment, many questions remain
when, once more, we turn from the Earth to Earth-like exoplan-
ets. Do similar biological innovations also show up in their pro-
cess – and even more fundamentally: Does the same general
scheme – ‘passage through a series of evolutionary transitions’ –
apply to them in the first place? Again, one finds positions
within astrobiology that think of exoplanetary life strictly along
the lines of life on Earth (because it can only be constructed in
this one, carbon- and DNA-based way). Other approaches, con-
versely, theorize about life as we don’t know it (LAWDKI67) and
its evolution. Even these approaches, however, operate within
the framework of the evolutionary principle and thus subscribe
to some idea of evolutionary transitions:

[P]icture an alien. If you are picturing something like unlinked repli-
catingmolecules or undifferentiated blobs of slime, then your aliens
might not have undergone major transitions. But if what you are
picturing has different parts with specialized functions, then your
alien is likely to have undergone major transitions.68
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We cannot emphasize enough that this plausible argumentation
by no means implies any teleology (purposefulness) or ‘teleon-
omy’ (a conceptual solution to an age-old natural-philosophical
problem that is currently much discussed in the philosophy of
science, but which ultimately offers no solution to the recur-
ring problem of teleology), nor even a noteworthy directionality
of planetary processes. Ultimately, these things are optical illu-
sions that simply result fromdealingwith virtually unimaginable
quantities. If we – “picture an alien” – pick out ten planets with
astronomically active intelligent civilizations and look at them
in isolation, their paths to obtaining this property may appear
rather directional (depending on how many and how different
transition paths converge on them). Things look quite different,
however, if we restore these ten planets to their series of billions of
habitable exoplanets that start from similar initial conditions69

and give rise to forms of life while not bringing about such civi-
lizations: then any semblance of directionality vanishes, and the
intelligent civilizations now appear as mere products of chance.
We can look at the process in these two different ways, but it is
always essentially the same process, the same picture that we are
looking at.

The general planetary model of astrobiology, which is born
out of the serialization of the Earth and that culminates in the
idea of the habitable planet as a temporal signature of evolution-
ary transitions, encompasses all of these cases. We can therefore
claim that the general planetary model is robust.
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� ONTOLOG ICAL REGULAR ITY

The latest and 8th of the evolutionary transitions on Earth listed
by Smith and Szathmáry is the biological evolution of the human
capacity for language some 70,000 years ago: “The origin of lan-
guage is the last transition of this kind that had a genetic basis.”70

As indicated above, the evolution of language is synonymous
with the transition from biological to open-ended socio-cultural
evolution. Its intermediate product is the Earth-spanning intel-
ligent civilization of Homo sapiens and the present of the Great
Acceleration. This civilization carries within it much inherited
cultural difference and potential for political conflict, but it is,
as we can clearly see already, subject to a single, common path of
the development of collective intelligence.

Observing the occurrence of evolutionary transitions on
Earth through the lens of astrobiology’s general planetarymodel,
it becomes clear that ‘intelligent civilization’ is a regular property
of this planet: the 8th transition does not differ ontologically
(i.e., regarding the status of its being) from earlier ones like the
formation of eukaryotes or the transition to multicellularity.
All transitions are based on chains of countless coincidences
that would never materialize in a singular run: they only emerge
and combine in a billion-fold series. In the astrobiological series,
however, they are very real. The fact that habitable planets pass
through an 8th transition less frequently than, for example, a
6th or 3rd transition marks a quantitative but not ontological
difference.

We can, as is plausible, even assume that the Rare Earth hy-
pothesis is correct71 and that intelligent civilizations are relatively
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rare in the universe (such that in the Milky Way galaxy as our
closest cosmic environment, there may not be a single intelligent
civilization concurrent with the terrestrial one). Still, there is,
at any given time, a very large absolute number of planets with
intelligent civilizations in the universe – simply due to its gigan-
tic expansion.72 In fact, they may be arbitrarily rare – it is never
implausible that astrobiologists would in large numbers “pick
themout and look at them in isolation” (see above). Their spatio-
temporal distance from the terrestrial observer, again, is irrele-
vant to the question of ontological regularity in the astrobiolog-
ical sense.

The idea of the ontological irregularity and ephemerality of
the intelligent civilization on Earth, which we saw to be promi-
nent in current discourse on planetarity, is thereby astrobiologi-
cally refuted.

Astrobiologists, for their part, have early on understood in-
telligent civilizations as regular planetary properties and even of-
ten readily overestimated their relative abundance in the universe
(the SETI program and the whole discourse around Drake’s
equation are just two examples of this). The same is true of
what can be called the speculative wing of the astrobiological re-
search program, which takes a closer look at the factor “L” (=
lifespan) inDrake’s equation and attempts to guess future trajec-
tories of intelligent civilizations – see the hypotheses about their
use of electronic communications (which makes them visible to
the SETI radio telescopes in the first place),73 see Kardashev’s
scale, Dyson’s spheres, Dick’s idea of a ‘post-biological universe,’
or Tipler’s reflections on a supposedly inevitable colonization of
space, etc.74
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As valid as the premise of this research may be, its hopes are
unfounded: of sighting extraterrestrial intelligent civilizations,
of communicatingwith them, even of being colonized by them or
colonizing them (cf. the entirely un-planetary idiocy of Occupy
Mars). Such hopes are based not only on an overestimation of
the abundance of such civilizations, but ultimately on an almost
childish underestimation of the extension of the universe.75

Conversely, it should be noted that from the non-occurrence
of aforesaid desired events preciselynothing follows for terrestrial
civilization. All theories regarding extinction risks and Great Fil-
ters derived from Drake’s equation,76 as well as corresponding
initiatives like longtermism,77 are baseless: we recognize them as
a great hoax.
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2 . NATURE , I . E . , THE EXPLORAT ION OF THE
POS S I B I L ITY S PACE OF THE PLANETS

The 8th evolutionary transition to language and open-ended
socio-cultural evolution has numerous effects for its host species,
Homo sapiens. We would like to highlight two: first an initially
moderate, later (with the agricultural revolution) noticeable, and
finally (in the modern era) sudden increase in the size of its pop-
ulation; and secondly an increase in its life expectancy: over long
periods of time hardly perceptible,78 and then, for about the last
150 years, extremely rapid.

The growing size of a species’ population and the increasing
life expectancy of its individual members are indicative of how
livable the planet is for them, that is, how planetary habitability
has increased for that species.

The Great Acceleration, during which average life expectancy
has jumped from 46 to 71 years since 1950, while the world’s
population has more than tripled, then marks the moment of

fig. 6 fig. 7
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an outright escalation of habitability. Despite all intuitions and
proclamations to the contrary, planet Earth has never been as
habitable for humans as it is now.

We can easily lose sight of this basic fact when putting our fo-
cus on the threats to habitability caused by global warming and
species extinction – which we must do. For these threats are real
andmark the central political problem as well as the planetary so-
cial question of our time. However, they do not change the fun-
damental reality that the planet is, for the time being, becoming
increasingly habitable for humans. Accordingly, the risk of ex-
tinctionofHomo sapiens is today lower than ever before –not the
other way around, as a myriad of “collapse porn addicts” (Leigh
Phillips) would have us believe.79 Emblematic of this is the fact
that the number of deaths from extreme weather events and nat-
ural disasters has fallen fivefold worldwide in recent decades.80

Most end-of-the-world vibes and apocalyptic talk are disoriented
about basic facts regarding the state of the Earth and miss the
main phenomenon: the escalation of habitability.

At the same time, we are in a unique geohistorical and atmo-
spheric moment: the historical moment in which the anthro-
pogenic ecological niche has reached the scale of the planet it-
self. And it is obvious that the leap in habitability for the hu-
man species is associated with massive losses of the planet’s hab-
itability for non-human beings in the biosphere (not least due to
the particular ways in which humans have made use of the new
means of habitability at their disposal).

Is this, then, a moment of the ‘desecration’ of nature, of its
‘destruction’? Is the planet ‘broken’ and ‘humiliated’? Does this
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moment even, as is often assumed, equate to an ‘end’ of nature
in the Anthropocene?

At any rate, the Great Acceleration has led to great confusion
in our thinking about our relations to and concepts of nature.

� NATURAL HI STORY: ECSTAS I E S

Astrobiology has a number of still mostly implicit consequences
for a new philosophical understanding of ‘nature’ that we now
want to articulate and generalize more explicitly.

Let us go back to the general planetarymodel (cf. chapterA.1,
Fig. 2). It describes the possibilityspace of Earth-like planets and
interprets the process of planets as one ‘path’ through their possi-
bilityspace. Asmuch as this processdependson initial conditions,
i.e. the nature of youngplanets, it is notdeterminedby them. On
the other hand, the process is not completely arbitrary (even if it
involves a lot of chance), but is limited by the possibilityspace.
The process of a planet can be understood as the ‘exploration’
of its possibilityspace in geological time, including the ‘detec-
tion’ of and ‘passage’ through evolutionary transitions (which
function as ‘gates’ or ‘doors’ to each new ‘room’ in the space of
possibility). The similarities that crop up in a large number of
repetitions of such a process – i.e., in the astrobiological series
of habitable planets as described above – may then create the
appearance of directionality, without necessarily involving any
determinism or teleology. The sub-ject of this whole process –
the thing that underlies it – is none other than the respective
planet, whose matter differentiates over time into the individual
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carrier media of evolutionary innovations. In the case of planet
Earth we can follow this from prokaryotes to cyanobacteria and
humans to perhaps no longer carbon-based life forms and intel-
ligences in the future.

It is this process of exploration and explication of the possibil-
ityspace of planets that, by spelling out the implicit premises of
astrobiology, we call ‘nature’.

‘Nature’ understood in this way is not a stock or inventory of
things at any particular point in the planet’s history. Nature is a
process that produces new structures and new forms of process
on planets (as temporal figures): Nature = natural history.

If we are looking for ‘nature’ on Earth, we should not be look-
ing for specific areas or places on the surface of this planet. In-
stead, we should watch out for specific points in its history – for
the temporal ‘hotspots’, the temporal escalations or ecstasies of
its natural-historical unfolding. ‘Nature’ on Earth has always
signified first and foremost the evolutionary transitions as such,
but also all the new evolutionary, ecological and Earth system
innovations and constellations that took shape in their wake and
make up the peculiarities of the geological ages.81

(With a brief comparison from the history of speculative phi-
losophy: The distinction between short and hyper-productive
transition phases – natura naturans, to use a term by philoso-
pher Baruch de Spinoza – and long intermediate phases until the
next transition results in a view of the inventory of the biosphere
in the intermediate phases as the ‘residual’ or ‘heritage’ of the
transitions – natura naturata, in Spinoza’s terms.82)

The 8th evolutionary transition mentioned above must be
seen as an instance of nature, just as 500million years ago ‘nature’
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signified the transition to multicellularity. About 70,000 years
ago nature transitioned to open-ended socio-cultural evolution
and the gradual elaboration of its geological consequences: since
that time, this has been the process that explores the Earth’s pos-
sibilityspace into hitherto unknown regions, and that constantly
generates new structures and ever new forms of process on this
planet.

The 8th evolutionary transition creates new natural phenom-
ena (= biological, ecological, social, physical, chemical, etc. phe-
nomena) initially only within the human species, i.e., within the
very narrow boundaries of its ecological niche (while it is true
that since then, categorically or qualitatively new natural phe-
nomena have in fact only been created inside that niche).83 Only
when it gained in size and depth in the course of the Neolithic
Revolution, as the world population slowly started to increase
(not least due to climate change at the start of theHolocene), did
the human niche begin to have a greater impact on its surround-
ing ecosystems. On the one hand, it integrated more and more
organisms and materials found and transformed by it and mobi-
lized their agency – the ‘anthropogenic’ ecological niche is in fact
a complex network of human with non-human or more-than-
human agents.84 On the other hand, the human niche covered
more and more continental area. The Great Acceleration since
the 1950smarks the point at which virtually the entire biosphere
of the planet became located inside this ecological niche and was
captured and affected byHomo sapiens’ process of socio-cultural
evolution.

Accordingly, the present is overflowing with new natural phe-
nomena in all shapes and sizes.
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Let’s put a few examples up for discussion:
The investigative activity of biologists in the biological world

is itself a new biological fact.
So is the development and use of genetic engineering.
As well as the industrial organization of animal reproduction

(insemination) for animal production.
And so is the demographic transition.
Tinder too.
The regulatory activity of ecologists in an ecosystem is a new

ecological fact.
So are sensor-based ecologies in agriculture and nature conser-

vation.
Factory farming too.
And also ‘cleanmeat’: meat without organs – a new ontology

of flesh and life.
‘Decoupling’ (for conservation) as well.85

And climate models too.
Social media – the sociability of the internet – is a new so-

cial phenomenon (social phenomena are natural phenomena, cf.
bonobo sociability).

CERN is a new physical phenomenon.
As well as nuclear waste.
So is the construction of the ITER fusion research reactor.
Extractivism and the material flows it sets in motion are new

geological phenomena.
The sharply rising CO2 ppm curve is a new climatic phe-

nomenon, as will be its (hopefully soon to be observed) decline
resulting from decarbonization efforts.
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Geoengineering such as the introduction of aerosols into the
stratosphere or the direct removal of CO2 from the atmosphere
would be a new climatic phenomenon.

The Three Gorges Dam is a new hydrological phenomenon.
Etc.86

This list illustrates first of all:
(1) Nature blooms in the Great Acceleration. This is not a

normative statement – obviously, such ‘blooming’ is not per
se a good thing for all people and other living beings – but a
statement of fact: the Great Acceleration marks an absolute
heyday, an ecstasy of nature. It describes the age of a natural-
historical productivity so enormous that it corresponds to the
formation of a new geological ‘dimension’ or ‘sphere’ of the
Earth, which encompasses it and which overlays, exploits and
radically reshapes the planet’s pre-existing geospheres – hydro-
sphere, atmosphere, lithosphere, and biosphere. We are referring
here to the technosphere, of which geologist Peter Haff says:

The proliferation of technology across the globe defines the techno-
sphere – the set of large-scale networked technologies that underlie
and make possible rapid extraction from the Earth of large quanti-
ties of free energy and subsequent power generation, long-distance,
nearly instantaneous communication, rapid long-distance energy
and mass transport, the existence and operation of modern govern-
mental and other bureaucracies, high-intensity industrial andmanu-
facturing operations including regional, continental and global dis-
tribution of food and other goods, and a myriad additional “artifi-
cial” or “non-natural” processes without which modern civilization
and its present 7×10⁹ human constituents could not exist.87
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It’s not just that the technosphere has long reshaped and re-
placed the biosphere as human habitat. The distinctions be-
tween the spheres as such have also become brittle since the geo-
sphere has been covered by a technologically shaped layer of hu-
man and artificial intelligence. We are beginning to understand
that our lives are led in parallel – not to say radical simultane-
ity – with the planet. Life as we know it, our lives and the planet
we live on, developed co-evolutionarily, even co-biographically.
In this respect, we disagree with Dipesh Chakrabarty when he
speaks of a planet with “a perspective on humans and other
forms of life without humans being at the center of the story.”88

The opposite is true today and for the time being.
At the same time, we retrospectively see that the distinction

between the ecological niche ofHomo sapiens and its outside (as
long as there has been one) was never an ontological distinction
between nature on the one hand and society or culture on the
other, but always merely a temporal distinction between earlier
and later, older and more recent developments and products of
nature. Even if we don’t like to hear and see it: As with many
previous evolutionary transitions, it is also the case now that new
nature, new natural phenomena, overflow the world of the older
nature in a highly destructive manner; the difference being that
today, we have the cognitive means that would allow us to min-
imize the degree of destruction (or not to minimize it – against
our better judgment).

(2) It is the collective intelligence of Homo sapiens, the intelli-
gence of the anthropogenic ecological niche, which is the main pro-
ducer of new natural phenomena on Earth – not only today, but
since the start of the 8th evolutionary transition.
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Since then, the further development of the planet’s possibil-
ityspace has hinged upon this single factor. Intelligent life has
become the main site of nature in its unfolding. This intro-
duces a fundamental change into our understanding of thought.
From now on, thought is no longer just a product of evolution-
ary processes (qua biological evolution), exercised for the most
part at the level of the individual organism capable of learning
(the intelligent raven, dolphin, etc.), without itself being the
motor of natural history. No: thought now fundamentally
changes how nature unfolds. As a collective and transgener-
ational process, thought becomes the producer of natural his-
tory, rather than just being its product. The ‘sociocultural evo-
lution’ set in motion by the 8th evolutionary transition refers
to nothing other than the transgenerational process of collec-
tive intelligence – with Marx this could also be understood as
“general intellect,”89 or with Hegel as “spirit.” In the context of
his natural-philosophical reflections on several earths or planets,
Hegel speaks of the Earth as “our home, and not only our phys-
ical home but the home of Spirit too.”90 In fact, planets are the
home of the mind, and thought unfolds on them in a produc-
tive way. Therefore, philosophy informed by astrobiology (i.e.,
a planetary philosophy of nature) will not so much be character-
ized by some great new knowledge about nature, vis-à-vis nature.
Rather, its central insight relates to its own (planetary) ontology:
sub specie planetatis, thought itself is the hotspot of nature–natural
history flows from it.

‘Spirit’, like the ‘culture’ it brings forth, is not opposed to na-
ture, as a long Platonic, monotheistic and scientistic tradition
has always dogmatically presupposed. Planetary thinking must
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be understood as a (now hyper-performative) part of a geotech-
nological history, which encompasses an almost infinite series of
technologies that we are only just beginning to learn to under-
stand as natural-historical phenomena:

[I]f current geology, to understand finished epochs, has to study
nature irrespective of man, future geology, to understand our own
epoch, should studyman irrespective of nature. So that future geolo-
gists, wishing to study our epoch’s geology, would end up narrating
the history of human intelligence.91

What the history of philosophy had so long considered imma-
terial – the mind, collective intelligence – is therefore not only
a material practice in itself, a complex network of actors in the
ecological niche.92After several tens of thousands of years of exis-
tence, collective intelligence is also, today and for the time being,
the most explosive material agent on the planet: an overwhelm-
ingly productive natural phenomenon to be tamed by nobody,
an insane ‘computational process’, a never-ending course of self-
differentiation of Earth’s matter.

� TRANS IT ION 9 – A CR IT IQUE OF THE
ANTHROPOCENE CONCEPT

Following these natural-philosophical considerations, we can
now take up and deepen the hypothesis elaborated at the be-
ginning of the chapter regarding intelligent civilizations as rare
but ontologically regular properties of Earth-like planets. Onto-
logical regularity also applies to phenomena like the Great Ac-
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celeration. “This perspective entails viewing the current transi-
tion of Earth and civilization in their full astronomical and plan-
etary contexts. This means seeing civilization as another man-
ifestation of the long co-evolution of the biosphere and other
coupled Earth systems,” write astrophysicist Adam Frank and
colleagues.93 Accordingly, they characterize the Anthropocene,
and hence the Great Acceleration, as a “generic consequence of
anyplanet evolving a successful technological species.”94 In other
words, given an evolutionary transition to language and open-
ended socio-cultural evolution, a geological age dominated by
that transition’s host species is the (not inevitable but possible)
consequence and by no means a singular event in the large series
of Earth-like planets. To put it bluntly: Increasing habitability
for the host species and setting in motion a Great Acceleration –
that’s what collective intelligence can do on or to a planet (given
enough time).

But can the Great Acceleration 1950ff., in its relative sudden-
ness and incommensurability (it was not recognized as such until
50 years later...), really still be interpreted as the ultimate conse-
quence of the biological evolution of the capacity for language?

For as such, i.e. as the ultimate consequence of a process
whose prerequisites and initial spark lie several tens of thousands
of years in the past, we have so far (implicitly) understood the
Great Acceleration. Aren’t we thereby merely perpetuating a
problem that is also smoldering in numerous Anthropocene de-
bates, where the date of its alleged beginning is constantlymoved
back and forth? What if we have to think the other way around
and start to understand the Great Acceleration as the beginning
of something completely different? May it even signal the start
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fig. 8 fig. 9

of a new evolutionary transition – a new ‘take-off’ of Spaceship
Earth (see the battery of upward-pointing exponential graphs
above95)?

This is at least what Smith and Szathmáry suggest at the end
of TheMajor Transitions in Evolution:

Weare today in themidst of yet anothermajor transition, to a society
in which information is stored and transmitted electronically. It is
impossible to foresee where this latest transition will lead.96

Twoyears after this publication, in an interview,Maynard Smith
looks back at their book and explicitly marks this as an omis-
sion: “we don’t cope [there] with the transition we are now living
through, which is the electronic revolution, in which information
in fact is transmitted electronically between people and between
generations.”97

64



If the emergence of the capacity for language as a media revo-
lution corresponded to an 8th evolutionary transition, then the
media revolution of computation and AI would correspond to
transition number 9.

This focus onmedia and information transfer within the hori-
zon of major transitions does not constitute a special position of
these two historically most recent transitions: Rather, being a
media revolution is common to all the evolutionary transitions
recorded by Smith and Szathmáry:

This book has been about themajor changes that have taken place in
the way in which information is encoded, and transmitted between
generations. The origin of language is the last transition of this kind
that had a genetic basis, but it is not the last transition.98

The phrase “major changes that have taken place in the way in
which information is encoded” relates to human information
technologies as much as it relates to earlier ‘information tech-
nologies’ involved in the transitions to sexual reproduction or
earliest multicellularity. For astrobiology and its evolutionary
principle (= principle of the evolutionary generation of plane-
tary complexity through a number of key innovations in geolog-
ical time), it has always been the field of information generation,
transfer and processing that one must focus on to understand
the revolutions (= hotspots, ecstasies) that shape and structure
the natural history of planets. This also applies to the natural-
historical excess of today’s Great Acceleration: it must be under-
stood in light of contemporary media revolutions of collective
intelligence.
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This focus confirms the above idea of collective intelligence
currently being the main origin of new natural phenomena. At
the same time, it allows for its specification, because collective
intelligence is always already mediated. “[T]he pace of cultural
evolution has accelerated over time,” anthropologists Alexander
Bentley and Michael O’Brien observe, noting that “much of it
[has been] tied to the ways in which humans have been able to
harness and manage information.”99 Accordingly, the Great Ac-
celeration is to be thought of in conjunction with the develop-
ments in digital information processing since the Second World
War. Researchers from theMax Planck Institute for the History
of Science have recently pointed this out:

The computer revolution coincided with the inflection point of the
Great Acceleration around 1950, which, as it happens, is also con-
sidered as the beginning of the Anthropocene as such. [...] To ex-
aggerate, one could say that the Anthropocene appears to be a ma-
terial effect of increased computing power. In current historical re-
search, such chronological and material connections are still largely
obscured. [...] Future research must, therefore, look at the mutual
penetration and reinforcement of expanding information technolo-
gies and the equally expanding rates of production and consump-
tion. The exponential rise in the connectivity of telecommunica-
tions since the 1950s, as depicted in one of the graphs of the Great
Acceleration, is just one of many such indicators. The first digital
computers began to significantly augment human capabilities.100

Writing in the seventh decade after the dawn of the computer
revolution, it is true especially for the sciences that they have
now penetrated into areas they would never have come close
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to touching and entering without electronic computation – in-
cluding Earth system theory since the 1970s, astrobiology since
the 1990s, and current climate models that anticipate the future.
This is indeed an “augmentation of human capabilities” of such
radical consequence that it could once again sharply distinguish
Earth history into a before and after. Recent neural networks
and large language models are just a foretaste of potential future
evolutions of nonbiological intelligence.

From a media-theoretical perspective – media understood
here in their basic transforming function of transferring, storing,
and processing – Transition 9 becomes visible as a process of de-
biologization of collective intelligence.101

While the invention of writing and the printing press already
shifted information storage from biological (= brains) to nonbio-
logical media, today, more and more information processing and
generation is taking place in chip-based machine systems:

[This] tipping point was the appearance of technology capable of ac-
cumulating and manipulating vast amounts of information outside
humans, thus removing them as bottlenecks to a self-perpetuating
process of knowledge explosion.102

Byunderstanding theGreatAcceleration as a sign of the debiolo-
gizationof collective intelligence and the early stage of a potential
9th evolutionary transition of life on Earth, we come to realize
that this is in fact a natural-historical event of great significance,
a great mutation in the being of the Earth. –

We prefer this astrobiological description of the present in the
light of a 9th evolutionary transition– its signs and its conditions
for success – to its description in the terminology of historical
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geology. For as important as the geological concept of theAnthro-
pocene is, and as compatible and productive as it has been for us
in recent years, it also complicates things a lot. It puts the cart be-
fore the horse by grasping the present according to the criterion
of its geological (dead) residuality: what’s new about the present
when regarded as Anthropocene is that today’s generations will
leave behind a distinct and novel geological stratum. And so
what kind of stratum will it be, how can we determine it as ac-
curately as possible by way of stratigraphic methods? Contrary
to what is usual for the objects of historical geology, however,
in the case of the Anthropocene, we have not only a geological
stratum at hand to study this age of the Earth. We can directly
observe its process as we live in that present.

In contrast to the astrobiological theory of evolutionary tran-
sitions, however, the term and discourse of the Anthropocene
lacks any theory – or even a scientific hypothesis – explaining the
emergence of the Anthropocene. We already mentioned a symp-
tom of this, namely the disputed date of its beginning, for which
there only seems to be one relevant criterion, one that is based on
residuality: are there enough geological signals to place a ‘golden
spike’? The Anthropocene discourse understands the present as
an ‘incavation site’ for future excavations. The Anthropocene
can only ever be, and allow us to think, what we have been – an
imaginary retrospective from The Earth after Us, to quote the
telling title of a book byAnthropocene geologist Jan Zalasiewicz.

Astrobiology, on the other hand, is interested in the opera-
tional, living principle, the ongoing process of planet Earth, the
revolution of its mechanisms that we experience in actu, and our
possible futures within that process.
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� CLOUD AND BEEH IVE

We have seen how the planetarity discourse allows an under-
standing of technological growth as a natural property of the
Earth, a theme that we can now pursue further. In a passage
quoted above, Benjamin Bratton speaks metaphorically of the
“sprouting of clouds of satellites” or a “planetary crust capable
of tremendous feats of communication and calculation” with
which the Earth is now covered. And elsewhere he formu-
lates: “Earth has [...] evolved a smart exoskeleton.”103 The afore-
mentioned Jan Zalasiewicz seems to be saying something simi-
lar: “skyscrapers and coral reefs are basically large masses of bi-
ologically constructed rock”; “we live in and drive on Anthro-
pocene rock constructions that we call houses and roads.”104 Or
as the science journalist and ecomodernist socialist LeighPhillips
puts it: “Our skyscrapers are not separate from nature; they
are nature, as much as a termite colony’s cathedral mound or a
chaffinch nest or a beehive.”105

Such naturalistic descriptions go back at least to the geo-
chemist Vladimir Vernadsky (1863–1945), one of the first to
popularize the concept of the “biosphere.”106However, it is only
in the astrobiological context that its natural-philosophical basis
and its scientific (that is, by no means metaphorical) truth be-
comes transparent.

The astrobiological concept of nature – nature as the process
of unfolding the possibilityspace of habitable planets – differs
from all previous theological and regulative or normative con-
cepts of nature. It also overcomes any Holocene-centrism by re-
placing the assumed static character of nature – a false extrapola-

69



tion fromHolocene experience –with the hyper-dynamic, often
catastrophic processuality of actually observed planetary history
in deep time. Intelligent civilizations are not the other of nature,
but its latest ‘rocket stage’ itself.

But the astrobiological concept of nature also allows us to
qualify Vernadsky’s naturalistic position with regard to its polit-
ical implications:

Before our eyes, the biosphere changes sharply. And there can hardly
be any doubt that its reconstruction (which is being manifested in
this way by scientific thought, through the organized human labor)
is not an occasional phenomenon depending upon the will of man,
but an elementary natural process whose roots are deep and were
prepared by an evolutionary process which has lasted for hundreds
of millions of years.107

The astrobiological concept of nature on the one hand confirms
and intensifies Vernadsky’s objectivism: Yes, the intelligent civi-
lization and its Great Acceleration are not an ontologically futile
aberration. For not only here and now on Earth, but also on
many other planets in the universe (and at different times), living
beings like us are born into intelligent civilizations that undergo
Great Accelerations, that experience the debiologization of their
collective intelligence. And indeed, such a course of events fun-
damentally does not depend on the “will” of the living beings
involved (on the will of humans).

If a 9th evolutionary transition takes place ondifferent planets
in the universe, a seemingly contingent process in the history of
technology like the one described by Moore’s Law turns out to
be not a singular but a serial event. In this case, however, proces-
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sor technology is not so much ‘invented’ as it is ‘discovered’, and
the morphological trajectory of its miniaturization must be seen
as the recurring exploration of an objective structure rather than
a one-off, freehand construction, the making of artifacts ad libi-
tum. A crystallization process is a practical investigation of the
physical rules of crystal formation. The evolutionof the eye is the
solution to the evolutionary problem of constructing organisms
in an environment where electromagnetic radiation is present.
Likewise, Moore’s Law describes a morphological process in the
sense of an exploration of objective possibilities given in the plan-
etarymatter itself. It is on these grounds thatwe understand that
such processes can, in principle, be encountered again and again
in repeated runs of the exoplanets. As a consequence, the se-
mantics of natural processes – for example, Bratton’s “sprouting
clouds of satellites” (see above) – is indeed more appropriate for
this than a semantics of technology and construction that stems
from looking at a single path of a single planet and therefore cap-
tures (only) idiosyncratic, one-off processes that could actually
be interrupted by a single decision of will.

On the other hand, an astrobiological understanding by no
means implies that the natural process is completely withdrawn
from, or unavailable to, the members of this intelligent civiliza-
tion – for, after all, it is their own process.

A naturalistic conception of the Great Acceleration and the
technosphere does not degrade people’s actions to automatism
or reduce their room for maneuver to zero. If we consider Tran-
sition 9 as a rare but ontologically regular property of habitable
planets, we do not thereby suggest that any such transition (for
example, here on Earth) will necessarily take place. Nor, that it
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always has to happen in the same way – as if there were no vari-
ability within the phenomenon. Especially when taking place
right before our eyes, why shouldwe be unable to collectively give
a certain direction to the natural history of this planet?
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3 . HYPER -ANT IC I PAT ION

In what sense can it be said that we live on a planet, that we
collectively inhabit it? This was our question at the beginning of
the introduction. Even if we can’t imagine the cognitive horizon
of hunter-gatherers tens of thousands of years ago, for all their
astonishing orientation and knowledge of regions, they probably
had no idea of planets as astronomical objects in the solar system
and outer space. We get an idea of this looking at our present –
not because of our much more extensive knowledge, but exactly
the other way around: the fact that our species lives and only
survives in a technosphere characterized by Earth-spanning ma-
terial, economic and cultural processes has not at all translated
into a corresponding everyday understanding of these processes and
the Earth system as a whole, at least not so far. It is in this sense
that humans have not yet started living and thinking in planetary
terms. Strictly speaking, the planet is still awaiting its inhabitants.
Factually living on a planet’s surface is not the same as inhabiting
it.

Conversely, today’s discourse on planetarity is premised pre-
cisely on the fact that we are now increasingly in the process of
imagining and forming a concept of planet Earth in space, as
well as of the Earth-spanning processes that materially generate
our living conditions. Talking about ‘planetarity’ entails not just
an implicit or circumstantial reference to those processes them-
selves, but also a reference to our explicit knowledge of them.
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Planetarity does not exist without this self-reflexive or recursive
knowledge. This epistemic dimension is particularly present in
Bratton’s reflections on planetarity. According to him, the tech-
nosphere – the sum of man-made infrastructure that now con-
tains as much terrestrial matter as the entire biosphere108 – is not
simply a new geological dimension of the planet. It is a new sen-
soriumof the planet – a thing that Bratton refers to as “planetary-
scale computation”:

The Earth is in the process of growing a planetary-scale technostruc-
ture of computation – an almost inconceivably vast and complex in-
terlocking system (or system of systems) of sensors, satellites, cables,
communications protocols and software. The development of this
structure reveals and deepens our fundamental condition of plane-
tarity – the techno-mediated self-awareness of the inescapability of
our embeddedness in an Earth-spanning biogeochemical system.109

This new “techno-mediated self-awareness,” which for Bratton
constitutes the core of our “fundamental condition of plane-
tarity,” is based on two very concrete things: First, the rise of
mathematical models (computer simulations) as an epistemic
tool in the natural and social sciences.110 Second, the emergence
of Earth-spanning infrastructures or protocols of data collection
to feed the models.111 And one of the most prominent products
of this planetary-scale computation are the climate models:

The models that we have of climate change are ones that emerge
from supercomputing simulations of Earth’s past, present and
future. This is a self-disclosure of Earth’s intelligence and agency,
accomplished by thinking through and with a computational
model.112
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Climate models are by no means simulations simply of the
Earth’s atmosphere and the way in which solar energy is ab-
sorbed, triggeringEarth-spanning air circulationpatterns, before
it is ultimately radiated back into space. This was only the case
with the first climate models in the 1950s and 1960s. Since then,
these models have been successively fed with more and more
climate-relevant information, from the heat exchange between
the atmosphere and oceans or landmasses, the ice formation pro-
cesses at the polar caps and on land, to data from atmospheric
chemistry and ocean ecology, to biogeochemical cycles such as
the carbon or nitrogen cycle113 – with all of these factors being
themselves represented by mathematical models. Climate mod-
els have thus increasingly turned into recursivemodels of allmod-
els, i.e. into Earth system models. Today, the increasingly high-
resolution climatemodels produce simulacra of the entire planet,
which they break down into evermore finely calculated cellswith
increasing computing power.

Meanwhile, the intelligent civilization is also part of the Earth
system – and crucial for the future development of the climate.
And so-called Integrated Assessment Models114 use mathemati-
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cal models of their population development and economic activ-
ity, as well as corresponding energy and resource requirements,
land use patterns, etc., to simulate their effect on the climate and
other Earth system components.

Thus, we are seeing a cascade of recursively nested models,
developed and tested by scientists in the natural and human sci-
ences, and algorithmically welded together into large-scale mod-
els of climate and the Earth system. At the same time, they also
lead an independent existence, play a central role in a wide vari-
ety of individual sciences and make their results known to wider
news audiences – and thus to our lives.
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� PLANETARY T IME COMPLEX

We now want to look at the models that have been put into cir-
culation in the light of the astrobiological temporalization of the
Earth. For, in contrast to Bratton and other previous contribu-
tions from the humanities to the discourse on planetarity, the
planet is for us explicitly and primarily a figure of time.

This becomes clearer when we look at what all the above-
mentionedmodels produce – namely, statements like the follow-
ing:

– The world’s population will have peaked at 9.7 billion peo-
ple in 2064 (compared to 8 billion today).115

– By 2030, 1.9 billion additional people will belong to the
global middle class (= 5.3 billion in total).116

– The average life expectancy at birth will be 79 years in 2070
(compared to 73 years today).117

– By 2050, more than twice as many people worldwide will
live in cities as in rural areas (compared to parity in 2007).118

– Global GDP will have more than doubled by 2050.119

– “[W]orld energy consumption will grow by nearly 50% be-
tween2018 and2050. Most of this growth comes fromcountries
that are not in the OECD.”120

– The required agricultural production will have doubled by
2050,121 not least because:

– “Between 2010 and 2050, global meat and dairy consump-
tion is on a course to increase by nearly 70 percent, with beef
consumption increasing by more than 80 percent.”122
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– “Implemented [climate] policies result in projected emis-
sions that lead to warming of 3.2°C [by the year 2100], with a
range of 2.2°C to 3.5°C.”123

– “[D]epending on scenarios of population growth and
warming, over the coming 50 y, 1 to 3 billion people are
projected to be left outside the climate conditions that have
served humanity well over the past 6,000 y.”124

–Between 2030 and 2050, climate change is expected to cause
approximately 250,000 additional deaths per year, from malnu-
trition, malaria, diarrhea and heat stress.125

– Etc.
It becomes clear that all such models, which ultimately con-

join in the large-scale models of climate and the Earth system,
have at least one thing in common (however varied theymay oth-
erwise be): they are always already and constitutively temporal
models – they concern the planet in its temporality.

This predictive element is axiomatically inscribed in scientific
modeling: as forms of algorithmic experimentation, computer
models can only be tested on their predictions (for example, by
having them ‘predict’ empirical climate data from the past).126
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And it is precisely in their grip on the future that the pragmatic
value of thesemodels lies, which in turn explains their enormous
popularity. In this regard, philosophers of science speak of a ver-
itable culture of anticipation:

[C]ultures of prediction based on computer modeling and simula-
tion expanded enormously in the postwar period and have become
a salient – although often invisible – feature of late twentieth- and
early twenty-first-century societieswith tremendous cultural andpo-
litical import.127

This points to a fundamental mutation in the temporal tech-
niques usedby contemporary societies, and thus of the ecological
niche we inhabit. The anthropogenic ecological niche is a self-
made spatial andmaterial envelope around our lives; but it is also
a temporal envelope and, in this sense, a temporal niche. The
anticipatory planetary models must be understood within the
context of the evolution of this temporal niche – the evolution
of the temporal self-relations of human practices and societies,
including the technologies that shape them and are shaped by
them: from early calendars and agricultural planning cycles to
the modern synchronization of calendars and clocks to the con-
tainment of the contingency of future time in risk theory and
insurance.128

The mathematical models developed since the middle of the
last century, on the other hand, represent a form of data-based
forecasting or futurology-as-science that is entirely new in its
ubiquity and quality. We claim that they converge in the new
reality of an emergent dispositif of hyper-anticipation. Here, the
temporal niche expands from reaching days, weeks, or years into
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the future to reaching ahead decades and constituting these fu-
ture decades as a new habitable temporal envelope of the present.

The above outline of forecasts makes one thing unmistakably
clear: the Great Acceleration is not over. On the contrary, the
models show us that the planet’s coming decades are marked by
an extreme dynamism. They envisage the coming decades not
as the steady state of a given Earth, as a static parameter surface,
but as an exponential situation, a bulging Earth in which the
‘explosion’ of Earth system parameters and anthropogenic nat-
ural phenomena continues. Quite paradoxically, an important
driver of this exponential dynamism is the development of the
very same electronic computation that is responsible for making
the dynamism visible in the first place. Thus, while the debiolo-
gization of collective intelligence generates unprecedented possi-
bilities of anticipation, it also simultaneously undermines those
very possibilities: through the natural-historical storm of events
it unleashes into the Earth’s near future, which makes any pre-
diction all the more difficult the more extreme these events will
turn out to be.

At the same time, we insist on the above formula: we live
in the horizon of a dispositif of hyper-anticipation, which is to
say: the dispositif is by no means fully developed. The stagger-
ing collective inability to mitigate global warming in an antici-
patory manner (while having excellent climate models at hand
that show us exactly what will happen if we don’t) is driving
younger people literally mad. And it makes it transparent that
hyper-anticipation is not yet a comprehensive political reality.
Hyper-anticipation is a psychological reality while so far remain-
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ing a political virtuality, since it plays no constitutional role in
the democratic self-government of the intelligent civilization.

It is true that hyper-anticipatory techniques are already be-
ing used in many instances, especially in economics, where busi-
ness consulting and insurance companies regularly provide large
companies with specific market, workforce and technology de-
velopment forecasts up to 2030, 2050, etc. – not to mention
algorithm-based, albeit shorter-term, forms of forecasting, for
example in financial markets. Or we can think of the exploita-
tive prediction of the behavior of customers and users on cap-
italist platforms and in social media, which one of us has ana-
lyzed in previous works under the umbrella term of the “time
complex.”129 However, in the context of global governance –
and even democratic self-governance in nation-states – hyper-
anticipation is a work in progress at best. We cannot say for
sure whether hyper-anticipation will grow into new forms of po-
litical and economic governmentality in the foreseeable future.
And even less do we know whether this will contribute to a new
Earth system governance that could effectively solve central ques-
tions of climate and resource justice.130 Hyper-anticipation to-
day is nothing more and nothing less than a new political battle-
ground – a place of struggle over the conditions for the produc-
tion and seizure of the future.

But we already know what we are looking for:
A new and intelligent planned economy, which relieves the

living of the pure real-timeness of (cultural) evolutionary pro-
cesses and releases them into an expanded temporal envelope. A
security dispositif to protect them against the storms of natural
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fig. 21 fig. 22

history’s future unfolding – to plan for them, to hedge against
them, to appease or redirect them: a planetary time complex.

� EXOPLANET FUTURE

The realization of a planetary time complex is crucial for our ini-
tial question –what does it mean to collectively inhabit a planet?
Indeed: In order to consciously inhabit a planet, it was first of
all necessary to understand its spherical shape, its location in the
planetary system, etc. The dimension of cartography, which is
part of the history of globalization, also belongs here. This is a
cognitive as much as it is a practical matter: the measurement
of the world, its mapping, takes place in the context of colonial
history as a first-wave globalization process.
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At the same time, however, globes and world maps are purely
spatial displays and, as such, are always just snapshots of the
Earth. They are nothing but tiny frozen slices of the temporal
signature that the planet actually is. We don’t inhabit the Earth
as long as we only orient ourselves on it cartographically. Plane-
tary inhabitation only takes place where people set up their tents
in the Earth’s temporality and settle there. The terrain we then
inhabit is the next decades, the mapped out space of the coming
decades in its temporal gestalt. Hyper-anticipation is the cartog-
raphy of the planetary time that is ahead of us. It is only with this
cartography of time that a distinctive sense of ‘living on’ a planet –
inhabiting the planet in its own medium – is becoming a reality.
Inhabiting its future is the only philosophically consistent and
concrete way to inhabit a planet at all.

At this point, we come full circle to our astrobiological self-
description as planetary dwellers – the recognition of the onto-
logical regularity (despite its rarity) of intelligent civilizations like
ours as products of habitable planets. And this is because the
greatmodels of hyper-anticipation, the climate and Earth system
models that have synthetically integrated all the other models
within them, are nothing else but fragments of astrobiology’s
general planetarymodel, specified for planet Earth at this specific
historical moment.

Conversely, we understand the production of a general plan-
etary model at the level of detail and resolution of current (and
evenmore so future) Earth systemmodels as the ultimate goal of
astrobiology as a scientific discipline: it extends to the entirety of
a planet’s lifetime and to all possible habitable planets and plan-
etary trajectories in the universe. Today’s Earth system models

84



are still tiny HD fragments of an astrobiological general plane-
tary model under development. They show us a tiny section –
namely: a few decades of the total of 11 billion years of terrestrial
planetary time frombeginning to end–of the possibilityspace of
this planet.

Only now are the full conceptual scope and political relevance
of the astrobiological serialization of the Earth revealed. For such
seriality is not only a reality with regard to exoplanets ‘out there’,
while remaining hypothetical for Earth in every respect. That is
true just for Earth’s past. In terms of its future, however, the
Earth is itself a series of possible paths. Temporally unfinished,
the Earth is not one, but many, a multiplicity. This is already
true of its past futures, i.e., of the completely different paths the
early Earth could also have taken – just think of the literally bil-
lions of contingencies (from the forced formation of the moon
to the comet of Chicxulub...) that went into its one single factual
history. And it applies to its future, which lies ahead of us. We
can therefore read the diagram from chapter A.1 (Fig. 2) from
bottom to top, and thus in a completely new way:

The visual argument here is that the Earth’s own future is a
series of exoplanets, of which the Earth can ‘enter’ but one (the
one it will become).

Interestingly, the Intergovernmental Panel on Climate
Change (IPCC), which defines the mainstream of climate
science, uses this argument in its publications: climate scientists’
Integrated AssessmentModels and their future scenarios (Shared
Socio-economic Pathways131) are intended, precisely, to allow
us to orient our actions in a model space of future Earths as
different exoplanets.
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fig. 23

fig. 24 fig. 25
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These future Earths can only be reached via the present state
of the Earth, but that doesn’t mean that they are Earth-specific.
They merely exemplify the general possibilityspace of habitable
planets with intelligent civilization at the beginning of a Transi-
tion 9. As such they represent different unfoldings of the Tran-
sition that depend on our collective agency today – including
scenarios inwhichTransition 9 comes to a standstill (for example
due to extreme climate change, fatal AI world wars, but also ex-
ogenous chance factors) and thus retrospectivelywill never really
have taken place.

As time progresses, the possible futures of the Earth will be-
come more and more distinctive and dissimilar to each other.

And they will all become more and more dissimilar to the
Earth today, unfolding into deeply foreign states of the Earth,
which – as we know from the evolutionary transitions – can
reach to the point of total unrecognizability (Zalasiewicz: “a
number of different Earths that have succeeded each other in
time ...”).

The deepunrecognizability of the exoplanet ‘future Earth’ vis-
à-vis our present also applies to its hypothetical intelligent inhabi-
tants, the future humans or androids in theHomo sapiens geneal-
ogy: these future terrestrials are the only alienswhowill ever take
note of us.

Such an alienology is entirely immanent to planet Earth. Just
as well that we’ll never meet these aliens in person.
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fig. 26

What I find crass: All these prognostics, the hyper-anticipations,
have an impact on me.

Um?

Yes, when I look at all these graphs, like this one,132 which is
about how the global emissions profile of the next few decades
would have to look in order for the 2 degree target to bemet, then
this does something to me.

But what, exactly?

That’s a tricky one. Come to think of it, I would say that it
probably has to do with the fact that I won’t live to see the year
2100. After all, I’d be 123 by then, so the chances are slim. But
then this diagram contains a very special point in time: my time
of death. You cannot see that point yet, but virtually it’s already
drawn there on the line, on the x-axis.
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This makes me think of Heidegger’s Being and Time, where
he had the idea that we must take our finitude seriously in order
to be able to grasp ourselves properly as individuals. He speaks
of “running ahead to death” (Vorlaufen zumTode) as something
one should constantly practice in order to be able to experience
oneself as awhole and highly individuated being. Of course such
a heroism of death is always highly problematic, not just in the
aftermath of World War I. But maybe there’s something of that
in what you were talking about?

The association of “running ahead” is apt, but I think this is
going in a different direction. Heidegger’s philosophy of death
is vulgar at its core, that’s how I’ve always felt about it. What
he is concerned with in Being and Time is to instigate a perma-
nent near-death mood in us by mentally “running-ahead,” and
thereby to create a heightened sense of existentialism and separa-
tion from our social environment. In the end, however, he says
little more than ‘live each day as if it were your last’ ... All of
this is based on the idea of a ‘scarcity’ of life by way of finitude,
which I think is wrong (because finitude has in fact nothing to
do with negation – I’ve written about this elsewhere133). Fur-
thermore, Heidegger’s “running-ahead” does not have the same
diagrammatic-projective dimension as in the present case, i.e., it
is not linked to concrete lengths of life and times of death.

My feeling has little to do with this flat pathos of finitude,
even if the finitude of a life in the sense of its being a whole is
important. For if the entirety of a life takes place in this diagram,
this means you have no existential mobility vis-à-vis the diagram.
We are not angels, we cannot escape, right? The diagram, as the
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scene (of the world) of our lives, is therefore the only thing we
will ever have encountered.

We are connected to it in an absoluteway. Ifmydeath is drawn
in this diagram, my life also flies off the table when this sheet of
paper is blown away by a gust of wind...

... it is drawn there, it is literally ‘on the same page’.

Hasn’t anyone written about this yet?

I don’t know, even though we can’t be sure. What I do know
of are some analyses, within cultural studies, of graphs and dia-
grams connected to so-called ‘cultures of prediction’ – their term
for hyper-anticipation. For example, the science historian Nina
Wormbs has researched the IPCC’s graphs and their projections
to 2100.134 For her, 2100 is representative of the “end of time”
in the diagrams and she sees it as a reference to the apocalypse.
However, she also seems to ignore the finitude or biographical
temporality of the viewers vis-à-vis the projections, which inter-
ests us.

This is also true where other studies specifically focus on the
time perception regarding climate change (which is always medi-
atedbydiagrams), observing amismatchbetween climate change
temporality and the temporal dimensions of our experience, for
example the intangibility or abstractness of the year 2100 for us
today.

50 years ago, the Club of Rome already put this mismatch
into a beautiful diagram, take a look:
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fig. 27

Closer to the present, Sabine Pahl and her colleagues from the
field of ecological psychology are working on the topic of “per-
ceptions of time in relation to climate change.”135 But I think
we have to be very careful here. There is an (implicit) causal ar-
gument in Pahl’s writing: it is because our perception of time is
typically limited to the next few years at most, as is empirically
well-documented, that it is so difficult to react to globalwarming,
whose most dramatic effects lie much further in the future. But
there is actually no evidence that this is the principal difficulty at
play here.

You’d probably say this is ideological and a red herring: no,
it’s not this neutral anthropological fact that is blocking decar-
bonization. Rather, it’s decades of industry lobbying and the
structural circumstance that people in the Global North are still
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overall benefiting from their emissions (that emissions are an in-
sanely good thing for them) while the main damage isn’t borne
by us.

Indeed. But also methodologically, these studies are the op-
posite of what we are interested in: they take the ‘perceptions
of time’ you just mentioned as a given or even as genetically en-
coded, while we are interested in how these perceptions actu-
ally change in the light of hyper-anticipation, when being con-
fronted with the forecasts and future models that rain down on
us on a daily basis now. Maybe our temporal perceptions are
already changing, while most scientists don’t notice it yet. And
not only the perception of time in the narrower sense – more
generally, I’d say, we are concernedwith the subjectification effects
of hyper-anticipation.

And this can only be investigated if we reverse Pahl’s thesis.
At the same time, I would say one also has to move beyond an
assumption that has been shared in the discourse around plan-
etarity since Spivak, namely the idea that the planet is unrepre-
sentable or preferably should not be represented as a totality. I
think, quite to the contrary, our starting point should be the re-
ality of all the representations that are already floating around in
great numbers (without necessarily having to imply any kind of
collective sapience, as Bratton does), and recognize that these are
representations of the planet as a temporal object.

As a template or analogue of these questions, I found some
helpful passages from Norbert Elias’s Time: An Essay – I’ll read
them to you: “Consider once more people’s sense of their own
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identity and continuity throughout life. In our type of society
the trajectory of a person’s life is meticulously timed. A precise
social age time-scale — ‘I am twelve, she is ten’ — is learned
very early by every person individually and integrated as a vital
element into the image of the individual and others. [...] The
continuous series of figures whichmark the number of years of a
person’s life become impregnated with biological, social and per-
sonal significance, and thus plays an essential part in a person’s
sense of his own identity and continuity in, as we say, ‘the course
of time’.”136

OK, so Elias says: Our historically contingent techniques of
time – and he speaks of the calendar and of enumerating life
years – determine our self-relationship: the way we perceive and
describe ourselves.

In addition, we should not forget that recording one’s own
birth in a calendar, knowing one’s exact age, holding birthday
celebrations, milestone birthdays, anniversaries, honoring high
and highest birthdays, but then also something like writing a di-
ary, writing a life report, later perhaps also psychoanalysis, etc.,
understood as biographical or life-course-related self-techniques,
are all relatively new inventions – and that they are therefore also
correspondingly malleable, changeable.

Andwe add thehyper-anticipationof the computermodels to
this list of time techniques and compare onewith the other. One
thing to immediately note, for example, is that one’s biography is
now no longer constructed only looking backwards. But neither
is it basedon the simple pre-scientific suppositionof a future that
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we can assume to be stable and expectable – as yet another of our
daily plans, or taking out a loan, or studying for a future job.

No, a new element is added. We are interested in a further
turn in the spiral of the technization of time and the effects it has
on us.

In planetary time as a form of subjectification.

Exactly. We have already highlighted one aspect, the articula-
tion of the finitude (and thus wholeness) of our lives when look-
ing at climate forecasts to 2100. But 2100 is just the outermargin
of current hyper-anticipations (one that is especially present in
the IPCC publications) – so this can only be one aspect. After
all, it is obvious thatmost projections that are in circulation – see
our list in chapter A.3 – do not move too far ahead, but look at
the time up to 2070 or 2050, often only up to 2030. Not exactly
every single coming year, but certainly every coming decade is
covered in the projections and cognitively articulated by them.
The dispositif of hyper-anticipation thus brings unprecedented
transparency, it brings an unprecedented form of quantitative
mapping to the ‘territory’ of the decades to come. This territory,
however, is also the biographical space that is before us: our bio-
graphical time as it unfolds. 2030: what will you be doing in 5
years? 2050: What in 25?

This is the biographical space in which we age, and not just
pass away. Basically, then, it is the exact opposite of Heidegger’s
“running ahead,” which at all times cognitively fixates us at the
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imaginary end of life. Ours is a temporal space that opens up the
future.

Yes: hyper-anticipation involuntarily pulls the ages of life into
the limelight. After all, all the future dates we talked about refer
to concrete points, events, situations in our future lives. Every-
thing that happens, happens on a certain day, in a month that
feels different from any other. I’m taking my mother to a retire-
ment home on a warm spring day in the year 2038. My daugh-
ter is starting school, we’re having a party in a specific park, it’s
September 2024. I’m gettingmarried again (2040). The employ-
ment office financesmy retraining (2033). My father passes away
(2030). Thus, the everyday prognosis of hyper-anticipation con-
fronts us with a fact that we were well aware of, but that is still
somehow often lost in a haze: that every life has a particular
biographical gestalt, with certain growth processes, stagnations,
intermediary passages, key events, phases...

That’s interesting. The fact that we are beginning to inhabit
the planet specifically in its temporality (as much as we are still
at the beginning) pushes us towards a new articulation of our
life in the entirety of its temporal signature. Why shouldn’t our
lives, too, become recognizable as flourishes in time – exactly as
we wrote about planets as seen through the lens of astrobiology!

Billions of planets start from scratch. Every single one starts
inanimate, most continue that way. Some create out of them-
selves temporal figures of simple life, some even animals, and rare
ones also animals with cultural evolution. All end up inanimate.
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Exactly, and at the same time:
Billions of lives start from scratch. All of them start as babies,

some do not survive this youngest age. Some ... a few ... and so
on. All end as inorganic.

We then have parallel figures: both are biographies or careers –
both are life courses. Both are malleable, extremely compact,
gestalt-like. Both are somehow ‘sacred’ time-spaces, spaces of
ecstatic revelation.

Perhaps we could place these two flourishes in time – the
Earth’s and our life course – next to each other and get closer
to looking at their interaction?
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1 . COMING OF AGE IN TRANS IT ION 9

Only if we move beyond another idea one often finds in the dis-
course on the planetary.

Which one?

The assumption that the planet’s intrinsic temporality is al-
ways (by human standards) infinitely slow, a glacially flowing
deep time. If this were the case, then Earth time and biograph-
ical timewould always be disjoint and there would be no contact
whatsoever.

Have we written anything about this?

Implicitly, yes, via theMajor Evolutionary Transitions model.
Let me try it this way: we have to move beyond the intuitive but
empty idea of deep time as a huge amount of time (‘billions of
years’). Once we understand deep time instead as the natural-
historical time of the Earth, the time of the exploration of the
possibilityspaceof this planet,we already see that this exploration
can actually be very slow in some cases – for example, Transition
4, the transition fromprokaryotes to eukaryotes, took 1.5 billion
years. However, it can also be comparatively faster –Transition6,
the transition to multicellularity in the Cambrian explosion, in
which all the phyla of plants and animals emerged that still exist
today, took no more than a maximum of 25 million years.
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Still, these are all dimensions of time completely outside of
that of a single human life ... But I get it – we realize that ‘deep
time’ can operate on totally different time scales. In any case the
time proper to the Earth is not a uniform time, it is not a priori
bound up with a single order of magnitude.

So there is some precedent for assuming another extreme ac-
celeration of deep time for the present and saying something like:
what hyper-anticipation shows us with its projections are scenar-
ios of the natural history of this planet in the coming decades. For
not only are the time horizons of the Earth models roughly on
the scale of a human lifetime – natural history itself unfolds on
that scale: its speed, its own rhythm, now is counted in decades.

Yes, this is an empirical fact: natural history today unfolds on
the temporal scale of a single biography, driven and accelerated
by the debiologization of collective intelligence.

We are already breathing the ‘air’ of Transition 9: as if in a
great prehistoric moment, which is happening just now, we feel
air fromanother planet (StefanGeorge) thatArnold Schoenberg
used to finally fling open the doors to atonality in his Second
String Quartet a hundred years ago...

Except that this ‘other planet’, in the present case, is the Earth
itself.

But the fact that deep time, natural-historical time, becomes
interior to the individual life, this is something really new, isn’t
it?
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Natural history has always been external to a life and therefore
imperceptible to it – dozens, even hundreds of generations had
to be ‘strung together’ in order to ‘see’ any significant change in
natural history at all. It was therefore invisible to every single
generation. Not anymore.

Seen in this light, sociological theories of ruptures, which in
modernity increasingly take place within the time span of a bi-
ography, as well as theories regarding the collapse of the distinc-
tionbetweennature and culture, or betweennatural and cultural
history, are only a foretaste or indicator of this interconnection
of natural and individual history. It occurs in the context of an
epochal planetary turning point, which we are obliged to interi-
orize – perhaps also becausewe feel a secret desire to let it become
more and more part of our biography.

At the same time, this interiorization triggers strange feelings
in me.

Why?

Well, I can’t quite putmyfinger on it yet, but it seems to imply
a peculiar disfigurement of the observer’s position. This, too,
is part of the subjectification effects of hyper-anticipation and,
for me, it has to do with the structure of being a witness: being
a witness to deep time, as an existential position. It has to do
with a disfigurement to which we are subject when interiorizing
deep time into the ages of our lives. And with an almost infinite
exaltation that also comes with that.

I’m still not getting it.
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fig. 28

Not sure I do either.

Okay, but then let’s perhaps take a step back and try to de-
scribe what it feels like to grow up and come of age in the earliest
stages of a potential Transition 9 of this planet.

So the idea is to use our two lives as detectors or visualization
tools for the natural history that is taking place in them?

Exactly.

OK, but then let’s really take our whole lives, from start to
finish. Let us fill out this life expectancy calculator here...137

Somy life goes from 1977 to 2067 – that’s a long time. Yours?

Similar: 1973 to 2068. So this is really long, and probably you
can already read from these numbers the position of privilege
from which we are talking here – they are well above the global
average of life expectancy for middle-aged men. We probably
have to highlight that even more strongly later. But now let’s
start with natural history – you first.

OK, I’m born in October 1977, so I was probably conceived
in January. This sets a morphological process inmotion, the self-
assembly of the nanotechnological apparatus ‘fertilized egg’ that
I am at this time. It boots itself inside my mother’s womb. In
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particular, in the following months, my brain develops, billions
of nerve cells grow.

1977 was also the year of the ‘trinity’ of the personal com-
puter: Apple, Commodore and Tandy Corporation launched
the first mass-market PCs. In April 1977 – I am about 1.5 cm
tall and shaped like a raspberry – the Apple II is released, with its
8-bit MOS Technology 6502 processor, which runs at about 1
million operations per second (1.023MHz). This is the state-of-
the-art processor technology at the time, which in turn is subject
to a morphological process, a process of the growth of a gestalt.
Moore’s Law describes this process. Already in October 1977,
on the day I was born, the number of transistors on a computer
chip had increased sharply, and in February 1979 it had doubled
compared to the day I was conceived.

My brain, for its part, has been growing in the course of my
mother’s pregnancy and continues to grow after birth – its bi-
ological neural network is training every day on the perceptual
data it receives from its immediate vicinity (Kassel, Germany),
later it is self-training on my parents’ bookshelf, etc. The Amiga
500 computers, on which I occasionally play at friends’ houses
in the late 1980s, have 16/32-bit Motorola 68000 chips and run
at 7 million operations per second (7.16MHz).

20 years after 1977, my brain is already quite mature. It is no
longer growing, stuck in its confinement.138 The processor and
computer architectures, conversely, ...

... they are still growing, aren’t they? And there’s no holding
back. The non-biological thinking substance is no longer con-
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fined by the limitations of your or any skull bones. It unfolds
freely in warehouses, proliferating according to its own natural
law. There is an unbelievable morphological power at play here,
which is visible not least in the almost grotesque shrinkage of the
devices, which are now visible remnants of an extreme intensi-
fication: what was a supercomputer a decade or so earlier has
become an iPhone in 2007.

Then, in 2016 and 2018, our kids are born and their brain
growth begins. Shortly thereafter, your kids.

Yes. And in the 2020s – already about halfway through my
life: I’ve already lost a lot of nerve cells and have gray hairs –
the nonbiological neural networks come to life as well. Such
networks existed before, but they made the big leap only after
the so-called Transformer network architecture was developed
in 2017.139 In 2024, these networks are already passing univer-
sity entrance exams and tests, which usually involve biological
humans born around the turn of themillennium and not 5-year-
old machine systems ...

... so that the readers of this book have no idea who actually
wrote it. Which parts still sound like GPT, and which no longer
do? But you realize this is a fully automated translation of the
German original, don’t you?

At the same time, this whole process of debiologizing in-
telligence – and that’s another reason why it is unstoppable –
comes in the format of an arms race: between large technology
companies,140 but above all between the tech-state conglomer-
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ates of theUSAandChina.141 Imention this because, once again,
this is an extremely time-sensitive constellation in which being
ahead a couple of months or years can provide political and eco-
nomic supremacy for decades to come. This intensification or
trembling of time is very much on my mind.

Same here. But let me try to tie some of this together now:
Moore’s Law, which (among other factors) underlies everything
we talked about, describes a morphological process of transis-
tor miniaturization. As things stand, this process is likely to
come to an end in the 2030s.142 This is because it is not possible
to reduce the size of the transistors endlessly without running
into quantum mechanical effects that prevent further miniatur-
ization. If we believe the physicist James Powell, the natural-
historical episode described by Moore’s Law will end exactly in
2036 (I’m only in my 60s then and still have a few decades to
go).143

My point is: Moore’s Law will come to an objective conclu-
sion. That’s in the nature of things. It’s part of its natural law.
The process ends just like the process of theCambrian explosion,
where evolution’s exploration of all possible body plans for mul-
ticellular organisms had simply come to an end after 25 million
years.144 Except that this ending takes place in a year of my life.

As we grow older then and almost without realizing, we walk
into a new ‘flora and fauna’ of thought, into a changing mate-
riality of spirit on Earth. The beetles and the monkeys in the
zoo still think as before, and their embryogenesis (like ours) is
statically repeating the same process over and over again. Your
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brain andmine have also been the same since the 1990s, not even
the cells are renewed anymore, they only decay. But everywhere –
on my desk or on my lap (MacBook), in the warehouses of the
cloud, in the data centers, etc. – there are these extremely vital
changes, these new ‘blossoms’: new foldings or unfoldings of the
matter of the Earth. And they are flowing from open-pit craters
and underground tunnel systems into new material forms and
compositions.

But there are also, and this seems important to me, new tem-
poral foldings of planet Earth. Aren’t the server farms actually
time enclaves? In which parallel processes run so fast that the
firing rate of my neurons, when I walk past the server farms on
the sidewalk in the sun, comes across as a dull, slow rhythm in
slow motion?

It is not unlikely that this temporal convolution is one of the
key features of Transition 9. And for sure it is the linchpin of the
debiologization of collective intelligence. For debiologization is
the process that, like a temporal vacuum cleaner, sucks in, pulls
in, and contracts many other processes from potentially much
longer durations into our lifetime.

Case in point: Gene sequencing. My genome contains about
20,000 genes with a total of about 3 billion base pairs. In 1973,
the year I was born, the human genome is still largely opaque, an
intransparent something. Until 20 years before I was born, even
the basic structure of DNAwas completely unknown – nothing
was known about C-G-A-T. Then, in the 1980s and 1990s, dur-
ingmy school years in Vienna, something else is happening. The
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sequencing machines of the Human Genome Project are being
installed and begin their tireless sequencingwork in 1990. I sit in
school from the 1st to the 6th grade, and during that time there
is sequencing going on; overmanymonthswhile I fall in love and
have my first girlfriend. 13 years later, while I amworking onmy
dissertation in Paris, the time has come: in 2003, the first human
genome has been completely sequenced.

Meanwhile, in 1998, another player had entered the big se-
quencing business: Craig Venter’s company Celera Genomics,
which managed to present its results in that very same year of
2003: instead of 13, Celera took only 5 years to do the sequenc-
ing.

In 2022, sequencing a human genome takes only 5h
22min.145 This, plus of course the extreme drop in prices, are
effects of Moore’s Law.146

Sequencing is definitely a benchmark process but in my view
it’s still not the main thing going on here. The actual natural-
historical unfolding we are looking at in this context is the emer-
gence of post-evolutionary biological forms by way of genetic engi-
neering. Analyzing DNA is a part of this, but there’s a lot more
going on.

And againwehave a delicate timing here: When youwere con-
ceived in September 1972, all gametes on Earth still combined
randomly – in a process that, let’s say, has been more or less
identical throughout a 1.2-billion-year history of sexuality: in
dinosaurs, primeval mammals or fruit flies (even though human
breeders have consciously or unconsciously introduced consid-
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erable accelerations into the process during the last 11,000 years
or so). Then came 1973, the year in which the first transgenic
creature emerged – a bacterium. Five years later, genetically en-
gineered insulin is already available. In your tenth year, the first
transgenic plant emerges, followed by the first transgenicmice in
1984, the first cows the following year, and so on.

Point taken. Genetic engineering is a new principle of natural
history with regard to the biological world. It creates unprece-
dented biological forms, gives rise to a new ‘kingdom’ of biolog-
ical organisms. They become more numerous and diverse the
olderwe get. There aremore of themwith every decade and every
year.

For the time being, evolution is no longer the main morpho-
logical source of new organisms.

But that’s just the one bigmutation of the biological itself that
we’ll have seen in our lifetimes.

Another is that the principle of the organism is increasingly
accompanied and overridden by new, non-organismic forms of
living matter – with Deleuze/Guattari one could speak of flesh
and tissues becoming ‘organless’. Tissue is created outside the or-
ganisms, relieving the organisms of the function of tissue pro-
duction.

You mean artificial meat?

For example. In 2013, the first in-vitro beef patty was pro-
duced inMaastricht for 300,000 euros.
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Sounds like a joke.

But it’s not. As of this year (2024), in vitro meat is allowed to
be commercially sold in theUSA.147 This is all just beginning. In
addition, there is tissue engineering for medical purposes.

Do you really think that becoming organless is a natural-
historical event of the first order?

Absolutely. Ultimately this is dependent, of course, on the
extent to which artificial meat production will in fact replace
conventional production, which operates through the organism
and the animal body – personally, I hope it will replace it entirely.
Let’s keep an eye on that until 2067/68.

OK, then let’s ... –

And what we should also keep an eye on until then...

... I guess it...

... is the young history of nuclear fusion. Since the new mil-
lennium, a number ofmodel projects areworking on the natural-
historical event of setting in motion, on a planet, the process of a
star. Igniting a star on a planet is what nuclear fusion is, right?
In 2022, for the first time, a research reactor at the National Ig-
nition Facility generated as much energy as had been put into
it (break even).148 In 2035, the European project ITER will be
operational. In 2060, we will ...

We’ll have to see about all that.
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fig. 29

What I just wanted to say was this: Our interest here is under-
standingwhat it looks likewhennatural history becomes interior
to our biographies. But such ‘interiority’ cannot simply mean
that we use our biographies as a timeline to visualize processes
such as AI evolution. Because these processes don’t just take
place inside our biographies. They do not leave the unfolding
of our biographies untouched, they change the temporal gestalt
of our lives, so to say. They intervene in the course of our biogra-
phies, and they do so in ways and through mechanisms that did
not even exist when these biographies started.

There is an element of this in the fears about AI potentially
rewriting the work biographies of millions of people, no matter
how far they have already comewith their lives. Our biographies
do not unfold under stable conditions, but under dynamic con-
ditions of rapid natural-historical transformation. Their dynam-
ics determine the course of our lives: possibilities that were not
yet there suddenly open up, possibilities that were available dis-
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appear along the way. And this is no different for individuals
than it is for entire industries.

In the 2010s, I earned some money as a translator. In the
2020s, computing power and computer architectures have auto-
mated translation to a large extent, as you can read here – what
now?

Well, academics fear that theywill be cheatedwith termpapers
written by ChatGPT, although I think they should rather won-
der what this tells us about their teaching. Look at what Steven
Shaviro posted recently, wait a minute, I mean what he posted
on Facebook on May 13: “The common fear among teachers is
that AI is actually writing our essays for us, but that isn’t what
happens. You can hand ChatGPT a prompt and ask it for a
finished product, but you’ll probably get an essay with a very
general claim,middle-school-level sentence structure, and half as
many words as youwanted. Themore effective, and increasingly
popular, strategy is to have the AI walk you through the writing
process step by step. You tell the algorithm what your topic is
and ask for a central claim, then have it give you an outline to
argue this claim. Depending on the topic, youmight evenbe able
to have it write each paragraph the outline calls for, one by one,
then rewrite themyourself tomake themflowbetter.”149 Soonce
the students use AI that well, they really don’t need us professors
anymore. But then, poetry will still require you as translator.

The alleged untranslatability of poetry by machines is a
romantic-nationalist article of faith – I really don’t care about
that.
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fig. 30

Let’s zoom out again instead.
The emergent 9th evolutionary transition triggers Earth sys-

tem changes in our lifetime that are also dramatically internal to
our biographies. Just think of themonthly increase in ppmCO2,
the world population growing by one billion every 12 years, or
the flow of extracted materials and mineral resources that have
been set inmotion around the Earth since 1973/1977: these and
associated processes intervene in the shape of our biographies
and change the course of people’s lives. Climate change, for ex-
ample, which may not have been as pronounced when someone
started their professional career, has 10 or 20 years later intensi-
fied to a degree that it destroys their industry. Or it destroys their
livelihood, and forces them to emigrate. And all the more so the
later they are born.150

The transformations of natural history bring disorder into bi-
ographical patterns.151 We need to fully grasp this: planetarity –
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the natural history of this planet and its drivers – does not take
place on anyother spatial or temporal scale! Planetarity is atwork
in our lives: our biographies are not a stable framework or a safe
observation post of the natural history that takes place within
them – they are reshaped by it.

Biographical processes are more andmore overwritten by nat-
ural history. Which leads us to a different way of talking about
ourselves. Until now, we expressed our biographies along the
lines of: first I was a kindergarten child, then a schoolchild, then
a student or trainee, then a professional, then a pensioner. But
from now on, we can say:

My life pre- and post-iPhone.
Before and after GPT-4.
Before and after an mRNA vaccine.
Before and after Climate War X.
Etc.

This is how I have to think and talk about myself, since my
biographical story has become a planetary story, a story of the
Earth.

Yes, and that’s how I think we get to the bottom of what I
previously called ‘disfigurement’. For my body and my life as an
observer of this process feel strangely drawn out.

Imagine if I were present at the birth of a star. I’d have a pres-
ence for millions of years as an observer of this chunk of deep
time. I would exist so long. As if taking on the bodily and per-
ceptual form of interstellar dust.
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Now say an equivalent process (like the technical evolution of
fusion reactors) takes place within just a few decades and I am
actually observing it – then, again, this somehow explodes my
observer position: I feel as if I were becoming interstellar dust,
so to speak.

A SmartDust152 of a different kind.

The emergence of nervous systems or intelligence in biologi-
cal matter is also an event that takes place in ultra-slow (‘glacial’)
deep time. Today, however, we observe the emergence of intelli-
gence in non-biological matter within just a few decades of our
lives (on the same time scale as our own brains booting them-
selves). Again, my body sort of still thinks it is observing an ultra-
slow process, shifting its observer’s perspective into something
that feels more prolonged than anyMount Everest or sea trench:
this reshapes or deforms me, I feel shaky and unreal.

It also feels like: being an unlikely witness. Being an illegiti-
mate observer who has been around for 500,000 years or so. It’s
as if the atmosphere had filled upwith oxygen only over the short
course of our lives. And the unbelievable thing is: Deep time
actually happens in our lives. What we are experiencing is deep
time. And it happens in our lives. It is deep time – not of the
ultra-slow but of the ultra-rapid variety. That’s the disturbance,
the illegibility.

I’m just imagining that 300,000 years of transgenerational
tool evolution in the Stone Age, all the way until its slow replace-
ment bymetallurgy, had instead taken placewithin 30 years, that
is, within a single lifetime instead of across thousands of genera-
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tions. And this is exactly the situationwe are in today, where, for
example, only 40 years or so have passed between the discovery of
DNA and the complete sequencing of the human genome. The
young researchers involved back in the day have not even reached
the end of their careers.

I hardly feel like a human observer anymore in the face of what
I’m seeing...

The hypothesis here is then: There is something traumatizing
for us animals in seeing a major evolutionary transition unfold-
ing before our eyes. And all around this traumatizing intrusion
of ultra-rapid deep time, the individual swells up, as it were, and
floats to the ceiling.

That’s a way to put it...
But why do you think this is traumatizing?
Certainly, this is an operation on the open mind and the na-

ture of intelligence itself is changing here ... On the other hand,
this is no longer even an exceptional situation. Rather, fromnow
on, and to some extent even retroactively, this is a regular experi-
ential dimension of planetary life.

Maybe ‘traumatizing’ is the wrong word... But for sure it is in
no way ‘regular’ yet. For me, this disfigurement is fraught with
intensities that in my mind converge, for perhaps inexplicable
reasons, in the notion of redshift (the effect whereby the light
of astronomical objects moving away from us becomes longer-
wavelength, i.e. redder).
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fig. 31

The fact that a life is now being flooded with natural history,
that natural history now takes place within a life while, in earlier
geological eras, it could only have been observed in the course of
millions of years, somehow reminds me of the drifting apart of
the universe and the redshift that comes with it. This is what I
see in front of me when I speak of the swelling up of a life: the
swelling ‘space’ of natural history ‘drives apart’ the ‘space’ of a
human lifetime. Which calls into question the coherence of self-
perception and biography:153

After going through a deep-time episode, how should you re-
member what you were at the beginning? Is it the same person
who was there from start to finish? My puberty literally took
place in theCambrian. This is extremely dissociative. Life is long.
Too long. Life is so insanely long, it’s almost unbearable.

Too long – I’d have no problem with that, frankly! I’d just
think of this as a deep life, a life widened by deep time.

And then, on the other hand, we should also note that there
are spatial reterritorializations or retemporalizing effects and
strategies that counteract or restructure this detemporalization of
classical biographical time.
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Think of the temporal mapping, the spatializing mapping of
the graphs of hyper-anticipation that opened the door to this
biographical discussion in the first place. But the diagrams also
function as an optical parenthesis of these otherwise ‘too long’
and ‘disfigured’ lives. If natural history is what individuates us,
then it makes sense that it should be the memory of “natural-
historical events”which guarantees the continuity of continuous
individuation.

Here we go. So these are some of the potential effects of the
fusion of deep time and biographical time.

Can we find a term for this?

Perhaps, biographical deep time?

Splendid. So let’s call biographical deep time the fact that
natural-historical deep time becomes interior to the biography,
and our experience of it ...

... which is, precisely, the experience of a disfigurement. So
basically, we suffer from the effects of biographical deep time.

And we take pleasure in it.

Of course.
On the other hand, however, I think we have to turn things

around completely.

Because after all, what is deep time? Deep time andbig history
have only been developing here since the 18th century and the
terms only cameupduring our lifetimes: “Deep time” dates back
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to 1981, when I was in kindergarten, “Big History” is added in
1989 when you graduate.154

And I say ‘here’ deliberately. For the universe ‘out there’ floats
in a state of eternal presence, in which no passing of time is
recorded. In this sense, there is no ‘time’ out there at all – neither
deep nor otherwise.

Rather, it requires planet-based intelligent civilizations as
time constructors. It is they who respond to the universe’s deep-
time desire to be perceived – only then is there historicity and,
ultimately, deep time, as a reality on Earth and in our present.

I am not sure such a “desire” exists.

It does – it’s a Lacanian desire, just as it is a Lacanian pleasure,
so that is by no means an ambivalence-free pleasure or anything.

This is slightly too – how shall I put it – psycho-planetary for
my liking. I think the important point we’re getting at here is
rather the following: Looking at things from an epistemic angle,
our life takes place not so much ‘in’ geological deep time, rather,
geological deep time inmany respects only emerges ‘in’ our lives:
it is only during our lifetimes, as we live on, that an increasingly
high-resolution image of deep time has emerged.

This canbe easily seen in the timeline of its exploration (1977–
2067 and 1973–2068 respectively). It is true that the age of the
Earth was already known when I was born – whereas only 300
years earlier it had been estimated at a few thousand years ...155

The image of geological time at the beginning of the 1970s, how-
ever, still contained no Cambrian explosion, no comet impact
fromChicxulub, nomass extinctions, no Snowball Earth events,
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fig. 32

no Great Oxidation Event (process of the late formation of the
oxygen atmosphere), no deep-time climate fluctuations linked to
CO2 levels, and so much more.

Deep time had much less inventory.

Correct. But with every school year, the history of the Earth
fills up with newly discovered fundamental events: In the 1970s
in Italy, the physicist Luis W. Alvarez and his son discovered the
geological signal of the comet impact which ended the time of
the dinosaurs 66 million years ago – published in 1980.156
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Two years later, DavidM. Raup and Jack Sepkoski published
an article in Science on prehistoric extinction rates in marine
fauna, which forms the basis for the now widely accepted obser-
vation of fivemajormass extinction events in the last 500million
years since the Cambrian explosion.157

The Cambrian explosion, for its part, also came into the
world in the late 1970s with the fossil research of paleontolo-
gist Harry B. Whittington in the Canadian Burgess Shale (The
Burgess Shale, 1985) andwas consolidated as a phenomenon and
popularized in the early 1990sbyStephen J.Gould andothers.158

The correlation between climate and CO2 in deep time, too,
has only been known since the mid-1980s.159 I could go on.

In addition to your list, there is also the fundamental fact that
the first living beings did not draw their energy from sunlight
or photosynthesis, something we only became aware of in the
1980s: “[T]heproposition that the deephistory andbiochemical
diversity of life are carried by biota that grow from geochemistry
rather than from surface exposure to sunlight is supported by a
wide variety of chemical, biomolecular, cellular, and ecological
observations, most of which have been systematically accumu-
lated only within the past 40 years.”160

This includes the fact that the Earth’s early atmosphere did
not contain oxygen – and how could it, there was no photosyn-
thesis yet!? The fact that the oxygen atmosphere had to come
into being, and that this was fatal for most of the life forms that
had existed until then, is yet another thing we could not learn in
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fig. 33

school back then (in the fantasies of the goodMother Earth this
is still ignored today).

Paleontologist Preston Cloud first formulated this hypoth-
esis in 1972, and scientists such as Heinrich Holland subse-
quently elaboratedon it.161Afewyears later, in 1976/77, thefirst
hydrothermal vents (“smokers”) were discovered on the ocean
floor – since the early 1980s, therefore, people have theorized
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that this could be the origin of terrestrial life over 4 billion years
ago.162

It’s puzzling that all of this emerges out of nowhere in the first
two or three decades of our lives. Prior to that, it simply wasn’t
there in the thinking and inventory of the world.

Yes, and I think this is a connotation of the term biographi-
cal deep time that we must always be sensitive to from now on:
While we experience our lives being infused with contemporary
deep time – the ‘live’ unfolding of natural history – the emer-
gence and ever higher resolution of the image of past deep time
is also something happening in the course of our lives. And per-
haps it is only against this background that we can recognize the
former, the contemporary variety of deep time, as deep time at
all.

Note that also in this new connotation of biographical deep
time, the term describes a form of ‘interiorization’: more and
more past deep time is being interiorized and engraved into our
lives.

One could also say that in our lifetime we are growing a form
of planetary memory.

And that’s a novelty. Unlike Maurice Halbwachs – the his-
torian who is always cited when it comes to a plurality of col-
lective memories in which we participate in the course of our
lives – we are interested in the emergence of a planetary memory,
the emergence of which, however, will only have occurred ret-
rospectively: by the time we could write our memoirs. But this
follows on from – or in radical extension of – Halbwachs’ intu-

123



ition that “[a]nother period of society might conceivably begin
on the day after an event had disrupted, partially destroyed, and
transformed its structure. But only later, when the new society
had already engendered new resources and pushed on to other
goals, would this fact be noticed. The historian cannot take these
demarcations seriously. He cannot imagine them to have been
noted by those who lived during the years so demarcated.”163

But isn’t ourwhole point that we’re trying to note themnow?
Either way, the planetary dimension of memory – the deep-time
space of memory – is ultimately beyond Halbwachs’ horizon,
don’t you think?

Well, at least he relates the question of a collective conception of
time to what he calls “the basic facts of astronomy and terrestrial
physics.”164 ...

But otherwise sure, Halbwachs is interesting for us here
mainly as a contrasting foil – to illustrate the difference between
historiographical and natural-historical perspectives. I am also
thinking here of his statement that “astronomical dates and di-
visions of time have been so overlaid by social demarcations as
to gradually disappear, nature having increasingly left to society
the job of organizing duration.”165 This fits so well because we
are actually trying to describe exactly the opposite: how natural-
historical time at work in contemporary societies revolutionizes
them and imposes its beat on our biographies.
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2 . L I F E EXPECTANC IE S

But we have not yet gone far enough in our analysis of the in-
teriorization of deep time. Because the possibility of our lives as
such, i.e., as something that has emerged in this world, depends
on the recent natural history of the Earth, which only created
the demographic conditions of possibility for our lives to come
about in the first place (as part of the escalation of habitability).
We are often not even aware of how much our demographic sit-
uation is a historically young product, a natural-historical pop-
up effect, if you will. We are, in a concrete and existential way,
products of this technosphere, this Earth-spanning infrastruc-
ture of intelligent civilization. The vastmajority of us would not
have been born without it. It brings about modern population
growth, without which we would not exist – not in these num-
bers and not with the life expectancy we now have. Without the
technosphere, there would be no 8 billion people with an aver-
age life expectancy of 73 years. I always imagine this short clip:
Where just a moment ago there were empty plains – steppe –
there are now cities with millions of inhabitants.

Originally, this growth effectwasmainly achieved by lowering
childmortality in thefirst five years of life, whichbasically didnot
happen before the 19th century ... Previously, child mortality
was 40–50%practically everywhere,whereas now it is only 4%.166
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Yes, but that’s only one aspect. In addition, deaths have
shifted more and more from the middle years of life to the old
and oldest ages.167 This too was different before, when the prob-
ability of death in adulthoodwas always about the same; today it
is low in the middle decades and only rises sharply in older years.

Meanwhile, the absolute biological lifespan as such (of 120
years atmost) has not changedmuch at all.168 What has changed,
as you say, is that more andmore people are enjoying a complete
life cycle from birth to a purely age-related death (the so-called
‘natural’ death). The dispersion of the times of death is increas-
ingly giving way to their contraction in the highest age region.169

This is an artistry of removal: Reaching this region is the sum
effect of a series ofmeasures that continuously keep preventing ear-
lier death, which could otherwise strike at any time, because of
illness, accidents, etc. Such factors and events have to be actively
removed – taken away, put aside – time and again, so that the
body can ultimately arrive in the region of the age-related death.

Therewould be awhole history to tell of the discovery and im-
plementation of vaccination – think of the eradication of small-
pox – urban sewage systems and chlorination of drinking wa-
ter, pasteurization of milk, hand washing, antibiotics, the Green
Revolution, public health systems and medical technology, radi-
ation and chemotherapy, antiretroviral therapy, etc.

Exactly, and the multiplicity and diversity of these elements
should not deceive us: put together, here again we are
confronted with a precise morphological process, a process
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of natural-historical change undergone by the human habitat.
Science journalist Steven Johnson puts this very nicely:

“In a sense, humanbeings have been increasingly protected by
an invisible shield, one that has beenbuilt, piecebypiece, over the
last fewcenturies, keepingus ever safer and further fromdeath. It
protects us through countless interventions, big and small ...”170

This “invisible shield” forms a protective envelope aroundour
lives.

Its growth and shape are based on the precise criterion of pro-
viding a purely age-related death for ever greater parts of the pop-
ulation.

Indeed. And the process is still ongoing – the escalation of
habitability continues: life expectancy continues to rise, and
(while still being scandalously unequal) it rises worldwide, not
only in the places where the two of us have the undeserved privi-
lege of living.

And I would argue this process marks the point where the in-
teriorization of natural history into our lives reaches its highest,
most existential intensity.

How’s that?

Because the buildout of that “invisible shield” is a dimension
of natural history that not only affects and reorganizes lives and
biographical patterns within given lifetimes – as in all the cases
we have discussed before – but also affects and expands the sheer
length of our biography as such.

Can you explain this again with your biography?
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OK, then I’ll start again at the beginning. My heartbeat be-
gins in the embryo after about 5 weeks, on a day in the spring
of 1977. The heartbeat – and the fact that it could stop at any
time – shows thatmere survival is a fragile, constantly vulnerable
process. Something could always come inbetween–between the
present and a later age region. Life as an obstacle course through
the age regions; heartbeat after heartbeat.

The territory of the next decades of the planet can only be
entered through the continued heartbeat – through the contin-
uation of a life process.

Gosh, that’s kind of touching no matter how insanely trivial
it is...

But then something gets in theway. 2017. One ofmy internal
organs becomes inflamed – life-threatening ...

... Oh, I didn’t know.

Yes, but before that, something else has come into the world –
something that didn’t yet exist when I was born. In 1985 – I am
7 years old and obviously have no idea what will happen later –
a doctor in the German town of Böblingen develops a partic-
ular surgical procedure. With this procedure, my bad organ is
removed 32 years later at the hospital AmUrban in Berlin – I’m
39 at the time. Otherwise Imight not have reached the year 2018
and would not have been registered as ‘present’ in this year of
2023, in which we are having this conversation.

I wouldn’t have shown up for work, so to speak.
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I wouldn’t have ‘registered’ in the ‘countinghouse’ of the
2020s decade at all.

This book would not exist – nor would the discovery of bio-
graphical deep time.

No, seriously, it is only during the course of my life that this
technique has grown to salvage my vulnerability when it was re-
quired: when I was born, the world was still void of it. It arose
within my life, in time before the onset of the illness. Now it
allows me to sit opposite you.

Frightening.

Well, I’d say it is delicate timing – an existential juggling – that
has in this case cleared away the obstacle and thus cleared a few
years or decades to be accessed by me, unlocking more years of
life: allowing the heart to keep beating.

Paradigmatic for what you just described is the scenario in
which a person suffering from an incurable disease establishes
a foundation for research into this disease and possible medica-
tions, or participates in ongoing tests of new treatmentmethods.
Let’s say these will take effect in the future. But the person has
only years, or months, or weeks to live. Two timelines are inter-
secting: Does the drug’s efficacy come just in time before death
to unlock a package of some more years of life for the person?
Or does he or she miss this development by days, weeks, months,
years?
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fig. 34

This is where everything comes together: this is self-
bootstrapping – pulling oneself out of the swamp by one’s own
hair, like BaronMunchausen – in the register ofmere continued
existence. It’s a kind of magic trick.

Yes, and as contrived as it may sound, this scenario is not a
macabre special case. Look, I’ve found a – hypothetical but not
implausible – diagram issued by the reinsurer Swiss Re171 that
plots the future of innovations in pharmaceutical and medical
technology on a timeline of the next few years and decades (cal-
culated from 2023). Very pretty:

For people whose continued existence depends on these tech-
niques, which will only become real in the future, it is a matter
of ‘just making it’ into this respective future in order to be able
to unlock further years of life there.
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fig. 35

All of this, too, is testament to the escalation of habitability
as it happens. The history of medicine and pharmacy since our
births in 1973/77 is full of such cases, isn’t it? And because that
protective envelope is becoming more refined in the course of
our lives, our life expectancy increases a little with every year that
we continue to live – and I mean it increases substantially, i.e.
beyond the purely statistical effect that the higher the age already
reached, the higher the future life expectancy. Now I’ll give you
a diagram:

If I apply this gain of 15 years of life expectancy between 1977
and 2067 (inGermany) tomy own life, the following applies: for
every 12 months I live, I gain two extra months of life. That’s
quite something. Especially since there is a strangely tautological
element in looking at this graphic: it is the thing that I’m looking
at here which determines how long I’ll be able to look at it. At
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the same time, this is simply a process that continues themodern
increase in life expectancy.

The escalation of human life expectancy is a major product
of recent natural history that is still far too rarely acknowledged.
Philosophically, i.e. beyond a descriptive sociology ofmodernity,
its significance is still not understood.

It is easy to overlook the fact that these demographic ef-
fects are directly linked to the question of autobiographical self-
description.

Indeed, according to sociologists likeMartin Kohli, the demo-
graphic expulsion of death from people’s childhood and middle
years, and them being able to ‘bank’ on a certain length of life,
is a prerequisite for the emergence of the life course – a partic-
ular life course – as a social “institution,”172 i.e. as a relatively
standardized social reality we are accustomed to since the 19th
century. This is a new social fact that in many respects is also un-
derpinned by normative force. Linked to this was the emergence
of self-techniques such as diarywriting and literary forms such as
the autobiography –whose later descendant, autofiction, we still
find everywhere today. Thinking further along these lines, we
realize that the demographic situation we discussed is still and
all the more presupposed if we now talk about planetarity as a
mode of subjectification via the time bars brought to us by hyper-
anticipation.

You mean because we constantly take it for granted to reach,
say, the 2050s, 2060s? Because we can realistically assume it?
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Yes, when we look at climate forecasts and insert the mark of
our death on the time bar – as we did at the beginning – there is
already a kind of basic trust at work: that our time of death will
fall in the region of our life expectancy.

The life expectancy ticker is constantly running as we live on
(also in the diagramswe discussed): it counts and it counts down,
registers the number of days we have lived and projects the num-
ber of days we have left. As you know, we are in a better position
to inform ourselves about the number of days ahead than any
generation before us. And we do this all the time.

Also, if this were not the case, no temporal ‘space’ would open
up before us in the first place. Without the basic trust I just men-
tioned, looking at thediagramswould generate no ‘spaciousness’-
effect with regard to the coming decades whatsoever – nothing
could be mapped or made transparent. The future would not
have the ‘territorial’ quality that it now has for us. The material
reality of survival and planetarity as a form of subjectification are
thus related.

Sobeyond theheroic gesture of ‘running ahead’ in theHeideg-
gerian sense and the corresponding ‘wholeness’ of a life, the as-
sumption of a certain normal biography is at play here, on which
one can and does rely.

Normal biography Global North.

Yes, and it is easy to forget that this normal biography is itself
a special form. It is temporally specific – a product of modernity
andGreat Acceleration. And it is geographically and socially spe-
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cific – i.e. not given to all 8 billion contemporaries in the same
way.

And the fact that this special form ‘Normal biographyGlobal
North’ is not a given for everyone is not just yet another scandal
or political injustice among others.

No, from a planetary point of view, it’s the core political prob-
lem. For planetarity is, as we have established, a temporal con-
cept. To inhabit a planet is to inhabit the territory of its com-
ing decades. It is therefore in this territory that all respective
political issues and conflicts take place and play out. We already
touchedupon this in the context of hyper-anticipation as govern-
mentality when asking: whomodels the scenarios, and which of
the modeled scenarios are we (collectively) steering towards, and
whobenefits from this, or is harmed by it, and how? But in order
to be affected by such questions, first of all you have to be at all
(still) present in these coming decades, right?

Presence, however, is regulated by life expectancy.

The world map of life expectancies ... It’s not so easy not to
look at it in a flatway, as a spatial configuration. But, after all, this
is a world map of the temporal horizons of current generations
of theworld’s population, i.e., a gestalt that is at least as temporal
as it is spatial.

I’d say: The temporal shape that corresponds to this topology
of inequality is the morphology of the biographies produced by
it. In a sense, more significant than the place itself – for example,
Jakarta, or Jaba in South Sudan, or Zurich, where we are sitting
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fig. 36

together right now – is the temporal gestalt that emerges from it.
By which I mean the morphologies of the biographies that keep
unfolding there – with their patterns, phases, turns, etc.

Biographical morphologies that take on radically different
shapes.

And varying lengths: as indicated in the map, 30 years sep-
arate countries with the lowest and those with the highest life
expectancy. In addition, one would of course have to also in-
clude life expectancy differences within the individual countries,
which are mostly related to forms of social immobility (class so-
ciety) and structural racism.

This is so extreme. The most existential register of all ques-
tions of (in-)justice is determined by the issue of mere contin-
ued existence. Therefore, inequality in life expectancy should
no longer be tolerated – all the economic, political and climate-
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related factors that perpetuate it are ethically and politically rep-
rehensible.

Indeed. According to UN data, life expectancy is increasing
for all regions and the difference is narrowing – but it is far from
closing.

And that’s not even taking into account the way in which
global warming is already interfering with these trends. It is as-
tonishing how little research is being done on the life expectancy
effects of global warming, as far as I can see. There is a lot on its
general health effects – see, for example, the flagship project “The
Lancet Countdown: Tracking Progress on Health and Climate
Change”173 – and there is occasional research on life expectancy
in warmer vs. cooler climates (excluding other factors).174

But I have found little on the predictable scenario that global
warmingwillmostly reduce the life expectancyof thosewhohave
contributed the least to it.175

Basically, unequal life expectancy is not just an under-
researched, but also a massively under-theorized form of
inequality. Maybe because it’s so unfamiliar? Unfamiliar first
because it takes place in the medium of time. It temporalizes
the political nomoi. Above all, however, it drags the question
of inequality into the metaphysical realm – life expectancy
inequality does not play out purely within the physical world (as
perceived by us), but precisely touches on the question of who
still exists in the physical world and who doesn’t.

This is a highly exotic variant of the issue of equal access.
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Then again, maybe it’s not that exotic. As the name suggests,
we think of age regions as territories. But then the following ap-
plies: Some people get access (via continued heartbeat) to the
higher or more distant regions, some do not. Some are given
access to a ‘land’ to which others are denied access. All familiar –
except that we’re talking about the most existential ‘land’, the
land of mere continued existence.

The land of still being around (in a certain age bracket, i.e. in
a particular future).

The ‘land’ as a particular future of the Earth.

Yes, it’s about access (or not) to the planet’s natural-historical
futures.

137



3 . REDSH I FT : OLDEST AGE = H IGHEST
FUTUR ITY

Perhaps we can now go back to the beginning, where we said:
The graph of hyper-anticipation contains our time of death; we
are absolutely linked to the scenario on display there, and more
generally to the natural history of the Earth (especially of the
next few decades). Because after all, the ‘wholeness’ of our bi-
ographies that becomes tangible in the graph – if we mentally
run ahead to the end – was only a first indication of the existen-
tial zero mobility vis-à-vis the diagram, which we can now better
qualify.

OK, what have we got? First – and setting the scene of our
lives, so to speak – zero mobility is implicit in the recognition
that the possibility of our existence is inextricably linked to the
demographic situation of modernity. We could never have been
born into a world where we do not see population growth and
fossil capitalism, climate change, etc.

This is the so-called Anthropic Principle.176

Yes, and secondly, zero mobility is based on the fact that this
natural history does not just spit us out into the world and then
take a break. Instead, we said, it obviously continues its work in-
side our biographies, dominates their course, restructures them
and even influences how long we continue to live.
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Existential zero mobility then means:
We belong to a certain state of the Earth – completely and

unreservedly.
The Earth is the underlying entity, the sub-ject to which we

belong.

Instead of maximally standing out from the background and
heroically separating ourselves from it – as the Heideggerians
would like it – the perspective of biographical wholeness result-
ing from hyper-anticipation inscribes us entirely into the plane-
tary background and its movement.

Perhaps, from here, we could approach a third connotation
of the term biographical deep time – namely, deep time as bio-
graphical in the sense of individuating. Biographical deep time
would therefore mean: The way in which our biographies are
‘nailed’ onto their spot in natural-historical deep time, and the
way in which deep time takes place inside them – this is what
individuates us, this is whatmakes our biographies what they are
and constitutes their ownmost quality.

Individuation through natural history.

Through Transition 9. Exactly.

OK, let’s investigate.
If we are being individuated by natural history, then we are,

and always will be, the ones who witnessed the process of the
incipient debiologization of intelligence – or the growth of the
first generation of fusion reactors. We were there and have lived
in its presence. At least this would be the claim of the term bio-
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graphical deep time now, to say: This is our ownmost and most
intimate individuating feature. There is nothing deeper to say
about us.

A rather externalist conception of individuation: that in-
dividuation should not take place from within, through self-
formation, self-determined biographical development, but from
the outside, throughwitnessing, basically through pure being-at-
...

Yes, it seems strange, but it is not without precedent at all. As
a mode of self-description, the externalist model of biographical
deep time is reminiscent of the beginnings of (auto)biographical
thinking and writing as a self-practice.

What do you mean?

Well, look, here is this somewhat technically worded text by
MartinKohli – but I found this paragraph very insightful exactly
for our purpose. He writes: “in the present context one struc-
tural change stands out [in the early 18th century – AA, DF],
namely, the change from an ‘annalistic’ conception in which life
is structured by the sequence of external historical or seasonal
events to a developmental conception, organized around and by
the self. In temporal terms, this implies a change from historical,
or natural, time as the axis for the life that is being narrated to
the time of the individual life course itself. In the first case, the
individuals are put into a sequence of events that are connected
by a supraindividual logic; in the second case, they constitute
a sequential program of their own logic.”177 Biographical deep
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time then marks precisely a reappearance of “natural time as the
axis for the life that is being narrated” – only that this natural
time is now not so much cyclical (seasonal) but ecstatically drills
itself into the Earth’s possibilityspace, so to speak. And it is the
resulting “supraindividual” morphological trajectories that indi-
viduate us – simply by witnessing them.

This idea ofwitnessing I find really apt; same goes for the sense
of being individuated purely by being-at-... For me, this is like
witnessing the growth of a plant or the construction of pyramids.
I stare at the thing in itsmorphological process. At the intelligent
‘crust’ growing around the globe, which is the technosphere. It
individuates me – like a spell: I can’t turn away – even if it is a
terrible thing (like the climate crisis and many other disasters we
stare spellbound at). I look at it because I need to see the growth
of this edifice – natural history is a kind of distinguished edifice
that defines what the present is, and that gives me my name.

I am the personwho saw that.

Yes, and I can no longer forget it, or make it unseen. It defines
me.

Instead of Psyche, we have Earth in our heads. Its history is
what is most intimate to us: autobiography = planetography.

This is the becoming-planet of the autobiography, as we
would have said earlier with Deleuze/Guattari.

A radical externalism...
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... and it also individuates us as philosophers or researchers,
who do not simply write about planetary time in the abstract.
Insteadwe are historically situated in a specific time of growth of
various radically new technologies and astrobiological findings,
which we want, or must, or can witness philosophically. I’m
not sure whichmodal verb fits best, but this is a genuinely philo-
sophical desire to witness the emergence of the planetary. No
planetary thinking without witnessing our planetary lifetime.

Yes, this is a philosophical and spiritual activity.

No – or at least let’s delete the latter thing, the thing with the
spiritual ... I mean, already before we started drifting off a bit I
fear...

I don’t see it that way. Witnessing the unfolding of the being
which is a planet, forme that’s the highest dignity of a philosoph-
ical life. And if this dignity blends into the spiritual, then why
not. Planets are inhuman spherical deities – feel free to let this
stand under my name once this goes into print!

We’ll delete the names anyway, plus you’ve already answered
yourself twice... OK, so planets are inhuman spherical deities,
you say – in the Spinozist sense of deus sive planetus?178

Yes, what else could be more worthwhile to look at in the uni-
verse than the self-unfolding of these deities? Nowhere is there
more happening to matter, nowhere are there more wonderful
structures growing, nothing in the universe is more animated.
And this is not limited to the oneGaia but constitutes a veritable
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planetary polytheism. Gaia is a plural – there are many Earths
and not just one Mother Earth in the post-oedipal universe.

Witnessing them astrobiologically – planets from which we
have emerged and into which we will soon sink back – consti-
tutes a spiritual dimension that is strangely absent from con-
temporary atheist philosophy (just think of Martin Hägglund’s
much-discussed This Life179).

Witnessing planets – as we age.

Yes, exactly, that’s crucial. For implied in this witnessing po-
sition is a time span, a temporality that involves the entirety of a
lifetime, a temporality that comes with an existential immobility
vis-à-vis the thing that is being witnessed.

And again with zero mobility.

Absolutely. Philosophy has traditionally regarded cognition,
thinking, as the ‘highest’ human capacity. But this is something
else than just accumulating knowledge about this and that in the
course of a lifetime: as if what is to be knownwould be optional,
as if one couldmove freely amongst random stacks of knowledge.
It’s not like using Google all day or jumping back and forth be-
tween different book projects. A better comparison might be re-
searchers who study generational or intergenerational processes
in a society and thus follow their human objects of investigation
throughout their entire lives, such that in the meantime the re-
searcher’s life is also used up entirely. Every research process ex-
tends to the end of the researcher’s life as well as of that of the
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object. There cannot be any mobility here – you’ve got one shot.
The commitment is always that of an entire researcher’s life.

Philosophically, this is the crucial operation: Witnessing the
unfolding of the Earth’s natural history ‘live’ – now that natural
history is taking place inside our lives and theEarth is in this sense
‘closer’ to us than ever before.

Hyper-anticipation and the Earth’s futures it lays out are ab-
solutely decisive but only a starting point in this regard. After
all, we are living into the anticipatedworld, aren’t we? And then,
as the years go by, we witness how the series of possible future
Earths presented to us (by the models of hyper-anticipation) in-
dividuates itself into the one path it ultimately will have taken
through the possibilityspace.

Welcome here and now!

And I would go even further and say that our mere contin-
ued existence into a year or decade (as an effect of the natural-
historical development of medicine) is in itself already a form of
witnessing.

Still-being-there is already a form of witnessing – witnessing
consists in nothing but still-being-there as a witness or observer
(the observer testifies to her own existence through her still being
there). And the mere continued existence into a year, an upcom-
ing spring, is already the circumstance that is beingwitnessed (by
being given).

This sounds somewhat esoteric, doesn’t it? But I am re-
minded of a passage in Jeremy Sherman,Neither Ghost nor Ma-

144



chine, where he says: “[T]he highest moral aim is keeping selves
self-regenerating. As far as we know, life doesn’t mean anything
to the universe. ... make the meaning, and if we were to make
a meaning that most of us could agree on, it might be that the
meaning of life is not to end it.”180 Whatever “meaning of life”
comes to signify here ...

What is certain is that the older we get, the more we see of the
Earth’s path through its possibilityspace. From today’s point of
view, therefore, the older we become, the more future natural
history of the Earth we can include in our testimony.

Also from this point of view, then, wemust insist on themark-
ing of the political crime, themetaphysical injustice that inequal-
ity in life expectancy always represents.

After all, the planetary right to the highest ages, i.e., to a purely
age-related death, is the right to be individuated by what takes
place in these highest ages.

Without reaching the highest age in that sense, I cannot fully
‘redeem’ my individuation on this Earth.

We say: To be in the presence of a natural-historical event, to
be a witness to it, is what individuates us. Now let’s say such
an event takes place in the 2040s. Then not experiencing it even
thoughone couldhavedone so– as evidencedbyothers fromthat
same generationwho enjoy a higher life expectancy – constitutes
a violation of the right to be individuated by that event.
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Yes, because in this scenario, I remain cut off frommy natural-
historical potential, as it were. It’s literally like being denied ac-
cess to a land in which you could find your own name.

It’s as if you could not go pick up your own name.

It’s as if you’re forced to leave your individuality at the cloak-
room.

The biography can’t continue writing itself ...
Hence the demand: Equal rights to participate in planetary

dignity for all members of a cohort! Equal rights of access to
the highest degrees of futurity (through life expectancy) that are
possible within a cohort!

I imagine Kant asking today what it means to orient oneself
in thinking, i.e. in thinking the planetary and thus in planetary
time ... He probably would call this a world citizenship in time –
and Marx would call it a planetary communism with equal par-
ticipation for all in the planet unfolding into the future.

This also means equal participation in aging.
This is a transverse position – a counterintuitive crossover –

that is perceived much too rarely: The increasing futurity of the
Earth, its escalating futurity, is associated with the process of our
aging, the increasing retreat into fragility: The old body is visibly
torturedby the junkof cell replications accumulating in it, by the
copying errors that take awaymore andmore specificity from the
body’s cells ... But this is the transverse position: The wrinkles,
the hunched gait, the weakness and the forgetfulness are signs of
futurity.
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This way our aging becomes a sign of the deepened, inten-
sified futurity of the Earth. And it is a sign of the intensified
redshift of our biographies – as we called it above: in the later
years, somuch natural history has already forced its way into our
biography and continues doing so more and more.

Of course, in old and oldest age it becomes increasingly un-
likely to reach the next year, the next month, the next week. At
the same time, with every year, month, and week we do reach,
we arrive in an increasingly distant future. This is especially true
with exponential natural-historical processes (such as, to a cer-
tain degree, Transition 9): The span of a later month takes us
deeper into theEarth’s possibilityspace than the spanof an earlier
month.181

Just as aging itself is an exponential phenomenon (we age
faster and faster as we age), aging into an exponential situation
means that I witness a much more rapid natural-historical dy-
namic in a month of my 80th year than in a month of my 8th
or 28th year.

The redshift is at work in our lives from the very beginning,
which shows that we have been living in deep time since birth.
But old age is particularly dynamic, particularly dissociative, in
this respect. As it draws to a close, a life is flooded with ever
greater amounts of deep time, whereby the bio-planetographical
space – the architecture of the last years andmonths of our lives –
is ‘driven apart’ even more violently.

The late phases of a life drift away faster and faster from the
earlier phases and its beginning, whose ‘light’ hardly penetrates
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across into those late stages any more. Age has drifted away, be-
coming more and more futuristic.

For each and every individual life, the phenomenology of
highest futurity is the phenomenology of the highest age, the
greatest frailty of a body.

The weaker you already are, the more you drift away, the
higher the degree of futurity, the more powerful the non-
biological intelligence that touches you in your later days – in
the form of advanced medical technology that now surrounds
or even becomes part of your body more and more frequently.

The future grows towards the aging body: this can be the new
medication – wrested from the extreme redshift and unlocking
some further months or weeks for you – or it can be the robotic
machines carefully ‘bending over you’ in your last days and min-
utes, surrounding your body like a fragile place of worship.

The desire for the future and futurity is the desire for old age.
Redshift:
Oldest age = highest futurity.

That’s a good equation.
Here’s another one:
Highest futurity = highest truth.
Because as melancholic as this could make us:
The later Earth is the truer Earth.
The truth of the Earth resides in the future, not the past; not

in a past nature, not in childhood, not in any origin or anything
else that preceded us.
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No, we encounter its greatest truth in what it reveals at the
latest moment of our lives.

Youmean, the truth about the Earth (and what it can do) that
is only gradually coming to light?

Yes. After all, theultimatequestionof astrobiology is not: Are
there other planets like Earth in the universe?

But rather: What can a planet do?
What events,morphologies or structures can planets formout

of themselves in this universe?

The question is already implicit in the general planetary
model, as its apotheosis: What is the ultimate thing that a planet
can do? What is its ultimate possibility?

Obviously, it is true that I can know more about this at the
end of my life than I could at the beginning. But what is possi-
ble here is also possible in the infinite series of exoplanets. This
is the ultimate consequence of the Copernican principle – the
astrobiological serialization of the Earth.

This reminds me of the well-known quote from Deleuze,
where he states with Spinoza: “[W]e do not even know what a
body can do.”182

On our last day – at the point of our highest futurity – do we
know what our body could do?

Look, the day of our death is nowmarked in the diagram (Fig.
26): we will be cast aside with it soon.
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The planet continues on the path to its truth – and the truth
of all planets.

We don’t know what it can do.
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EP I LOGUE : PH ILOSOPHY OF NATURE 4 . 0

Planetary thinking is not a normative requirement, in the
same way as politically shaping the emergent dispositif of hyper-
anticipation (which could and should guide our future actions)
is not a categorical imperative drawn from ‘pure reason.’ Instead,
the radical transformation of philosophical thought associated
with the notion of planetarity is the fulfillment of a desire that is,
strictly speaking, as old as philosophy (and thus natural philoso-
phy) itself. For this is what this book is all about: elaborating the
contours of a philosophy of nature that is up to speed with astro-
biology’s understanding of planets. In order to get a better sense
of what this could mean, let us turn to two neuralgic points.

(1) The first is the fundamental natural-philosophical prob-
lem of the separation of subject and object in the knowledge
of nature. Traditionally, the question is not only how we think
about nature, but also who does the thinking. The phrase that
gives this book its title, Thinking Planets, can be read at once
as genitivus subjectivus and genitivus objectivus and thus dissolves
the modernist distinction between subject and object. Think-
ing planets takes place on this planet; it escapes the distinction
between our own thinking of the planet on the one hand and
the planet’s thinking on the other. Such desires for separation,
which are still anchored in a naïve modernity, cease in the dis-
course on the planetary. “[T]he planetary emerges as the feeling
that there is a clash between the global – basically moderniza-
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tion – and the planet,”183 as Bruno Latour put it in an interview.
This opens up the invaluable opportunity “to rethink the on-
tological infrastructure of modernity, with its sharp distinction
between human things, natural things and technical things.”184

Equipped with the astonishing astrobiological revelations of
the past decades, a rethinking of the ontological infrastructure
for us meant recognizing knowledge processes and infrastruc-
tures as new natural properties of the planet and crucial opera-
tors of its further natural-historical development. In turning to
contemporary natural history, thought takes itself as its object
in a new way. For knowledge shapes the planet, and knowledge
infrastructures (sensors, satellites, artificial intelligence for the
evaluation of climate data, etc.) can andmust therefore be linked
to thinking the planetary in a deeper sense. The two sides can no
longer be separated.

Obviously this doesn’t imply that these infrastructures are
necessarily aware of their own natural-historical positionality, or
that they are particularly suitable for navigating the storm of
natural-historical events unfolding before our eyes. Neither is
the case. Following Jürgen Renn, more “knowledge about the
dynamics of the Earth system and the consequences of human
intervention in these dynamics” could only be generated under
conditions of aflexible technology of knowledge representation, i.e.
only after “overcoming the current compartmentalization of sci-
entific insights.”185 The latter is based on institutional divisions
that are not simply a side effect of a narrow understanding of sci-
ence, but are symptoms of a separation that characterizes moder-
nity as a whole: the separation not only of culture and nature
but also of cultural studies and the natural sciences. This results
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in a set of equally enduring and problematic consequences. For
we are far removed from sufficiently understanding the evolu-
tionary effects of such planetary sociotechnical systems in terms of
their potentialities – which would be particularly relevant with
regard to continuing and navigating the potential paths of Tran-
sition 9. These systems highlight what Renn has called the co-
evolution of social andmental structures, or as Sheila Jasanoffputs
it: “Knowledge and its material embodiments are at once prod-
ucts of social work and constitutive of forms of social life; society
cannot function without knowledge any more than knowledge
can exist without appropriate social supports.”186

(2) Another neuralgic point of philosophy of nature concerns
the question of teleology, i.e. the potential purposefulness and
purposiveness of the natural process. A commonplace of the his-
tory of science and philosophy sees this question at the heart of
the modern separation of empirical natural science and specula-
tive (natural) philosophy:

In the divorce settlement three hundred years ago, when natural phi-
losophy separated from philosophy, taking the name natural science,
philosophy got to keep the mystery of purpose. Natural scientists
expected that science would get along just fine without having a so-
lution to it.187

In reality, however, the historical constellation is much more
complex than any linear history of science might want to ac-
knowledge (cf. “serious misunderstandings of the history of
science”188) and the teleology question keeps reappearing to-
day in astrobiological debates and elsewhere. This testifies to
the tenacity with which the supposedly long-abandoned major
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themes of natural philosophy continue to impose themselves on
scientists in general and on everyone dealing with the origin of
life or extraterrestrial life forms in particular.189And it is not only
in popular representations of science that teleology (however re-
furbished or under different conceptual disguises) celebrates a
comeback wherever a deeper understanding of planetary evolu-
tion is at issue. “It is the teleological nature of the universe that
creates a cosmic context that instills life with meaning and pur-
pose, and that purpose is to suffuse the cosmos with intelligence
and experience by thriving, multiplying, and expanding”190 –
which is why a newly gained or increased self-awareness of plane-
tary intelligence should turnus into anontological imperative on
a cosmic scale: “You are not a cosmic accident. You are a cosmic
imperative.”191

Symptomatic of the astonishing survival and afterlife of tele-
ology are not least the failed attempts to draw new conceptual
distinctions while somehow keeping the new conceptual confu-
sions caused by themunder control: this concerns the attempted
separation of teleology, as hypostatized by classical philosophy
of nature, from teleonomy, which claims to be in accord with
modern science (“teleonomy means the impression of purpose
resulting solely from the laws of nature”192) or follow-up distinc-
tions such as that between directed and self-directed processes
that would follow their own purposes, etc.
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� DIRECT IONAL ITY AND INT IMACY

Both strands of discussion and their aporias confirm the need
for a new natural philosophy in the spirit of astrobiology. And
we firmly believe that today, after all naïve assumptions about a
stable, original, and balanced nature have been debunked by the
theory ofmajor evolutionary transitions, a serious natural philos-
ophy is possible once more – a confident philosophy of nature
instead of repeating the submissive gesture of (natural) philoso-
phy from ancilla theologiae to ancilla scientiae into all of eternity.
This is possible not through recollecting any peculiarities of a
philosophia perennis, but, on the contrary, by opening up to new
scientifically informed perspectives. These allow philosophy to
take part in the overcoming of disciplinary boundaries and to
fulfill its long-suppressed desire: by means of an unreserved and
consistent temporalization of its main operators, methods, and
objects – as exemplified by the pluralization and serialization of
its core object, the planet.

Planetarity is in at least two respects the preferred subject of
natural-philosophical reflection today. Benjamin Bratton appro-
priately writes of a “planetarity that is, first, revealed as the pre-
conditionof anyphilosophy and, second, the nameof the project
before us as we contemplate how to preserve, curate and extend
complex life.”193 The two aspects are inseparable. In addition,
we pointed out in the introduction that numerous theoretical or
philosophical approaches in the planetarity discourse have so far
suffered from ignoring a scientific or, more precisely, astrobio-
logical understanding of planets. This omission cannowbe clari-
fied andgeneralized: What theymissedwas and is a philosophyof
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nature abreast of current insights into (the evolution of) life and
its planetary process. But it is precisely this temporalized nature
that is at the heart of Natural Philosophy 4.0, which takes an as-
trobiologically grounded approach to key natural-philosophical
tropes like ‘infinity,’ ‘plurality of worlds,’ ‘life on other planets,’
etc. – tropes that have not only been present in all stages of nat-
ural philosophy but have worked as their driver or catalyst.

This is already exemplified by an Ancient Natural Philosophy
1.0, which Aristotle established in distinction frommetaphysics
and mathematics. In his natural-philosophical writings On the
Heavens (Peri ouranou), On Generation and Corruption (Peri
geneseōs kai phthoras), or the Meteorology, he discusses a broad
spectrum of – in today’s parlance – physical and astronomical
topics.194 Even after the departure from Aristotelian scholasti-
cism in the early modern period, Modern Natural Philosophy
2.0 remains characterized by a speculative desire to recontour
the relationship between mathematically influenced exact (labo-
ratory) sciences and philosophical reflection on nature. No one
has expressed thismore clearly thanFrancisBacon, thepioneer of
empiricist natural science, according to whom a “pure” natural
philosophy had yet to be developed: “We have as yet no natural
philosophy that is pure; all is tainted and corrupted; inAristotle’s
school by logic; in Plato’s by natural theology,” which is why
“from a natural philosophy pure and unmixed, better things are
to be expected.”195

One should then not be deceived by the fact that the recip-
rocal affinity between natural philosophy and science has been
dormant for a (long) time, especially in the modern scientific
dispositif that was hegemonic in the 19th and 20th centuries.
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This applies, above all, to the Modern Natural Philosophy 3.0
which developed in the course of the so-called Second Scientific
Revolution around 1800. Not only did various new scientific
disciplines (like biology or geology) establish themselves at that
time, massively shifting the meaning of others (like chemistry or
physics), but also the separation of natural sciences and natural
philosophy came to its logical conclusion.196 During this period,
natural philosophy threatened to shrink (itself) into an academic
philology or a mere auxiliary discipline: the analysis of different
historical concepts of nature or of the conditions of the possibil-
ity of the only relevant natural science.

The time to end such self-degradationhas nowcome. Natural
Philosophy 4.0 is reconstituting itself – andnot only bymeans of
a new recognition of the planetary and natural-historical position-
ality of thought (see above). In addition, it is based on a new un-
derstanding of directionality (the term often used as an alterna-
tive to the historically discredited teleology) as a quantitative, op-
tical effect of the immeasurable and profoundly counterintuitive
size of the astrobiological series: what appears as directionality in
a small sample of selected planets becomes recognizable as amere
concatenation of coincidences when considered in the entirety
of the astrobiological series, and vice versa. Directionality yes or
no: a classic pseudo-problem.

The same then holds for the question whether planetary evo-
lution took place to the end of producing intelligent civilizations,
whether our existence is the purpose of the formation of so many
habitable planets in this universe, etc. Conversely, however, in
an astrobiological understanding it is very clear that intelligent
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civilizations– like that ofHomo sapiens, towhichwebelong– are
not ontological aberrations of the planets that bring them forth.

Instead, intelligent civilizations are, in the full sense of the
word, planetary phenomena. This does not imply (or only in
an accidental sense) that they are ‘Earth-spanning’ phenomena.
To call something ‘planetary’ means: it is in the nature of planets
to be able to produce such a thing. Even if it happens only on
a single one in a series of billions of Earth-like planets; and after
this one planet had to work its way through a natural history full
of vicissitudes for billions of years before it could happen. It is in
their nature – based on all the contingency in the series. It is part
of the possibilityspace called a ‘planet’, which astrobiology’s gen-
eral planetary model has set out to describe. ‘Planetary’ means:
belonging to planets and being proper to them. Our intelligent
civilization belongs to this planet.

Natural Philosophy 4.0 also understands that natural-
historical deep time – the proper time of planets – does
not always have to be ‘infinitely slow’ as compared to the
experiential time of members of intelligent civilizations. For
the present of the Great Acceleration, which we interpret as
indicative of a beginning 9th evolutionary transition, we instead
observe an interlocking of planetary, natural-historical time and
biographical time. This is paradigmatic for our age of rapid
technological and scientific acceleration, while its ethical and
political implications are still far from understood.

Planetarity is not an object that stands in front of us, but
a force at work inside our lives as we construct our biogra-
phies. The astrobiological serialization and temporalization of
the Earth therefore does not somuch lead to the planet vanishing
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into the distance of astronomical objects (as Bruno Latour as-
sumed) or into the depths of time since its beginning (as Dipesh
Chakrabarty suggested) but instead places us in a relationship of
ontological familiarity, belonging, and biographical interiority
with the planet – as individual living beings as well as civilization
or species.

Planetarity is almost synonymous with intimacy.

� THI S PLANET

Planetarity-as-intimacy puts the serialization of the Earth (as in-
dicated above in chapter A.1) in sharp contrast to imaginaries of
abandoning this planet: as if, for us, the Earth were an arbitrary
specimen from the astrobiological series, as if we could easily ex-
change it for others.

Hence our strongopposition toprojects that are as prominent
as they are caricature-like, such as “Occupy Mars,” in which bil-
lionaires rack their brains over how to construct space colonies
for the emigration of a privileged few just in time before the
Earth supposedly becomes uninhabitable. But not only will the
Earth not become uninhabitable anytime soon, which is clear
already in view of the recent escalation of habitability (even if
the effects of climate change will be as drastic as is to be feared).
Ultimately, even a critique of such emigration projects based on
the sense that these space colonies will be nothing but future en-
claves of the super-rich, is a form of ideological embellishment,
a smokescreen. Because colonies of this kind will never be a
reality (beyond model projects doomed to failure). However,
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such fantasies are connected with what we perceive as the real
problem, which is being covered up by that criticism: with the
reality that such terraforming projects by and for the super-rich
have existed for a long time – but down here on Earth. Think
of all the bunkers in New Zealand, gated communities and pri-
vate security services, tax havens, yachts and private jets: such
quasi-extraterrestrial enclaves on Earth will become all the more
frequent themore extreme globalwarming and its chaotic effects
play out.

Just as we are politically repelled by this scenario, we are philo-
sophically repelled by another, evenmore distant scenario of leav-
ing the Earth, which starts with the idea of uploading our brains
to computers. It is the idea that post-biological intelligent beings
would one day ‘colonize’ the entireMilkyWay galaxy or universe
by sending in space probes to other planets in order to settle and
replicate there, and from there to send out further probes, and so
on and so forth to the bad infinity. However, nowhere in these
projects or fantasies do we recognize a noteworthy – let alone
natural-philosophically interesting – answer to the astrobiolog-
ical question “What can a planet do?” Again, space coloniza-
tion fantasies underestimate the expansion of the universe. All
other problems aside, these probes would be traveling in empty
space formany hundreds of thousands, evenmillions of years be-
fore having ‘spread’ even just rudimentarily in the Earth’s cosmic
environment. Throughout this time, the probes are ‘frozen’ –
while the collective intelligence on Earth keeps developing. In
view of this intelligence, with each passing decade and century,
the probes that have been sent out will appear more and more
like ‘old-timers’ or atavisms from the history of technology.
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A museum of technology, disseminated into outer space,
does not answer the astrobiological question. This can only be
achieved by the planet itself. Within the actual limits of its hab-
itability – i.e., until photosynthesis will cease and the oceans will
evaporate in the deep future – planet Earth has plenty of time to
spell out the consequences of Transition 9. It would also have
enough time to go through all other possible evolutionary transi-
tions (in the very unlikely but not impossible case that they will
all be ‘found’): until the physical possibilities of structure for-
mation and information processing for a planet of this universe
havebeen completely exhausted right here onEarth. This state of
exhaustion of planetary possibilities –which is unimaginable for
us and so far unexplorable due to the lack of exoplanetary exam-
ples –would be the (final) answer to the astrobiological question.

Maybe there will be an answer after our time.
Meanwhile our current question is whether and how the po-

tentials Transition 9 has in store for human and non-human life
onEarthmight come true in some future. The answer to this can
only be a collective one, and its implementationmust be techno-
political and not just technological. Ideas of a technological fix
or an overly optimistic solutionismare not suitable for this. Only
through political, cultural, civilizational – and thus, in our view,
democratic –means will we be able to figure out how to steer the
unfolding Transition 9 away from toxic pathways or even to pre-
vent its interruption bymajor civilizational catastrophes. Follow-
ing our analysis, it is now a matter of positioning the potentials
of Transition 9 in such a way as to help us with its navigation.
How debiologized intelligences could be integrated into more
intelligent human action within the Earth system is something
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we touched upon in chapter A.3, where we were dealing with
the new dispositif of hyper-anticipation.

In the actually existing, both reduced and reductive form
of that dispositif, transnational organizations circulate hyper-
anticipatory climate and Earth system models, which remain
ineffective in the absence of a planetary political constitution,
while on the other hand, nation-states and corporations access
tools of hyper-anticipation to very different degrees in order to
gain a competitive advantage in their antagonism.

Conversely, hyper-anticipation could become collectivized
and constitutionalized: The new temporal envelope that hyper-
anticipation promises for our lives could become a protective en-
velope in the most comprehensive sense, where we find better
tools for tackling the dangers and utilizing the possibilities that
come our way through Transition 9.

And first of all, to provide equal life expectancy for all. Be-
cause the active and conscious inhabitation of the planet as
planet–whichwouldonlybecome real in thisway– corresponds
to a more comprehensive desire.

A planetary desire.
This is not a desire for a certain natural-historical state of the

planet. It is not about trying to live ‘in tune’ with some snapshot
of the Earth in its process – its shape at the time of our birth, or in
pre-industrial times, or whenever everything is supposed to have
been intact...

No, whatwe are talking and thinking about is an unfulfillable,
but therefore productive and always generative desire for plane-
tary evolution. Our desire for the planet emerges from the planet
(a desire in the Lacanian or Hegelian sense: desire of the other,
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desire for the other – and this other is the future). Its goal will
have been none other than the creation of the Earth.

What greater existential and intellectual exaltation can there
be than witnessing the unfolding of a planet ‘live’? What greater
desire could we have than seeing, with our own eyes, as much of
its future as we can?

But to do this, we need to age.
Age, with the planets.
Thinking planets.
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