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ABSTRACT

The starting point of this work is the observation that the boundaries of the human
condition, as delineated by the German political theorist Hannah Arendt in her major
philosophical work, The Human Condition (1958/1998, HC), have begun to show in
the geometrically advancing technological development of the past decades. Since
the publication of the HC, there is increasingly reason to suspect the artificial world
the human has built and continues to build will upend the modern-age frame of the
human condition that still made sense six decades ago.
In my work, Arendt’s tripartite formulation of the human condition with its three
fundamental, analytically separate but in actual practice interrelated dimensions, labor,
work and action, serve both as a stepping stone and a point of critical investigation
for looking at human existence within specific, inalienable boundaries and how these
boundaries may be surmounted. For Arendt, none of these three dimensions alone
could define what it is to exist as a human (among other humans). She insisted all
three are necessary to create a specifically human condition. Yet, the last few decades
of technological and scientific development that have culminated in such blanket
terms as synthetic biology and artificial intelligence have shown there is no reason to
doubt the human capacity to finally find ways to enhance even its own biological
organization, thereby creating wholly new boundaries, hierarchies and dimensions of
existing and acting in the world. However, the discussions concerning this potential,
ranging from actual roadmaps to enhancement to bioethical debates concerning
enhancement, tend to disentangle ontological questions from epistemological ones.
Consequently, human enhancement is observable as a procedure whereby the
enhanced organism’s identity would remain relatable to our current values and
predispositions, even if its condition of existence had in the process become
something altogether different. It is this perplexing prospect of enhancing the
biologically given affordances of the human that in the end challenges the
explanatory force of Arendt’s tripartite formulation and the interrelations of its
dimensions.

I interpret the three dimensions in Arendt's formulation as ontologies based on their
preconditional nature in defining a specifically human condition of existence.
However, I posit each dimension with slightly different meanings and emphases from
Arendt and rename them accordingly as organicity, artifice and plurality. In my
discussion, I draw on the basic ideas that underpin these concepts without seeking
to reinterpret them in the context in which Arendt operated. I will first probe the
human condition and its limitations in the contemporary sociotechnical context by
using Arendt’s tripartite formulation as a platform for thinking, and second, rework
Arendt’s tripartite formulation relative to the present situation.
In addition to Arendt, my approach draws heavily from second order cybernetics,
most notably the theory of autopoiesis developed by the Chilean neurobiologists
Humberto Maturana and Francesco Varela. In my interpretation, their theory of
living systems (Maturana and Varela1980) resonates with Arendt’s notion of labor
(organicity) and its separation from work (artifice). Maturana and Varela posited a
clear division between the given biological affordances, within which the human
organism as an autopoietic unity in the physical space is bounded, and the
ontologically discrete, artificial entities, which, regardless of human purposes,
gradually construct their own, systemic couplings to the environment. Despite
resonances with Arendt, this so-called onto-epistemological approach to how life is
organized and structurally manifest at the level of the human leads me to question
the tenability of the human condition, as demarcated in the HC, in relation to the
role of contemporary and future artifice.
The key problematic of this work thus concerns the process through which artifice
becomes a self-reinforcing artificial circumstance that escapes the boundaries of the
human condition as formulated by Arendt. I suggest this circumstance can be
captured by the notion of the post-human, which I employ in the hyphenated form to
emphasize both its conceptual difference from the posthuman of post- and
transhumanism and its ontological distinctiveness from the human. In conjunction
to the post-human, I will consider the challenging parallelisms drawn by many
varieties of philosophers, futurists and transhumanists between Friedrich Nietzsche’s
philosophy of the Übermensch and the contemporary arguments for human
enhancement. Based on the arguments made in this discussion, the existential
question of our age concerns the new and qualitatively different conditions of being
and acting that would follow the enhancement of the autopoiesis of the human
organism.

I address this problematic concerning the human condition in three interrelated
senses in my work. First, I discuss how the ontologies of organicity and plurality
open a path to a life of artifice and, at the same time, enable its emergence as the
paradigm for existence. Second, I focus on the ways in which artifice, understood as
an ontology in itself, involves the power to fundamentally alter the human condition
and open the door to the so-called post-human, which eventually demands a
completely new conception of existing and acting that the human, as a plural
creature, cannot fully appreciate. Third, and finally, I bring forth the problem of the
post-human as an explanatory category in both philosophical and media theoretical
contexts.
Keywords: autopoiesis, Arendt, artifice, cybernetics, human condition, media theory,
onto-epistemology, philosophy of technology, post-human, posthumanism,
transhumanism

TIIVISTELMÄ

Väitöskirjani luotaa ihmisenä olemisen ja toimimisen luonnetta ja rajoja 2010-luvun
lopun maailmassa käyttäen kiinnekohtanaan Hannah Arendtin vuonna 1958
ilmestyneessä The Human Condition -teoksessa esittämää jäsennystä uusintamiseen,
valmistamiseen ja toimintaan. Lähtökohtani on, että tätä kolmijäsennystä on sen
perustavuudesta huolimatta välttämätöntä arvioida uudelleen teknologian kehittyessä
ja puuttuessa ihmisen edellytyksiin olla orgaanisesti olemassa, ymmärtää ja toimia
tavoilla, joita Arendt ei voinut ottaa huomioon. Vaikka hän osasi ennakoida
ensimmäisiä edistysaskeliaan ottaneiden avaruus-, ydin- ja geeniteknologioiden
seurauksia terävästi jo The Human Conditionin kirjoittamisaikana, viime vuosien
harppaukset synteettisen biologian, tekoälyn ja geenimanipulaation kentillä ovat
synnyttänet olosuhteita, joita kuusi vuosikymmentä sitten ei ollut mahdollista edes
kuvitella.
Uusimpiin ihmisen kehittämiin teknologioihin kytkeytyviä eksistentiaalisia ja
yhteiskunnallis-poliittisia kysymyksiä on puntaroitu parin viime vuosikymmenen
aikana muun muassa transhumanistisissa ja posthumanistisissa teoretisoinneissa.
Tutkimukseni osallistuu myös näitä lähestymistapoja koskevaan viimeaikaiseen
keskusteluun esittäen, että eroistaan huolimatta kumpikaan teoriasuuntaus ei saa
otetta ihmisen ja tämän kehittämien teknologioiden välisten suhteiden
monitasoisesta mutkikkuudesta. Esitän tämän johtuvan siitä, että molemmat
sivuuttavat ihmisen erityislaatuisuuden tietynlaiset affordanssit omaavana biologisena
olentona ja järjestelmänä—seikka, jonka ymmärtäminen on argumenttini mukaan
nykyään välttämätöntä ihmisenä olemisen ja toimimisen ehtojen mielekkäälle ja
hienosyiselle tarkastelulle.
Arendtin kolmijäsennys toimii työssäni sekä viitepisteenä että edelleen kehittelyn
kohteena. Häntä mukaillen nimeän oman jäsennykseni analyyttisesti erilliset, mutta
toisiinsa elimellisesti liittyvät ontologiat orgaanisuudeksi, teknotaidoksi ja moninaisuudeksi.
Jäsennykseni kehittelyssä hyödynnän toisen vaiheen kybernetiikkaa, ennen muuta
Humberto Maturanan ja Francisco Varelan (1980) muotoilemaa autopoiesisteoriaa.
Sen pohjalta sekä ihminen että tämän luomat tekniset järjestelmät näyttäytyvät eri

tasoisina ja eri tavoin annettuina tai rakennettuina sisäisesti suljettuina
kytköskokonaisuuksina. Autopoiesisajattelussa on oman jäsennykseni kannalta
olennaista se, että ihmisenä olemisen ehtoja, ja etenkin niiden rajoja, voidaan sen
pohjalta lähestyä sekä biologisten että keinotekoisten tarjoumien (affordanssien)
kannalta häivyttämättä silti näiden kahden yhteistä alkuperää. Tutkimukseni
metatason teoreettinen argumentti on, että yhdistämällä autopoieettinen
lähestymistapa Arendtin ajatteluun voidaan tarkastella hedelmällisesti tämän päivän
maailmassa
polttavaa
kysymystä
teknotaidon
noususta
ontologisesti
(yli)korostuneeseen asemaan ja pohtia uudella tavalla kriittisesti tämän kehityksen
seurauksia.
Asiasanat: Arendt, autopoiesisteoria, ihmisenä olemisen ehdot, mediateoria, ontoepistemologia, post-humaani, posthumanismi, teknologian filosofia, teknotaito,
transhumanismi
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PROLOGUE
It is fair to say that without Hannah Arendt’s The Human Condition (1958/1998) my
dissertation would never have been possible in the form it now exists. I recall having
read Arendt already as a teenager, although I cannot remember how or why this had
come to happen. I do recall, however, not being very dedicated to thinking about
conditions of being and acting as a human at the time. In a manner of speaking, I
was too busy doing things to consider the condition that circumscribed me as a
human—an insight that could not have occurred to me then but was probably bound
to occur sooner or later. This insight, in its varied forms, plays a significant role in
this work.
To make a long story short, I lost track of Arendt and The Human Condition
(HC)for about two decades. During that time, first as an undergraduate at the
University of Oregon, I was rather aimlessly experimenting with fields as far apart as
astronomy and contemporary English poetry—it was also during the three-year stint
in Oregon I took on communication and media theory for the first time, even if with
very little effect. After several unanticipated twists and turns in life events, I became
an English philology major at the University of Tampere, where I also received my
master’s degree with minors in sociology and future studies. Then, after a decade’s
absence from academia, I ended up working as a translator and a research assistant
for various projects at Tampere Research Centre for Journalism, Media and
Communication (COMET). It was the experience I gained from these projects that
allowed me to pursue a doctoral degree at the School of Communication, Media and
Theatre.
One winter afternoon in 2011 at a doctoral student seminar my thesis advisor
placed Arendt’s book in front of me and asked if I had read it. Yes, I remembered
Arendt! But I could not immediately place her in the framework I was interested in
pursuing in my dissertation. This uncertainty vanished as soon as I read the prologue.
Its deeply existential concerns led me down a path on which my outlook to the
concept(s) of medium/media underwent a radical reorganization.
The Human Condition opens with a reference to the voyage of Sputnik I in 1957, an
event that perhaps most concretely defined the limits of the human species at that
particular point in time (see Arendt 1998, 1). Sputnik I not only marked the dawn of
the space age and the human presence in space, but it was a momentous leap forward
in artifice, as Arendt refers to the totality of human-made artificial things. This human,
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a terrestrial animal species, no less, had created a means by which a 58 centimeter
metallic sphere could exit the planet’s gravitational pull and enter a fixed trajectory
around it with an orbital period of 101, 5 minutes. The existential implications of this
event were second to none, not even the splitting of the atom, as Arendt notes (see
ibid.). The scale and the pace at which all this was executed escapes the imagination
of contemporary humans, accustomed as they already are to orbital telescopes, space
stations and robots roving the surface of Mars. To think that aerodynamic lift was
first achieved by the Wright brothers as recently as 1903. Some 50 years later, the
human conceived of an artifice that was no longer bound by Earth and, within a few
years from that, the human had already been to the Moon and back.
But Sputnik, as momentous an event as it was in the history of the species, was
hardly designed to be an end in itself. It was not a triumph in the sense that it had
ended some magnificent endeavour, quite the opposite, it was only the first step
toward much grander things—or as one of the pioneers of space flight, Konstantin
E. Tsiolkovsky (1857-1935), put it: "Earth is the cradle of humanity, but one cannot
remain in the cradle forever."1
Today, the scope and the speed at which new scientific and technological
discoveries are made and domesticated are of a completely different order of
magnitude than in Arendt’s time. There is no one event or development that could
best capture the limits of the species today, rather, there is a multitude of them and
many of them do not even enter public consciousness. Scientific fields that used to
be clearly distinct entities only a few decades ago, with their specific theoretical and
methodological frames, are now converging toward combinations, such as e.g.
synthetic biology, a marriage between engineering and biology and organic electronics,
which, as the name suggests, concerns the replacement of inorganic (semi)conductors (copper and silicon) with carbon-based, chemical circuits. Life and
physical sciences and their attendant technologies are actually on the verge of
levelling the plane of existence to a singular dimension where being “alive” is a
condition not restricted solely to organic, carbon-based systems, i.e. the signature of
living systems so far on this planet. This situation clearly has huge import not only
in life sciences, but also in the humanities and social sciences (at least as long as such
sciences can persist), since the problematic of existence and acting on this planet no
longer remains a uniquely human predilection, or as the French philosopher

This is the most common translation of the proverb, whose literal translation goes as follows: “Earth
is the cradle of mind, but one cannot remain in the cradle forever.” It supposedly appears in a 1911
letter by Tsiolkovsky (see Gainor, 2008. 1).

1
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Dominique Janicaud referred to the human situation in the levelling of this existential
playing field: "neither his genetic code, nor the use of tools, nor a certain language,
nor social codes differentiate him in an absolute manner” (Janicaud 2005, 1).
If space exploration reflected the human desire to escape the limits of its earthbound condition, then the artifice (i.e. technology/technique/science) that emerged
in the aftermath of the space age— including such fields as artificial intelligence,
genetic engineering and computational neuroscience—reflects something even more
profound, something that seeks to overcome the human itself as a biological
organism.
Arendt’s formulation of the human condition evoked universal concerns, which
seemed to me to be resonating on the same frequency as those of the Canadian media
theorist Marshall McLuhan. Contemporaneously with Arendt, McLuhan called
attention to technologies (i.e. media) as human extensions (McLuhan 1964/1994). It
can be inferred from McLuhan’s understanding of media that everything from
writing to space rockets and computers were examples of media, i.e. fully
materialized codes and structures of information with which the human extends the
prevailing conditions of acting and existing. My comparing Arendt and McLuhan
does not suggest any parallelism between the history of ideas that influenced or
concerned them; nonetheless, their respective projects do have certain parallelisms.
For one, both were attuned to the universal determinants relating to human
existence, albeit their angles of attack were dissimilar. Arendt involved herself with
the most basic activities that circumscribe and condition human existence, while
McLuhan concerned himself with the fundamentally cybernetic nature of the species
relative to its extensions, i.e. the human and its tools, instruments and machines are
predisposed to function together as integrated systems, enveloping everything from
individual organisms’ sensomotoric functions to global communication systems. In
the end, both understood the human being as a thoroughly conditioned being. For
Arendt everything the human either comes into contact with or creates itself will
inevitably become a part of its condition (see Arendt 1998, 9), while McLuhan
claimed that the form and scale of human action is always shaped by the technology
that mediates that action (see McLuhan 1994, 9). These two angles to artifice provide
the momentum for posing questions that are at the base of this dissertation; namely,
what are the limitations and eventual consequences of human artifice, insofar as it is
seen as an inherent part of the existence of the species.
Beyond the human capacity to create and build artificial things, Arendt was
intimately concerned with what constitutes human communication, or in Arendt’s
language, what is action and what it means to act as a human, and perhaps most
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crucially, how action can redeem the human from its instrumental capacities and
preferences. Action is for Arendt a fundamental human predilection, one that indeed
makes the human a political animal. As Margaret Canovan notes in the introduction
to the HC, “the long analyses of labor and work, and of the implications of modern
science and economic growth, are concerned with the setting for politics rather than
politics itself" (The Human Condition, Introduction, ix). Arendt saw politics inherently
tied to the human capacity and need to directly communicate with and among one’s
peers; an understanding that necessitates a deeper level of description for politics
than usual. In the end, the quandary of which Arendt was acutely aware already in
the 1950s (see 1998, 2-4), is that mere thinking and acting, in the communicative
sense, cannot subvert the existential threats that human-made artifice has produced
and will continue to produce.
I will take on Arendt’s challenge to her readers to think about what “we are doing”
(see Arendt 1998, 5), along with the recognition that the situation with the human
has changed radically since Arendt made her tripartite framing. Writing in the 1950s,
Arendt confined herself “to an analysis of those general human capacities which
grow out of the human condition and are permanent, that is, which cannot be
irretrievably lost so long as the human condition itself is not changed” (ibid., 6). My
aim is to probe the limits of Arendt’s formulation of the human condition and its
three fundamental activities (labor, work and action) in the face of increasingly efficient
and intelligent artifice.
Finally, it needs to be stated that the existential undercurrent in this work runs
along Nietzschean lines, albeit not in complete harmony. This undercurrent surfaces
in full only in the final part, when questions concerning the limits of the human are
posed. I know today that my seeing parallelisms between Nietzsche’s philosophy of
the Übermensch (see Nietzsche 2008b) and the contemporary human situation with
potential enhancement technologies was not an idiosyncrasy but a shared interest
among many varieties of philosophers, futurists and transhumanists. In many ways
and on many levels, it seems to me, the human has only in recent decades reached
the point that Nietzsche sensed so clearly already in 1887, when he remarked that
“in losing our fear of man we have also lost our love for him, our respect for him,
our hope in him and even our will to be man. The sight of man now makes us tired
– what is nihilism today if it is not that?...We are tired of man…” (Nietzsche 2006a,
25).
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INTRODUCTION
When I entered the postgraduate program at the University of Tampere in late 2010,
I was interested in studying media theory but, strangely enough, I was not at all sure
how to go about doing it. It seemed my understanding of the concept of media
theory itself did not fit the prevalent framework in the School of Communication,
Media and Theatre. At the time, many were quite rightly worried about the problems
facing journalistic practices, media as institutional actors—the role of the profession
itself—and how to keep research up to date in the face of ever more lateral and
independent information acquisition and peer-to-peer communications brought on
by ever faster connections and smarter interfaces and platforms. It seemed the task
of making sense of the territory of media and communication was getting constantly
trickier, and fast. Having no background in journalism, it seemed rather odd to me
that people should be so concerned with changes in practices without considering
the changes in the technology that loomed over the entire situation. Since then the
attitude towards technology and its role has changed remarkably due to increased
interest in algorithmic journalism and datafication, for example. Yet, at the time, I
did not realize that studying technology in a school of communication bordered on
subversive activity. But after having been introduced to Marshall McLuhan’s
Understanding Media (1964/1994) subversive activity seemed like the thing in which
to get involved.
It struck me late into my project that two of my main influences (Arendt and
McLuhan) can be—and certainly are in some circles—considered, if not rejects, then
at least somewhat dubious characters. Arendt had her problems with social science,
or sociology, to be exact, (see Walsh 2015) and McLuhan remains somewhat of a
black sheep in the mainstream of communication research (see Scolari 2009). This is
not to say, however, that my infatuation with these two authors (coupled with
cybernetics, as we will see) has, as such, had any bearing on the difficulties I have
had in finding my place in the field to which I am supposed to be making a
contribution. I am simply making an observation. My attitude to academic work is
such that one should not rationally force the decision with whom to get seriously
involved. Only few authors ever truly inspire and, as I see it now, it is because they
are asking pertinent questions. Both Arendt and McLuhan asked fundamental,
universal questions about what it means to be human, questions that have at least as
much—but probably more—relevance today than in their own time. Yet, in an age
of big data and “algorithmic empiricism” thinking of what humans are and what they
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do tend to be routinely ignored for reasons of efficiency and even survival. And it is
not for nothing this reality also inspires the claims made in this work. It occurred to
me while reading Philip Wash’s clear and concise take on Arendt’s “misplaced”
relevance to sociology (see Walsh 2015) that, just as McLuhan, Arendt had instigated
certain pertinent questions I thought were not being asked but maybe should have
been. Unsurprisingly, at the early stages of my dissertation process, it did not occur
to me to doubt my own abilities in pursuing these questions—that came later, as it
turned out that pertinent questions were being asked by many authors but not so
much in the field to which I was affiliated, especially in the Finnish context.

Entering the field with Arendt and McLuhan
To enter now this field of contestation, so to speak, communication and media
research, or CMR, as I abbreviate it here, clearly involves a huge chunk of what it
means to live and act as a human being. Thus, it is no surprise there exists much
variance as to what exactly CMR should comprise (see Peters 1986; 2008). Even in
its more restricted senses, e.g. as a specialized field in the social sciences and the
humanities, CMR boasts several subfields, narratives and traditions (see e.g.
Meyrowitz 2008; Peters 2008; Pietilä 1994; 2005), all of which trace their intellectual
ancestry to very different roots. In his overview of communication theory, Robert
T. Craig (1999) distinguishes seven traditions: rhetoric, semiotic, phenomenological,
cybernetic and sociopsychological, sociocultural and critical; a division that
practically involves all human and natural sciences. John Durham Peters (2008), in
turn, looks at the intellectual influences behind post-war (i.e. WW2) communication
research and finds four traditions: social psychology/media effects, cybernetics,
psychiatry and cultural studies.
One of the blind spots in the mainstream communication and media research, I
would argue, concerns the significance of the Canadian medium theorist Marshall
McLuhan (see e.g. Lister et al. 2009, 78-79; Scolari 2009). Today McLuhan, together
with the so-called Toronto School (see de Kerckhove 1989) of communication
research, occupy an internationally influential and growing—but perhaps still
somewhat marginal—position in the field (see Scolari 2009; 2012). To place
McLuhan within CMR remains a precarious task even in the 2010s. This is because
his understanding of media as environments of activity (see McLuhan 1994, 7-8) differs so
profoundly from the way the situation is understood in the mainstream of
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communication and media research, which, incidentally, also has a precarious
relationship with cybernetics, another central influence on this work.
American Society for Cybernetics lists numerous definitions for cybernetics made
by the past luminaries in the field. I will include one, as a starting point, made by one
of the central figures in the history of cybernetics Heinz von Foerster:
You ask a couple of people to give you a definition and although you don’t get to
know much about cybernetics from them, you find out a lot about the person
supplying the definition, including their area of expertise, their relation to the world,
their desire to play with metaphors, their enthusiasm for management, and their
interest in communications or message theory.2

Although Marshall McLuhan is not often mentioned in the same sentence with his
contemporary cyberneticians, he certainly was influenced by cybernetics. Donald
Theall, a friend and colleague of McLuhan, recounts:
As I discovered in 1950, McLuhan could almost instantaneously intuit the relevance
of Norbert Wiener’s and C.E. Shannon and W. Weaver’s ideas about cybernetics and
systems theory in the light of modernist art, literature, poetics, aesthetic theory, and
cultural production. In the Spring of 1950, before moving to Toronto, I had published
in the Yale Scientific Magazine a typically undergraduate review of Wiener’s Cybernetics,
which I discussed with McLuhan when we first met that Summer [...] the impact of
the world examined in Wiener’s The Human Use of Human Beings (1950) had a profound
effect on McLuhan, even if Wiener himself and most other cyberneticians had a
largely negative effect. [...] His fascination with cybernetics increased the year
following our first meeting when he encountered Jurgen Reusch and Gregory
Bateson’s Communication: The Social Matrix of Psychiatry, which I had urged him to read.
(Theall 2001, 30)

McLuhan also wrote the foreword to Arthur Porter’s Cybernetics Simplified (1969).
However, McLuhan’s cybernetic influences cannot configure into this discussion in
any detail. It suffices to point to his affinity to the field.
Joshua Meyrowitz has been one of those communication theorists who have
actively tried to bring McLuhan’s view of media into the mainstream (see Meyrowitz
1999; 2001; 2008). Meyrowitz’s approach is often termed medium theory, which I will
be using in this work as a reference to McLuhan’s view to media as human
extensions. According to Meyrowitz, the root narrative underlying medium theory
concerns

2,

Foerster, Heinz von, “Defining Cybernetics”, American Society for Cybernetics, 2000,
http://www.asc-cybernetics.org/foundations/definitions.htm
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[t]he story of how the character of human life is shaped significantly by the overall
structure of the natural and human-made environment in which people find
themselves. The most fundamental ‘‘environment’’ in which humans exist is their own
biological makeup, which affords many possibilities and yet also sets basic limits.
Material and technological extensions of the human senses and limbs, however, can
alter humans’ abilities, thereby encouraging some new forms of human activity and
discouraging others. (Meyrowitz 2008, 651)

McLuhan continues to inspire varied interpretations and approaches in CMR, of
which medium theory is only one. Others include media ecology (see Postman 1993;
Strate 2004; 2006; 2016), American cultural studies (see Carey 2009), mediology (see
Debray 1996), Friedrich Kittler’s posthermeneutic approach (see Kittler 1990; 1995; 1996;
1999; also Gane 2005) and media archaeology (see e.g. Parikka 2012; Parikka and
Huhtamo 2011). Most of these interpretations agree on media as having a material
reality (see Meyrowitz 2008; Strate 2004), but their respective emphases concerning
media and their effects differ in certain places. Additionally, there are several
individual scholars who do not exactly fit within the aforementioned approaches but
have clear affinities to them; John Durham Peters (see e.g. Peters 1999; 2014) and
Mark Hansen (2004; 2006; 2014) being among the most prominent.
Medium theory has unavoidably elicited its share of techno-determinist
accusations. The genealogy of techno-determinist critique has various branches in
CMR but certainly the thickest of them leads to the work of the British cultural
theorist Raymond Williams (see Williams 1990, 119-121; also Jones 1998). What
Williams was afraid of was that “if the effect of the medium is the same, whoever
controls or uses it, and whatever apparent content he may try to insert, then we can
forget ordinary political and cultural argument and let the technology run itself"
(ibid., 121). The social constructivist perspectives that take their cue from Williams
ignore the fundamental material link that creates the setting for these social and
cultural activities (see Williams 1990, 12-13; Lister et al. 2009, 62). Claims based on
the taken for granted and instrumentalist understanding of human uses of technology
and media choose to misunderstand the medium theoretic view by suggesting that
in it media determine everything. This is not the case at all. Rather, media, as
environments, are seen as subsuming, or enveloping, those who act within them (see
McLuhan 1994, 14-16, 18, 315; also Meyrowitz 1999; 2008).
In McLuhan’s framing, media affect the condition of being and acting from the
start; media are thus not mere instruments for humans to play with, they provide the
field within which the playing takes place (see McLuhan 1994; 5, 7, 43, 45). In
contrast to Williams, McLuhan points out that
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many people would be disposed to say that it was not the machine, but what one did
with the machine, that was its meaning or message. In terms of the ways in which the
machine altered our relations to one another and to ourselves, it mattered not in the
least whether it turned out cornflakes or Cadillacs. The restructuring of human work
and association was shaped by the technique of fragmentation that is the essence of
machine technology. (McLuhan 1994, 7-8)

According to McLuhan, form and structure of media thus precede the content they
transmit. In other words, medium is the environment in which the communication
can have meaning to begin with. Accordingly, it can be said that the human organism
exists in a sort of a feedback loop with its artifice, adapting its activity to novel
extensions/environments as the occasion arises.
It was through McLuhan that I became aware I was interested not so much in
what humans communicate but how, where and in what kind of conditions. And to
speak of media was to speak of the material constructs and schematics by which
communications become possible in the first place. McLuhan’s view of media, then,
is configured into this work in that each medium can be said to provide a certain type
of environment for action and thus also a certain type of order of things, which
cannot but affect the activities and predilections of those who exist within it.
A similar problematic regarding the role of technology echoes in Hannah
Arendt’s discussion in her major philosophical work The Human Condition (HC)—
although in quite different guises—on human artifice as an inherent part of what
humans, as world-building beings, do. As Arendt points out, “if the human condition
consists in man’s being a conditioned being for whom everything, given or manmade, immediately becomes a condition of his further existence, then man
“adjusted” himself to an environment of machines the moment he designed them”
(Arendt 1998, 147). Although Arendt clearly does not want to claim any inevitability
concerning this “adjustment”, she also seems reluctant to outright deny its possibility
(see ibid.).
With reference to the emphasis on how and in what conditions humans
communicate, I realized that Arendt was primarily focused, in a somewhat similar
vein as McLuhan, on the form of human activities and the condition(s) on which
they are based. As to what these activities should amount to, or how to evaluate
them, e.g. morally, goes beyond her purview (see Hinchman and Hinchman 1991,
459). Action, for example, must meet specific conditions to be considered as action
in the Arendtian sense. Arendt is not concerned about the content of action but its
very organization. In the medium theoretic frame, one could argue that action
demands a certain environment (a plural one) and it must be realized by a certain
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type of an unconditional medium (a unique human individual) without external
purposes. The character of the activity is instantly transformed or mediated by the
involvement of extensions or some other change in the conditions.
Against this background, the concept of medium opens a very wide field for
investigation. According to the Oxford English Dictionary (OED), medium comes from
“classical Latin medium, middle, centre, midst, intermediate course, intermediary, in
post-classical Latin also means.” It is interesting how it seems that only in postclassical Latin that the term appears to have acquired an instrumental connotation.
Raymond Williams notes that relative to language as a medium, the notion “has been
dispensed with; thus, language is not a medium but a primary practice, and writing
(for print) and speaking or acting (for broadcasting) would also be practices”
(Williams 1983, 203). Contrary to Williams’ definition, in this work language is
intimately related to the concept of medium.
To sidestep ancient references to language as medium3, the first person to employ
the extension metaphor unambiguously seems to have been the English writer and
social critic, Samuel Butler: “the written symbol extends infinitely, as regards time
and space, the range within which one mind can communicate with another; it gives
the writer’s mind a life limited by the duration of ink, paper, and readers, as against
that of his flesh and blood body.”4 Needless to say, today the bandwidth of linguistic
medium reaches much higher than mere paper. It is a small step, technologically—if
not historically—from the organic technology of speech to written language.
As a quality, medium retains a universal connotation, that of intermediacy or
indeterminacy. It points decidedly to some “inbetweenness.” When something has
the quality of being medium, it is inevitably not quite there, it is irrevocably
conditioned, somehow affected, projected or inferior or, simply, unfinished. Medium
may also predicate something as being mediated, a state of being biased or affected
by some thing (cf. Ridell and Väliaho 2006, 18; also Meyrowitz 1999). Medium is
thus also a physical state, an indirection, a means, something in the middle that
mediates. In this sense, the human condition itself is a thoroughly mediated situation,

Plato’s Phaedrus (360 B.C.E.) contains perhaps the first “medium theoretic” account on
communication technologies. In the dialogue, the problematic eventually comes to a head in the
ontological difference between language as speech and language as writing, the latter exhibiting an
exanimate extension to the organism’s capacity, which then affords perspectives and activities hitherto
inconceivable (see Plato 1966, sec. 274c-275c).
4 The quote appears in Butler, Samuel. 1908/2007. Essays on Life, Art and Science. Urbana: Project
Gutenberg, Ch. Thought And Language.
3
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and the human irrevocably is mediated and conditioned by its own artifice.5 At the
most fundamental level of human existence media comprise not only the organism
itself and its affordances and limitations but all technologies that can be coupled with
the human organism to extend its functions. Media are as much about
communication as they are about enabling and ordering things. All of human
artifice—from stone tools to the Large Hadron Collider—includes differing forms
of media that extend the human (and hence alter its condition) by either functioning
as a means to externalize human brain power to artificial actors or by extending the
cognitive and/or physiological capabilities of the organism itself. What follows from
this, I argue, is that the more articulated and complex media become, the more
complex also the physical and psychological landscapes in which humans live and
act.

(Post)Arendtian definitions of artifice
As mentioned, I find that Arendt’s treatment of artifice in the HC as a necessary,
non-biological externalizing condition for human existence (see Arendt 1998, 76, 9596, 137, 147-148) resonates on the same frequency with McLuhan’s notion of media
as artificial human extensions.
Arendt’s use of the term artifice is multifaceted and dynamic and, as the
discussion in Part II in particular will reveal, this work employs it in the Arendtian
vein with additional overtones. For the present, artifice can be tentatively defined as
pertaining to the human knowledge and skill to generate “unnatural”, i.e. artificial,
order where such order would not otherwise emerge (see Arendt 1998, 2).
Arendt refers to artifice generally as the world of human-made things (see e.g. ibid.
172) that separates the human from mere animality and provides an environment,
separate from nature, in which humanity ultimately gains its special condition relative
to other living systems. But to discuss artifice as a condition, Arendt’s adroit
analytical distinction to the three fundamental aspects of human existence—labor,
work and action—must be elaborated first.

In the 18th and 19th centuries, the term mediatization referred to a condition in which a person lost
his or her full agency. A person mediatized was a person deprived of sovereign power to act, i.e. was
mediated by some external force (namely by some form of authority) (See Virilio, 6).
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The human condition, as Arendt defined it (see e.g. Arendt 1998, 7-8)—and as it will
be used as a point of reference here—relates to the most fundamental, and
fundamentally interrelated, dimensions of activity that are common to all humans.
She defines these dimensions as follows:
Labor is the activity which corresponds to the biological process of the human body,
whose spontaneous growth, metabolism, and eventual decay are bound to the vital
necessities produced and fed into the life process by labor. The human condition of
labor is life itself. Work is the activity which corresponds to the unnaturalness of
human existence, which is not imbedded in, and whose mortality is not compensated
by, the species’ ever-recurring life cycle. Work provides an “artificial” world of things,
distinctly different from all natural surroundings. Within its borders each individual
life is housed, while this world itself is meant to outlast and transcend them all. The
human condition of work is worldliness. Action, the only activity that goes on directly
between men without the intermediary of things or matter, corresponds to the human
condition of plurality, to the fact that men, not Man, live on the earth and inhabit the
world. (Arendt 1998, 7; emphases added)

For Arendt, none of the three dimensions alone can define what it is to exist as a
human (among other humans). All three are required to create a specifically human
condition. Moreover, these dimensions are intersecting with each other in various
ways and on diverse levels of existence and consequently enable varied
interpretations as regards their primacy.
In this work, Arendt’s tripartite division serves both as a stepping stone and a
point of critical investigation. I will interpret Arendt’s three activities at the base of
the human condition (i.e. labor, work, action) as ontologies. This is mostly due to the
emphasis placed on their preconditional nature in defining a specifically human
condition of existence. They are also considered with slightly different meanings and
emphases from Arendt and henceforth called organicity, artifice and plurality. This
means I am drawing on the basic ideas that underpin these concepts. However, I am
not seeking to reinterpret them in the context Arendt framed them in the 1950s. My
aim, in fact, is to argue Arendt’s tripartite formulation needs redefining relative to
the present situation and its challenges for the human. In other words, I am using
Arendt’s thinking as a platform for looking at (as it were) the human condition and
its limitations at the end of the 2010s. My approach is rather archaic when compared
to certain prominent trends in contemporary in the social sciences that seek to
displace the human subject by retreating to vitalities, “irreducibilities” and
contingencies of all things (see. e.g. Barad 2012; Bennett 2010; Braidotti 2016; Hynes
2016; Latour 1993a). If anything, my thesis relies on the very “modern” notion of
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limited knowledge and its various manifestations in and for the human condition.
The arguments for adopting this stance will unfold in the pages ahead.
Henceforth, organicity refers to the base of all living systems, the living process
itself and what this base affords in the case of the human animal. I consider organicity
as the only one of the three ontologies the human shares with other living systems.
It includes also that which Arendt referred to as the human condition of natality,
which inherently relates to the human condition of plurality (see Arendt 1998, 178).
Herein lies one of my deviations from Arendt, as I will not take issue with natality in
separation from organicity. The reason for this being the second-order cybernetic
perspective from which I approach living systems. This means that in this work
organicity functions also as the necessary condition for human plurality.6
With artifice, in turn, I refer to the building and developing of an artificial world,
whose status is changing in the wake of more intelligent and autonomous
technologies. However, it is pertinent to remember that the ability to build artificial
things is in the end rooted in organicity, i.e. it is a function of the human organism.
Plurality is also a unique capacity in that the human is presumably the only species
on this planet ever to have comprised self-aware (and thus singular) individuals
capable of interpreting and deliberating on each other’s communications. In
addition, plurality becomes possible only through natality, a process by which unique
individuals are born to this world and, as such, plurality is also rooted in organicity
(cf. Arendt 1998, 247; see also Kohn 2006, 120).
By adapting the notion of plurality to the contemporary situation, I will consider
it as an ontology whose existence and relevance relative to the human (and only for
the human) is founded on both the idea (and simultaneity) of distinction, as this is
present in each singularly unique individual human, and sameness, as this is present in
the human, a species that recognizes a condition of existence to which all individuals
sharing a biological organization belong. Plurality thus constitutes a realm of
interpretations about being and acting in the world that can be recognized only by
those who share the same ontological foundation.
The term artifice, understood in the Arendtian sense, is highly versatile, as it can
refer not only to the human skill of manipulating matter and information (including
the accumulation of knowledge in science) into various kinds of

Miguel Vatter has authored an insightful article on natality and its relation to plurality and action.
According to Vatter, the problem in Arendt scholarship has been that the biological implication of
natality (cf. organicity) on human action has been either treated too vaguely or otherwise taken for
granted (see Vatter 2006, 138).
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objects/theories/systems/etc., but also to the end-products of these skills/capacities
themselves. For example, programming is an example of human artifice as a skill and
a capacity. Conversely, the program created through programming is also part of the
same artifice. I will sometimes use terms such as technology, technique, and science
synonymously with artifice in places where the context allows and there is no danger
of conflating these concepts’ specific meanings. In certain contexts, it is more
feasible to use e.g. the term technology instead of artifice. However, I am positing
artifice as the category within which such terms as noted above can generally be
placed.
At the beginning of Part II of this work, I will delve in some depth into the
Hellenic and the Hellenistic roots of the concept of artifice; namely, its affinity to
both techne and episteme (see Parry 2016; Roochnik 1998). Arendt’s Hellenic influences
are well known (see e.g. d’Entrèves 2001; Euben 2006; Kateb 2006) but mainly in
reference to action and political theory, both of which are seldom superimposed on
Arendt’s views on artifice and science, especially scientific knowing and practice (for
an exception see Yaqoob 2014). There are exceptions to this, although even then,
they are not so much concerned with the ontology of artifice itself but rather its
presence in Arendt’s thinking (see e.g. Coeckelbergh 2013; d’Entrèves 2016; Walsh
2015). My endeavour is not to offer a definitive explication of Arendt’s indebtedness
to Greek thought in relation to the concept of artifice. Rather, my aim is to think
alongside both Arendt and the Greek conceptions to produce a perspective to artifice
as an ontology.
In the context of this work, artifice circumscribes the means by which the species
appropriates nature’s forces to ends that would not otherwise come to happen, or
things that are artificial. Artificial is by no means used here to infer something
unnatural in the pathological sense of the term. Rather, I understand it as a natural
part of the human species’ self-realization, that is, as an integral part of its condition
of existence.
My interpretation of artifice renders it a medium in the sense that artifice enables
new activities and facilitates old ones, expanding scope and effect of the human
condition in some manner or form. Just as McLuhan’s media can be understood on
both micro and macro levels, concerning the human condition not only as
sensomotoric extensions but also affording global environments that envelope
human existence (see McLuhan 1994, 93, 344-345), Arendt’s artifice can be viewed
as extending existence from mere organic conditions to a world of things in and
through which qualitatively different (and cognitively more complex) forms of
activity become possible (see Arendt 1998, 173-174). It is conceivable also that, at
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the most fundamental level, human social existence becomes possible by the
mediation of artificial things. Arendt formulates this point as follows:
To live together in the world means essentially that a world of things is between those
who have it in common, as a table is located between those who sit around it; the
world, like every in-between, relates and separates men at the same time. (Arendt
1998, 52)

At the same time as artifice mediates human existence, it also creates a world of its
own, a condition that I will argue to be no longer fully relatable to the human. At the
turn of 2020s, we find ourselves in a situation, where the power and presence of
human-made artifice already posit challenges in the form of existential threats (see
Cotton-Barratt et al. 2016; Sandberg and Bostrom 2008), which have only recently
emerged from the use of nuclear power and, even more recently, from various other
forms of artifice, e.g. nanotechnology, genetic engineering, synthetic biology and
both artificial intelligence (AI) and artificial life (AL). In other words, just as science
and technology extend the human, they simultaneously pose threats to its very
existence, a process that deepens hand in hand with time and development.
The knowledge that science and technology provide extend the human condition,
but this does not mean it has helped the human understand its own doings better,
much less understand itself among its peers—to say nothing of other animals. This
paradoxical situation with reference to artifice has been aptly summarized by Kevin
Kelly, the founding editor of Wired magazine, and the former editor of the Whole
Earth Review, in terms of “technium”:
We created the technium, so we tend to assign ourselves exclusive influence over it.
But we have been slow to learn that systems—all systems—generate their own
momentum. Because the technium is an outgrowth of the human mind, it is also an
outgrowth of life, and by extension it is also an outgrowth of the physical and chemical
self-organization that first led to life. The technium shares a deep common root not
only with the human mind, but with ancient life and other self-organized systems as
well. And just as a mind must obey not only the principles governing cognition but
also the laws governing life and self-organization, so the technium must obey the laws
of mind, life, and self-organization—as well as our human minds. Thus out of all the
spheres of influence upon the technium, the human mind is only one. And this
influence may even be the weakest one. (Kelly 2010, 15)

By implying humans build their artificial world as well and efficiently as possible,
because it is a condition provided by nature, Kelly articulates an inherently cybernetic
view of the nature of artifice and its relation to the human organism. More precisely,
he echoes the point made by one of the founding fathers of cybernetics, Norbert
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Wiener, by suggesting that we are, in essence, talking about an extension to the
organic mode of organizing matter to ever more complex (or informationally
ordered) forms in a universe that is on the whole running down (see Wiener 1989,
12). Understood this way, artifice is a specifically human extension of the organic
realm, an ontology that has been made feasible by a specific kind of organization of
life inherent only to the human on this planet.
A meta-theoretical frame is needed to capture the ever-widening repercussions of
artifice on the human condition that Arendt initially raised. In this work, I approach
this problematic from a cybernetic standpoint (see e.g. Maturana and Varela1980;
von Glasersfeld 1984; 1994; 1996; 2001 Hayles 1999a; Pickering 2010). Even if not
prominent in the mainstream of CMR, cybernetics has provided a critical foundation
for diverse views on the human condition and its technological contingencies in
recent decades, all the way from (post-)structuralism and other French theory (see
Lafontaine 2007; Peters 2008, 8) to media theory and science and technology studies
(cf. e.g. Braidotti 2013; Hansen 2006; 2014; Haraway 1991; Hayles 1999a; 2005;
Kittler 1995; 1996; 1999; Latour 2005). Most importantly here the HC also lends
itself to cybernetic treatment.7 What I propose is that a cybernetic foundation enables
a nuanced viewing of artifice becoming potentially a wholly separate category from
the human and its condition. This approach can be called onto-epistemological—a term,
which is not merely a handy way of implicating the philosophical character of the
work but which, in the end, comprises a specific kind of cybernetic standpoint.

The legacy of cybernetics
Cybernetics, in the sense coined by Norbert Wiener, refers to “control and
communication in the animal and the machine” (see Wiener 1948). The animalmachine conjunction initially occurred to Wiener as he was working on the
mathematics of Allied anti-aircraft targeting mechanisms during WWII. To Wiener,
the human gunner, the targeting mechanism (including the target) and the gun
appeared as parts of the same system, irrevocably tied to one another, constantly
communicating and readjusting to events in order to find an optimal outcome, which
in this case would be shooting down the enemy aeroplane (see Galison 1994, 235).

It may be of interest here that Arendt lectured on the potential consequences of cybernetics at the
first annual Conference on the Cybercultural Revolution in 1964 (see Arendt 1964).
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Hence the ideation of communication between the organic and the mechanical
initially formed the basis for cybernetics as a field of its own.
The formation of cybernetics as a discipline took place only after the war. The
Josiah Macy Jr. Foundation Conferences on cybernetics in New York (1946-1953)
had a critical role to play in all this. The conferences congregated under the title
Circular Causal and Feedback Mechanisms in Biology and Social Systems and brought
together like-minded, very distinguished scientists from varied fields, which,
consequently, not only helped to create cybernetics as a discipline but also influenced
the directions of research in other scientific fields8 (see e.g. Asaro 2010; Dupuy 2009;
Hayles 1999a). Relative to CMR, cybernetics is organically tied to the information
theoretic tradition of communication theory (see Wiener 1989; Shannon 1948;
Bateson 1987; also Peters 2008; Ridell 1994, 41-47). In the Finnish context, the
information theoretic/cybernetic perspective to communication research was
epitomized in the works of Yrjö Ahmavaara (a.k.a. Arvid Aulin) (see Ahmavaara
1969a; 1969b; see also Pietilä et al. 1990).
The title of the Macy conferences itself reveals how living organisms, machines
and society were from the start grouped together as a single model (see Lafontaine
2007, 30). The aim was one of locating the basic principles of control and
communication applicable to any system, which necessitated an analogical mode of
reasoning that spanned not only across disciplines but also cut across realms of the
living and the non-living (cf. Hayles 1999a, 88). Wiener himself noted that it is “best
to avoid all question-begging epithets such as ‘life’, ‘soul’, ‘vitalism’, and the like, and
say merely in connection with machines that there is no reason why they may not
resemble human beings in representing pockets of decreasing entropy in a
framework in which the large entropy tends to increase” (Wiener 1989, 32).
Maintaining order was the aspect that all systems, whether animal or machine,
seemingly shared and, as such, their behaviour reflected a purpose to that effect. The
concept of information came to represent the negentropic (ordering) force that life
(or behaviour) exhibits in an otherwise entropic (chaotic) universe (see Wiener 1989,
31). Blurring the line between the animal and the machine was ultimately a matter of
formalizing systems into observed behavioral hierarchies, instead of ontological ones

The group of scientists included names such as Claude Shannon (engineering), William Grey-Walter
(neurology), Warren McCulloch (neuropsychiatry), Margaret Mead and Gregory Bateson
(anthropology), Arturo Rosenblueth (physiology), Paul Lazarsfeld (sociology), Kurt Lewin
(psychology) John von Neumann (mathematics), Norbert Wiener (mathematics), Roman Jakobson
(linguistics).
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(see Lafontaine 2007, 29; Galison 1994, 246; also Rosenblueth et al. 1943). This
modeling recognized there were significant differences between different classes of
systems; while living organisms dominated in most areas, machines had unique
capacities on their own (see Rosenblueth et al 1943, 22). In the end, however, the
value in any system was not to be found in what and why it was but what it did and how
well. Thus, cybernetics looked at existence and action at a purely performative level
(see Pickering 2010, 20). Even proving the existence of intelligence in a machine
became a matter decidable on the basis of behaviour (see Turing 1950; also Saygin
et al. 2000). This had a profound impact on how artificial intelligence was to be
defined and what measures have been used in determining intelligent behaviour in
machines (see Hayles 2005, 142).
Downplaying the ontological specificities between entities (be they living or nonliving) in favor of concentrating on what they did was not itself a radical idea, rather,
it was the state of the artifice at the time to which such ideas could be superimposed.
A formative step forward (retrospectively thinking) in cybernetics was taken in 1960,
following the publication of a paper called Cyborgs and space (1960). This not only
marked the coinage of the term cyborg (short for cybernetic organism), thus influencing
generations of scientists and sci-fi writers to come but also opened a new perspective
to the physiological and psychological limitations of the human organism and its
possible enhancement through technology. The authors, Nathan Kline and Manfred
Clynes, set out to find novel ways to approach human survival in space and, instead
of the usual space suits (see de Moncheaux 2011), Kline and Clynes sought to
enhance human homeostatic functions to withstand the environmental conditions
awaiting humans in space (see ibid., 26; also Clark 2003, 13-14; Driscoll 1963).
Kline and Clynes’ ideas were ahead of their time and, arguably, this was one of
the reasons the cyborg was never fully realized in the 1960s; meaning, the means to
make a human-machine hybrid were not practicable at that point in time, as they
potentially are today. Regardless, the notion of the cyborg opens a significant
ontological question in the context of this work, even if I will not use the term cyborg
itself. This pertains to the difference between extension and enhancement in connection
to the human. With reference to the future feasibility of enhancing the human
organism through genetic or electronic means, these notions refer to two completely
different conditions. As above noted, the human has always extended its capacities
by artificial means, and this has mostly happened via the externalization of human
intelligence, or brain power, manifested by technological constructs. In this sense
e.g., a telescope or a car are human extensions. Extensions can be also internal
constructs, i.e. in the manner an artificial joint or a pacemaker are but, as such, these
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technologies do not enhance any organic human capacity, meaning, they have a
reparatory or curative function, not an enhancing one. Thus, what Kline and Clynes
suggested in the 1960s no longer related specifically to any human extension but to
an enhancement of organic capacity. As noted, for the early cyberneticians the
ontology of the system had no special import. Rather, the main question was how to
make it function optimally.
It may be of interest that Kline and Clynes’ research produced one of the first
true cyborgs, a rat “enhanced” with an osmotic pump, which functioned as a control
device, supplying the animal automatically with chemicals to counter environmental
changes (see Clark 2003, 15-16). Its practicality aside, the obvious relevance of all
this in the present context is the idealization of animal and machine as a unity and,
finally, the superior performance of the engineered unity. The latter idea is not
explicitly stated in Clynes and Kline’s paper, unless it comes up in the benefits such
an enhanced complex would have in space. Nevertheless, the point remains that new
vistas in the organization of life can be explored through biological engineering.
Cybernetics’ development as a way to think about the world did not end here. It
became obvious mere objective hierarchical relations could not capture the
circumstance that in all situations there had to be an observer observing those
relations, which raised important questions about the nature of objective knowledge
itself. In its early phase, cybernetics tended to take things and entities as pure
objective facts, unassailed by the observers’ proclivities and biases. However, the
self-aware entity conducting the experiments remained an open question many
cyberneticists felt needed more attention (see Hayles 1999a, 131-132). This turn to
reflexivity was not a retreat to a more anthropocentric universe, rather its opposite.
It presented the possibility of multiple perspectives to existence, all of them uniquely
depended on the internal logics of the things/systems in question.
The full effect of such onto-epistemology was revealed in the experiments in
neurophysiology pioneered by J. Lettvin, H. R. Maturana, W. S. McCullough, and W.
S. Pitts in 1959. These experiments showed for the first time the perceptual system
to be highly selective in what it regards as meaningful information/stimuli. The
researchers implanted microelectrodes to a frog’s visual cortex and then observed its
behavior to environmental stimuli (see McCullough, Pitts, Lettvin and Maturana
1968, 239-240). The results went against all realist assumptions of nature and, as N.
Katherine Hayles poignantly notes, “implied that the frog’s perceptual system does
not so much register reality as construct it” (Hayles 1999a, 135). The frog’s visual
cortex remained inactive when presented with inert or slow-moving, large objects,
while, in turn, small and fast-moving objects activated it. This made sense as the
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frog’s survival as a living system was dependent on its capacity to catch fast-moving,
small entities. The conclusions the researchers drew from the evidence suggest an
underlying (a priori) organization for perception: “What are the consequences of this
work? Fundamentally, it shows that the eye speaks to the brain in a language already
highly organized and interpreted, instead of transmitting some more or less accurate
copy of the distribution of light on the receptors” (McCullough et al 1968, 254-255).
Consequently, the (naïve) realist assumption that senses have direct access to the way
things are became open to doubt. In other words, what the system was or how it was
organized to begin with could suddenly be argued to have a significant impact on
what its organization counted as meaningful information in the physical space.
Things were fundamentally constructed by the senses, not accessed by them.
Regardless of these implications, the mainstream of cybernetics (and later
cognitive science) never drew them to their logical end. The reasons why this did not
happen is not the concern of this thesis (but see e.g. Hayles 1999a; Varela, Thompson
and Rosch 1991). It may be noted that any contradicting perspective to a naïve realist
image of the world complicates things immeasurably (see Cariani 2010, 128). In the
end, it remained for two Chilean biologists to take the second-order perspective to
its logical end.

Second-order cybernetics and radical constructivism
In her insightful mapping of the cybernetic paradigm and its development, N.
Katherine Hayles emphasizes the decisive role of the Chilean biologists, Humberto
Maturana and Francesco Varela in the incorporation of reflexivity into the cybernetic
paradigm. According to her, Maturana’s work on reflexivity in sensory processing
and Varela’s on the dynamics of autonomous biological systems paved the way to
the second-order cybernetics as a broader scholarly movement. With their coauthored book Autopoiesis and Cognition: The Realization of the Living (Maturana and
Varela1980) the second-order reached its mature phase and, as narrated by Hayles,
expanded the reflexive turn into a fully articulated epistemology that sees the world
as a set of informationally closed systems. Organisms respond to their environment
in ways determined by their internal self-organization. Their one and only goal is
continually to produce and reproduce the organization that defines them as systems.
Hence, they not only are self-organizing but also are autopoietic, or selfmaking.
(Hayles 1999a, 10)
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The reflexive turn created a chasm between the traditional engineering cybernetics
and the second-order cybernetics (see Heylighen and Joslyn 2001), according to
which the observer (i.e. the human) and the observed (the environment and
everything in it) are inescapably part of the same circuit—a situation that makes the
metasystem both epistemologically and existentially complicated. In Autopoiesis and
Cognition 9,Humberto Maturana states, in a rather Lacanian form10, that
the domain of discourse is a closed domain, and it is not possible to step outside of it
through discourse. Because the domain of discourse is a closed domain it is possible
to make the following ontological statement: the logic of the description is the logic
of the describing (living) system (and his cognitive domain). (Maturana and Varela
1980, 39)

In other words, the observation must follow the logic of the medium (i.e. the
organization) through which the observation becomes feasible. Hence, any experience
or observation of the environment is based on the organization of the given system.
I will apply this autopoietic way of thinking, as it were, throughout this work relative
to the affordances and boundaries of the human organization of life.
In more general terms, the importance of autopoietic theory can be summarized
in the notions of the observer and the space of human design (see Maturana and Varela
1980, 90, 110). The autopoiesis of system refers only to its internal self-production
and its continuous sustenance: its “purpose” as a living system is nothing but
autopoiesis, whatever its ontology. It does not have a purpose other than this11.
Observing and making distinctions on this system, however, brings it into the space
of human design, where it is assigned purposes other than what its autopoiesis in
itself encompasses. In Autopoiesis and Cognition, this is expressed as follows:

In this work, I refer to Autopoiesis and Cognition: The Realization of the Living (1980) as one book, coauthored by Humberto Maturana and Francisco Varela, as has been done before (see e.g. Hayles
1999a). It should be acknowledged, however, that up until page 58, including the lengthy Introduction,
the sole author remains Humberto Maturana. If/when the occasion demands it, I will refer to
Humberto Maturana as the author of the quote, yet the reference itself will be always marked in the
dual-author form.
10 Jacques Lacan, who was influenced by cybernetic thinking (see Gane 2005; Liu 2010), noted that
"the real is without fissure. What I teach you about Freud's convergence with what we may call
philosophy of science is that we have no means of apprehending this real—on any level and not only
on that of knowledge—except via the go-between of the symbolic" (Lacan 1988, 97).
11 It serves to point to Immanuel Kant’s influence on the ideation of the organism as a self-creating
and -sustaining (i.e. autopoietic) system. Kant distinguished between a machine that does not produce
its own conditions of existence and an organism, whose condition of existence is based on its own
creation of parts and their sustenance (see Kant 1987, 253).
9
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The fundamental cognitive operation that an observer performs is the operation of
distinction. By means of this operation the observer specifies a unity as an entity
distinct from a background and a background as the domain in which an entity is
distinguished. An operation of distinction, however, is also a prescription of a
procedure which, if carried out, severs a unity from a background, regardless of the
procedure of distinction and regardless of whether the procedure is carried out by an
observer or by another entity. (Maturana and Varela1980, xxii)

Making this operation of distinction is in and of itself already an artifice, a means, a
cognitive process by which the human discerns its environment and makes
judgements on it. It is thus part of human world-building, and while not exactly as
Arendt meant it, it does run parallel, or rather, prior to it. Artifice covers that which
Arendt referred to as “a world between man and nature”, which is inherently a space
the human has designed and built for itself through its affordances as a specific kind
of living system. The relevant issue presently is the consequence of the observer, to
put it in such terms; namely, it is the separation of the observed from its environment
and giving given things purposes that they would otherwise lack. In this light, the
human, as an artificer, as homo faber, is a purpose-inducing creature. Purpose in all
human made things is a consequence of this operation. This insight will have
significant impact on the way artifice will be constructed [sic] in this work.
Second-order cybernetics, in the way Maturana and Varela articulated it, took the
autopoietic closedness of systems to its logical end. This form of cybernetics also
sets, in its own way, clear boundaries to knowing, which need not lead to radical
anthropocentrism. It stands to reason that nonhuman beings have their own kinds
of perceptions and therefore also constructions of environments, which do not
coincide with human ones.
Epistemologically, Maturana and Varela’s view is closely related to radical
constructivism (RC) (see Cariani 2010). Radical constructivism is a philosophical stance
according to which it is the human subject, or the observer, that must be
acknowledged as the end-all of knowledge, and the construction of knowledge is in
the end founded on the organization of the subject itself, and that there is no absolute
objective ontological validity, rather, knowledge of the world is dependent on the
organization and structures that actively mediate it (cf. von Glasersfeld 1988, 1).
Cyberneticist Ernst von Glasersfeld based his radical constructivist stance on two
basic principles:
1) Knowledge is not passively received either through the senses or by way of
communication, but it is actively built up by the cognizing subject. 2) The function of
cognition is adaptive and serves the subject’s organization of the experiential world,
not the discovery of an objective ontological reality. (von Glasersfeld 1996, 2)
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The kernel of radical constructivism existed already among the pre-Socratic thinkers
(see von Glasersfeld 1984, 6) but reached its maturity only in the philosophy of
Immanuel Kant (see Putnam 1981, 73-74). This becomes especially apparent in
Kant’s discussion on the possibility of nature itself (see Kant 2004, 69-72), which
seemingly describes human experience of its environment (i.e. nature) as both a
quantitative and qualitative reduction of all possible experiences of the environment
(i.e. as apart from nature as totality).
The problem that radical constructivism holds with reference to knowing runs
parallel to the human faculty of thinking, which Arendt expressly excluded from the
HC (see Arendt 1998, 5). Thinking was the center of focus in her posthumously
published The Life of the Mind (1978). One may ask, then, why I do not include
Arendt’s last work, which delves specifically into thinking, in my discussion. The
reason for this demarcation is twofold. First, I am explicitly concerned with the
human capacity to think and its manifestation either as brain power or reflexivity.
The more general path Arendt cleared in the HC provides a suitable starting point
for addressing this dual capacity. Second, I approach the role of thinking and its
implications relative to the human and its condition through the second-order
cybernetic perspective, which, as the discussions will show, can be fruitfully
implemented within Arendt’s tripartite formulation in the HC. Overall, it should be
mentioned that my intention in this work is not to provide an exhaustive contribution
to the already immense Arendt scholarship.
The situation with second-order cybernetics, as described above, is ingrained in
the onto-epistemological standpoint of this work on two interrelated levels. First, it
underlies my thesis as an investigative principle, directing attention to the paradoxical
situation relative to the human capacity to create a world of (artificial) things, whose
nature and consequences the human nevertheless cannot understand, much less
control (including the idea of communication as a process of control). Second, it
serves as an existential standpoint, which demands the recognition that I am myself
caught in the same recursive loop, observing the human condition from within the
human condition, assigning purpose where there is but autopoiesis. Yet, this is what
the human does and what gives it, in the end, a purpose. Onto-epistemologically
speaking, the situation with knowing must be accepted as being mediated at the level
of the organism itself: whatever is said about the human is said by an observer within
the condition provided by the three ontologies of organicity, artifice and plurality.
As the contention in this work goes, the onto-epistemological situation does not
need to lead to an infinite regress on the impossibility of knowing, per se, rather, it
can be understood as a conditioned view to the ontologies within which the animal
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that calls itself human is constrained. It follows that what the human can understand
of its own condition is limited and, yet, at the same time—and perhaps precisely
because of its self-understanding—the peculiarity of the human situation includes
the predilection to not only question but also to seek to surmount the prevailing
condition through artifice. This brings us to the complexity and potential of artifice
in the contemporary context.

Artifice beyond extensions
Even if Arendt and McLuhan are essential to understanding the contemporary
human condition, their reach is limited in the face of the growing technological
complexity. McLuhan famously argued that the electric age, with its light speed
communications and informational ontology, began the extension of the human
nervous system, involving everything and everybody practically instantaneously
across the globe (see McLuhan 1994, 248). This vision has basically been realized
through digital networks (see Meyrowitz 2001; Ridell 2009). The ‘mechanical’
extensions starting with written language and concluding with industrial prime mover
technologies have obviously not disappeared, only lost their primary position and
become remediated in the process, as would be the case in various kinds of industrial
and military robotic devices, for example.
McLuhan’s vision of the human nervous system extended by ever faster and more
powerful media “in a global embrace” has the feel of a cybernetic spiral at the bottom
of which the human, once the hub of activity, has been reduced to a universal sensory
system. But McLuhan never went so far as to suggest anything beyond the human,
although he was merely a step away from a post human move: he had only to posit
the medium its autonomy from the human. For McLuhan extensions never
threatened to overtake the human—and the human kind of consciousness
specifically—from the center of things (see McLuhan 1994, 351). In other words, he
implied the human would maintain control over its own creations; a view to which
some of his contemporary cyberneticists might have objected (see e.g. Wiener 1964).
As regards Arendt’s formulation of the human condition and the human animal’s
role and place in the world, the issue appears less clear and the situation overall much
more complex than in the case of McLuhan. The inherent strength—and ultimately
also the complexity—in Arendt’s thinking stems from its boldness to demarcate a
specific condition within which the human becomes possible, as it were.
Consequently, it follows this condition cannot be surmounted without changing the
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nature and the significance of the whole (cf. Arendt 1998, 6). Intrinsically, Arendt
recognized that human artifice is susceptible to overpowering the other ontologies
and thereby creating something that no longer pertains to what can be demarcated
as specifically human, or the
future man, whom the scientists tell us they will produce in no more than a hundred
years, seems to be possessed by a rebellion against human existence as it has been
given, a free gift from nowhere (secularly speaking), which he wishes to exchange, as
it were, for something he has made himself. There is no reason to doubt our abilities
to accomplish such an exchange, just as there is no reason to doubt our present ability
to destroy all organic life on earth. (Arendt 1998, 1-2)

However, in The Human Condition, Arendt places emphasis on human ability (through
action and deliberation) to counter the forcefulness of its artifice (see ibid., 236; also
Taminiaux 2006, 169-170) and it is at this point this work diverges from the
Arendtian understanding of the human condition most incisively. My probe into the
contemporary situation questions the sufficiency of plurality in sustaining the
contingencies emerging through artifice. On the other hand, Arendt herself remarked
that perhaps the techno-scientific development has changed the pre-scientific
concepts like life, human and knowledge
to such an extent that they no longer make sense. For the point of the matter is, of
course, that modern science—no matter what its origins and original goals—has
changed and reconstructed the world we live in so radically that it could be argued
that the layman and the humanist, still trusting their common sense and
communicating in everyday language, are out of touch with reality. (Arendt
1963/2007, 45)

From the onto-epistemological position, it is important to note that the way Arendt
posits the realm of plural affairs in the above, suggests that common sense and
everyday communication (the self-producing purpose of plural concerns) has already
been embedded within the realm of artifice. The problematic relates to a process that
second-order cybernetics refers to as allopoiesis. I will return to allopoiesis in detail in
Part II of this work. For the present, it may be noted that in cybernetics, allopoiesis
refers to processes that are external to the self-sustenance and -production of a
system (for a definition see Krippendorff 1986, 2). Systems such as cars, computers,
algorithms etc. are allopoietic in the sense their function does not feed back to their
organization as a self-producing principle but is directed to some external product.
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At the end of 2010s, the realm of artifice has reached the point where its scope and
autonomy in meeting goals in the world may not at all be obvious to human
intelligence. As such, their operations are increasingly outside human
phenomenology; that is, beyond appearing to us in any easily perceivable or
intelligible form. A recent article on programs that essentially learn their own
connections to the environment describes the overall situation concerning human
understanding of these systems:
This might be impossible, even for systems that seem relatively simple on the surface,
such as the apps and websites that use deep learning to serve ads or recommend songs.
The computers that run those services have programmed themselves, and they have
done it in ways we cannot understand. Even the engineers who build these apps
cannot fully explain their behavior. This raises mind-boggling questions. As the
technology advances, we might soon cross some threshold beyond which using AI
requires a leap of faith. Sure, we humans can’t always truly explain our thought
processes either—but we find ways to intuitively trust and gauge people. Will that also
be possible with machines that think and make decisions differently from the way a
human would? We’ve never before built machines that operate in ways their creators
don’t understand. How well can we expect to communicate—and get along with—
intelligent machines that could be unpredictable and inscrutable? (Knight 2017, para.
6-7)

Evidently, the concern is no longer what Arendt proposed, namely, to think of what
the human is doing but equally what the machines the human has built are doing and
are their doings even comprehensible to humans (see. e.g. Burrell 2016; MacKenzie
2015). As said, Arendt’s proposition presupposed that the human-made
technological world could be contained by human action, or humans qua humans
finding political (i.e. plural) solutions to the problems that threaten their shared
existence. More precisely, Arendt stressed in the HC that the realm of action—which
she argued was feasible only through human plurality—entails the only redemption
for the human (as a species) even in the face of its worst failures (see Arendt 1998,
236-237). Yet, she also pointed to the overpowering forcefulness of artifice and its
potential to make all life extinct on this planet (see ibid. 268, 323-324). The modern
human thus balances between its unique circumstance as a plural creature, which
affords deliverance from both natural and artificial demands and its capacity to
extend and even surmount the given biological limitations on which its whole
existence is founded. In what follows I claim that in the present stage of scientific
and technological development (to speak nothing of future possibilities), the former
circumstance has been drastically outpaced by the latter capacity—and that Arendt
alluded to this potential already at the end of the 1950s and early 1960s (see Arendt
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2007). Hence, the situation demands the reassessment of the boundaries of the
human condition and their apparent dissolution.

The post-human and posthumanism(s)
One of the foremost technologists and transhumanists of the present time, the
director of engineering at Google, Raymond Kurzweil, frames the endgame of
human artifice very decidedly within human control as he confidently declares that
we are already reaching beyond our biology by rapidly gaining the tools to reprogram
and augment it. [...] Our merger with our technology has aspects of a slippery slope,
but one that slides up toward greater promise, not down into Nietzsche’s abyss. Some
observers refer to this merger as creating a new “species.” But the whole idea of a
species is a biological concept, and what we are doing is transcending biology.
(Kurzweil 2008, 318)

Kurzweil’s vision of ascendancy beyond the limits of biology epitomizes the
existential dilemma of the present age. He distinctly refers to a post-human existence,
i.e. the human enhanced beyond its given biological affordances, which, if viewed
from the onto-epistemological perspective of this work, leads to a wholly new,
humanly unknowable condition of existence. Kurzweil’s reference to Nietzsche’s
abyss12 has relevant implications for this work. It reveals the alleged, deeply
problematic, affinity between Nietzsche’s philosophy of the Übermench, or the
overhuman (see Loeb 2011; Mellamphy 2016; Sorgner 2009), and the transhumanist
aspiration to bring about a technologically-induced post-human “species.”
The practical feasibility of Kurzweil’s claims remains contested. What counts
presently is that he is by no means alone in considering the prospect of altering the
human organism in fundamental ways (see e.g. Eden et al. 2012). While I do not
subscribe to Kurzweil’s, nor other transhumanist visions of the future, I consider
them to be highly influential and relevant in the construction of the future. In fact,
the notion of the post-human captures the essential orientation of our age primarily

In Thus Spoke Zarathustra Nietzsche declared the human represents an overcoming of itself:
“Man is a rope stretched between the animal and the Superman—a rope over an abyss. A
dangerous crossing, a dangerous wayfaring, a dangerous looking-back, a dangerous trembling and
halting. What is great in man is that he is a bridge and not a goal: what is lovable in man is that
he is an OVER-GOING and a DOWN-GOING” (Nietzsche 2008b, Prologue, 4).

12
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due to the level of science and technology. Contemporary technoscience has already
proven “Darwin’s dangerous idea” (cf. Dennett 1995) beyond all doubt and the
process of life has become formally representable, no matter the substrate, carbon
or silicon, atoms or bits, regardless of—or perhaps due to—the fact that no universal
definition for life as such yet exists (and probably never will). The promise of science
and technology is that given enough computing power and properly sophisticated
recipes to boot, life becomes computable. The humanly unfathomable periods of
time through which life evolved, the argument goes, can be simulated in fractions
through computer programs—and perhaps someday finally reproduced in some
other substrates. Life in this sense transcends biology and with the same determined
swoop unfolds a whole new dimension of existence, one that seems to be possible
to create but impossible to relate to, humanly speaking.Amidst these technological
aims, the human itself is being called into question from various perspectives within
varied traditions of thought. This is apparent not only in the so-called hard sciences
(such as computer science, synthetic biology, genetic engineering and computational
neuroscience) but also in the (re)formation of various social scientific and
philosophical approaches during the past few decades. The latter include e.g. new
materialism and speculative realism (see e.g. Bryant 2011; Dolphijn and van der Tuin
2012; Meillassoux 2008), philosophy of information (see e.g. Borgmann 1999; Floridi
2007; 2014), cyborg anthropology (see e.g. Dumit and Davis-Floyd 1998; Haraway
1991; 2003; Turkle 2005; 2011), science and technology studies (see e.g. Fuller 2006;
Latour 2005) and the most recent addition, critical posthumanism (see Banerji and
Paranjape 2016; Bennett 2010; Hynes 2016), which can be viewed as an
amalgamation of many of the aforementioned traditions. In communication and
media research, the situation with human artifice and the ontological status of media
has been most prominently discussed in the works of Friedrich Kittler (1999), John
Durham Peters (1999; 2014) and Mark B. Hansen (2014). In addition, the so-called
neocybernetics (see e.g. Clarke 2014; Clarke and Hansen 2009) provides an
interesting variation on the themes of narrative, media and systems theory.
Overall, the situation in these approaches implies a need for new reference points
in examining not only society but the human and what it amounts to. Even if
drastically different in many respects, all of these approaches connote a posthumanist
standpoint of sorts, i.e. they seek to move beyond simple dualisms, be they
human/nonhuman, animal/machine, being/thought, ontology/epistemology etc.
Philosopher Francesca Ferrando (2013) finds at least seven different
posthumanisms, which include varied philosophical/theoretical and/or ideological
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stances, of which at least antihumanism, deconstruction of the human condition and
cultural/philosophical posthumanism share a critical position relative to the conceits
centered around the Western liberal subject (see e.g. Braidotti 2013; Hayles 1999a).
According to these narratives, it is through the deconstruction of the Enlightenment
human, or rather its contemporary version, and its philosophies and technologies
that an alternative to the contemporary technoprogressive post-human future can be
found. In other words, posthumanism, in general, builds its vision of the future of
humanity on the feasibility of change in cultural, psychological and social theory.
When drawing on Spinozist and/or Nietzschean forms of vitalist thinking (see e.g.
Bennett 2010; Hynes 2016), posthumanism seeks to look beyond the subjectively
sensible interpretations of the world that are necessarily bound up with the human
moral conscience and exchange it, as it were, for an intellectual or a scientific one
(see Hynes 2016; cf. Ansell Pearson 2006, 242), which need not prioritize the human.
In these views, the human subject as a contained unity in space and time is
renaturalized (see e.g. Hynes 2016) via a “post-anthropocentric” view, in which
agency follows the principle of irreduction (see Latour 1993a) whereby agential
phenomenology comes to include all possible materially present actants from
electron streams to policy decisions (see Bennett 2010). As we will see, this is in stark
contrast to the tradition of transhumanism, in light of which posthumanism could be
called a corruption of the meaning of the posthuman.13 Posthumanism is, as can be
deduced from the above, a highly amorphous field of investigation and it is safe to
say no all-encompassing definition of it exists. Some of the traditions or approaches
that I will refer to in this work as being posthumanist are not generally considered
such. In addition to the above descriptions of posthumanism, I include new
materialism and certain strands of science and technology studies (see e.g. Latour
1993a; 2005), both of which share certain posthumanist traits in their tendency to
make the human subject disappear, one way or another. In both the rubric pertains
to the flattening or, at the very least, weakening of the ontological binaries between
nature/culture, human/nonhuman, organic/artificial etc. For example, Jane
Bennett’s thing power (see Bennett 2010) is a concept that seeks to fuse these
categories into a singular ontology where energies and agencies cannot be attributed
clear hierarchical relations and must thus be considered as being one (see Bennett
2010). Similarly, Bruno Latour’s principle of irreduction (see Latour 1993a), which

The Humanity+ organization’s (formerly the World Transhumanist Association) Frequently Asked
Questions section in fact suggests this. See “What is a posthuman?,” The Humanity+, 11 March 2019,
https://humanityplus.org/philosophy/transhumanist-faq/.
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seemingly influences much of posthumanist thinking today (along with Gilles
Deleuze), renders everything ontologically on par, irreducible to any specific
constitution or condition and dependent on forces nothing in itself possesses but
only briefly shares with everything else.
Posthumanism is, in general, a counter-humanism, or an anti-humanism, which
is to say the fundamental question it posits remains at the level of what went “wrong”
with the Enlightenment, and how all this is reflected in the current technoprogressive
world. While I do acknowledge its relevance, my contention in this work is that
posthumanism fails to ask a more fundamental question concerning what the
Enlightenment says about the human and its predilection to produce such
transformative philosophies in the first place. The terms posthumanism and the posthuman have a rather ambivalent and often times a contradictory relationship in this
work. In my own use, posthumanism refers to a philosophical or theoretical stance,
which is critical of Enlightenment humanist rationalism, its glorification of human
(technological) progress and the idea of positing the human as an end in itself. The
notion of the post-human in turn refers to a condition of being, acting and making,
which, as will become clear below, is understood as the logical end of human artifice.
More specifically, I use the hyphenated form to emphasize the premise that what the
human—as artificer—is working toward is indeed something beyond itself. In my
view, the posthuman variant is too closely associated with the (posthumanist) idea
that the human can be reconceptualized without reorganizing its very biological
foundation (cf. e.g. Badmington 2003; Braidotti 2013; 2016; Hynes 2016; Vaccari
2012).The post-human becomes an issue only in the final part of this work and is
discussed primarily in relation to posthumanism and transhumanism. Relative to
transhumanisn, I will pay special attention to its Nietzschean influences.
Transhumanism, according to futurist Max More, is
both a reason-based philosophy and a cultural movement that affirms the possibility
and desirability of fundamentally improving the human condition by means of science
and technology. Transhumanists seek the continuation and acceleration of the
evolution of intelligent life beyond its currently human form and human limitations
by means of science and technology, guided by life-promoting principles and values.
(More 2009, para. 6)

More’s definition of transhumanism does not fall all that far from the common
technoprogressive worldview. Anticipating the discussions on the development of
artifice that will follow in Part II of this work, one can make the argument that
transhumanist philosophy is in many ways already deeply ingrained in the basic
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predilections and aims of the majority of humans in the so-called developed
countries. As such, transhumanism manifests one of the central concerns in the
human condition at the present time. This claim is supported by the fact that many
of the most influential technology entrepreneurs of our time seem to be adherents
or proponents of transhumanist philosophy in one form or another. Based on their
public statements, and certainly investments, these would include e.g. the founders
of Google, Larry Page and Sergey Brin, the founder of Facebook, Mark Zuckerberg
(see Hernæs 2016) the co-founder of PayPal, Peter Thiel (see Eunjung 2015) and the
co-founder of Tesla, Elon Musk (see Cuthbertson 2016). However, for the purposes
of my argumentation, transhumanism and transhumanists need to be defined more
specifically. With the moniker ‘transhumanist’, I will refer to either self-proclaimed
transhumanist philosophers or those who either engage in academic debates on the
prospects of human enhancement (be it chemical, genetic, or electronic) or are
involved in the discussions on the potential of artificial life (including artificial
intelligence) and its implications on the human condition. Hence this work considers
and relates to transhumanism primarily in its academic guises. In this setting,
transhumanism, in contrast to posthumanism, proudly continues in the tradition of
the Enlightenment (see Bostrom 2005a) and considers the human inherently a “work
in progress.” The human can (and will), in the end, finish this work by relying on
technological enhancement. One of the original transhumanist philosophers, Robert
Ettinger, explains: “To be born human is an affliction. It shouldn’t happen to a dog.
Yet the disease is definitely enjoyable, and we must take care that our “cures” really
represent improvement. To what extent, and in what way, should man design
superman?” (Ettinger 1989, 13). Following this line of thinking, the human can be
viewed as having always been a “trans-human”, making its way toward the posthuman. To surmount the human in the most concrete and material sense is here the
goal, the hoped-for future condition of existence, which can be achieved only
through technology. The history of this line of thought, in its modern sense, can be
traced to the Enlightenment era and its (allegedly) founding tome, Francis Bacon’s
Novum Organum, 1620 (quite literally the new instrument) (see Bostrom 2005a).While I
do not identify with any branch of transhumanist philosophy, I agrees with the
notion prevalent in transhumanism, according to which the endgame of the project
of human artifice involves nothing less than surmounting the fundamental
limitations that all humans, as biological organisms belonging to the same species,
share. In the transhumanist dictum, this project is often times viewed with regard to
a technologically-induced utopia (see Bostrom 2008a; 2008b; Hughes 2004; Kurzweil
2008; Roco and Bainbridge 2003; Roco et al. 2013) in which all that ever ailed the
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human has been abolished and what remains are merely the animal’s most refined
qualities, reason as its spearhead. Contrary to this, I seek to espouse neither utopian
nor dystopian views regarding the post-human. Instead, based on the ontoepistemological perspective, I merely hold that the conditions resulting from human
enhancement and/or the creation of generally intelligent machines will remain
inaccessible to human observers. In other words, our cherished categories, values,
aims, and what have you, will inevitably fall short in estimating the capacities and
affordances of such creations.

Key problematics
The aim of this dissertation is not to solve any philosophical conundrums the posthuman elicits but to point to them in terms of the concerns they raise vis-à-vis the
contemporary human condition. It appears neither transhumanism nor any variant
of posthumanism sufficiently recognizes the inherent ontological and
epistemological opaqueness that post-human constructions evokes in the human.
The contention and starting-point of this work is that the originary
anthropocentrism, whose nature cannot be reduced to Enlightenment humanism, is
not only impossible to extract out of the human view of itself and its environment
but necessary for the emergence of the post-human. In the onto-epistemological
perspective, the post-human appears primarily as the logical end of the human
building an artificial world. The culmination of human artifice is nothing less than
creating structures that are independent from the human organization of life. Thus,
the human is working toward its own disorganization, or, to paraphrase Arendt (see
1998, 1-2), replacing a free gift from nature with something it made itself.
Hannah Arendt’s (1998) tripartite formulation of the human condition provides
this dissertation a point of reference for looking at human existence within specific,
inalienable boundaries and how these boundaries may actually be surmounted. At
the same time, the onto-epistemological perspective that I adopt diverts from Arendt
or, rather, takes me down a path not available to her at the end of 1950s, eventually
leading me to question the tenability of the human condition, as demarcated by her,
especially relative to the role of contemporary and future artifice.
From the premises outlined in this introduction, the key problematics of my work
revolve around the process through which artifice is gradually becoming a condition
unto itself, i.e. a foundation of something the human was capable of creating but not
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understanding. I address this problematic in three interrelated senses, around which
the structure of the work coheres. First, by discussing how the ontologies of
organicity and plurality, as they are observable in the human, open up a path to a life
of artifice, or a paradigm of existence dominated by artifice. Second, by focusing on
the ways artifice involves the power to fundamentally alter the human condition.
Third, and finally, by bringing forth the question of the post-human as a necessary
explanatory category in both philosophical and media theoretical contexts.

Scaffolding
While the key problematics of this work is inherently narrative, its actual structure or
textual architecture is strongly kaleidoscopic. The whole consists of three parts
(dovetailing Arendt’s formulation in the HC), each regarding a specific dimension of
existence, or ontology, as I have defined it in the Introduction. Part I concerns the
ontology of organicity, or how the human, as a living system, is realized in its
environment and what its systemic organization can be said to afford it. Organicity
is generally understood to refer to the organization of the life process, as it is
manifested in and by a living system. In the onto-epistemological perspective—
influenced by second-order cybernetics and most notably the theory of autopoiesis—
organization can be viewed as a medium that creates and sustains its own conditions
of existence in an environment, and it is also through this organization that all living
systems in the end attain their specific identities. While organicity is something the
human shares with all living systems, the human organization uniquely also manifests
two other ontologies, artifice and plurality, which have specific ramifications on the
human condition of life. In Part II, the focus will shift to artifice as an ontology and
its role in the development of the human condition and its eventual dissolution. Part
III will address the concerns that this development, enabled and accelerated by the
life of artifice, presents in the form of the post-human. In the following, I introduce
each part of the work in more detail chapter by chapter.
Part I starts off with the chapter “Rudiments for the human organization of life”,
which seeks to elaborate and ground my approach in the Arendtian tradition with its
own particular twist concerning the human situation in both essentialist and
existentialist dimensions. The discussion then moves straight into the second-order
cybernetic modelling of the human as a biologically afforded animal, which generates
its own problematics through various affordances and consequences be they
physiological, cognitive or existential.
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In the chapters “Autopoietic hierarchies” and “Organization and structure”, I
take on the basic concepts of autopoietic theory (see Maturana and Varela1980) and
assess them in the Arendtian context. The following chapters, including “Structural
dialectic” and “Observing systems”, build on the previous chapters and present the
human as a particular kind of living system with its specific affordances. It is argued
that the human organization of life affords practically limitless possibilities of
extension through artificial couplings.
One of the most central concerns in Part I—and also in later parts—is the role
of the observer. The chapter “Autopoietic hierarchies” already opened a reflexive
perspective to the manner the human is conditioned to view itself relative to other
systems and the environment, and how this situation is akin to a construction of a
world that seems to be particular only to the human organism. This leads finally to
the question concerning the role and the consequence of the observer, as the one
who makes all these distinctions between different hierarchies of life and orders of
things. In the chapter “Observing systems”, I put forth the argument that the human
thus emerges as an observer of not only its environment but of itself as the one who
is making distinctions, giving purposes, creating categories, meanings etc. where
there otherwise would only be autopoiesis (see Maturana and Varela1980;1987;
Maturana 2002; also Hayles 1999a). In the chapter “Human organism and artifice”,
I will discuss human affordances and related artificial structural couplings in more
detail.
In the chapters “Linguistic capacity and language as a medium” and “The plural
human” the discussion moves on to the relatedness of organicity and plurality in the
human organization of life. The former chapter concentrates on the biology of
language and how language is hardwired to the human organism at the level of its
living organization. Following Arendt, I argue that human plurality and its
manifestation as action (chapter “The plural human”) is where human existence finds
its unique character relative to mere bodily laboring and/or instrumental worldbuilding. The plural foundation has distinct consequences concerning artifice, which
I will confront in detail in Part II.
The final two chapters in Part I shift the focus back to the existential side of
things already briefly introduced in the first chapter. The discussion concentrates on
the ways by which the human confronts its organic condition and seeks to alleviate
its uncertainties through various means, all of them belonging to the ontology of
artifice. In the chapter “Life process vs. the individual”, I will approach the organicity
of the human and its experiential dimensions in the existential frame.
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In the chapter “Organicity and artifice: circumventing natural ruin”, I will view
organicity as it appears to an observer through the lens of the natural sciences. In
contrast to the preceding chapter, where the existential consequences of organicity
were confronted by the individual and its plural exigencies, here the life process is
observed as a system, whose totality of processes, be they organic or artificial, tends
toward increasing order, i.e. information, and complexity in time. Organicity as
ontology—as a ground for a particular kind of a limited being—becomes an
abstraction in this image of the world, for it sidesteps the whole paradox of being
and thought as experienced by an individual instance of life and assumes an
“absolute” perspective over the nature and relevance of all observable processes.
Part II begins with a definition of artifice relative to Hannah Arendt’s use of the
term in The Human Condition, and the general implications of this definition for the
discussions to follow (chapter “Separation from natural environment”). The
Arendtian understanding of artifice (and the activity of work) are fundamentally
related to the ancient Greek notions of techne and episteme, and their realization in the
world through poiesis that is referred to as fabrication or modelling. I will follow both
the ancient Greek and the Arendtian understandings in my setting up of the ontology
of artifice in this part (chapters “Techne in artifice” and “Ancient tangles of artifice”).
In the chapter “Praxis contra techne”, the Aristotelian division between techne and
episteme will be extended to praxis, a form of knowing and doing, which, in the
Arendtian context, can be said to refer to action, which in turn can be theorized, in
autopoietic terms, as existing for itself, rather than serving external purposes or ends.
This for-itself character of praxis is contrasted with the external, purpose-seeking
character of techne. I will use this distinction and its Arendtian implications for human
plurality as a counterpoint in constructing the ontology of artifice further (chapters
“Development of artifice and the limits of action” and “Unreflexivity and artifice qua
artifice”). These discussions lay the basis for arguments on the artificial origin of
development of the human condition and the actual and metaphorical bottleneck,
which plurality (and at its base organicity) can be said to exhibit relative to artifice.
In the chapter “Brain power,” the discussion moves on to consider human
cognition in relation to artifice. The Arendtian notion of brain power is taken up as
the underlying cognitive affordance through which the human not only becomes a
world-building creature but through which it also “constructs” objectivity (see
Arendt 1998, 137). My application of Arendt’s notion of brain power in the chapter
“Objectivity and purpose” connects directly with the construction of the observer in
autopoietic theory and this observer’s tendency to posit purpose to things in its
environment. At this point, the discussion will rely on distinctions and arguments
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already partially formed in Part I concerning the nature of living systems. The
reflexive understanding of this observer’s artificial nature (and its connection to the
scientific method and theory) relative to its origin as a living, autopoietic system,
engenders various existential, scientific and social questions.
The chapter “Transmogrifications of artifice” expands the discussion on artifice
to a more historical context. The argument here concerns the eventual convergence
of techne and episteme in science and the beginnings of the power-control
complexity feedback that has characterized technological development particularly
since the early days of the Industrial Revolution, which, I will argue, today manifests
an internalizing tendency contrary to the earlier extensive one. Here, I will fall back
on works written on the technological condition of humanity in the 20th century,
including authors like Jacques Ellul (1964) and Langdon Winner (1977).
The final two chapters of Part II follow the emergence of artifice as the
development-defining ontology, to its logical conclusion. In the chapter “Powercontrol complexity,” I will apply James R. Beniger’s excellent cybernetic modelling
of the early industrial society (see Beniger 1986) to my own thesis on the
development of artifice and its implications for the reconfiguration of the human
condition. In the final chapter, “Out-of-controlness”, the ontological implications of
artifice are taken to their rational limit within the human condition. The previous
chapters have shown that the human condition, insofar as it is a developable process,
is dependent on artifice and that while artifice itself seems to be an ontology without
clear limits, it obviously has its limits in reference to the human. I will apply David
Allenby and Daniel Sarewitz’s (2011) three-tier model of technological functions
within an autopoietic frame to demonstrate the dominance of artifice in the human
condition and its out-of-controlness relative to the human observer in the
contemporary situation.
Part III starts off with a look at the emergence and role of designed systems with
apparent purposefulness and epistemic autonomy external to the organically evolved
manifestations of life. In the chapter “Beyond the organicity of life”, it remains
debatable whether human-made or -designed life (as suggested by e.g. synthetic
biology and artificial intelligence and artificial life) can truly be regarded as being
autopoietic (see Boden 2000) or is it rather a matter of an expression of a qualitatively
new type of life based on the principles of artifice. I suggest that human-designed
processes exhibit an ontologically separate category of life from the plural “praxis”
of nature. In the chapter “Artifice gaining autonomy”, this raises several questions
concerning the relatability (from the human perspective) of the identities and
functions of such systems, organized as they are on variable ontologies that are
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designed and thus also always pliable to further enhancement. The chapter
“Intelligence apart” deals specifically with these issues in connection to artificial
intelligence and its ontological—and thus organizational—disconnection from
organic intelligence.
The notion of technological transcendence is inherently tied to the notions of
artificial intelligence and artificial life. It may be viewed as the most radical endgame
of human artifice, where the incommensurabilities of human existence, its every
vulnerability and concern seem to vanish in the face of the so-called technological
singularity. In the chapter “Speculating singularity,” I will probe the most radical
predictions of technological life by engaging the varied theorizations and
speculations on the so-called technological singularity, or the point in the
development of artifice at which artificial intelligence has outrun organic intelligence
and made the latter practically redundant (see e.g. Bostrom 2014; Chalmers 2010;
Shanahan 2015; Vinge 1993).
The discussion shifts to a new gear in chapters “Posthumanism—implications of
flat ontologies” and “Thing power,” where the focus is on the contemporaneously
very influential new materialist and posthumanist flat ontologies (see e.g. Bennett
2010; Bryant 2011; Latour 1993a; 2005) and their attempts at finding ways to better
assess the more and more non-humanly driven world. I will argue these views are
inherently coupled to a scientific image of the world (cf. Sellars 1963) and its root in
artifice. I also claim that while posthumanisms’ tendency to steer away from
epistemology (and the human subject) in favor of ontology (and the object) serves
as a timely unmasking of the complexity of human worldliness, it remains just that,
a reflection of worldliness, which in and of itself is incapable of reflection on the
complexities of human plurality and therefore also on the human condition.
The chapter “Posthumanist passive nihilism” concerns the consequences of
flattening agency to include every thing as potentially meaningful in the construction
of a world and the attempt at thinking of things external to the human conceptions
of them. I argue these approaches, even if often undoubtedly insightful and at times
extremely useful, cannot find humanly relatable couplings in the worldly complexities
of ethical, and other plurally anchored systems, without which the entire notion of
the human loses its meaning. My claim is that the ultimate problem with such views,
with reference to the post-human, is that they cannot accomplish what they insist on
accomplishing: their defusing the subject/observer from the frame is a mere
expedient, which necessarily results in performative contradictions. Based on this, I
argue the posthumanist situation devoid of an onto-ethical foundation has clear
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affinities to a condition of existing and acting that Friedrich Nietzsche called passive
nihilism (see Nietzsche 1968, 18).
The chapter “Enhancement from (trans)human to post-human” is a categorical
move away from posthumanist interpretations to discussing techno-progressive
estimations and visions of a post-human world. In contrast to posthumanism, which
seems limited in its real-world applications and appears in some ways even satisfied
to merely offer abstract critique, transhumanism is concerned—often overly
optimistically—with the enhancement of the human and creating intelligent
variations of life. Rather than attempting to atomize subjectivity, agency and value,
transhumanism embraces Enlightenment humanist values and is actively theorizing
and seeking ways to intervene in the biology of the human organism by means of
technology in order to bring forth something that, I propose, should be called the
post-human. I will address transhumanist philosophy as the central hub around
which such visions concentrate and from which they derive their ideological tone.
While my work contains certain parallelisms with transhumanist thought, I remain
highly critical of its assessments of the kinds of conditions and their consequences
in which human enhancement may eventually result.
The chapter “Post-morality” seeks to lay out the problem of disconnection
between not only the capacities but also the aims, desires and values that
technological enhancement of the human organism may involve. I will particularly
take issue with the arguments made concerning the moral enhancement of the
human and its potential onto-epistemological consequences. My claim is that, at the
very least, enhancement, which is discussed in such forms that result in capacities or
affordances no present-day human can naturally have, will concern a change in the
organization of life of the system, which manifests itself in new structural states and
couplings, whose consequences cannot be presently estimated neither at the
individual nor at the societal level. These topics are developed further in the chapter
“Additional complexities of moral enhancement.”
The discussion in Part III culminates in the non-human affordances of
enhancement and intelligent artifice by tracing the structural similarities between
Nietzsche's philosophy of the Overman (see e.g. Nietzsche 1968; 2008) and the
conceptualization of the post-human. I maintain, echoing Arendt in the
contemporary context, that there is no reason to doubt the human capacity to create
a means to surmount the given limits of its own biological organization but, at the
same time, there can be no beforehand knowledge of the identity and the condition
of such artifice. The penultimate chapter “Post-human as overhuman “is already a
prelude to a new project, as it takes part in the on-going debate between various
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philosophers on Nietzsche’s role and place in the transhumanist project of human
enhancement (see e.g. Loeb 2011; More 2010; Sorgner 2009; 2011; Tuncel 2017).
The final chapter “Life of artifice” recapitulates the central arguments made in
the work and suggests further trajectories of thinking on the post-human.
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PART I: ORGANICITY
The critical constructive thought of today and of tomorrow cannot neglect the record
of the facts of nature supplied in the amazing advance of the physical and biological
sciences. But nature is not limited to what telescope and microscope and test-tube
reveal: the career and the character of nature are disclosed likewise in the lives and
thoughts of men, in man’s devotions and ideals, illusions and tragic frustrations: these
are all facts relevant to what we may be allowed to call the Higher Behaviorism.
(Tsanoff 1931, vii)

Rudiments for the human organization of life
In this part the human is regarded as being the manifestation of an organization of life,
which determines the range of its capacities and affordances14 in the physical space.
This range cannot be discussed in any definite sense, as it is practically limitless in its
organic and, in the case of the human, also in its artificial and plural manifestations.
However, even if this human organization of life manifests itself in innumerable ways
through unique human individuals, as I will argue later in this part, it adheres to
certain definite boundaries within which it is sensible to speak of the human as a
certain kind of animal with a certain kind of condition of life. As humans, it can be
said that we share a condition (and a world) based on our sharing an organization of
life. The notion of organization is not synonymous (even if it is related) to what is
generally called human nature, or what, for example, evolutionary psychologist Steven
Pinker has called “an endowment of cognitive and emotional faculties that is
universal to healthy members of Homo sapiens” (Pinker 2002, 142).
To provide some rudimentary examples, humans are clearly all mortal; life spans
vary quite a lot but do not exceed relatable limits. Human intelligence quotient can
be measured within certain limits and the same goes for all physiological traits and

The term affordance derives from James Gibson’s work (see Gibson 1986, 127-129). Affordance
has much in common with the term capacity in this work, but they are not synonymous. Affordance
refers to the relation(s) between a single unity (e.g. human organism) and its environment, or as Gibson
explains: “I mean by it something that refers to both the environment and the animal in a way that no
existing term does. It implies the complementarity of the animal and the environment” (ibid., 127). In
a sense, though, any given capacity (from physiomechanical to cognitive ones) determined by the
organization of the living system implies certain affordances.
14
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their affordances. Nor do human psychological states extend to infinity—even if our
imagination does. It is in this sense that humans share an organization, one that, at
the level of the individual organism in the physical space constantly self-sustains and
-produces itself, that is, retains its identity (see Maturana and Varela1980). Even if
the human condition is necessarily subordinate to this organization, the organization
does not determine its full realization. In a manner of speaking, the organization only
defines the boundaries of the space within which the human condition can be played
out.
Thus, the human is approached within a range of factors that, insofar as it is
known, all of us (i.e. humans) share based on our biological organization. I will refer
to this organization as organicity, or how the life process is organized in the human.
At this point it needs to be added that in the human case (and only in the human
case as far as it is known), organicity gives rise to two other ontologies, artifice and
plurality. In the case of the former, organicity includes the potential to create artificial
extensions to naturally given capacities. The latter, in turn, rests on the human
capability to reflect on one’s own condition of existence, which has both singular
and plural consequences, as we will see later.
This preamble already has made clear that this work rests on a certain kind of
metaphysics, and that it is this chapter’s task to elaborate on it. The gist of the matter
at hand—i.e. the rather not–so–modest question of what we are—demands certain
leeway with reference to the descriptions being made. In the onto-epistemological
frame, the act of describing is tantamount to making distinctions and thus
evaluations between things present to us; a process through which an observation is
always a construction of a specific kind of an environment. In this work, insofar as
meaning (i.e. what is relevant to the existence and activity of the observing system) is
concerned, it is always the human whom meaning refers to, unless otherwise noted.
Whatever the cognitive affordances of other living or artificial systems, they do not
coincide or intersect with the human ones and vice versa. What is present and, thus,
relationally meaningful to us as observers, need not be present, much less
meaningful, to other systems with differing organizations.
However, only the human—as a self-aware, world-building creature—is afforded
the peculiar capacity to posit meaning and purpose to other systems, thereby
appropriating them to its own purposes (cf. Maturana and Varela1980, 78). As will
be argued later, this human propensity does in no way intersect with the selfsustaining and -producing organizations of the said systems; other than that,
however, it has significant ramifications for the human condition and its
development.
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In the end, most of the unique capacities and affordances that the human exhibits
can be traced to the latest significant—and perhaps biologically speaking the last—
evolutionary step in the species Homo sapiens, i.e. the emergence of conceptual thought
and thereby, in a manner of speaking, the separation of the subject from the object.15
It is not known how or when this exactly took place, but it seemingly coincided with
the emergence of cognitively and behaviorally modern humans some 40 to 50
millennia ago.16
In the HC, the consequence of conceptual thought is obvious, both in the
possibility and function of homo faber, the artificer, and, even more importantly, the
human as a plural creature. In the absence of a capacity to distinguish not only
between things in the world but also between oneself and other unique individuals in
the world, the human in the plural would not be possible. Arendt notes that
[o]therness in its most abstract form is found only in the sheer multiplication of
inorganic objects, whereas all organic life already shows variations and distinctions,
even between specimens of the same species. But only man can express this
distinction and distinguish himself, and only he can communicate himself and not
merely something—thirst or hunger, affection or hostility or fear. In man, otherness,
which he shares with everything that is, and distinctness, which he shares with
everything alive, become uniqueness, and human plurality is the paradoxical plurality
of unique beings. (Arendt 1998, 176)

Thus, conceptual thought can be said to underlie both human artifice—understood
as the observation, modelling and extension of given conditions—and the human
capacity to act, understood as sharing and contesting unique experiences, through
which individual human beings define themselves relative to other similar, but
unique, individuals. Also, the subject, as it seems to be constructed in the human

15 Evolutionary biologist and the first director of UNESCO, Julian Huxley, noted on the relevance of
conceptual thought as follows: "A brain capable of conceptual thought appears to be the necessary
basis for speedy and habitual analysis. […] The behaviour of animals is essentially arbitrary, in that it
is fixed within narrow limits. In man it has become relatively free—free at the incoming and the
outgoing ends alike. His capacity for acquiring knowledge has been largely released from arbitrary
symbolism, his capacity for action, from arbitrary canalizations of instinct. He can thus rearrange the
patterns of experience and action in a far greater variety, and can escape from the particular into the
general" (Huxley 1941, 21).
16 The emergence of cognitively modern humans (as distinguished from anatomically modern humans)
is a highly debated issue in (paleo)anthropology. I am pointing to the consensus estimate (circa 50
millennia Before Present), which, in my interpretation, proves that, according to the archaeological
record, by 50 millennia BP we have organized and consistent evidence of human world-building, which
also implicates human use of language (see Klein 1995).
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mind, is ostensibly the only subject in the universe (as far as it is known) that can
even conceptualize such ideas as self, mind, and the universe. It is because of the
emergence of conceptual thought that all accounts about the human (the present one
included) are, in the end, possible and, as I argue in this work, necessary. Through
these accounts, the human elicits questions about its own existence and meaning
without providing clear, much less definite, answers. An entity possessing this
capacity is not subsumed by the life process because, due to this very capacity to
conceptualize, it seemingly cannot but distinguish itself as being separate from life as
such.
Biologist Richard Dawkins has noted that “[i]ntelligent life on a planet comes of
age when it first works out the reason for its own existence” (Dawkins 1989, 1).
While Dawkins apparently refers to Darwin’s theory of evolution as the reason for
existence (see ibid.), it certainly remains unclear why it happened. Some 150 years
after the “maturing” of this species (i.e. since Darwin’s theory of evolution), to put
it in such terms, artifice has not produced anything that could create meaning beyond
the meaningless forces of nature. Evolution tells the human how it and other life on
this planet developed, but it has no significant “why” in its vocabulary. This is not to
say that science and its methods are faulty, but rather, they remain human capacities
that are as limited as the beings who house them.
The ability to observe and analyze the life process (and refer to it with terms such
as organicity) inescapably casts an existential shadow on the human condition.
Arguably, the most originary problem that the human faces is the realization of its
own unique unity in physical space, punctuated between natality and mortality. As
we will see later, this realization has its consequences both at the individual and
special levels, a proposition that I would argue today is too often demarcated outside
what counts in the human situation.17
The relevance of the notion of existential in this work stems from my applying
Arendt’s postulation of the human condition in both—or somewhere in between—
the essentialist and the existentialist frame, while recognizing Arendt’s own antiessentialism (see Walsh 2015, 1).18 The former frame is present in the organizational
view, according to which organisms are bound by their organization, which

17 Arendt and her contemporaries had special reasons (WWII and the atomic threat) for concentrating
on these issues, which, even if not so starkly cast upon contemporary human life, have not disappeared,
rather, they can be said to have only multiplied in different guises.
18 Despite Arendt’s own anti-essentialism, her tripartite formulation of the human condition fits within
an essentialist frame, as this work in its own manner seeks to show.
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fundamentally demarcates their condition of existence. The living process thus
manifested carries its own meaning and predisposition at the level of self-production
and -sustenance apart from any conscious reflection. The latter frame, in turn,
conforms to my view of the human thus conditioned, i.e. the subjective recognition
that cannot conflate itself with life process as such and, thus, find meaning in its own
autopoiesis—that nothing exists in one’s condition in itself that offers meaning and
purpose to existence and that it is for the human to find and create them––a prospect
that, nevertheless, offers no final solution.
Arendt was duly aware of the problem of essentialism and the epistemological
paradox that it manifests. In the essay “What Is Existential Philosophy?” (Arendt
1994), she notes that modern philosophy “begins with the overpowering and
shocking perception of an inherently empty reality” (ibid., 167). This means that only
the consciousness of one’s own existence has a determinable reality and whatever
science can dig up as evidence about the “whys”and “whats” of this reality, will never
fully suffice. Science does not, nor cannot concern itself with the existence and
exigencies of a unique being (cf. ibid., 167-169).
Arendt apparently held—similar to a contemporary French existentialist
philosopher Jean-Paul Sartre—that existence comes before essence (see Arendt
1994, 168), or that this is how the human mind is conditioned to think; i.e. we never
fully can learn how to understand ourselves, as if we could look at ourselves from
above, outside the organization that affords us the cognitive operation in the first
place. This view posits that, according to Sartre,“there is no human nature, because
there is no God to have a conception of it. […] Man is nothing else but that which
he makes of himself” (Sartre 1956, 290-291). In conjunction, Arendt notes that
if we have a nature or essence, then surely only a god could know and define it, and
the first prerequisite would be that he be able to speak about a “who” as though it
were a “what.” The perplexity is that the modes of human cognition applicable to
things with “natural” qualities, including ourselves to the limited extent that we are
specimens of the most highly developed species of organic life, fail us when we raise
the question: And who are we? This is why attempts to define human nature almost
invariably end with some construction of a deity, that is, with the god of the
philosophers, who, since Plato, has revealed himself upon closer inspection to be a
kind of Platonic idea of man. (Arendt 1998, 10-11)

One should be clear about the metaphysics of one’s own constructions (of the
human and any object under observation). The question of what we are, or the
descriptions we make of ourselves, is both limited and afforded by our organization,
i.e. our observations are based on specific affordances, not universal ones. As I will
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argue later, the problem of modern science—and its image of the world (cf. Sellars
1963)— is precisely that it cannot but speak of the human as a “what.”
Above, Arendt also points to one of the most central aspects of her philosophical
anthropology in positing the existential question in the plural: Who are we? In this
way, she goes against the standard existentialist credo, according to which it is always
and only the individual Existenz against the universe (see e.g. Jaspers 1955).19 In the
Arendtian frame, the human is a variously conditioned being but, in the end, only
definable in the plural: a singular human being on this planet would not have the
capacity to act, in the sense of coupling (i.e. communicating) with its peers. In fact,
it would have no reason to refer to itself as anything in particular. It would lose its
uniqueness with the dissolution of plurality. The individual, no matter its subjective
sensibilities and its sense of freedom, can ultimately act as human only in the plural,
which in a manner renders its freedom dependent on others.
Arendt looked to Immanuel Kant (1724-1804) (and here she is by no means
alone) as the philosopher who breached the unity of being and thought—which also
elicited the dichotomy between subject and object—that had dominated Western
philosophy since Plato (see Arendt 1994, 168-169). While Kant’s role in the
revelation of this existential realization is beyond question, my stance in this work is
that the subject-object relation and the resulting existential concerns are
fundamentally of organic origin and that no amount of epistemological fabrication
can undo this circumstance. It is certainly arguable that not all ages of the human
have been equally reflexive on this aspect of the human condition. I am simply
arguing that this circumstance remains for the human to discover and accept with
either passive surrender or an active attempt to overcome it. From the ontoepistemological perspective, whether one sees Kant’s role as an artificer of an
epistemological theory or a discoverer of an ontological fact about human condition
of life is, in the end, irrelevant, for nothing can seemingly quench the paradoxical,
but organically understandable, human thirst for knowing its own being and

Jaspers had a significant influence on Arendt’s thinking (see Arendt 1992; Hinchman and Hinchman
1991). Jaspers’ notion of Existenz, or each individual’s unique passage from birth to death, affords an
irreproducible experience, one that cannot be objectified without entirely banalizing it (see Hinchman
and Hinchman 1991, 442). Arendt confronts the singularity of Jaspers Existenz by arguing for the plural
nature of the human. In a manner, one can argue, the human is saved from the singularity of Existenz
by the fact that each unique subjective experience is always communicable through speech and action
(cf. Arendt 1998, 180-181). In revealing one’s self to other similar but unique individuals, a person
“subjects” her existence to interpretation, thereby becoming a part of something bigger than herself.
To what extent plurality can alleviate the realization of the subjective unpleasantries of the human
condition is, of course, debatable.
19
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relevance relative to life and the universe. The distinction between that which is being
and that which can be known (by a thinking being that knows that it knows) remains
the touchstone of philosophical controversies and today, posthumanists have set out
to reverse Kant’s Copernican turn with a vengeance (see e.g. Bryant, Srnicek and
Harman 2011; Meillassoux 2008). The same problematic permeates the second-order
cybernetic paradigm, but in a much more pragmatic way, as we will see later in this
part.
Insofar as the life process, its interpretation, and its purpose are concerned, I hold
that the human remains the measure of all things. I am not referring directly to the
original Protagorean meaning of this statement of opinion as being always relative
(see Plato 1921, 152a). Rather, I view it in the onto-epistemological sense, whereby
the human creates its own world through it being a specifically afforded and
capacitated organism. In this framework, the “blank slate” view (see Pinker 2002),
according to which human nature can be viewed as primarily socially constructed,
fails to look at the creature itself as a certain kind of an organization of life, i.e., a living
system with certain universal affordances and limitations, both of which must factor
in the condition of its existence and development. In this framework, questions
about life processes must delve into more fundamental categories than role models,
images, interpretations, and other social categories. In essence, the questions must
be posed at the level of what makes such questions as knowing, communicating, and
interpreting particularly human predilections. In the next chapter, I will begin
discussing the fundaments of this condition by applying the theory of autopoiesis
(see Maturana and Varela 1980).

Autopoietic hierarchies
Below, I make an onto-epistemological claim according to which sustaining life (or
laboring in Arendt’s terminology) is a matter of self-producing and retaining an
organization. In its current meaning, the terms organization and structure (see chapter
“Organization and structure”) derive from the cybernetic theory of autopoiesis, or selfproduction, which the theory’s initiators and most prominent developers, Chilean
biologists Humberto Maturana and Francisco Varela, defined nearly four decades
ago as
a network of processes of production (transformation and destruction) of
components that produces the components which: (i) through their interactions and
transformations continuously regenerate the network of processes (relations) that
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produced them; and (ii) constitute it (the machine) as a concrete unity in the space in
which they (the components) exist by specifying the topological domain of its
realization as such a network. (Maturana and Varela1980, 79)

In other words, autopoiesis refers to processes through which a system not only
produces its own components, but also sustains itself in a space, i.e., retains a stable
organization. This definition, which I propose resonates strongly with Arendt’s view
of labor in the HC, will carry multiple consequences in this work relative to the
definition of the human as a living unity in the physical space.
Since its coinage by Maturana (see Maturana and Varela 1980), the term autopoiesis
has been used in many different contexts, from systems biology to communication
theory. In the latter case, the German systems and media theorist Niklas Luhmann
provides perhaps the most notable example (see Luhmann 1995; 2007). This work
applies autopoietic theory in its own way, reconciling it with the onto-epistemological
perspective to existing and acting. While autopoiesis need not be tied necessarily to
a description of an organic, living process, it originally was proposed as the
framework for describing and modelling the most basic metabolic processes that are
required to define life (see Boden 2000).
One epistemological concern exists regarding the concept of unity that demands
special attention, if only briefly. It will become clear in subsequent chapters that my
handling of the notion of a system as a unity in the physical space differs somewhat
from that of Maturana and Varela, or, as I will argue shortly, this is not so much a
divergence as it is a consequence of the language used and the onto-epistemological
perspective applied in this work.
Maturana and Varela’s (onto-)epistemological position starts with the argument
that, as observers, our most basic cognitive operation is that of making distinctions
in the world and, thus, differentiating objects from a background (see Maturana and
Varela 1980, xix). Through this operation, we also ascribe the distinguished entities
with certain properties, which our cognitive organization affords. We essentially
construct both the entity’s properties so distinguished and the background from
which it emerges. The entity thus specified, in observing it, is referred to as simple
unity (see ibid.). It is present to us, and we prescribe it with properties that our
cognition affords. In the case of this simple unity, according to Maturana and Varela,
we are not concerned with its organization as an autopoietic network of processes20

20 In fact, the authors state that the simple unity has no organization or structure (see Maturana and
Varela 1980, xix).
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(i.e., its self-referring and -sustaining life process), but only concentrate on its
properties (defined by us in observation), through which the entity then becomes
manifest and operational in the physical space. However, as Maturana and Varela
continue,
[i]f we recursively apply the operation of distinction to a unity, so that we distinguish
components in it, we respecify it as a composite unity that exists in the space that its
components define because it is through the specified properties of its components
that we observers distinguish it. Yet we can always treat a composite unity as a simple
unity that does not exist in the space of its components, but which exists in a space
that it defines through the properties that characterize it as a simple unity. (Ibid. xix)

As the above in its own way proposes, in the cognitive operation by which we
distinguish a (simple) unity in physical space (i.e., in action in the world), we are not
engaging the autopoietic process in which the system exists in the “space of its
components,” but rather assigning it properties based on our observation of it in the
world. In the strictest sense, in this objective world, the organization of the system
does not exist, and yet, as I will argue below, this is not the end of the proposition
My starting point is the recognition and acceptance of the observer effect as a
given, whereby I claim that it is feasible to approach concurrently both the living
process itself (i.e. the organization and it structural transformations) that exists in the
space of its components and the entity, specified through observing, that defines
through its properties its existence in the physical space. In a manner, this is a
simplification of the original approach, but as such, it also allows for a wider
application of autopoietic theory, in this case with reference to the human condition.
All in all, the separation between the internal autopoietic realm, as it were, and the
external one, where it is the human who observes the properties of the system that
it distinguishes from the noisy background, is implicitly present in this work at many
levels and in varied ways.
So, let me start by stating that the term organization is used currently as an
explanatory description of physical processes that engender, or afford, unities
(systems) with specific identities, which then manifest themselves in the world
through our observing them. The organization defines and creates that which is
needed in the conservation of the living process (which, senso strictu, exists without a
manifest presence). The realization of this living process as a unity in the physical
space by an observer is what makes the organization real, in a word. While it is true
that the notion of organization is an inference made about what is observed, it is also

58

true that there is no other way to theorize about the living process itself (cf. Maturana
2002, 25).
From this perspective, a living system’s organization is defined and sustained by its
uninterrupted self-production of components. The organization persists only insofar
as it can continue this network of processes at every moment of its existence in a
constantly changing environment. That is, a living system must validate its existence
through its organization constantly with reference to physical surroundings and,
thus,
we can say that every time that this organization is actually realized as a concrete
system in a given space, the domain of the deformations which this system can
withstand without loss of identity while maintaining constant its organization, is the
domain of changes in which it exists as a unity. (Maturana and Varela1980, 80)

The maintenance of the organization is dependent on its informational closure:
without closure, the system could not emerge from the background as a distinctive
system, and it is this distinction that the system must conserve to persist as a
particular kind of a system with a particular identity. It follows, as Maturana and
Varela note, that
all the peculiar aspects of the different kinds of organisms are superimposed on this
basic circularity and are subsequent to it, securing its continuance through successive
interactions in an always changing environment. A living system defines through its
organization the domain of all interactions into which it can possibly enter without
losing its identity, and it maintains its identity only as long as the basic circularity that
defines it as a unit of interactions remains unbroken. (Maturana and Varela1980, 910)

Thus, it can be argued that an autopoietic system sustains its existence by constantly
laboring and distinguishing itself as a particular kind of unity in a physical space.
The lowest levels of autopoietic operations, or the metabolic processes in cells
(see Boden 2000, 123), are relevant presently because they can be thought of as the
lowest common denominator in the constitution of life as such, or the basic organicity
of all life. However, it is this very same life process that manifests itself in different
forms through higher-level processes and systemic couplings that can, as in the case
of the human, engender autopoietic systems external to organicity, based, as they are,
on the ontologies of artifice and plurality (see Boden 2000, 124).
Considering the human organism in the framework of autopoietic systems along
the lines sketched in Maturana and Varela (see, e.g., 1980, xix-xx), we are referring
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to a composite system comprising many levels of biological autopoietic systems. The
first (biological) level of systemic operations must be acknowledged as the
foundation for higher-level systems and their processes. Regarding the hierarchies of
levels in organisms, it should suffice to note that in the case of multicellular
organisms, the first level encompasses cellular processes (molecular systems), the
next level concerns tissues, then come organs, organ systems, and finally the level of
the organism itself. Here, we can observe it as simple unity, distinguishing it as an
operational whole that “defines through its properties the space in which it exists
and the phenomenal domain which it may generate in its interactions with other
unities” (ibid., xix).
It is at this organismic level that we can start speaking of a condition of existence–
–the level that I am concerned with in this work, as it also comprises all three
ontologies (organicity, artifice, and plurality) at once and, thus, involves the
descriptions of the human as a social and world-building animal.
All the levels beyond the simple laboring of molecular systems are emergent,
another term peculiar to autopoietic theory, or they are not reducible simply to the
constituents of previous levels. In the human case, this is manifested perhaps most
pointedly in the closure between the brain (a biochemical system) and the mind (a
psychological system): the human has no conscious access to (i.e., control over) the
processes that underlie its mental states.
Organicity, as it is defined in the notion of a living organization, can be viewed as
being sufficient in defining the basic processes and their affordances in living
systems. However, in the case of the human, we also must account for the artifice
and plurality levels, which seemingly do not exist in conjunction with any other living
organization on this planet.
Artifice does not exhibit a self-maintaining metabolic organization, although it
has its own variations on the theme (see Boden 2000). This means that artificial life,
in the end, must be defined differently––ontologically––from organic life (see Part
III). Plurality, in turn, cannot be observed directly in physical space, yet it can be
understood as a self-maintaining network of processes emerging from individual
humans’ couplings as autopoietic unities. In autopoietic thinking, social (or plural)
systems represent the most complex and, in a sense, highest of all systemic levels,
involving, as they do, the plurality of individual organisms, their couplings, and their
artificial extensions, all united as elements in a self-coherent and -sustaining process.
As cognitive scientist Margaret Boden has argued:
Some autopoietic systems have a self-maintained identity that does not exist in the
physical space. A society, for instance, consists of organisms closely coupled not only
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by physical relations, but also by semantic (i.e. linguistically grounded)
communications. The self-organization of a society is constituted by a self-coherent
and self-sustaining set of social practices, within which there may be sub-systems of
intercommunication having their own autopoietic unity. Different legal systems, for
example, shape and maintain themselves within the specific communities concerned,
and help establish equilibrium between various social and economic institutions […].
(Boden 2000, 124)

In the strictest sense, all systems are in and of themselves references to larger systems
of influence. This is the inherent nature of all observations about systems and their
environments. Or, as Maturana and Varela note, “If one says that there is a machine
M in which there is a feedback loop through the environment so that the effects of
1
its output affect its input, one is in fact talking about a larger machine M which
includes the environment and the feedback loop in its defining organization”
(Maturana and Varela 1980, 78). In the human case, this can be understood either
based on its biological couplings to the environment that are necessary for its
metabolism, or in light of the plural nature of the human, i.e., the human condition
is explicable only in reference to something external to individual instances of life––
something or someone that posits circumstances on existence beyond singular
autopoiesis. A society with a stable system of government can be thought of as one
such larger “Machine,” to put it in Hobbesian language (cf. Hobbes 1651/2009,
Introduction, para. 1-2)21.
From an onto-epistemological perspective, it also may be useful, in some
instances, to consider technologies as second- and third-order autopoietic systems,
or systems that can emerge only as extensions to a specific autopoietic system: the
human. For example, writing can be viewed as an extensional simulation of linguistic
capacity, something that might be called a McLuhanite interpretation or application
of autopoiesis. Textual scholar Jerome McGann’s example of natural language as a
simulation of an autopoietic machine results in interesting articulations as it becomes
coupled to different modalities:
Language and print technology (and electronic technology) are second- and thirdorder autopoietic systems – what McLuhan famously, expressively, if also somewhat
misleadingly, called “extensions of man.” Coding mechanisms – proteins, print
technology – are generative components of the topological space they serve to

21

Hobbes’ mechanistic argument for the necessity of human individuals’ forming a ruling and
governing body (a system of government) to avoid a “war of all against all” constitutes a gigantic
“artificial human” with its innumerable subsystems.
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maintain. They are folded within the autopoietic system like membranes in living
organisms, where distinct components realize and execute their extensions of
themselves. (McGann 2004, 201)

However, I find the example of language somewhat misleading since in this work,
linguistic capacity is not viewed as an extension, but as an inherent part of the human
organization of life (see chapter “Symbolic capacity and language as a medium”).
Nevertheless, writing and print technology are most certainly extensions to this
linguistic capacity and, thus, products of artifice with specific (allopoietic) functions
relative to the human and its condition of existence. Simultaneously, it may be argued
that all extensions betray the human observer as an active participant in the
sustenance of the system’s identity, whose fate it is, however, to see these extensions
as being somehow separate from itself. McGann’s extension analogy is useful in
shedding light on the enfolded and codependent relation of organicity, artifice, and
plurality in the human condition.
It is relevant to recall that observations that the human has made ascribe systems
with purposes that the system, under observation as an autopoietic unity, does not
recognize (see Beer 1980, 67). The argument in this work goes, as implied earlier,
that in every consideration of a system (or a distinct unity distinguished from a
background), in terms of its operations and how to manipulate them, we are
attributing the unity purposes and goals that are external to its autopoiesis. This
transitivity in our descriptions always betrays the artificer in us. To employ the above
example of a machine being part of a larger machine to illustrate the human case
further, M may stand for an individual and M1 for society. When we consider M in
relation to its operations in M1, we are attributing the former with a purpose external
to its autopoiesis, i.e., we no longer consider the human individual as a self-referring
unity, but rather as a purposeful cog in a larger unity. This also means that we specify
individual human existence in terms of its function to produce something different
from or external to itself (see Maturana and Varela 1980, 80). In a word, we conceive
it as being allopoietic.
The allopoietic function can be both a contextual framing, i.e., a construction that
the observer makes, or an ontological circumstance about some system as being nonliving, in the organic sense of the term. In the latter case, consider a passenger jet. Its
function is clearly something other than its own self-sustenance. The human labors
to sustain itself, but the jet works to do something other than sustain its internal
organization. As a machine, it does not self-produce itself, i.e., ontologically, it is not
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an autopoietic, but an allopoietic machine. N. Katherine Hayles has described
allopoiesis neatly as follows:
When I drive my car, its functioning is subordinated to the goals I set for it. Instead
of the pistons using their energy to repair themselves, for example, they use their
energy to turn the drive shaft so that I can get to the store. I function autopoietically,
but the car functions allopoietically. (Hayles 1999a, 141)

However, we must appreciate that autopoiesis as a self-sustaining process does not,
in itself, save any system from becoming an allopoietic part in relation to a larger
system. It needs to be emphasized that everything that can be observed to serve
human purposes automatically will become a part in the human condition. However,
in the strictest sense, these “parts” are not part of the organism’s organization; they
are allopoietic extensions of it. This is basically the conclusion at which Arendt
arrived when she noted that “if the human condition consists in man’s being a
conditioned being for whom everything, given or man-made, immediately becomes
a condition of his further existence, then man “adjusted” himself to an environment
of machines the moment he designed them” (Arendt 1998, 147). In the human case,
the problem is the fact that its appearance in the physical space as a certain type of a
living (autopoietic) system is constantly (and increasingly) being articulated by
artificial (allopoietic) systems. These systems are not part of the human organization,
but are structurally convergent with it, as I will argue in the next chapter.
In other words, and in strict disagreement with certain newer contemporary
materialist perspectives (see, e.g., Bennett 2010; Thacker 2004; also Latour 1993a),
while organicity, at the level of the human organization of life, arguably entails the
capacity for “artificing,” artifice, understood as the product of this world-building
capacity, is ontologically separate from organicity. I will return to this disagreement
in Part III, but for the moment, it may be noted further that while the product of
human artifice certainly shares the same physical space as the organism (i.e., human),
it remains separate, or external, to human toils and troubles, or the laboring of the
animal and consequent organic existential concerns. Artifice has no self-sustaining,
much less -producing, generative mechanisms: its function is to serve and create
order external to organicity (cf. Arendt 1998, 96). Artifice does not directly involve
itself in the organism’s generative mechanisms, but is coupled to it through its own
systems of processing, which, to persist as extensions for the human (and its
condition), must remain coherent relative to the ontology that grounds them, i.e., the
organicity of the human organism itself. A key argument in this work is that the
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contemporary artifice and its couplings at different systemic levels challenge this very
coherence. This issue will come into focus in Part II of this work.

Organization and structure
Above, I used the term organization to denote a closed system of processes that selfproduces its components and thus maintains a systemic identity—or an identificatory
class in the observer’s cognitive domain. If the organization is interrupted, it
disintegrates, or as Maturana formulates it, “the conservation of the organization of
a system is a condition of existence in it; if the organization of a system changes, the
system disintegrates and something different appears in its place. This is not the case
for the structure of a system” (Maturana 2002, 16).
Here, the term structure refers to the states an organization can realize with
reference to the physical space in which it manifests itself as a distinct unity. While
the closed organization demarcates the condition for existence for a specific kind of
system, all interactions this system has external to itself concern structural
transformations. This process is referred to as structural coupling (see Maturana and
Varela1980, xx-xxi; Maturana 2002, 16-17; see also Hayles 1999a, 138). Structure
points to the states the organization of the system keeps at each moment as it exists
in the physical space; hence living systems are fundamentally structure-determined (see
Maturana 2002, 5-6).
To exemplify structural coupling very generally at the level of physical
environment, the human animal retains an organization that couples well with most
terrestrial activities, without completely excluding aquatic conditions. In other words,
its organization finds structural coherence with only certain types of media. The
human animal must have sources of energy (a metabolic coupling to its
environment), suitable atmospheric conditions (circa 21 percent oxygen) and water
to sustain its life process. The human can be coupled through technology to a
seemingly endless host of artificial systems and their systems, which, at the level of
the human condition serve as extensions to autopoiesis. The vacuum of outer space
would be an extreme example of incoherence between human physiological
affordances and the environment. Life process, as it is organized in the human, can
be sustained in the outer space only by extending it by complex artificial structures,
i.e. systems that are themselves allopoietic, manifested in and through human artifice.
The human organism, at the level of its metabolic processes, cannot obviously couple
with e.g. gasoline, but it can couple with it by extension, e.g. when gasoline provides
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the human artificer an energy source for creating something artificial. These kinds of
coupling manifest second and third order systems, i.e. systems that are extended
through artifice beyond the boundaries between the organism and its environment.
Depending on the level of description, the human organization can be extended by
innumerable articulations of artificial couplings, all of which refer to changes in the
structural states, not its identity as a living system. All in all, organization demarcates
the structural boundaries within which a system can possibly exist and operate in an
environment without losing its identity.
To consider the human further, its perceptual system is organized to couple with
only certain wavelengths: the visible spectrum being restricted to wavelengths
between 380-750 nanometers (see Starr 2007, 94). The frequency range of human
hearing is between 20-20000 hertz (see Brownell 1997). It follows that artificial
couplings must conform to these organic boundaries. For example, contemporary
media displays must be built in conjunction with questions like “what framerate is
necessary to provide the illusion of a stable picture?” (Davis et al. 2015, Introduction,
para. 3). Philosopher of science and technology Don Ihde has noted that
our perceptions are not naked, but mediated. We see by means of first optical and
then radio, spectrographic, and other technologically embodied visions (or hearing,
or touch). While there is thus a seemingly great distance between the naked viewing
of the nighttime sky and the depiction of the heavens in contemporary astronomy,
the distance itself is mediated through our sensory technologies. That is what places
us far from our mythical Adam. (Ihde 1990, 44)

In the autopoietic conception of perception it is, nevertheless, relevant to keep in
mind that any difference between the ancient and the modern human must be
regarded in epistemological terms: our distance from the ancients is purely by
extension. The organic boundaries that define the inherent capacities to perceive
have not changed—unless we wish to argue that e.g. Plato and his contemporaries
were differently organized as living systems. In virtue of their ontological differences,
different classes of systems perceive their environment in different modalities and
scales. The human organic (i.e. artificially non-mediated) capacity does not even
begin to cover the spectrum available to different kinds of autopoietic organizations.
There is evidently much variation to the individual organic capacities of individual
human beings, but even so, all of them conform to certain upper and lower
boundaries, which demarcate that which is naturally occurring within the species. At
this level of description, every single human being existing in the physical space is a
structurally changing totality, and unlike any other known living system, each of these
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constantly changing, unique totalities can also reflect on its own uniqueness relative
to its surround. To get an idea of the extreme structural variability of living systems,
one can think of a structural state as a function of time. Aging is a structural process
with certain identifiable stages such as infancy, childhood and puberty. In addition,
loss of vision or contraction of a disease etc. constitute changes in the structural
states of the system (see Hayles 1999a, 138). The number of structural manifestations
that the human organization can enter is demarcated by all possible, including
artificial, couplings and their articulations the human (as a living system) can possibly
sustain without losing its identity. Each organization of life manifests certain parallel
structures, for the simple reason they all comprise living systems and, thus, are
demarcated by certain universal processes, affordances and limitations related to all
life.
In the autopoietic frame, linguistic communication must be understood as a form
of structural coupling. This is to say that coupled systems do not exchange
information, but rather, they orient themselves with reference to each other. In the
human case, linguistic communication is thus viewed as a connotative and not
denotative process. Humberto Maturana notes that
[…] when it is recognized that language is connotative and not denotative, and that
its function is to orient the orientee within his cognitive domain without regard for
the cognitive domain of the orienter, it becomes apparent that there is no transmission
of information through language. It behooves the orientee, as a result of an
independent internal operation upon his own state, to choose where to orient his
cognitive domain; the choice is caused by the ‘message’, but the orientation thus
produced is independent of what the ‘message’ represents for the orienter. (Maturana
and Varela1980, 32)

If communication were informative in the sense of transmission of information
between systems, the implication would be that systems could determine each other’s
internal states (see Maturana and Varela 1980, 120). This goes against the autopoietic
closure of the organization, which, in this case, demarcates each unity’s own unique
cognitive domain. If messages were actually exchanged between cognitive domains,
they would merge and be destroyed as unities. In this frame, linguistic communication
is a coupling where behavior of organism A triggers internal interpretations—or
deformations, as Maturana and Varela call them—in organism B and so on. Thus, in
communication with each other, one can argue, we orient our respective cognitive
domains so as to find mutual coherence in the world. In other words, we couple
behaviorally, as Maturana and Varela continue:
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[a]utopoietic systems may interact with each other under conditions that result in
behavioral coupling. In this coupling, the autopoietic conduct of an organism A
becomes a source of deformation for an organism B, and the compensatory behavior
of organism B acts, in turn, as a source of deformation of organism A, whose
compensatory behavior acts again as a source of deformation of B, and so on
recursively until the coupling is interrupted. (Maturana and Varela1980, 119-120)

This view to communication is solipsistic but not more so than usual. After all, we
do not have access to each other’s thoughts and, as such, we have no means of
directly communicating meaning. Our singular identities as individuals remain closed
and self-referential. The plurality that the human manifests is actualized only in
action. To put it in Arendtian terms, it is in action qua humans that we surmount our
singular condition and find (and share) meaning (and coherence) in the world. Action
is thus understood as behavioral coupling, and this coupling can only manifest itself
between systems that share an organization of life, or systems that are similar to the
extent they can orient themselves meaningfully toward each other. In the next
chapter, I will argue that every kind of coupling, be it linguistic or physiological, in
the traditional sense, implies that the coupled systems have something in common,
even if this is not apparent to an observer. It serves to emphasize, however, that in
human to human couplings the underlying organization is shared. In terms of
linguistic communication, the human is constantly coupling with all kinds of objects
and systems, both organic and artificial, with variable success. However, the
coherence in couplings between humans and computers, or humans and other
animals, never reaches a semantically meaningful (i.e. plural) process of mutual
triggering effects as in human-to-human couplings.
In sum, based on the division between organization and structure, it can be argued
that living systems manifest themselves in two analytically non-intersecting domains
of existence, that of their closed autopoietic organization whereby they emerge and
sustain their identity, and that of their behavior as observed unities in the physical
space, i.e. fully realized systems in constant structural coupling with their
environment (see Maturana 2002, 15). The former determines each living system’s
identity or class and the latter their realization and distinctness as operational unities
in their environment.
The division has certain epistemological consequences to which I have already
referred. For one, it would be somewhat erroneous to conjoin the autopoietic
process with a certain type of an identity directly without any reference to the
structural domain. This is because the recognition of a certain type of an identity is
an observation made about the living process and the observation must have been
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made by someone with the organizational capacity to make observations in the
structural domain of interactions. We cannot escape the realm of human design at
any level of description. Life as such knows no distinctions, much less identities,
orders of things and purpose. These are all interpretations made by an observer, who
in the end also observes itself. Insofar as any observation is concerned (the observer
being in this work always the human unless otherwise noted), the organizational
domain can only be inferred through the domain of structures. This means that
inference about the organization must rely on that very same organization and its
realization in an environment, i.e. all observation takes place as the human exists in
constant structural coupling with(in) its environment. It is in this sense that, as
Maturana and Varela point out, “structure denotes the components and relations
that actually constitute a particular unity and make its organization real” (Maturana and
Varela 1987, 47, emphases added). The reality of the living system becomes an issue
only at the level of its structural states, i.e. when it is in interaction with its
environment. Yet, all of its interactions relate back to its organization and its
boundaries.

Structural dialectic
As was implicated above, organisms22, understood as unities in the physical space,
must move toward a similarity of structure with their environment in order to sustain
their organization. Humberto Maturana has remarked on this that “the general result
is that the history of interactions between two or more structure determined systems
becomes a history of spontaneous recursive structural changes in which all the
participant systems change together congruently until they separate or disintegrate”
(Maturana 2002, 16). Structural coupling is then not entirely unlike what can be
understood as a dialectical process, where two or more objects move toward
harmonizing their structural states.23 Philosopher Edward. G. Ballard’s discussion of
the nature of a dialectical process provides an example of this:
Dialectic moves toward harmonizing the structures of the events which participate in
it, but the harmony actually achieved may not always be that which is externally

22 This discussion will eventually include artificial systems, whose organizations are not autopoietic but
which, nevertheless, are structurally determined.
23 Structural coupling is not restricted to living systems but can be applied also to other systems or
objects (cf. Maturana and Varela 1980, xxi).
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desired [...] The only standard intrinsic to dialectic, however, seems to be the standard
relative to the movement toward similarity in form or identity of structure among the
events which participate in it. A dialectical process is intrinsically good if and only if
the events involved in it do in fact move through mutual interaction toward increasing
similarity in form. (Ballard 1955, 211)

What Ballard refers to as the “standard of dialectic” demarcates a condition necessary
for all sustained couplings between systems. Once coupled, the systems either work
toward harmonizing their structural states or separate/disintegrate. In basic terms, it
can also be supposed that if A is to cause B, then, there must exist some level of
structural coherence or similarity between the two, even if this similarity did not
appear to the observer. We can find this same discussion e.g. in the work of the
British philosopher and mathematician Bertrand Russell:
Take, for example, what there is in common between a gramophone record and the
music that it plays; the two share certain structural properties, which can be expressed
in abstract terms, but they do not share any properties that are obvious to the senses.
In virtue of their structural similarity, the one can cause the other. Similarly, a physical
world sharing the structure of our sensible world can cause it, even though it may
resemble it in nothing except structure. At best, therefore, we can only know
concerning the physical world such properties as the gramophone record and the
music have in common, not such as distinguish them one from the other. (Russell
2009, 607-608)

However, the order and the nature of causality must change with regard to the
complexity and the affordances of the systems involved. To give a rudimentary
example, a tennis ball hit by a racket concerns merely the mass-force structures of
the objects in question. To move in the level of description to cognitive structures,
the human eye coupled with a telescope results in the extension of the visual range
(through the couplings between the structures of the eye, the brain and the
mechanics of the machine) but perhaps also in a completely new view of the world.
A telescope coupled with the eye of a monkey cannot result in a cognitive realization
of any manner comparable to the human one. In the case of the human, putting on
a pair of infrared goggles would constitute structural changes in the way the human
organization performs, i.e. the structural states it assumes. Apparently, the coupling
does not take place at the level of organization of life, as it does not affect the identity
of the human system, only its specific arrangements at any given moment of its
existence.
The consequence of viewing structural coupling from the onto-epistemological
perspective is that whatever the couplings an organism can assume, i.e. whatever the
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medium in which it exists and whatever the things with which it can couple (and be
they organic or artificial), if they sustain its identity, it is merely realizing its nature
and is never out of place (see Maturana 2002, 17). If this claim is viewed in relation
to the human and its condition, it raises profound existential questions concerning
human artifice, as will become evident in later discussions.
At the present level of description, structural coupling manifests communication
in the realm of syntax, which is to be understood in functional and prescriptive terms,
concerning the ordering of elements into a functional form, or ordering toward
structural coherence. Structural coherence relative to the human organism has certain
epistemological implications that can be presently elaborated in relation to the
confluence the human exhibits in coupling with its artifice. The organic ability to
create artificial things and manipulate the environment by extension has made it
feasible to suggest that the human does not so much understand its extensions as it
simply understands through, or within, them. Marshall McLuhan famously noted
that “media, or the extensions of man, are “make happen” agents, but not “make
aware” agents” (McLuhan 1994, 48). McLuhan was making a cybernetic statement
about media enlarging the frame of reference at a new level of description. This
affirms, in a manner, the recursive nature of artifice relative to the human condition,
or put in Hannah Arendt’s words:
In addition to the conditions under which life is given to man on earth, and partly out
of them, men constantly create their own, self-made conditions, which, their human
origin and their variability notwithstanding, possess the same conditioning power as
natural things. (Arendt 1998, 9)

While the human, as a living system, is limited to experience its surround with certain
definite boundaries, it can, nevertheless, create a means (new structural possibilities)
to extend such limitations through artifice. The human is also constantly, and
unconsciously, changing its conditions of existence. In McLuhan’s view, media are
“amputative” whatever their instrumental value, i.e. it is only by being unaware of
the extension that confluence can exist between the human organism and its
extension. In McLuhan’s words, “self-amputation forbids self-recognition. The
principle of self-amputation as an immediate relief of strain on the central nervous
system applies very readily to the origin of the media of communication from speech
to computer” (McLuhan 1994, 43).
In a manner, the basic condition in structural coherence is the minimization of
effort, hence its “amputative” consequence. This is sometimes referred to as
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proprioceptive coherence, which, as N. Katherine Hayles points out, is a term used by
phenomenologists and
refers to how these boundaries are formed through a combination of physiological
feedback loops and habitual usage. An experienced tennis player, for example,
frequently feels proprioceptive coherence with the racquet, experiencing it as if it were
an extension of her arm. In much the same way, an experienced computer user feels
proprioceptive coherence with the keyboard, experiencing the screen surface as a
space into which her subjectivity can flow. (Hayles 1999b, 88)

Proprioceptive coherence entails adjustment to new structural states. For example, a
man locked in a room remains—organizationally speaking—the same whether he is
left there without a light source or equipped with a pair of infrared goggles. In both
cases, he retains his identity as a unique member of the species homo sapiens. In
systemic terms, however, the situations he finds himself in are radically different. For
one thing, he is enveloped structurally by two completely different environments,
where his functioning is dependent on the capacity of the media, through which he
gains access to the world around him. The infrared goggles extend his natural
capacity and evidently make a difference in what he perceives, cognizes, and how he
may, or may not, act at any given moment. There is a differently formed observer in
each case. Structurally speaking, what appears and is significant for one, does not
apply to the other. The man with no goggles is most certainly more reliant on his
audile and tactile sense than vision, which means his observations will concentrate
on different aspects from the man who can see. For all intents and purposes, what
cannot be sensed, does not exist (in any meaningful sense) for the system that is
doing the sensing (see Maturana and Varela1987, 242).
Humans do not usually question the forms and modes of mediation that artifice
pose on their sensoria. In McLuhan’s terms, the medium is its own message, received
through couplings with various kinds of media. The structural function of
technology is to extend the human cognitive domain without making itself explicit.
Extensions work only as long as they remain tacit and are either safely incorporated
into the human organism or subsume them as environments. But extensions remain
just that. They extend the organization structurally: they do not change the
organization itself. As such they function as extensions, but not as enhancements,
since enhancement would already imply something other, both a separation and a
disintegration, an organizational change and new identity, perhaps a reference away
from the human. For this reason, structural coupling always (and only) concerns the
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changing nature of the condition of existence of a particular kind of an organization
of life, and not the changing of the identity, or organization, of the system.

Observing systems
In the first chapter, I noted that the human cannot hope to know its own nature. In
the autopoietic frame, this is because the human must, first of all, exist in and through
its organization that constitutes its life as a historical process and, second, whatever
it can know about itself is always interpreted by the very organicity that makes its
existence conceivable. Thus, it is acknowledged that all distinctions about the
properties of systems are made by the human—whatever the life process itself may
be, it is always a human interpretation of that process. Were the human species
suddenly to disappear in its entirety, the cycle of life would go on and that would be
that, no questions asked, no answers required.
Life process independent of an observer may be referred to as the zeroth order
process: it demarcates a domain where no specific distinctions and species exist (cf.
von Foerster 2003).24 The orders can be understood in the present context as follows.
Zeroth order refers to organicity, the non-distinct process of life. First order
concerns organicity as observed distinctions made by an observer. Second order
relates to organicity observed and experienced by humans reflecting on their role as
observers in the process of life. The first and the second are human-created
classifications in an attempt to give order to the life process. No taxonomy explains
the living process (zeroth order) as it happens. Only when the human observer
emerges in the world, do processes turn into distinctions between classes of things
with identifiable characteristics, lifespans, behaviors and purposes. Science defines
the first order process in enumerating and describing life process for human utility.
These observations will serve as the basis for human artifice, as I will argue later in
Part II.

24 I am applying and re-interpreting Heinz von Foerster’s original conceptualization of Zero-order
Cybernetics. Put in von Foerster’s own words: “I think I can extricate myself from this dilemma by
inventing a new category of cybernetics: “Zero-order Cybernetics.” I suggest we have a case of zeroorder cybernetics when activity becomes structured; when “behavior” emerges, but one doesn’t reflect
upon the “why” and the “how” of this behavior. One just acts. This is when cybernetics is implicit”
(von Foerster 2003, 298-299).
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The first order and second order descriptions become relevant only after the
introduction of the observer. In the first order case, the human stands only in relation
to its environment, not itself. As Arendt points out, this relates to the manner the
human “creates” objectness as a necessary realization for knowing and making,
where
against the subjectivity of men stands the objectivity of the man-made world rather
than the sublime indifference of an untouched nature, whose overwhelming
elementary force, on the contrary, will compel them to swing relentlessly in the circle
of their own biological movement, which fits so closely into the over-all cyclical
movement of nature’s household. Only we who have erected the objectivity of a world
of our own from what nature gives us, who have built it into the environment of
nature so that we are protected from her, can look upon nature as something
“objective.” Without a world between men and nature, there is eternal movement, but
no objectivity. (Arendt 1998, 137)

If we were to superimpose “the subjectivity of men”on the objectivity of artifice, it
would relate to the second order description, where the human stands not only in
relation to the environment but also in relation to itself. However, this reflexive
condition does not configure directly into the tripartite condition of the human, as
Arendt defined it. It suffices to note presently that Arendt specifically excluded the
activity of thinking, in the reflexive sense of the term, from the activities that are
inherent to all humans (see Arendt 1998, 5). This admittedly sounds strange, but only
because we tend to understand thinking to involve cognitive processes very generally.
I will discuss the matter concerning thinking in detail in Part II.
In the present context, whatever can be said about life as such is already breaking
it into an interpretation of life and rendering it as a first order human problem. The
zeroth order may be forfeited in all other senses but in its role in sustaining life
through autopoiesis. The human seems to be the only living system on this planet
that recognizes the next level, the first order process, whereby life turns into
something to be consciously observed, experienced and reasoned. This level is
already manifested in the structural domain, through which the human animal
emerges as a distinct entity in an environment. This is to say that to view the human
relative to an environment already necessitates a distinction between life as such and
life as an observed circumstance. Objectively speaking, organicity is a process that goes
on in the world that exposes the human animal to an infinite variety of phenomena,
which the human observer is then impelled to reduce to some working principle that
makes its experience sensible and extendable.
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The world observed from the first order perspective is habitual to the scientific
gaze. Aristotle spoke of causa efficientis, or the efficient cause (see Aristotle 1901, Ch.
XI) that makes things happen and come into being. The first order perspective
analyzes the observable to its constituents, after which it proceeds to relate them and
rationalizes a network of interrelated parts, causes, entities and their functions. The
“flaw” in this view, if that can be said, is that it still remains a perspective: the human
animal can hardly attain the perspective of the absolute. The first order perspective
is what concerns human artifice and science, in particular. It also entails the potential
realization of beginnings and endings attaining a meaning beyond mere descriptive
processes, which eventually enable the second order description, with which this
thesis is mainly preoccupied.
In the second order process, the point that life can be seen as having a clear
beginning and an end, becomes an existentially relevant question for all individuals
aware of their uniqueness as instances of life. This is different from the conventional
scientific, first order descriptions, where human existence is seen primarily as an area
of inquiry to be understood with regard to solving its inherent problems in terms of
specific ends. It does not appear to be the task of an engineer to seek answers to
questions concerning why humans build machines. Rather, the engineers task is to
find solutions to specific physical–instrumental problems that emerge in the human
condition. This means that the problem of artifice, as will be discussed in more detail
in Part II, cannot be answered by artifice itself. Asking the question “why” in the
above setting, would be viewing engineering as a second order problem. Through
the second order description, the realization of ultimate boundaries to existence turn
into questions concerning the consequences of the human condition itself, where the
effect of artifice must always be reflected to its organic roots: the human is a worldbuilding animal, what consequences does this have? This view to human existence is
problematic for the modern human because it raises concerns over the nature and
possibility of objectivity itself, in the sense of the accuracy of our knowledge about
ourselves and the world and the consequences of human knowing at large.
Evidently, the modern scientific viewpoint proposes that the human, qua artificer,
can gaze into, and thus explain, life an sich (see von Glasersfeld 1984; 2001). The
second order notion that ontology and epistemology are necessarily interdependent
(see Bateson 1987, 320) cannot blur this gaze, that is, if it is to remain functional and
purposeful relative to the human. The paradoxical nature of onto-epistemology was
in a manner evident already to the pre-Socratic thinkers (see von Glasersfeld 1984,
6)—not to mention the Oriental philosophical tradition—but for reasons that
cannot be discussed here, this knowledge practically disappeared from view for over
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2000 years in the Western tradition of philosophical thought (see Putnam 1981, 7374), until it re-emerged with vengeance with Immanuel Kant.
The kernel of radical constructivism is already extant in Kant’s discussion on the
possibility of nature itself (see Kant 2004, 69-72), which on the face of it describes
the human experience of its environment (i.e. nature) as both a quantitative and
qualitative reduction of all possible experiences of the environment (i.e. apart from
nature as totality). This is apparent in Kant’s stating that
we are not acquainted with nature except as the sum total of appearances, i.e., of the
representations in us, and so we cannot get the laws of their connection from
anywhere else except the principles of their connection in us, i.e., from the conditions
of necessary unification in one consciousness, which unification constitutes the
possibility of experience. (Kant 2004, 70)

This is a rather convoluted way of stating that what appears to sense experience is
always already mediated through the organization as a particular kind of a
consciousness. Later, Kant formulates his idea succinctly as follows: “the
understanding does not draw its (a priori) laws from nature, but prescribes them to
it” (Kant 2004, 72). Kant’s project seems to be reliant on intersubjectivity rather than
objectivity (see Boden 2006, 91), which overlaps, in certain aspects, with the notion
of plurality in this work.
It may be noted that there is no known physically manifest (in the sense of a
simple unity) third order perspective to organicity. Insofar as such a reflexive process
is even humanly imaginable, it seems to come closest to the zeroth order, for the
reason it apparently lacks subjectivity, at least in the human sense, or understanding
of that term. It may be of interest here that Gregory Bateson once referred to a third
order perspective, although in a different context and with different terminology (see
Bateson 1987, 298).25
As it stands, having developed consciousness, the human cannot lose itself to the
unconscious dream world of pure instinct of animals, nor can it, at least not yet, rise
above its biological organization and embodiment to some indefinite level of
perception (cf. Heylighen 2002; Teilhard de Chardin 1959; Turchin 1977). This
indeterminacy is why the human is coincident with metaphysics:, or the incessant

Bateson’s Level IV of Learning (see Bateson 1987, 298) does provide an interesting prospect of a
beyond human perspective to life. The argument is that organic evolution has in and of itself created an
intelligence (the human one) that can reflect on its own intelligence and its relevance in the world
without fully understanding how, much less why, such an intelligence exists in the first place.
25
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need to find answers to questions that can be thought but seemingly never fully
answered. In this light, metaphysics is a form of applied biology, a necessary structure
or relief from the realization of the limitedness and deficiency of organic existence.
At any event, the world and the things in it, which we, as humans, experience and
interpret, cannot be arbitrary. The world and its things appear to humans within
parameters that manifest a common world. Such a world would be inconceivable
without a sustained organization of life, a shared (human) identity. Without a shared
identity, it would be impossible for individuals to see beyond their own experiences,
much less relate them to those of others. It is through this organization that the
plurality of humans emerges. The very same organization must also underlie human
artifice, at least, if we subscribe to a Kantian worldview, or as Margaret Boden
explicates it:
Kant claimed that the objectivity of physics lies not in its veridical representation of
an external reality, but in the agreement among scientists that reality is to be described
in certain (basically Newtonian) ways. [...]. But this agreement, according to Kant, isn’t
a matter of convention, or choice. The ‘‘intuitions’’ of space and time, and the basic
‘‘categories’’ (such as identity and causation) of science and of empirical perception in
general, aren’t arbitrary. On the contrary, they’re built into the human mind a priori.
We cannot help but perceive the world as structured by these principles. (Boden 2006,
91)

The a priori view of cognition gained empirical validity in neurophysiological
experiments pioneered in the late 1960s by J. Lettvin, H. R. Maturana, W. S.
McCullough, and W. S. Pitts, as was already discussed briefly in the Introduction.
These experiments showed the perceptual system of living systems to be highly
selective in what it regards as meaningful stimuli (see McCulloch et al. 1968, 254255). N. Katherine Hayles arrives at the heart of the implications of these
neurophysiological experiments, as she states that “we do not see a world “out there”
that exists apart from us. Rather, we see only what our systemic organization allows
us to see. The environment merely triggers changes determined by the system's own
structural properties” (Hayles 1999a, 11).
The claim that it is the organization of the observing (human) system that defines
the properties of the observer, is only the beginning. The next stage is the recognition
that the properties of the observer have significant bearing on what and how the
observer can observe, and what kind of interpretations it can draw from its
observations. One of the central figures in second-order cybernetics, Heinz von
Foerster, famously criticized the modern scientist’s understanding of objectivity for
the insistence that
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“the properties of the observer shall not enter the description of his observations.”
But I ask, how would it be possible to make a description in the first place if not the
observer were to have properties that allows for a description to be made? Hence, I
submit in all modesty, the claim for objectivity is non sense! […] We have to ask a
new question: “What are the properties of an observer?” (von Foerster 1979, para.
13-14)

The organization of the system determines what is meaningful for the system (see
McCullough et al. 1968), and as this organization, in the human case, finds coherence
with all varieties of systems, both organic and artificial, the boundaries of the human,
as a unity in the physical space, are easily blurred.
The human predicament, if one wishes to call it such, rests on the circumstance
in which the human stands as the observer observing itself, and life on this planet,
always one foot outside the cycle of life, as it were, trying to find ways to understand
and control that very cycle. It cannot control that of which it is necessarily a part,
unless its organizational basis and identity are changed; a prospect that is no longer
totally inconceivable through technological intervention, as I will discuss in detail in
Part III. To be poised to intervene in one’s organization without ever fully having
known it, is a strange condition indeed.
The realization of the observer (in us) and its role in the recognition of a specific
condition of existence, and the subsequent logical consequences, are succinctly
present in Maturana’s existentially expressive observation:
Man knows and his capacity to know depends on his biological integrity; furthermore,
he knows that he knows. As a basic psychological and, hence, biological
function cognition guides his handling of the universe and knowledge gives certainty
to his acts; objective knowledge seems possible and through objective knowledge the
universe appears systematic and predictable. Yet knowledge as an experience is
something personal and private that cannot be transferred, and that which one
believes to be transferable, objective knowledge, must always be created by the
listener. (Maturana and Varela 1980, 5)

This statement epitomizes the basic organic circumstance concerning the human
situation overall, which, relative to other living systems, cannot but make the human
seem in some manner incomplete. Its capacity to make distinctions to the extent that
it sees itself plurally makes its condition seem “inferior” to other systems, or as Karl
Jaspers put it:
[M]an here, as everywhere, is below the animals. His community is, in the first place,
no state of immediacy, but is mediated through a relation of something else: through
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a relation to conscious common purposes in the world, through a relation to truth
and through relation to God. (Jaspers 1955, 78)

The extraordinary conclusion that can be drawn from Jaspers’ statement, when
interpreted in a secular context, is that all distinction in life, beyond the purely
physical domain of the life process, is human invention. Whatever makes the human
unique, renders it also vulnerable to concerns that cannot be amended by any
measure of human will or vigor. If the onto-epistemological perspective can offer
something new to this, it lies in its willingness to live with both Kant’s
epistemological “nihilism” and the instrumentality of modern science, and concede
to shedding light on the ever-widening chasm between human self-understanding
and human capacity to build and create and extend life to progressively larger
systems, which will, in the end, no longer refer back to their originator: the human.
As regards artifice and its aims, one can argue that any claim to know life as such
is presumptuous, but if it is acknowledged that knowing is a choice taken as an active
participant in the process of life, then, it is not a claim for the “truth” but a
perspective to it from a specifically afforded position. Yet, herein also lies an
inescapable problem, perhaps even a pathology, if regarded from the perspective of
human artifice. If the human readily acknowledged, alongside Kant, and without
alleviating circumstances, that it has no access to any objective, unmediated truth,
and that it is, nevertheless, its fate to communicate by the metaphor and die by it,
then most of what has been called philosophy and science since the early Greeks
would conk out in a great big puff. Manifestly, the entire human world-building effort
is poised to overcome all such doubt. To remain functional, the artificer needs to
modulate all doubt about its limited condition. For homo faber, an all-out retreat to
Plato’s Cave, or Hobbes’ state of nature, would mean self-destruction.
In light of this, all the will and vigor poured into articles, essays, chapters and
tomes on metalinguistic explications of object languages, conceptual analyses,
philosophical investigations and so forth (including this dissertation), begin to appear
rather counter-productive. What can we hope to learn? To know? For the scientific
human, Maturana and Varela’s unfurling of the logical consequence of ontoepistemology, that there can be no description of absolute reality, since any
description would have to be generated by the autopoiesis of the system doing the
describing—“hence, the cognitive reality that it would generate would unavoidably
be relative to the observer” (Maturana and Varela 1980, 121)—cannot but smack of
nihilism.
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In reflexive terms, there can be no improvement to this realization. The human
is aware of its capacity to extend its knowledge further and further, but this
knowledge will always remain relative to the human. No matter how hard it willed,
the human could not overcome its own affordances—based as they are on the
endless biological rhythm of things—without destroying its own identity in the
process. Development or progress never relates to the organization of the system: it
either sustains itself or is changed into something other. In the human case,
development, understood as a process of complexification, refers only to the realm
of artifice, which moves away from the organic, given conditions toward ontologies
that are designed (cf. Arendt 1998, 2; also Dupuy 2009, xiii).
The epistemological and existential ramifications of this overall situation are clear,
although they are seldom recognized in mainstream scientific thinking (see von
Glasersfeld 1984, 6). But my intention is not to criticize science as such. Its task in
the human condition is clear enough. As implied above, there are good reasons for
human artifice to ignore the onto-epistemological implications brought forth by
second-order cybernetics. The role and function of artifice in the human condition
is to make sense of how things work and thereby create a world of things that is
separate from the biologically given. To facilitate this process, the scientific gaze must
rely on its objectivity. The full force of artifice can be reached only by ignoring the
partiality of the observer and accepting a rigorous process of elimination, whose
character von Foerster describes as follows:
If P are the causes that are to explain the perceived effects Q, then the principle of
necessary and sufficient cause forces us to reduce our perception of effects further
and further until we have hit upon the necessary and sufficient cause that produces
the desired effect: everything else in the universe shall be irrelevant. (von Foerster
1971, 6)

In sum, from the onto-epistemological perspective, there is little sense to muse, as
William Blake did, that “if the doors of perception were cleansed every thing would
appear to man as it is, infinite” (Blake 1790/1906, 26). In such a circumstance, not
only would every thing appear infinite, every thing would also be infinite.

Human organism and artifice
The human is the most complex organism ever to have emerged on this planet and,
hence, it is conceivable that the complexity of its organization also reflects the ways
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it can manifest itself structurally. When the human organization and its structural
realizations are superimposed on the life process at large, they manifest, as noted,
two ontologies that exist in no other living system. While organicity, as an ontology,
is what the human shares with all living systems, artifice and plurality manifest
uniquely human ontological affordances; ones that become relevant only in reference
to an observer.
In the human organism, life process has developed to the point of a self-conscious
unity, which identifies itself as a certain type of a living system with certain capacities
and limitations, which can ultimately be inferred only through the ontologies of
artifice and plurality (for the discussion on the latter see chapter “The plural human”)
and their respective affordances and limitations. In other words, the human, as a
living system, is generally realizable within three ontologies (organicity, artifice and
plurality), which together provide the foundation for the human condition (see Arendt
1998, 7-9).
While the human, conceived as a living system, is naturally capacitated to extend
its experience of the environment by artificial means, it remains bound to and
mediated by its organization’s structural realizations. The human will never be able
to capture e.g. the meaning of a bird song in the manner a bird does, nor will it
comprehend how dogs interpret their sense of smell, much less will it ever hope to
understand the nature of all life.
It was already implicated earlier that certain physiological factors are decisive for
the realization of human-specific affordances. Bipedalism, for example, is a special
trait in the mammalian category and, in the human, it has had a tremendous effect
on hand-eye coordination and the capacity to use instruments. Bipedalism is also
commonly understood to be a requirement for higher cognitive functions. For
example, having an upright position permitted gestural communication in early
hominins (see MacWhinney 2005, 386). The freeing of hands from locomotion to
manipulate the environment facilitated an instrumental relation to the world, which,
in turn, helped to increase food supply, which advanced the development of the
brain, which eventually led to animals capable of expressing their thought through
that very same process of instrumentalization and so forth (see Gabora 2008; LeroiGourhan 1964/1993, 75, 89-90).
In this light, it appears that it was the specifically hominin embodiment that first
enabled the genus homo to gain varying degrees of mastery over the environment,
which then increased the role and efficiency of brain functions, which finally led to
more complex social processes, including linguistic ones (see Donald 1991; Gabora
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2008). In the context of this work, these changes describe organizational
transformations.
It may be helpful to think of the human as only the latest “version” (and thus the
latest organization) in the genus homo. Based on what is known of the behavior and
capacity of human ancestors, at least prior to the emergence of the anatomically
modern humans (i.e. homo sapiens), it seems clear that the life process was organized
in them in a different order from the modern human. In the context of this work,
this means that artifice and plurality did not condition these early ancestors.
The genus homo, at least from Homo Erectus onward (circa. 1.8 million years ago)
has exhibited ingenuity in the manufacture and use of tools (see Gabora 2008). By
half a million years ago, the technical capacity of the genus homo was already beyond
any other (see ibid.). Homo sapiens (circa 200 000 Before Present.) has only one
subspecies left, the modern human, homo s. sapiens, whose organization of life (in
terms of cognition and behavior) allegedly experienced a radical complexification
circa 50000 B.P., which is said to have begun the so-called behavioral modernity (see
Klein 1995). It seems that since behavioral modernity no significant changes in
human cognitive capacity have taken place—some commentators have even
suggested the Darwinian era and human evolution, as a part of it, is practically over
(see Dyson 2007; Jones 2015).
One relevant criterion for assessing the specificity of the human organism relative
to artifice lies in the difference between the capacity to manufacture and use
instruments, as opposed to manufacture and use tools. The fact that hominins are
not the only species capable of using simple tools is not sufficient to define artifice
in the context of this work. French sociologist Marcel Mauss, inspired by the work
of Franz Reuleaux on kinematics (see Morita 2012), made a tripartite division on the
nature of technical objects: tools, instruments and machines (see Mauss, 2007 2627). The distinction between the definition of a tool, an indivisible technical object,
like a stone hand axe, and an instrument, i.e. a technical object comprising
interlocking tools (e.g. an atlatl , or spear thrower) is highly pertinent. The third
distinctive technical object, machine, will enter the discussion in Part II.
Stone hand axes can be traced back to the time of Homo Erectus (see Gabora 2008)
while the atlatl and similar multi-part objects seem to have been around only since
the Early Modern Human (see Leroi-Gourhan 1993, 139, 141). This is to say, only
since 50000-30000 B.P. there seems to have existed the necessary intelligence and
dexterity to manufacture and use instruments. Hence, this period can be said to mark
the beginning of work and world-building in the sense of human artifice. It can be
argued also that it has been only since the Upper-Paleolithic revolution (50000-30000
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B.P.)—a period to which many of the modern human behavioral markers, such as
painting, elaborate burial rites and other ritualistic behavior are traceable (see Klein
1995)—that human artifice has been the focal point of development. It is to this
period that homo faber in Arendt’s terms and the eventual complexification of human
artificial phenomenology can be traced. Innovations in the modes of manufacture
and ways of behavior in the Upper Paleolithic have been compared to a “Big Bang”
of the mind; a period in human existence that, as psychologist Liane Gabora notes,
witnessed more innovation than “the previous six million years of human evolution”
(Gabora 2008, 6).
Based on the above, it seems plausible to suggest that homo faber “appeared”
concurrently with the emergence of instruments in the archaeological record. Ever
since instruments entered the human repertoire, work seems to have been about
inventive technologies and their consequence, and it is apparent that this relation has
only strengthened with time. The uniqueness of this species lies in the circumstance
that it alone has the rather paradoxical organizational capacity to create its own world
parallel to the natural one, which has, by now, practically made homo faber the director
(although most definitely a very limited one) of evolution on this planet.
Finally, Homo sapiens sapiens manifests an amazing structural variability and degree
of sophistication in its existence and techniques, and yet, all of this conforms to the
same basic formula of artifice, which has its roots in the biological organism itself.
Anthropologist André Leroi-Gourhan argued in the 1950s and 1960s that the varied
developmental trajectories arising through inorganic evolution, including couplings
between different cultural groups (e.g. differences in language, customs etc.), can be
understood as playing an evolutionary function analogous to that of species in lower
animals (see Leroi-Gourhan 1993, 145).
Systems theorist Erich Jantsch referred to this inorganic evolution as “a third type
of communication” (see Jantsch 1980, 14), the other two concerning genetic
evolution and environment and the metabolic system and the environment. In a very
general sense, the former is the source of organic evolution, the process of life itself
on this planet from single-cell organisms onward and the latter constitutes the cycle
of growth and decay to which all individual organisms are fated during their life.
What makes the third communication system of interest here is that
it appears side by side with slowly acting genetic and faster acting metabolic
communication. This is the very fast-acting neural communication based on a central
nervous system and especially the brain. The characteristic time factor shortens from
many generations through minutes to seconds and fractions of a second. In this way,
symbolic expression becomes possible, first in the form of self-representation of the
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organism and later as symbolic reconstruction of the external reality and its active
design. (Jantsch 1980, 14)

In the language of this work, the third type relates to the structural potential that can
only be enacted by a creature conditioned by artifice and plurality Together these
ontologies enabled the emergence of a self-aware entity, which complexified and
sped up the communicative processes in the sense of couplings between the
environment and the organism. The human evolved from a zoological “singularity”,
a collective of instinctively operating species, to a plurality of individuals with varied
ideas, values and ways of representing life and its complexities.
As to the biological basis of artifice, Leroi-Gourhan’s concept of operational
sequence (see Leroi-Gourhan 1993, 230-233, 253) serves as a starting point.
Behaviourally speaking, animal life, in all its forms, can be reduced to multitudes of
operational sequences that are performed for various purposes. The argument is that
physiology affords, or favors, certain functions over others. In lower animals, i.e.
practically all animal life except the hominins (upright and hands freed from
locomotion), these sequences are highly predetermined by the biological
organization itself, i.e. the capacity to learn new operational sequences beyond the
given instinctual or learned instinctual is drastically limited (see ibid., 237-238). All
such sequences necessitate a memory where they are stored and from which they can
be recovered on demand. In the human case, Leroi-Gourhan relates this difference
to the externalization of memory, which translates into human artifice (cf. ibid., 235).
In animals, “tool” and gesture are part of the same uninterrupted program. For
example, tiger’s claws and their potential operational sequences are biologically
predetermined for a specific purpose (see Leroi-Gourhan 1993, 237). The tool (claw)
and the gesture (its uses) function as one single, instinctive operation that is etched
into the organism itself. Conversely, in the case of the hominins, the upright
deportment and liberation of motor functions from locomotion, and consequently
the ability to manipulate the environment, serve together as a starting point for more
complex operational sequences and behavior. In the language of this work, the
human structural coupling extends into external systems and their structural
affordances without clear limits. In the human, artifice is exceedingly flexible and
contextual in its applications and the memory for its operation is stored outside the
biological organism in the social organism and its mobile memory that extends
beyond the life cycle of individuals (see ibid., 227-226, 237-238). At the level of the
species, Leroi-Gourhan notes that
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the whole of our evolution has been oriented toward placing outside ourselves what
in the rest of the animal world is achieved inside by species adaptation. The most
striking material fact is certainly the “freeing” of tools, but the fundamental fact is
really the freeing of the word and our unique ability to transfer our memory to a social
organism outside ourselves. (Leroi-Gourhan 1993, 235)

The mobility and extensiveness of this social human memory today is perhaps best
manifested by the internet’s search engines that function as extended data storages
for organic mnemonics. As Braden Allenby and Daniel Sarewitz note,
students writing papers by coupling to the essentially unlimited interactive and
continually evolving and growing memory of Google are thus combining congealed
cognition (the hardware and software that give them access to Google) with real-time
cognition (in the combined form of their internal cognition and the real-time
cognition provided by Google software and hardware platforms in responding to their
queries). (Allenby and Sarewitz 2011, 96)

The techniques of influencing the world, and augmenting one’s capacities in relation
to it, stem from the physiological organization of the human animal itself and, which,
through series of concurrent physiological and artificial couplings enables ever more
novel ways of existing in and manipulating the environment.
To consider the role of embodiment further, it can be argued that the structures
through which an entity constructs its relationship to the world turn into concerns
of communication for that entity. Gregory Bateson points expressly to mammalian
life in this regard, as he writes that “in all mammals, the organs of sense become also
organs for the transmission of messages about relationship" (Bateson 1987, 375).
Bateson’s insights concerning catacean (dolphin) communication provide several
points on this issue. Dolphin organization favors paralinguistics to kinesics, i.e.
communication has become a matter of vocal rather than bodily expressiveness. As
Bateson explains: “It is reasonable, then, to suppose that in these animals
vocalization has taken over the communicative functions that most animals perform
by facial expression, wagging tails, clenched fists, supinated hands, flaring nostrils,
and the like” (ibid., 376).
The human animal is a special case relative to other animals in that it not only
uses kinesic and paralinguistic communicational cues but also linguistic ones and this
diversity in communicational modes is in the end traceable to the organism’s form
and function. The human has its hands free to manipulate the world and its mind
powered by conceptual thought, which enables it to create an infinite amount of
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ideas about things and their relations, which can then be materialized in various
forms to improve its own understanding about the conditions of its existence. In
other words, the human animal is highly skilled in constructing systems with which
to extend its condition of existence. This capacity, while biological in its origin,
extends the human far beyond the natural environment.

Linguistic capacity and language as a medium
Any discussion on the organicity of the human would be incomplete without taking
into consideration the role of natural language. Both the existential and plural
concerns that emerge through self-awareness are only sensible when they are
considered relative to a creature with a capacity to communicate its own
understanding to similar but never identical others. The meaning and role of language
in the case of the human is hardly a straight-forward proposition.
I already briefly touched on the autopoietic view to human linguistic
communication, and while the following looks at language from a more general
perspective, my claim is that there is nothing that contradicts the autopoietic
connotative approach.
It seems pertinent to begin with the underlying capacity to make distinctions in
the world. It is well known that the human has a uniform and fairly limited
biologically determined number sense (see Dehaene 2001, 17-18). In a nutshell,
number sense refers to the automatic awareness of changes in some collection of
things. On average the human number sense extends to four (see Dantzig
1930/2005, 4). The curious aspect concerning the sense of number is that it is limited
to a very few species; for example, it has been detected in birds and some insects but
not in dogs or cats (see ibid.). Yet it seems safe to say that birds, much less insects,
are not conscious of themselves. The realization of a singular self, as both a part of
and apart from the environment appears to be an inherently human characteristic,
which apparently terminates in linguistic capacity and its interpretative complexities.
As to which of the two modalities, additive or interpretative, is the originary one,
it seems conceivable that the ability to make distinctions between objects and their
relations had its origins in the sense of number and in the ability to count.
Mathematician Tobias Dantzig explained the significance of counting for the human
in Number: the language of science (2005) in the following manner:
A rudimentary number sense, not greater in scope than that possessed by birds, was
the nucleus from which the number concept grew. And there is little doubt that, left
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to this direct number perception, man would have advanced no further in the art of
reckoning than the birds did. But through a series of remarkable circumstances man
has learned to aid his exceedingly limited perception of number by an artifice which
was destined to exert a tremendous influence on his future life. This artifice is
counting, and it is to counting that we owe that extraordinary progress which we have
made in expressing our universe in terms of number. (Dantzig 2005, 5)

In science, number, specifically the positional number, functions as a medium
between both objects and the abstractions made after them. Without the positional
number and its uninterrupted sequencing, arithmetic would never have emerged and
without arithmetic there would be no science, at least as it is known. The positional
aspect must be extended to be the very foundation of grammatical structures as well
because they, too, must rely on the principles of correspondence and succession (cf.
Dantzig 2005, 9). In this light, the sense of number and counting have formed the
originary human artifice.
Science has its own language based on numbers and mathematical axioms, but
the basic principles apply also to natural language at its structure. This is to say that
the ‘modality’ of the number works only at the level of syntax, which does not
coincide with the semantics involved in plurality. The former is exact, universal and
the latter, interpretative and idiosyncratic. The couplings they afford are different.
Compared to the plural human, homo faber does not exist entirely in the world of
appearances and interpretable phenomena (cf. Arendt 2007, 44); put differently, the
environments that plurality and artifice afford are epistemologically distinct from
each other. I will discuss this aspect in more detail in Part II, but it serves to note
already here that in order to build its world, the human has to relinquish its commonsense view of the world.
Number and counting, understood as skills in ordering things, also underlie the
various artificial extensions to the faculty of speech, all of which have played
significant roles in the human understanding and communication about the world;
none more so than the extension of speech to pictography and then on to the
phonetic alphabet. They all qualify as reorderings of the structures of understanding
the world (see McLuhan 1994, 84-85; Ong 1986, 31). The emergence of the alphabet
seems particularly significant, since it manifested the displacement of indexical unity
of the sign and its referent with an arbitrary signifier that can represent different
things in different contexts. Alphabetic writing is diaeretic (i.e. disjunctive) in
comparison to speech and the oral tradition. It manifests a linear-sequential and
analytic character, which has been argued to have played an important role in the
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early formulation of scientific (objective) thinking in ancient Greece—and this
influence continues to this very day (see Ong 1986, 37–38; also Havelock 1963).
American linguist and medium theorist Walter J. Ong contrasted the very
formulation of thought based on the technical mode of language by distinguishing
between orality and literacy. In Ong’s account, the literate mind will inevitably
visualize a word as a totality (concerning its function and relations) in thinking of it,
while the non-literate mind (as in oral cultures) hears the word merely as an
ephemeral sequence of sounds that occupies no space (see Ong 1986, 24-25). Writing
is, for Ong, a technology that “differs as such from speech in that it does not
inevitably well up out of the unconscious. The process of putting spoken language
into writing is governed by consciously contrived articulable rules [...]” (Ong 2005,
81). In other words, writing is a rational product of human artifice from the outset.
Things exist in script apart from their actual referents, they become static elements
that only get interpreted in isolation from any plural context. But instead of
disparaging the technology of writing, as Plato did in Phaedrus26, Ong’s approach is
different:
To say writing is artificial is not to condemn it but to praise it. Like other artificial
creations and indeed more than any other, it is utterly invaluable and indeed essential
for the realization of fuller, interior, human potentials. Technologies are not mere
exterior aids but also interior transformations of consciousness, and never more than
when they affect the word. (Ong 2005, 81)

Ong’s distinction provides an insight into the logics of the written mode as a
categorized and stable procession in contrast to the more unbound and ephemeral
mode of orality. Both illustrate different types of structural couplings in the human
organization with particular cognitive consequences. Based on Ong’s account, it
would seem that without the written word the specialized, visually-oriented, scientific
human, for whom order appears mainly by eliminating all the unnecessary filtrate by
linear and formal procedure, could never have emerged.
It is impossible to demonstrate unambiguously that writing was the inevitable
consequence of speech, but certainly the fact that writing emerged independently

26 Socrates notes in the dialogue with Phaedrus that “[w]riting, Phaedrus, has this strange quality, and
is very like painting; for the creatures of painting stand like living beings, but if one asks them a
question, they preserve a solemn silence. And so it is with written words; you might think they spoke
as if they had intelligence, but if you question them, wishing to know about their sayings, they always
say only one and the same thing” (Plato 1966, sec. 275c.).
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around the globe in very different cultural circumstances proves something of the
artificial potential of language.
Coming back to the biological origin of human linguistic capacity, its emergence
remains largely a mystery, although some of its biophysical preconditions have been
identified. The physiological ability can be traced to the left hemisphere of the brain
(see Donald 1991, 71-76) and its unique generative faculty (or “left lateral language
area”; Calvin 1994, 102). Also, the FOX P2 gene, identified in 2001 and thenceforth
referred to as the language gene, has been proven to direct some facets of the
acquisition of spoken language in the human species (see Enard et al. 2002). In simple
terms, the evidence suggests linguistic capacity is hardwired to the homo s. sapiens
genome. Based on this emergence (whose specific nature no one knows), linguistic
capacity and thus language, are components in the autopoiesis of the system to which
we refer as human.
In reference to the human as a composite unity, linguistic capacity does, in a
manner of speaking, represent a second-order autopoietic system. This is to say,
human organization and its realization as simple unity in the physical space has
become definable in and through a higher-level systemic condition afforded by
language. Maturana and Varela describe the emergence of such a system as follows:
If the autopoiesis of the component unities of a composite autopoietic system
conforms to allopoietic roles that through the production of relations of constitution,
specification and order define an autopoietic space, the new system becomes in its
own right an autopoietic unity of second order. (Maturana and Varela1980, 110)

Component unities are allopoietic in reference to the system within or to which they
are seen (or observed) to perform a function (see Maturana and Varela 1980, 110).
With reference to the human condition on the whole, language assumes an
allopoietic role due to its function: it is a means to make sense. However, as implicated
above, the observer itself becomes meaningful only in the context of language: the
human cannot be defined without the inclusion of language, which ties language
inseparably to the autopoiesis of the human unity.
At the level of its syntactic functions, language can thus be defined as a secondorder autopoietic system, which “continuously generates and specifies its own
organization through its operation as a system of production of its own components,
and does this in an endless turnover of components” (Maturana and Varela1980, 79).
Language cannot conceivably be separated from the description of the human.
This also makes it impossible to consider language as an extension of the human.
For one thing, language is not rationally produced, that is, we do not have any control
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over the cognitive processes that govern the construction of language itself. We do,
however, have control over the construction of symbols: they are representations
fashioned out of categories that are inherently related to the capacity to conceptualize
thought. Language can be viewed as allopoietic in the sense that its function, in
reference to human observer, is to create something other than itself, namely its role
is to work out a stochastic and abstract signifying and reference system for
meaningful coupling, something which ostensibly becomes both necessary and
feasible only in conjunction with the condition of plurality. Yet, as I will argue in
more detail in Part II, plurality, as an ontology conditioned by linguistic capacity,
defines its own autopoietic system with reference to human action, which is nonintersecting with artifice. As ontology, plurality cannot be defined in allopoietic
terms, i.e. as having a function or a purpose external to itself.
Human languages abound in variety to such an extent that, on the surface, they
seem to possess little likeness, yet these discrepancies never reach any fundamental
“organizational” boundary, since any human can learn any language and thus become
a speaker among one’s peers. Furthermore, the fact that any human child—barring
pathologies—learns any variety of natural language simply by existing in a specific
environment points to a universal foundation of language. Linguist, philosopher and
cognitive scientist Noam Chomsky has noted that
whatever evidence we do have seems to me to support the view that the ability to
acquire and use language is a species specific human capacity, that there are very deep
and restrictive principles that determine the nature of human language and are rooted
in the specific character of the human mind. Obviously arguments bearing on this
hypothesis cannot be definitive or conclusive, but it appears to me, nevertheless, that
even in the present stage of our knowledge, the evidence is not inconsiderable.
(Chomsky 2006, 90)

In discussions about human distinctiveness, the focus often veers off to the animal’s
exceptional intelligence, yet intelligence is a relative term, and it is plausible that some
animals, such as the abovementioned dolphins, for example, may exhibit problemsolving capacity at a level that is beyond some humans with intellectual impairment.
Yet, no other species possesses a capacity to comparable representational mode of
communication. It is apparently only this capacity that can provide a high enough
bandwidth for the realization of a self-aware subject. As the result of the linguistic
capacity, humans can orient themselves relative to each other at a level that engenders
a plurality of being, or the sensibility of a shared world.
A biologistic view of human language can also be defended on the basis that
human culture cannot exist without a symbolic mode of communication, which in
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turn must rely on a plural condition of action, and it is exactly the medium of speech
that coincides with the emergence of complex social structures in humans.
Anthropologists and palaeontologists tend to speak of the “invention” of the
language although at the very same time they acknowledge its biologically ordained
character, as becomes clear in Chomsky’s noting that
many scientists agree with paleoanthropologist Ian Tattersall, who writes that he is
“almost sure that it was the invention of language” that was the “sudden and
emergent” event that was the “releasing stimulus” for the appearance of the human
capacity in the evolutionary record—the “great leap forward” as Jared Diamond called
it, the result of some genetic event that rewired the brain, allowing for the origin of
human language with the rich syntax that provides a multitude of modes of expression
of thought, a prerequisite for social development and the sharp changes of behavior
that are revealed in the archaeological record, also generally assumed to be the trigger
for the rapid trek from Africa, where otherwise modern humans had apparently been
present for hundreds of thousands of years. (Chomsky 2006, 176)

Chomsky’s view to language as a biologically determined capacity has implications
to this capacity’s plural organization. The rationalist view to human nature supposes
that there must be a universal basis (or bases) for human understanding, which
cannot be accounted for simply by inductive-empirist means (see Wilkin 1999, 186187). The essentialist argument that seems to run through Chomsky’s work is that
there is a thing called human nature, which must be acknowledged in trying to make
sense of this animal's behaviour in all its aspects (see ibid.).
In the context of this work, language is the most fundamental medium, one that
worked the animal over from the very instant it became a condition of its existence.
In other words, linguistic capacity manifested an organizational transformation. The
animal was enhanced to a new level of existence. This interpretation does have some
parallelisms with Marshall McLuhan’s view of the role and nature of language as an
extension, where
it is the extension of man in speech that enables the intellect to detach itself from the
vastly wider reality. [...] Language does for intelligence what the wheel does for the
feet and the body. It enables them to move from thing to thing with greater ease and
speed and ever less involvement. (McLuhan 1994, 79)

In the same vein, the French philosopher Henri Bergson saw language as having
discontinued the hominin line’s primal and direct hands-on relation to the world,
faded out the physical phenomenology and turned the mind inward to the everexpanding universe of ideas and conceptually determined realizations of things (see
Bergson 1911, 159; also McLuhan 1994, 79).
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However, in contrast to McLuhan, my suggestion is that linguistic capacity
manifested an “enhancement” to the organization of life previous to it. It became
part of the organization of the human, its plural nature, whose emergence, speaking
in evolutionary terms, eventually resulted in the extension and exteriorization of this
linguistic capacity through artificial means (e.g. pictography, writing, typography).
Afforded by linguistic capacity, the construction of reality became an interpretable,
plural phenomenon, which, in turn, must be based on unique experiences of the
world.

The plural human
From a plural perspective, for the class identity human to be possible, there first must
exist singular individuals, who can distinguish themselves from the background and
then relate to similar but not identical individuals in a meaningful way. This, in turn,
demands conceptual thought and the translation of those thoughts into a code that
can cause closed, singular unities (i.e. individuals) to orient themselves toward each
other and undergo internal deformations for it.
In the scheme of plurality, a singular human being can become aware of its own
uniqueness only relative to similar but not identical individuals through language (see
Arendt 1998, 175-176), i.e. by communicating one’s own unique experiences and
interpreting them relative to others’. But it must be kept in mind that in the
autopoietic frame, interpretation always takes place within a closure: whatever the
communicative coupling encompasses between two or more humans, it is applicable
only at the level of structures, or in linguistic terms, at the level of syntax.
In the human case, otherness and distinctness do not alone suffice to demarcate
an individual being, or unity, as a part of plurality. Plurality can emerge only between
unique beings, or as Arendt lays it out:
Human distinctness is not the same as otherness [...] Otherness, it is true, is an
important aspect of plurality, the reason why all our definitions are distinctions, why
we are unable to say what anything is without distinguishing it from something else.
Otherness in its most abstract form is found only in the sheer multiplication of
inorganic objects, whereas all organic life already shows variations and distinctions,
even between specimens of the same species. But only man can express this
distinction and distinguish himself, and only he can communicate himself and not
merely something—thirst or hunger, affection or hostility or fear. In man, otherness,
which he shares with everything that is, and distinctness, which he shares with
everything alive, become uniqueness, and human plurality is the paradoxical plurality
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of unique beings. Speech and action reveal this unique distinctness. (Arendt 1998,
176)

As argued earlier, organicity is a condition to which all living systems are bound,
from emergence to their disintegration, but only the human exists apart from it by
its own peculiar kind of self-awareness, which must, in the end, result in the
recognition of a unique fate that cannot be reconciled within that awareness. As an
interpreter of life (interpretation necessitating a plurality within which all individual
interpretations find their relevance), the human is, in a manner of speaking, also the
creator of its own universe. It is because of the emergence of conceptual thought
that all accounts on the human, its peculiarity and existential concerns—the present
one included—are in the end possible and, some might argue, inevitable. An entity
possessing this capacity does not belong wholly to nature; it is not completely
subsumed by it. Rather, it realizes not only its own distinctiveness relative to its
environment but also its uniqueness as an individual (cf. Arendt 1998, 176). Through
the understanding of its uniqueness (the realization of having a condition of existence
in the first place), the human has the organically grounded capacity to conceptualize
itself (both at the level of an individual and the species) and other entities in a
relational framework on a cosmological scale. Whatever characteristics or meanings
uniqueness and distinction have in life, they originate from the human animal, the
one who observes and makes these distinctions based on the affordances given
(secularly speaking) by its organization.
Whatever the ultimate nature and source of the linguistic bandwidth, on which
otherness becomes distinctness, and finally uniqueness, it has significant implications
to the human condition overall. All aims at overcoming the human as a biologically
given system—as the final part of this work will show—must face the prospect of
losing plurality and, consequently, a humanly understandable and relatable condition
of existence. For whatever we choose to call ourselves, it seems clear (based on
subjective experience) that the human organism couples differently with other similar
but unique organisms (i.e. other humans) than with e.g. dogs, cats or even smart
phones—smart phones after all being already capacitated with AI assistants. I do not
belittle the significance of human couplings with the latter entities. We certainly try
our best to orient ourselves to our machines and pets, often even at the level of
language, but always and inevitably with the realization that the coherence is just not
there. In coupling with humans, we are somehow able to relate to each other’s
predicaments—whether we choose to react on these relations is another matter.
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Although our subjective singularities never merge, they cohere closely enough to
share an environment.
To sum up the meaning of plurality in the context of this work, plurality, or the
condition of human action (see Arendt 1998, 8), is founded on structurally unique
individuals’ sharing in a common organization of life. In the language of autopoietic
theory, human action is a coupling of structures that necessitates the recognition of
both sameness and uniqueness from those taking part in it.
If humans were all the same, they would all know the same and no interpretation
of meaning would ever arise. Yet, as Arendt notes “[i]f men were not equal, they
could neither understand each other and those who came before them nor plan for
the future and foresee the needs of those who will come after them “(Arendt 1998,
175).
As a plurality, humans are the same, or equal, only insofar as they share an
organization that curbs their experience and communication within limits of
relatability. Each individual human sharing in the organization, is a structurally
unique, changing totality. Thus, each individual demarcates its own experience
(within its own cognitive domain) through a shared organization.
Organization is a circumstance of relatability. It sustains a shared pattern for a
meaningful, reciprocal association. At the same time, this pattern, which unites
individual judgements and observations within relatable limits, receives its validation
from singular individuals’ communicating their unique experiences for other
individuals to interpret. Plurality (re)generates itself through human action.
Human plurality is a paradoxical condition (see Arendt 1998, 176). In a plurality,
no individual possesses the capacity to define what something means. Yet, meaning
is a subjective experience about one’s own relation to the environment.
Plurality loses its coherence at the moment it is for whatever reason or by
whatever means, either relativized into unqualified perspectivism or rendered into a
normative program. Likewise, plurality is threatened when consensus becomes an
end in itself (cf. Arendt 1998, 45-46). Accordingly, human action loses its meaning,
if it does not involve disclosure of a unique perspective.
Plurality is synonymous with struggle, or agonism, or the contention of opinions
between unique individuals: communication must make a difference. Yet, all
difference must remain within limits of relatability.
Action is an unpredictable process of behavioral coupling that cannot be undone
(see Arendt 1998, 233), i.e. it is not a means to an end. Action is an end in itself.
The human retains its plurality only in coupling with others sharing in the same
organization and subjecting its perspective for these others to interpret.
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The remaining chapters in this part concern the ways by which the human
confronts its organic condition—a concern that leads ever closer to the role and
meaning of artifice in the human situation.

Life process vs. the individual
According to Arendt, life is laboring. It is the activity “which corresponds to the
biological process of the human body, whose spontaneous growth, metabolism, and
eventual decay are bound to the vital necessities produced and fed into the life
process by labor. The human condition of labor is life itself” (ibid.). In more
cybernetic terms, laboring refers to the basic metabolic cycle (see Boden 2000) or, in
turn, to the thermodynamic process of growth and decay (see Wiener 1989) to which
all life is inseparably tied. In order for life to occur in the first place, constant laboring
is required.
The human domain of life, i.e. the historical process of a living human being in
physical space, is only a reflection of the non-distinct and circular zero order process
in which no recognition of distinction and uniqueness (through self-awareness) ever
arises; in this sense, life external to the human organization of life is the veritable
unending cycle of growth and decay (see Arendt 1998, 100). Hence, the two extremes
of organicity, natality and mortality (see ibid., 8-9, 18-19), are matters that do not
explicitly demarcate the life process as such independent of the world in which the
human makes distinctions about itself and the environment. In short, we can say that
birth and death are human made distinctions in the life process. This external
environment from which the human organism is distinguished through its
autopoiesis may be called the zero-order process of life, a conceptualization of life not
directly experienceable, nor observable by the human. Life as such happens in the
now without a past or a future; it does not in the strictest sense happen in any time
or place and while singular entities emerge and disintegrate within it, life as such
knows no death. As Arendt points out:
The word “life”, however, has an altogether different meaning if it is related to the
world and meant to designate the time interval between birth and death. Limited by a
beginning and an end, that is, by the two supreme events of appearance and
disappearance within the world, it follows a strictly linear movement whose very
motion nevertheless is driven by the motor of biological life which man shares with
other living things and which forever retains the cyclical movement of nature. (Arendt
1998, 97)
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Time as the measure of organic life, attains a meaning only after it enters the realm
of the human observer. For the human animal, time is always the measure by which
both the living process and its experience are punctuated. The recursive essence life
assumes external to human experience remains a question that haunts both science
and metaphysics: there still exists no general definition for life and what it may
comprise (see Boden 2000).
What Arendt referred to as the world in the above quote, is the description the
human animal assigns to its experience of the processes of life that does in no way
intersect with the recursive, self-creating, process in which life is merely matter
changing its form without distinction. The assignment of birth and death to this
process is a human invention that occurs as soon as this animal thinks of its own
becoming in time. It is precisely this realization, the mental demarcation of a singular
and unique life process, that dislodges the human animal from “the deathless
everlastingness” (Arendt 1998, 97) and curbs it within its “toils and troubles.”
A description of life, as soon as it appears, equips the human with a sense of
existence, a beginning and an end—a more or less tragic realization—"in a universe
where everything, if it moves at all, moves in a cyclical order” (Arendt 1998, 19). In
this existence, organicity defines the framework for life within which each unity
manifests its own unique arc. A human is shot through the cycle of life like an arrow;
once its energy dissipates and is transformed into random substance, it will never
recur in the same form. This leads to the human recognition of mortality. The ontic,
embodied experience connects with the subjective realization of life as a sordidly
brief affair, which results in an insatiable yearning for longevity and certainty in the
physical space—as if brevity were in fact a negative aspect, considering the toils and
troubles involved, a pessimist might add. Regardless, this peculiarly human “death
consciousness” is merely another reason why the human is essentially a metaphysical
creature. In other words, the quest for meaning and purpose are integral parts of this
animal’s manifestation as a unity in the physical space.
Evidently, toil and trouble can only manifest themselves in and through a unique,
embodied subject, who realizes the singularity and linearity of its existence. This
uniqueness inherent to the human has three general areas of consequence, all of
which run roughly parallel to the three ontologies presented in this work: 1)
individual existential concerns, 2) the possibility and boundaries of scientific
knowledge and its practical use in building an artificial world and 3) the plural
concerns over meaning and affinity within a shared world.
As noted above, the Arendtian understanding of labor demarcates the
consequences for the individual in the disconnection of existence between the purely
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biological-processual and the cognitive-experiential (cf. Arendt 1998, 19). Organicity
corresponds to existence as a spatiotemporally-bound progression from point A
(birth) to point B (death), while the interim is full of dissipation and uncertainty; the
unavoidable baggage that consciousness posits on the human as an individual cannot
be surmounted by thought alone27—at least not without denying the self its full
realization, as many ascetic doctrines have sought to prove since time immemorial.
Such existential concerns do seem to lose their relevance, however, as the human
increases its knowledge on its own condition and its distinguishing elements relative
to the life process at large. The modern human has its own kind of metaphysics.
Doubts concerning the human condition are posed to science and technology, or
otherwise they are not posed at all. In this environment, the human finds its most
basic motive to resist the relentless growth and decay of organicity by relying on
artifice—even the ancients built their shelters and concocted their elixirs. But the
potential of artificially produced remedies against the indifference of the life process
have gained in the course of time. Artifice, after all, corresponds to facilitating and
overcoming the concerns and afflictions created by the necessities of organic life.
Human consciousness, which grounds the animal to its labors—for without the
encounter with oneself and others similar to oneself no recognition of mortality
would ever arise to complicate the animal’s life process—is part of the natural
circumstance that must now be curbed by artificial means.
Thomas Ligotti, an American literary cult figure of sorts, captures the sheer
potential of human consciousness to elicit unanswerable questions and the
consequent need to curb this consciousness artificially in paraphrasing the
Norwegian pessimist philosopher Peter Wessel Zapffe (1899 –1990):
As Zapffe concluded, we need to hamper our consciousness for all we are worth or
it will impose upon us a too clear vision of what we do not want to see, which, as the
Norwegian philosopher saw it, along with every other pessimist, is “the brotherhood
of suffering between everything alive.” Whether or not one agrees that there is a
“brotherhood of suffering between everything alive,” we can all agree that human
beings are the only organisms that can have such a conception of existence, or any

27 The reader may be aware that most of philosophy, at least in the West, has been of the optimistic
variety, where the exact opposite is supposed, i.e. there is a way for the human to find happiness (i.e.
true meaning) in life through psychological conditioning. Yet, the prevalence of optimism hardly
proves anything but its success as a form of an artifice, a distraction, to the intrinsic emptiness of life
as such, which the modern human faces in the form of scientific proofs of everything existing without
some preordained meaning or plan. There are sufficient reasons to suppose, based on the notion of
organicity and what its realization affords the human, that the philosophies of the optimistic variety
are, in a certain sense, a means to divert consciousness away from the absolute reality.
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conception period. That we can conceive of the phenomenon of suffering, our own
as well as that of other organisms, is a property unique to us as a dangerously
conscious species. We know there is suffering, and we do take action against it, which
includes downplaying it by “artificially limiting the content of consciousness” (Ligotti
2010, Kindle Location: 287-294).

The human will and wish to alleviate its experience of life are built very deep in the
organicity of being. While artifice affords the human animal certain special
conditions that facilitate order that would not otherwise emerge in nature, these
artificial conditions do not seek, in contrast to the self-referring biological organism,
a homeostasis understood as a state of equilibrium with the surround. Cybernetically
speaking, artifice is caught in a positive feedback loop of creating order external to
itself.
So far in the history of civilization, the realm of artifice has extended the life
process primarily at the level of the species, not individual organisms. Extensive
technologically mediated structures are introduced to increase the human experience
and interpretation of the world, but the point of reference has remained within the
same organization and its central point, the singular identificatory self within the
singular decaying body. There still exist no technologies that could create but
incidental temporal stability and durability at the level of the organism; that is to say,
the human has yet to create enhancements to its organization, which, if feasible, will
unmistakably render the entire notion of autopoiesis questionable and thus also the
human condition of life.
The problem that precedes all questions about the human condition is no doubt
the realization of mortality. It draws the distinction between labor as the circular,
biogeochemical process and labor as a function of a self-aware creature manifested
by a rectilinear path through a seemingly indomitable recurrence of things in nature.
Accordingly, it is through the self-awareness of mortality that the meaning of labor,
or what Arendt refers to as “toil and trouble” (see Arendt 1998, 48, 98, 107, 120),
becomes a uniquely human experience; no other animal, insofar as we humans can
deduce, is disjointed from the circular process of nature to an extent, where it reflects
on its becoming in time as a chore to be performed. That is to say, for the human,
and only for the human, life process as a cycle of toil and trouble is an interpretation
of a living system about the processes that determine the relations of its organization
in reference to its environment. It is with this interpretation the biological process of
life becomes external to the human the observer (see ibid., 97-98). It is also at this
point that the human finds its existential culmination; namely, its recognition of life
as toil and trouble must realize its subservience and inferiority to life that recurs

97

without end. This is, in a manner, evinced by Arendt in her noting that “a philosophy
of life that does not arrive, as did Nietzsche, at the affirmation of "eternal recurrence"
(ewige Wiederkehr) as the highest principle of all being, simply does not know what it
is talking about” (ibid. 97).
One is always advised to consult Nietzsche with a certain amount of trepidation.
Arendt’s reference to eternal recurrence as the highest principle can be presently
taken as an affirmation of organicity as that which counts in the end, even though—
or perhaps precisely because—it cannot be reconciled with human experience. In the
Nietzschean sense, however, the issue is more complicated. The vertiginous
realization of the eternal recurrence of the same forces the individual human to face,
according to Nietzsche, the weightiest of all existential questions (see Nietzsche
1974, 273): What if life, in all its forms, recurs eternally? To be clear, the realization
of eternity of the same is not about all things being repeated forever in different forms
but the everlastingness of the same becoming through and through. The gauntlet is
thrown down to human imagination in the face of infinite time. All that is, was, and
ever will be, will recur, given enough time. Hence, I will recur an infinite amount of
times. This idea surmounts the Arendtian anthropocentric cosmology in that
individual life becomes, in a manner of speaking, eternal through recurrence.
Nietzsche essentially proposed that the answer to overcoming the human
condition—in all its wretched incompleteness—could only be found through
affirming the eternal, undifferentiated, and humanly speaking indifferent, process of
life as the only true reality. Only by this affirmation could one live free of otherworldly illusions (cf. ibid. 273-274) and only such a life would be worthy of eternal
repetition.
The notion of being caught in a cosmic loop where all is determined for all
eternity truly seems like the greatest imaginable weight, and Nietzsche was acutely
aware of the immensity of his wager in relation to the human (see Nietzsche 1974,
229-230).28 The countless—and all of them tormenting—realizations of this
possibility are too numerous to be recounted here mainly because they comprise all
that which concerns metaphysics, religion and to some extent even science and
technology. There is, however, one aspect in Nietzsche’s viewpoint that helps us

I will discuss Nietzsche’s notions of Übermensch (overhuman) and eternal recurrence relative to my
concept of the post-human in Part III. It may be noted here that I will emphasize their beyond-human
implications, which is to say that whatever the import and value of the philosophy of the overhuman,
they are not humanly (understood within the given biological frame) accessible.
28
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better understand the contemporary sensibility (or rather lack thereof) concerning
organicity and its problematics.
One can argue that it is due to the ubiquity of modern science and its
irreplaceability in the human condition that the potential horrors of eternity no
longer touch the mortal mind as they used to. If eternity still manifests a problem,
with or without recurrence of the same, it concerns primarily set theorists and
cosmologists, not individual humans in their daily lives. Insofar as the human animal
is concerned, eternity has come to represent all that which science has proven to be
beyond human experience. Relative to this existential aspect of eternity, Friedrich
Nietzsche stood as the last major Western philosopher to attempt an understanding
that included the individual and its recognition of its own situation—which, as
implied above, also inspired Arendt (see Arendt 1998, 97).
The numerous interpretations of Nietzsche’s doctrine aside (see e.g., Fink 2003;
Heidegger 1991; Löwith 1997), it acts as a replacement to both the passive nihilism
of otherworldly promises of immortality provided by Christianity and the rational,
objectified rendition of eternity as a problem for mathematics.29 The “great weight”
of this doctrine is the result of it being posed to a finite individual faced with the
(humanly) impossible task of finding meaning to life in a universe without all external
mediators, be they gods or scientific truths. In addition to being the greatest weight,
Nietzsche’s affirmation of the eternal return is, in my view, also the “great escape”
from consciousness (and conscience) -bound human to a free spirit, for whom
everything is permitted, except frailty (see Löwith 1997, 35). My claim is that
whatever the entity that could incorporate nature’s actuality fully into itself (see
Ansell Pearson 2006), i.e. accept the organic indifference of nature as a precondition
of life and just be done with it, it would certainly no longer be relatable to the human
and its life condition.
Regardless of its paradoxes and its suggestiveness of transcendence, the eternal
return remains the ultimate question for a creature bounded by the realization of its
own organicity. Perhaps the most honest interpretation of Nietzsche’s thesis can be
viewed simply as the returning of the human back to nature as such; a return to the
undistinctive process of organicity that unifies all and everything.
It is relevant to note that shortly after Nietzsche's conception of the eternal
recurrence, mathematician Henri Poincaré, came up with a scientific (i.e.

29 Various complications to this division arise in connection to transhumanist views on Nietzsche’s
philosophy of the Overman (Übermensch). I will address this issue in detail in the final part of this
work.
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mathematical) proof of how the universe can be argued to return to the same
position again and again, or at least so close to the initial position that the difference
is negligible (see Brush 1981). The harrowing existential angst of Nietzsche’s demon
divulging dreadful knowledge about recurring eternities was formalized into an
impersonal equation that no longer posed any threat; only the former view presented
a perspective to which a human being could relate and thus react. The relief in the
latter resulted from its ability to turn eternity into an abstraction. In Nietzsche’s
version, the conclusion about recurrence was still weighted against flesh and bone.
The scientific version, in turn, offers an explanation of the physical processes that
no longer connect to any human experience. This work balances, in a manner of
speaking, between the experiential and the scientific but does not seek to weigh them
against each other for the simple reason they are both seen as inherent parts of the
human condition. And even if the latter can be viewed as leading to the overcoming
of the human condition itself, as it is framed in this work, I claim it must still be
viewed as being part of that what makes the human human.
One can suppose science offers its own kind of relief, even to the individual, in
furnishing knowledge beyond all possible experience. It entails the supposition that
the human, as an artificer, can act as a god-like observer above its organically
grounded common experience. Since the Enlightenment, the artificer has
continuously gained confidence in its power and capacity to clear doubts concerning
its own existence. This was already manifest in Newton’s Principia (1687), in whose
prologue Edmund Halley sets the stage for future generations, and not only for
scientists but everyone acquainted with the new faith by stating that “in reason’s
light, the clouds of ignorance/Dispelled at last by science.” But the germs of reason's
victory over random ignorance also cast a shadow on the lived experience as a
measure of things. The modern human has in large part extended itself too far to
even recognize the fundamental, indeed ontological, difference of its artifice from
the organic boundaries that still circumscribe it as a living system.
Inasmuch the world becomes measurable by reason alone, it also loses its
tangibility, the realness that exists only in singular experiences and their evocations.
Such realizations do not enter consciousness unless they are specially evoked and,
even then, they hold only residual relevance in the everyday scheme of things.
In Parts II and III, I will address the discrepancy between the human capacity to
know and make, in terms of causal relations and their applications and the human
capacity to evaluate the product of its artifice in any other than quantifiable terms.
The guiding thread of my discussion is that, at this point in the history of the species,
the human is beginning to experience how far apart these two realms of knowing
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and evaluating can eventually develop. Human artifice defines the threshold between
the given and the created, or as Arendt noted, it “separates human existence from all
mere animal environment, but life itself is outside this artificial world, and through
life man remains related to all other living organisms” (Arendt 1998, 2). However, as
artifice presently works already at nanoscales, where the process of life (and non-life)
is being controlled and engineered to new organizations and purposes (see Dupuy
2009, xvi), Arendt’s labor and its autopoietic ontology needs to be reconfigured, if
not defined altogether outside organicity as such.
I am not, however, concerned about the authenticity of life, nor any inherent
sacredness of life as it is given to us in nature, but about the making of life, which
presupposes a process uncharacteristic of natality as a given, and therefore, an
unpredictable property of living beings. Making life presumes a degree of control
over that which is naturally or spontaneously brought forth in and by a living
organism through its self-production and -emergence. This, if anything, also
concerns the role and affordance of organicity as an incontrovertible constraint. It is
evident that science aims to help the human to escape its flesh and thus find answers
to the “problem”of organicity. Flesh, considered as the insurmountable barrier
between thought and its execution, appears as the enemy of all philosophers, and all
humans are philosophers, whether they know it or not. At the same time, the
embodied individual experience is never directly shared with others: it never attains
a sense of full unity—as mortals, we exist, interpret and perish unaccompanied in
our imperfect bodies.

Organicity and artifice: circumventing natural ruin
Through the lens of natural sciences life process is best understood as a system
whose totality of processes, be they organic or artificial, tend toward increasing order,
i.e. information, and complexity in time (see Wiener 1989). Ontologies are not
relevant to this view, for it sidesteps the whole paradox of being and thought and
assumes an “absolute” perspective over the nature and relevance of all observable
processes. This view to life is the most sophisticated and detailed in the human
arsenal primarily because it extracts all experiential unknowns, anomalies and
idiosyncrasies out of the equation.
In the general scientific frame, such notions as distinction and (dis)order are based
on the concept of information. The three generally accepted domains of information—
physical, syntactic and semantic (see Niiniluoto 1996)—run roughly parallel to the
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ontologies I am positing as the foundation of the human condition, namely, 1) the
physical domain touches organicity as a process of life, 2) the syntactic domain
involves the means of communication (i.e. the structures and possible couplings a
system can sustain in its environment; and finally, 3) the semantic realization of
information as human communication, which relies on human plurality as its basis.
Information is a deceptively common term (and never more so than in the 2010s),
and perhaps precisely due to its commonness, an extremely difficult concept to
define. For reasons relating to second-order cybernetics (some of which were already
discussed), I will entertain the concept in a very simplistic manner.30 My aim is to
probe information’s general scientific conceptualization and its role as a means (i.e.
as an artifice) of making sense of the life process.
According to the Cambridge Dictionary of Philosophy, information is “an objective
(mind independent) entity. It can be generated or carried by messages (words,
sentences) or by other products of cognizers (interpreters). Information can be
encoded and transmitted, but the information would exist independently of its
encoding or transmission” (Audi 1999, 435). As is evident based on the terminology
used, the definition takes information for granted, ontologically speaking, i.e., it
presupposes information to be a fundamental part of an (assumedly) objective reality
independent of the observer31. It serves to point out that, etymologically, the term
information stems from the Latin verb informo, which refers to generating order (a
formative means): to fashion, shape, form and, perhaps most interestingly, to “form
an idea of a thing” (see Lewis and Short 1879, loc. I.41).
Second-order cybernetics demonstrated how the concept of information is not
fundamental to modelling of systems as self-producing and -sustaining unities (see
Maturana and Varela1980). Considering the mainstream scientific view of the world,
the second-order view seems like an afterthought. Francisco Varela contended that
“information, sensu strictu, does not exist. Nor do, by the way, the laws of nature”
(Varela 1981, sec. 3.3.3, para. 3). In other words, information is but a means, which
we humans create to make better sense of our environment. Such contentions do

30 For a critique of (or an extension to) the definition of the concept of information given here see
Parikka 2010, whose conceptualization of information follows Gilbert Simondon’s cybernetic view
(see Simondon 1958/2016).
31 Gilbert Simondon’s theory of information (see e.g. Simondon 1958/2016) can be mentioned here
as an example of a perspective that took its cue from the first order cybernetic foundation of
information.
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not sit well with the instrumental acumen of homo faber, whose function lies in
extending human knowledge of the environment beyond all experience.
It needs to be said that neither the second-order view, nor the parallel view
offered in this work, strive to extend human knowing of the world. They do the
opposite. They turn inward and survey the affordances that make knowing itself
possible—even though they recognize the paradox involved. The second-order
cybernetic paradigm is fundamentally a reflexive enterprise. It asks the existentially
weighted question “why?” instead of the scientific interrogative “how?”
As regards this reflexivity, Arendt remarked that had the scientist asked questions
about why the human pursues knowledge, or what should be human stature relative
to other livings systems etc., there would be no science in the sense we have today
(see Arendt 2007, 44). Yet we must also acknowledge that had the human been so
organized as to have been satisfied to ask merely questions relating to its being, it is
doubtful it would have ever managed to leave the darkness of its ancestral caves,
much less built space rockets and the like. Science (and thus artifice) has one
fundamental purpose: it functions to alleviate the consequences resulting from
organicity and plurality and resolve them completely, if feasible. The alleviating
function of artifice may not always be obvious, yet it appears even in the case of
physical descriptions of the life process, as will become evident below.
It seldom occurs to us, as subjective and plural creatures, that, as a physical
process, organic life is in itself a true rarity, a very improbable state of affairs, whose
existence (at least as it exists on this planet) is tied incurably to the biochemical
process and the dissipation of heat into the environment. In the physical description,
organicity tends toward order because order is necessary for autopoiesis and
functionality: Without physical order (or information), nothing happens (see
Arnheim 1971, 3). Life presumes organization and organization is a form of order.
The cycle of “growth and decay", a metaphor Arendt uses in the HC (see Arendt
1998, 98, 100), aptly characterizes organicity and its constant struggle to persist. From
the human experiential perspective, one may argue, the condition of life must
necessarily be laborious because its probability is so negligible.
Life is laboring, even if it gains its existential meaning only at the level of the
human unity existing in the physical space. The ultimate end of all laboring, as it is
given in the first and second law of thermodynamics, is that the entire universe will
eventually end up in a state of maximum entropy, an equilibrium state, in which all
motion and thus all events have become impossible. And life is, after all, all motion,
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all event. Norbert Wiener brings this cosmological process down to earth in stating
that
as entropy increases, the universe, and all closed systems in the universe, tend naturally
to deteriorate and lose their distinctiveness, to move from the least to the most
probable state, from a state of organization and differentiation in which distinctions
and forms exist, to a state of chaos and sameness. [...] But while the universe as a
whole, if indeed there is a whole universe, tends to run down, there are local enclaves
whose direction seems opposed to that of the universe at large and in which there is
a limited and temporary tendency for organization to increase. Life finds its home in
some of these enclaves. (Wiener 1989, 12)

To the human observer dead matter is ubiquitous in the universe and thus it is also
the most probable state of being in the universe, while life is a state that is very
difficult to come by (not to mention sustain for long periods of time). It is this life
that the human, conscious as it is of its rarity, must seek to conserve one way or
another.
In Wiener’s first order cybernetic view, all things tend toward disorganization,
and yet, there is a process, call it life, that can temporarily fight against increasing
disorder through laboring, thereby giving rise to multitudes of specific organizations
of life, veritable enclaves of order. Consequently, a living system is possible only
insofar as it can sustain an organization and thus avoid heat death, or losing its
organization and diffusing into the background as a part of the above-mentioned
state of chaos and sameness. Yet, at the same time, by laboring and sustaining its
organization, the system also increases disorder in its environment.
Erwin Schrödinger, Wiener's contemporary and arguably one of the greatest
physicists of all time, captured this superficially contradictory but, in the end, the
most basic condition to which living systems are bound in stating that:
Every process, event, happening—call it what you will; in a word, everything that is
going on in Nature means an increase of the entropy of the part of the world where
it is going on. Thus a living organism continually increases its entropy—or, as you
may say, produces positive entropy—and thus tends to approach the dangerous state
of maximum entropy, which is of death. It can only keep aloof from it, i.e. alive, by
continually drawing from its environment negative entropy [...]. (Schrödinger 1944,
Ch. 6, sec. It feeds on ‘negative entropy’, para. 1)

The human peculiarity, as a living system amidst this chaos, lies in its capacity to
exceed all natural means in creating negative entropy, or negentropy. Namely, it is the
only species, insofar as it is known, whose drawing of negative entropy from the
environment exceeds mere laboring. The human creates artificial order through its
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artifice not only to sustain its existence but to extend it. Only homo faber can deliver
the human from natural ruin.
Wiener’s artificer, science as its spearhead, finds its most profound meaning at
this very juncture. Artificer’s role is to sustain a local and temporal negentropic
tendency in the universe. As Wiener states, “the scientist is always working to
discover the order and organization of the universe, and is thus playing a game
against the arch enemy, disorganization” (Wiener 1989, 34). In the first order
cybernetic terms, the archenemy is disorganization, the process of life, labor, or
organicity, call it what you will, or that which reminds the human of its own
inescapable demise, both as an individual instance of living matter and as a member
of species, whose fate it is to evaluate and assess everything its condition deems
relevant.
Following Wiener, the very existence of systems, as observed by the human,
whether organic or artificial, presumes a struggle to multiply, organize and thus retain
a local and temporal order in an environment that on the whole tends toward
disorder. At the level of the existence of the human animal, this struggle is
commanded by artifice, into whose logic, as noted, I will delve deeper shortly. For
the moment it suffices to recognize that, as an organic creature, the human is
conditioned to build a world, whose purpose is to sustain and increase unnatural
order that would not otherwise occur on this planet.
Homo faber, the artificer, is not ontologically equipped to exist in a reciprocal
relationship with its natural environment (nor with its fellow humans, for that matter)
but is rather conditioned to use its brain power to mold its environment to fit the
demands of its own ontological restraints. As Arendt points out,
only homo faber conducts himself as lord and master of the whole earth. Since his
productivity was seen in the image of a Creator-God, so that where God creates ex
nihilo, man creates out of given substance, human productivity was by definition
bound to result in a Promethean revolt because it could erect a man-made world only
after destroying part of God-created nature. (Arendt 1998, 139)

The crux of the matter is that human world-building attains progressively
pathological forms, as evinced by such existential threats as overpopulation, climate
change, potential nuclear wars and other emerging technological unknowns. The
artificial order that such systems and methods produce cannot be said to be
pathological in itself, however. The evaluation is dependent, as always, on the
observer.
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The structural extension of the human to ever higher levels of order through its
natural intelligence, or brain power, as Arendt called this capacity (see Arendt 1998,
171-172), easily disposes the plural, social human from the center stage of human
affairs. Insofar as the world is built on knowledge that is of necessity (i.e. 1+1=2,
etc.), the plural human is redundant. The aim of science and homo faber lies in the
unfolding of existence as unmediated information—although this is never explicitly
stated anywhere. The peculiar thing about artifice is that orients itself toward things
without reflecting on its own function. This is how artifice (and science in general)
is conceivable in the first place.
And yet, in the end, viewed from the perspective of the reflexive animal itself, the
human cannot look at itself and the world from without its affordances. This leaves
an element of doubt hanging over its condition and its meaning overall. Nothing will,
however, stop the human from trying to inch its way ever closer to some working
definition of nature as such, which it could finally make into something artificial (cf.
Arendt 1998, Prologue, 3). To be sure, all sciences play a part in the process of
artificing the human into a more understandable and controllable creature.
In sum, all social and artificial couplings the human takes for granted as it works
on and acts in the world are afforded by its organization of life. This organization
could well be different, but then the consciousness and, consequently, also
observations of life would be different. Without the plural ontology, this particular
organization of life would have lacked relationality, including the recognition and
communication within a shared (and thus self-coherent) condition. Without a shared
condition, the species’ self-realization would not have broken beyond mere organic
toils and troubles. Yet, any recognition of this shared condition remains subservient
to organicity, which includes as its key element the phenomenon of natality (see
Arendt 1998, 9). Without natality and its counterpart, mortality, human action would
lose its meaning: new beginnings in a shared world demand the emergence and
disappearance of unique individuals (see ibid.). Without recognizable beginnings (and
endings) in the life process, there would be no action, sensu stricto, only repetitions of
the already experienced and communicated. In Arendt’s words,
the miracle that saves the world, the realm of human affairs, from its normal, “natural”
ruin is ultimately the fact of natality, in which the faculty of action is ontologically
rooted. It is, in other words, the birth of new men and the new beginning, the action
they are capable of by virtue of being born. (Arendt 1998, 247)
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I will now turn my attention away from organicity and related plural contingencies
to artifice and its separation from the naturally given. If natality and action save the
human from natural ruin, then so does artifice, although the principle at work could
not be more different. As regards action, if conceived in its own right, Arendt’s
conception of it has intrinsic value and cannot be devised as a means, i.e. the mere
existence of the condition of plurality, regardless of what it entails, redeems the
human from mere laboring and artificing and conveys a sense of remembrance
through unique actions. Artifice, understood in ontological terms, has no such
internal propensity relative to the human. Its logic is in the creation of external order
beyond both the ambivalence and unpredictability of organicity and the
interpretability of plurality. Inasmuch as the human, as homo faber, engages in worldbuilding or creating things and systems that would not otherwise exist in the world,
it simultaneously works to separate itself from its given conditions.
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PART II: ARTIFICE

The dream upon which human research obscurely feeds is fundamentally that of
mastering, beyond all atomic or molecular affinities, the ultimate energy of which all
other energies are merely servants; and thus, by grasping the very mainspring of
evolution, seizing the tiller of the world. (de Chardin 1959, 250)

The human artifice of the world separates human existence from all mere animal
environment, but life itself is outside this artificial world, and through life man remains
related to all other living organisms. For some time now, a great many scientific
endeavors have been directed toward making life also “artificial,” toward cutting the
last tie through which even man belongs among the children of nature. (Arendt 1998,
2)

Separation from natural environment
At the end of Part I, I suggested that artifice is the realm within which the human
seeks to curb both organic and plural contingencies. I introduced the basic character
of artifice as the means by which the human seeks to surmount the natural
environment and, in so doing, becomes a tool-maker and -user, the designer and
builder of a parallel, artificial world.
However, artifice entails no redemptive solution as to its own consequences.
Arendt proposed this redemption can only be found in the realm of human plurality.
According to her, “homo faber could be redeemed from his predicament of
meaninglessness [...] only through the interrelated faculties of action and speech,
which produce meaningful stories as naturally as fabrication produces use objects”
(Arendt 1998, 236; see also Taminiaux 2006). It is at this juncture my work most
critically challenges Arendt’s configuration of the human condition. One of the main
concerns in this part is the question whether plurality can any longer be seen to entail
a redemptive quality in the present and future stages of technological development.
Toward the end of this part, I will argue that the more complex and autonomous
systems and machines created for human purposes become, the more difficult it
becomes to estimate their function in reference to the human condition at large.
Paradoxically, artifice as a means of creating order to an otherwise unruly nature has
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now developed into an engine of uncertainty and uncontrollability at practically all
systemic levels, except perhaps for the so-called “shop-floor” level, where the cause
and effect of artifice still remains relatively predictable. The levels beyond the shopfloor are never straightforward cause and effect chains but involve couplings at all
ontological levels, each of which brings its own problematics into the convergent
whole. Professors Braden Allenby and Daniel Sarewitz exemplify this complexity as
follows:
At the shop-floor level [Level I, TK], technologies captured in artifacts often produce
progress toward specified goals (that's why they are adopted). At Level II, the goals
may still be visible, but because of the qualitatively different complexity of these
networks […] performance is usually patchy […]. Progress, if it comes, is an outcome
of embedding more of the system in the technology itself, or, failing that, of the much
less reliable process of political action. Finally, at Level III, technology systems need
to be understood as transformative Earth systems. (Allenby and Sarewitz 2011, 65)

The levels of technology (see Allenby and Sarewitz 2011) can be viewed as observer
positions that scale in complexity. The more profound changes a technology can be
expected to produce at level I, the more radical and uncertain its couplings at level
II will most likely be.
In the wake of ever more compelling technological systems and their application
to enhance natural processes, claims about making life artificial no longer elicit much
wonder. This potentiality already escaped the realm of fantasy round about the time
Arendt was writing the HC.32 Arendt's statement about making life artificial bore
witness to an existential anxiety, which, today, some six decades thence, has
transformed into a sedate matter-of-factness about technological development. The
fact is, however, that Arendt's concern over artificial life has now been practically
realized. This is perhaps most explicitly present in the definition of synthetic biology, or
the “design and construction of novel biologically based parts, devices and systems,
as well as the redesign of existing natural biological systems, for useful purposes”
(Roberts et al. 2013, 1219). In this description, the autopoietic process of life is
already rendered into an artifice of life.
Some 90 years ago it seemed still relevant to point out without any critical
connotations that “[e]verything that the human race has done and thought is

32

The discovery of the double helix structure of DNA took place in 1953 (see Pray 2008).
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concerned with the satisfaction of deeply felt needs and the assuagement of pain.”33
In the present state of artifice, the human wish to be emancipated from organic
necessity through artifice has advanced to the level where some scientists are
investigating the feasibility of conquering the most fundamental pain of all, death
itself (see Sethe 2004). The wish to conquer natural processes remains the same as
90 years ago, but the level at which this wish can now be applied could hardly be
much different. At this stage of development, it would be intellectually unobservant
to ignore the need and the eventual consequences of assuaging the brevity and often
brutal exigencies of organicity in the age of genetic engineering, artificial intelligence,
3D-bioprinting and the like. In a recent Newsweek article, Zoltan Istvan, a central
spokesperson for the transhumanist movement, noted that
[a]s a secular transhumanist—someone who advocates for improving humanity by
merging people with machines—I don’t believe in death anymore. […] The quagmire
here is that if computers can one day calculate complete realities, including a specific
moment in time of an entire physical human being, then all we have to do to resurrect
the dead is 3D-print them out. […] Most transhumanists' number one goal is to
become immortal through science. (Istvan 2018, para 2)

The deference to artifice connects directly to the human sense of mortality, whose
trajectory it can only counter by artifice, and whose linear negentropic thrust runs
opposite to the entropic cycle of biochemical systems. Yet, rebellion against the
inherent discrepancy of organicity is not something the human chooses, in the
autopoietic framework, it is in its condition to do so. Even Arendt seemed to suggest
something to this effect in noting that “the wish to be liberated from labor’s “toil
and trouble,” is not modern but as old as recorded history” (Arendt 1998, 4).
This situation impinges on a multitude of ethical questions, which are, however,
relevant for this work only ontologically and thus in a non-normative sense.
Ontology precedes the investigation of what the ancients referred to as arete34, or
virtue, or what we would today call morality. As illustrated in Part I, the levels of
description I am concerned with pertain to the basic conditions for being, making
and acting and, as such, I insist they coincide with ethical questions only at an
analytical level. A consideration of the goodness or badness of artifice as such would

33 This statement by Albert Einstein first appeared in an essay “Religion and Science” published in the
New York Times Magazine, November 9, 1930: 1-4.
34 Or virtue. In the HC, Arendt refers to it as 'excellence' (see Arendt 1998, 48-49), which, in the ancient
context had a different meaning to ours.
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be absurd in the present framework. Ontologically speaking, artifice has its inherent
function in the human condition, but whether it needs redemption is an analytically
separate question. My interest in this part is focused on the role and function of
artifice in the human condition and how it can, in the end, be viewed as having come
to define the limits of not only the human condition but the human itself.

Techne in artifice
Since I am making the claim that artifice, as compared to six decades ago, is no longer
fully relatable to the human as a biological and a plural creature (see. Arendt 1998,
230), a detailed discussion on its roots is doubly warranted.
As far as it is known, it was roughly some 3000 years ago in the general area today
known as Greece that the human began to reflect on its activities and categorize
them. The roots of Arendt’s conceptualization of artifice can be traced to these very
same ancient Greek definitions of instrumental and technical activity (techne and
poiesis, respectively) (see Roochnik 1998), which, as I will argue below, stand in
opposition to action.35 This division between making and acting is no longer generally
recognized outside philosophical treatises, which may also contribute to the difficulty
of understanding its importance for the human condition in modern times. The
dissolution of this particular distinction has been a long process, however. In a sense,
it was already well on its way in Plato’s time, as Arendt suggests in the following:
Plato and, to a lesser degree, Aristotle, […] were the first to propose handling political
matters and ruling political bodies in the mode of fabrication. This seeming
contradiction clearly indicates the depth of the authentic perplexities inherent in the
human capacity for action and the strength of the temptation to eliminate its risks and
dangers by introducing into the web of human relationships the much more reliable
and solid categories inherent in activities with which we confront nature and build the
world of the human artifice. (Arendt 1998, 230)

35 In addition to techne, the relevant Greek terms for the understanding of artifice in this work are
episteme, theoria, phronesis, poeisis and praxis, each of which I will discuss in the following chapters. In
ancient Greek, episteme often appeared together with techne as a particular kind of knowing or production
of knowledge. Theoria, in turn, referred to contemplative thinking. Phronesis is the general category to
which the activity of praxis is related. In this work, the former has parallelisms with plurality and the
latter with action.
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The ancient Greek term techne, variously translated as art, knowledge, skill, artifice or
craft, is perhaps the single most powerful and definitely the most prolific concept
ever devised in the attempt to understand the human capacity and will to model,
make and create stuff. Its origins can be traced to the ancient Greeks well before
Plato (see Parry 2014; Roochnik 1998), although most of what is known on its use
seems to be attributed to Xenophon and Plato—both students of Socrates, the latter
of the two having taught Aristotle. Aristotle was the first to properly distinguish
between techne and episteme as two different modes of knowledge, or knowing (see
Heidegger 1977, 13) but, for now, we are only concerned with the former.
Aristotle defined techne (translated as ‘art’ in the quote below) in Nicomachean Ethics
as follows:
[A]rt is identical with a state of capacity to make, involving true reasoning. All art is
concerned with coming into being, i.e. with contriving and considering how
something may come into being which is capable of either being or not being, and
whose origin is in the maker and not in the thing made; for art is concerned neither
with things that are, or come into being, by necessity, nor with things that do so in
accordance with nature (since these have their origin in themselves). (Aristotle 2009,
105)

Arendt used the term techne in the HC very sparsely, much less gave it a clear
definition but her definitions for both work and fabrication are clearly related to
Aristotle’s techne (and also episteme, as will become evident later).
Techne, when viewed in light of Arendt’s work and fabrication, first of all presumes
an agent, which causes a change in something external to itself (see above Aristotle):
homo faber works on something, it does not work on itself. The similarity between
Aristotle’s and Arendt’s views on this aspect becomes evident in comparing the
above quote with the following two statements by Arendt:
work itself then always requires some material upon which it will be performed and
which through fabrication, the activity of homo faber, will be transformed into a worldly
object. The specific work quality of intellectual work is no less due to the “work of
our hands” than any other kind of work. (Arendt 1998, 91)

The work of our hands, as distinguished from the labor of our bodies—homo faber
who makes and literally “works upon” as distinguished from the animal laborans which
labors and “mixes with”—fabricates the sheer unending variety of things whose sum
total constitutes the human artifice. (ibid., 136)
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Artifice has to do with the capacity to make, contrive and bring into being something
that would not otherwise reveal itself, which essentially means techne is grounded in
the human cognitive capacity.36 It is also of interest here that the second quote above
from Arendt presents a similar dichotomy between work and labor as there exists
between autopoiesis and allopoiesis in Maturana and Varela’s theorizing: the latter
works on or for something (other), while the former refers to internal self-sustaining
processes (e.g. metabolism), or processes of self-reflection and -creation.
Philosopher David Roochnik’s take on techne (see Roochnik 1998) is fascinating
and presently very relevant for the reason he separates pre-Platonic definitions of
techne into eight different sets of criteria, beginning with primitive and ending in a
systematic definition. Most of these sets of criteria, if not all, have some similarities
with the Platonic and Aristotelian criteria for techne. Relative to the present discussion,
Arendt’s explication of the nature of work, or that which refers to human artifice, can
be seen as an amalgam of what Roochnik refers to as the third and the fourth lists of
criteria for techne, or the Solonic and the Promethean conceptions (see Roochnik 1998,
31-41).37

36 In the Aristotelian frame, cognition seems to necessitate the incursion of episteme, or (scientific)
knowledge, into our definitions. I am presently ignoring that which Aristotle referred to as “true course
of reasoning” for it relates to the concepts of episteme and theoria, which will be discussed separately.
37 Note that, below, the Solonic conception is the same as the list of criteria 2, or the Homeric
conception (see Roochnik 1998, 26) with one added criterion (see ibid., 31).

“List of criteria 2: The Homeric conception
1. A techne has a determinate task or field. The various technai—wood-working, smithing, weaving—
are directed to the achievement of something specific. 2. It is usually, but not necessarily, productive.
Ships, houses, and metal-work are examples of products. A skill like piloting a ship, while not explicitly
called a “techne” in the poems, is nonetheless described by using a derivative of “techne.” Soon after
the Homeric poems, the prophet, doctor, singer, and herald are be said to possess a techne. 3. It has
to be applied in order to be complete. The shipbuilder who does not build a ship is not a complete
shipbuilder. 4. Its results are beneficial and are “for the people.” The technai, even if they are not
explicitly called such in the poems, belong to the demiourgoi, those whose works benefit, can be shared
and admired by, the démos. As a result, the technités can be recognized, certified, and rewarded by
ordinary people. He has earned the right to “hang a shingle,” and thereby be “invited” to do his work.
5. Techne requires mastery of rational principles that can be explained, and therefore taught. The
woodworker and the pilot, for example, employ rudimentary applied mathematics […]” (Roochnik
1998, 26).
“List of criteria 3: The Solonic conception. 1.-6. Same as List 2. 7. A techne is use- or value-neutral
and cannot in itself bring happiness” (ibid. 31).
“List of Criteria 4: The Promethean Conception
1. A techne (with the possible exception of writing) has a determinate subject matter or field. 2. It has
a useful result, either directly, as in the case of the shipbuilder, or indirectly, as in the case of writing
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On the face of it, only the Promethean conception understands techne in the sense of
creating a world separate from the circular processes of nature (see Roochnik 1998).
From the perspective of homo faber, the separation is no doubt beneficial: whatever
can be made to yield or conform to human purposes or control, or at least to some
semblance of control, is automatically something the human should strive for. Techne
thus advances human separation from not only nature but from gods as well (see
Roochnik 1998, 41; cf. Arendt 1998, 139-140).
What stands as a central function of techne in the Promethean conception is its
utility relative to the human condition (see Arendt 1998, 153, 158 for the
usefulness/necessity of work). Roochnik notes that techne “has a useful result, either
directly, as in the case of the shipbuilder, or indirectly, as in the case of writing and
arithmetic, whose knowledge can be used to supplement and assist the process of
production” (Roochnik 1998, 41).38 Arendt, in turn, emphasizes the procedural,
reifying and finite nature of techne by its singular determination to achieve a goal.
According to her, “[i]n the process of making [...] the end is beyond doubt: it has
come when an entirely new thing with enough durability to remain in the world as
an independent entity has been added to the human artifice” (Arendt 1998, 143). A
human made thing always has a purpose outside itself, i.e. a goal, no matter how
trivial, which it itself has not defined through its organization (cf. Maturana and
Varela1980, 78). In relation to the human, artifice concerns processes that never exist

and arithmetic, whose knowledge can be used to supplement and assist the process of production. 3.
It promotes human independence from gods, nature, and chance. 4. It must be applied, either directly
or indirectly, in order to become useful. 5. It is easily recognized. Because each item on his list is readily
identified by the chorus [ref. to Aeschylus' Prometheus Bound, TK] as real and valuable knowledge,
Prometheus succeeds in persuading them that he is humanity’s friend. 6. The technai are teachable.
Prometheus, after all, transmitted them to humanity, and men could presumably do the same by
teaching them to others. Prometheus uses verbs like “show” (458, 482), “discover” (460, 468, 503),
“invent” (477), “mark out” (487), and “lead into [techne]” (497-98), to describe how he brought techne
to humanity. All could be used to describe teaching. A techne, then, has a rational content, a logos,
that can be communicated. 7. Perhaps because of its exemplary intelligibility, arithmetic is
paradigmatic. Perhaps for similar reasons, writing is included.” (Roochnik 1998, 41)
38 Of the pre-Platonic conceptions of techne, the Promethean view includes writing as techne (see
Roochnik 1998, 41). Again, techne refers to a technique or capacity that can be externalized, or reified
and, hence, something to which can be referred after, and which can be applied further. It seems
writing as the extension of thought and speech became a matter of interest round about Plato's time
(see Phaedrus). The detached nature of the written word and its independence in time and place caused
uneasiness in the human who had so far relied mostly on memory (see Havelock 1963; Ong 1986).
The anonymous, “dead” mode of the word existed apart from the human as a speaker of words and
doer of deeds (cf. Arendt 1998, 178-179). Who was it in the word, materialized on some substrate, that
knew anything and how could it be trusted? This problem recurs with each new modality in the
extension of speech and thought, albeit each new extension manifests it in a different guise.
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for their own sake. In the strictest autopoietic sense, human made things do not enter
the physical space to sustain their own organization. In Part III, however, I raise the
question whether this characteristic of artifice any longer applies in all cases.
In the HC, Arendt focused specifically on the enduring aspects of human worldbuilding, which she saw were losing their character in the relentless cycle of
consumption to which the modern human, as we know, is very much predisposed.
She notes, for example, that “[u]nder modern conditions, not destruction but
conservation spells ruin because the very durability of conserved objects is the
greatest impediment to the turnover process, whose constant gain in speed is the
only constancy left wherever it has taken hold (Arendt 1998, 253). In the modern
world, in the wake of artifice constantly finding new and more efficient means to
“make” nature (cf. Arendt 1998, 152), it stands to reason that the use-cycles of things
shorten and processes of fabrication quicken along with the development of
knowledge and techniques of fabricating. In a sense, these ubiquitous and ceaseless,
both informational and mechanized processes of making and fabricating, can be
argued to resemble an indefinite cycle of consumption (as a form of metabolism) of
updated versions of things used for the same basic purposes.
It is in only in the modern context that techne seems to gain a momentum of its
own. Philosopher Maurizio d’Entrèves has argued that Arendt approached the
category of nature from two opposing orientations in her attempts to make sense of
modernity (see d’Entrèves 2016). One orientation relates to the elevation of labor as
the highest good in the human condition. Here, the unending process of
consumption for mere consumption’s sake condemns the modern human to a
private and anonymous survival in a world that seems as fickle and unpredictable as
nature’s processes (see Arendt 1998, Ch. 43; also Coeckelbergh 2013, 178). The other
orientation, in turn, relates to the developments of modern science and technology
and their ramifications, starting from Galileo’s empirical proofs and the consequent
loss of the human identity and stature as the measure of things (see Arendt 2007).
These developments, as we know, have since culminated in the extension and
automation of human functions to artificial things and processes; a developmental
trajectory, which appears to have no foreseeable end.
In and of themselves, both stances to modernity conform to the general historical
view of the past few centuries, where the human has either forfeited its capacity to
act (politically) in favor of mere labor and consumption, or developed its artifice to
take command of processes to an extent that their relatedness to the human and its
condition have become suspect. While both views are plausible, they are difficult, if
not impossible, to reconcile since, as Maurizio d’Entrèves argues,

115

in the former we have nature intruding upon and even destroying the human artifice,
while in the latter we have art (techne) expanding upon and replacing everything natural
or merely given. The result is to endow nature with an ambiguous status, since in the
former case the victory of animal laborans indicates our subjection to natural processes,
while in the latter case the expansion of scientific knowledge and of technological
mastery indicates the overcoming of all natural limits. The modern world would thus
appear to be too natural and too artificial, too much under the dominance of labor
and the life-process of the species, as well as too much under the dominance of techne.
(d’Entrèves 2016, Ch. 3, para. 11)

d’Entrèves is one of the few commentators who so directly relate Arendt’s concerns
about homo faber’s modern world-building efforts with techne as the paradigm.
Sociologist Philip Walsh can be included alongside d’Entrèves on this matter (see
Walsh 2015, chs. 6-7).
With reference to d’Entrèves’s observation in the above quote, I hold that the
two views, one emphasizing the overpowering role of labor (organicity) and the other
that of work (artifice), are indeed incompatible but only insofar as they are viewed
external to any causal relation (or coupling) between them. For example, looking
back on d’Entrèves’ point about the modern cycle of consumption (see d’Entreves
2016), it is quite apparent that without the scientific developments of the past 200
years or so, the argument for the victory of animal laborans would be inconceivable.
At any event, the predilections in artifice, and its utility in the human condition,
can once again be traced to the ancients. The next chapter probes deeper into this
situation.

Ancient tangles of artifice
In Nicomachean Ethics, Book VI, Aristotle famously separates techne from episteme as
two forms of knowing. As implied in the preceding chapter, there has been
considerable disagreement through the ages on how exactly do episteme and techne
differ in kind and, mostly, it seems they cannot be completely separated (see Parry
2014). Arendt’s one-time teacher, Martin Heidegger, for example, acknowledged
their similarity but, following Aristotle, made a point about their difference and the
nature of techne in this fashion:
From earliest times until Plato the word techne is linked with the word episteme. Both
words are names for knowing in the widest sense. [...] Aristotle, in a discussion of
special importance (Nicomachean Ethics, Bk. VI, chaps. 3 and 4), distinguishes between
episteme and techne and indeed with respect to what and how they reveal. Techne is a
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mode of aletheuein. It reveals whatever does not bring itself forth and does not yet lie
here before us, whatever can look and turn out now one way and now another.
(Heidegger 1977, 13)

Concerning the process of revealing, it may be said that, insofar as techne is accepted
as a necessary part of being and acting as a human, we are talking about a constant
revealing in the sense of the human observer making distinctions and interacting with
the world, making natural processes conform to its understandings and experience
of the environment. I touched on this situation in Part I (see chapter “Observing
Systems”) although in a somewhat different vocabulary.
Both techne and episteme are configured in the Arendtian conception of artifice and
its role in the human condition. For reasons that will be elucidated below, I will refer
to episteme as a reason-based procedure that need not directly produce anything itself
but is, rather, the facilitator in the production (poiesis) of things. Techne, on the other
hand, pertains to the actual making or production of something or some state of
affairs, something other than what the activity itself comprises (see Parry 2014). Even
if a definite distinction between the two seems impossible, they both point to
somewhat different predilections in human artifice. The medical profession appears
to be one of the few fields where a clear distinction between these two remains
relevant. The following explication of the distinction, even if not exactly the same
that will be given in the discussion below, still bears upon my use of both techne and
episteme in this part:
Episteme involves abstract reasoning about idealized, disembodied, universal
concepts. Its methods are deduction and generalization; it is the basis for modern
science and appears in medicine as the quest for methodological rigor. Its most
muscular manifestation is the evidence-based medicine movement. Techne involves
a mix of the abstract and the practical. Its goals are the development and testing of
“recipes”; it is the basis for modern engineering and appears in medicine largely in the
form of numeric reasoning, such as applied statistical inference. (Wears 2004, 15)

The discussion on ancient uses of techne and episteme, which still hold to some extent,
should help make visible the complexity of artifice, even if only on the conceptual
level. From the onto-epistemological standpoint, the division turns easily even more
complicated. Episteme can, in the end, be defined as a kind of a techne itself, inherent
to human cognitive capacity and predisposition to order, model and manipulate the
environment for specific purposes. With such an interpretation, we are referring to
an ontological foundation of human worldliness that is fundamentally tied to the
organization of life of the system (i.e. human), yet whose manifestations in the world
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remains separate from all organic processes. In the HC, this insight appears in the
following form:
[T]the image or model whose shape guides the fabrication process not only precedes
it, but does not disappear with the finished product, which it survives intact, present,
as it were, to lend itself to an infinite continuation of fabrication. This potential
multiplication, inherent in work, is different in principle from the repetition which is
the mark of labor. This repetition is urged upon and remains subject to the biological
cycle [...]. (Arendt 1998, 141-142)

Aside from Arendt’s reference to all processes’ subservience to organicity—the
condition of labor being life itself (see Arendt 1998, 7)—the above frames, in a sense,
a very Platonic view to human intellect's capacity to capture abstract ideas (forms)
and force them through fabrication into conditions of existence (human artifice). In
the present context, the image, or model, relates to episteme as cognitive potential, or
the ability to conceptualize, and the actual rendering of this image in the physical
space, in turn, relates to techne. Human worldliness thus depends on both, techne and
episteme, and while the prime mover is human cognitive potential, nothing would ever
materialize in the world by this potential (i.e. episteme) alone.
I noted earlier that I use episteme mainly as a reference to the rational processes
related to human artifice. Episteme’s meaning for human artifice can be again
developed by an example relating to the medical profession. In the case of a doctor,
which Plato uses as an example in Laws (see Plato 1967-1968, Book 4, 720; see also
Parry 2014), techne refers to the capacity of and proclivity to making a person healthy.
It is simultaneously a craft, a skill and a process to create health. But one need not
have rational knowledge (episteme) on the causal agent of the privation of health to
create health, i.e. a doctor need not be aware of the cause of the privation of health
in order to be able to cure it (cf. Parry 2014, sec. 2, para. 7). Similarly, an ancient
astronomer did not need to know what later came to be known as the Newton’s laws
of gravitation to predict the motions of the heavens. Here we find another partition
in the manifestation of techne and episteme, which presumes either a rational or a tacit
understanding and use of knowledge. In the case where a doctor tacitly conforms to
experience and prior knowledge without critically questioning the cause, artifice
contains the techne of observing and making (poiesis) based on imitation and memory.
For such a doctor, artifice presumes nothing more than the skill of producing a result
(see Plato 1967-1968, Book 4, 720b-e). Rational knowledge, or episteme, may be said
to enter the situation once the cause of the privation of health and its critical
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examination becomes an issue—this is excluding all supernatural conjurations taken
as efficient cause.
As part of modern (i.e. contemporary) scientific endeavour, it would perhaps
serve the purpose of this work better to refer to theoria, or the “contemplation of
truth” (Arendt 1998, 301) instead of episteme in cases where rational/scientific
knowledge is implicated. However, this attribution of theoria to scientific thinking
goes against the original meaning (see e.g. Arendt 1998, 14, 20), which had nothing
to do with artifice, rather, it was the most unworldly and thus, in the Platonic sense,
the highest and freest activity in which the human could engage in.
My appropriating theoria in this work relates to the abstract, theoretical side of
artifice, whose role in the human condition is but a few centuries old, in the strictest
sense. The potential for theoria is grounded in the human cognitive capacity, which ,
at its logical end, seemingly entails the potential to render not only the human but its
own understanding defunct. This is certainly a paradoxical proposition, but evidently
one that the human could perform by e.g. creating a superintelligent AI (see Barrat
2013; Bostrom 2014), which could then perform all thinking (or contemplation of
truth) for the human.39
To the ancients the contemplation of truth involved either a belief in a realm of
eternal forms or some otherworldly god, who, from its perspective external to all
human toils and troubles, could see and decide the meaning of life and truth for this
creature. The human merely had to have faith in this proposition, which, quite
understandably, had its uncertainties. In contrast, contemporary artifice is engaged
in creating god-like technologies which by their very superiority supposedly bring
forth an unprecedented era of abundance and limitless beneficence (see. e.g. Bostrom
2005b; Hughes 2004; Kurzweil 2008).
At any event, since the modern period and its science, it is certainly true that the
notion of contemplating truth can no longer be taken literally, yet, that is what
modern science still strives for in its most complex and abstract forms, even if it
never admitted to seeking something so preposterous as the “truth.” This is to say
that what the ancient human considered to be the highest and the most liberating
activity, has, in the course of the development of knowledge, changed from detached
contemplation for its own sake into a veritable search for the basic principles that
make up reality. It is in this latter sense that I will refer to theoria in the following
discussions.

39

The consequences of these aspirations become relevant in Part III of this work.
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Artifice, in the common sense understanding, stands as the emblem of the
intuitive hands-on practice and tinkering, which need not be conveyed through
explicit codification and specification of knowledge. In the scientific sense, artifice
follows a generalizable methodology, a proper techne of knowing. Whereas scientific
knowledge cannot bother with particulars (e.g. the exigencies of individual events),
practical knowledge (and thus the basic art of making) can still retain a sense of
particularity in terms of form and function, as is the case with e.g. hand-made
artefacts. It is only when poiesis, or the production of things, becomes tied to the
enterprise for the discovery of a generally applicable law (theoria) that it can no longer
be incorporated into the particular; it no longer can be deduced but according to
some universal law. And the best and most efficient way to apply universal
knowledge is to outsource it to the most reliable artefacts in existence. In the
contemporary world, these artefacts involve artificial intellects.
While the basic nature and function of human artifice overall remains the same,
its means and methods to perturb the human condition are constantly developing.
Against the background of techne’s ancient tangles, we can propose that techne
concerns (and in this it can be read synonymously with artifice) processes of
intervening in naturally occurring, given states of affairs in an effort to make them
into corrected states—keeping in mind the onto-epistemological starting point that
any benefit or correction is based on how the human observer interprets a natural
process. Techne is about humans learning to farm, write, build, and organize not only
humans and things but also, and perhaps most importantly, concepts. As a part of
human artifice, this capacity makes the transmission and development of knowledge
possible from one generation to the next. The knowledge concerning the life of those
who came before us is stored in various types of artifice—all the way from ancient
architecture, stone tablets, written records to the present-day digitized versions of
these artefacts. In this material sense, artifice manifests an indispensable recall that
exists independent of any specifically human communication, control or choice.
Even if all processes relating to the human as a biologically given creature are
reducible to the level of organicity and its self-recurrence, in the onto-epistemological
understanding of the human condition, the processes belonging to the three ontological
realms (organicity, artifice and plurality) must be observed as being non-intersecting,
which, in the present context means that emphasis on one realm implies a concurrent
reduction in another. This is in strict adherence to the ancient understandings of
human activities. For example, techne pertains to certain functions only. In the next
chapter, I will contrast the ancient understanding of praxis to that of techne.
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Praxis contra techne
The division of human intellectual capacity to rational and non-rational, or the
separation of scientific and commonsensical knowledge, lies at the heart of Arendt’s
division of work from action, the roots of which lead once more to Aristotle, according
to whom, scientific knowledge exists of necessity (see Aristotle 1934, bekker page
1139b). By this Aristotle means that scientific knowledge cannot vary, i.e. the object
of scientific knowledge cannot be just any random observation but methodically
deduced from first principles. Consequently,
a man knows a thing scientifically when he possesses a conviction arrived at in a
certain way, and when the first principles on which that conviction rests are known
to him with certainty—for unless he is more certain of his first principles than of the
conclusion drawn from them he will only possess the knowledge in question
accidentally. (Aristotle 1934, bekker page, 1139b.20)

In the modern world, we know that nothing, not even scientific knowledge, is for
certain (much less eternal, as Aristotle supposed the first principles to be), but the
same principle of deduction applies as the necessary condition for scientific
knowledge in the present age. The implication here is simply that the ancient
understanding of science and knowing scientifically underlies modern artifice both
at the level of technological function and their fabrication, both of which need a
universal set of rules and principles as their foundation (see e.g. Reuleaux 1875), and
the activity of the technology itself, which admits of a world according to deducible,
generalizable rules. Scientific knowledge can be taught and learned, but this does not
give it the status of common sense simply for the reason that its application pertains
to things and their relations that cannot, in the end, be presented, discussed and
deliberated on by way of natural language (see Arendt 2007).
In the scientific sense, the necessity of knowing must be grounded on such facts
that have been shown to be observably and demonstrably valid. To use Aristotle’s
terminology, scientific knowing is of necessity, similarly as 1+1 is of necessity 2. As the
means of observation develop, so do the limits of knowledge that is of necessity: as
a consequence, the deeper the level of scientific knowledge, the less it needs to
pertain to common sense experience.
The divide between what can be experienced and communicated among equally
capacitated beings and what can be observed and proven as a general principle (and
then applied as a general principle), was already touched on in Part I with reference
to organicity. The former, the plural dimension of knowing, admits of variability, in
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fact, it is necessarily variable. Without variability in experience and expression, we
would not be a “we”, encompassing unique individuals, but a singular, generally
applicable unity, whose parts, as Arendt reminds us, “would need neither speech nor
action to make themselves understood. Signs and sounds to communicate
immediate, identical needs and wants would be enough” (Arendt 1998, 175-176).
What does not yield to a generally applicable rule to all humans must then be
something else, something that cannot be shown to be of necessity. However, at the
very least it must be communicable, which means it cannot be fully particular, either.
This paradoxical disposition to knowledge and knowing and its communication is
what Aristotle referred to as phronesis (translated as ‘prudence’), which is manifested
in and by the activity of praxis or doing/acting (see Aristotle 1934, bekker page 1140a).
According to Aristotle, activity stemming from phronesis is without any external
qualifications and is beneficial as such (see Aristotle 1934, bekker page 1140a.201140b). This is to say the goodness in doing and acting is not defined by any purpose,
or end-product, as is the case with techne and its manifestation in making and fabricating.
In the strictest sense, we can say praxis is not conditioned by an end, and this holds
for both in the instrumental and the temporal sense of the term. In a manner, then,
praxis in its ancient definition manifests something of a closed, self-referential
process akin to organic processes. It entails no goal outside itself, which is to say, it
is not goal-directed. It is something that is good in and of itself, not because it
achieves something. It follows form this that one cannot excel in praxis, as one can
in techne because excellence requires an end by which the activity is measured and
estimated. Hence, one can only be good at techne (i.e. in making or creating
something).
The most important aspect in praxis—to superimpose its meaning on the concept
of action—is its inherent variability and unboundedness, which imply freedom.
Following Arendt, all action is fundamentally unique and this uniqueness stems from
its origin in particular instances of life; and whenever this uniqueness is either denied
or purposefully concealed, “action loses its specific character and becomes one form
of achievement among others. It is then indeed no less a means to an end than
making is a means to produce an object” (Arendt 1998, 180). This estimation, Arendt
argues, has its root in the ancient “conviction that man qua man, each individual in
his unique distinctness, appears and confirms himself in speech and action, and that
these activities, despite their material futility, possess an enduring quality of their own
because they create their own remembrance” (ibid. 207-208).
In the contemporary understanding, the notion of remembrance has become
completely inseparable from an external purpose or function, i.e. remembrance need
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not stem from human action but is just as valid, if not more so, if it stems from the
consequence of someone having fabricated a means or an artefact, which is deemed
worth remembering. This cannot be excluded from the ancient understanding either
but, as far as Arendt’s interpretation of the ancients go, remembrance is related to
phronesis and not techne. This interpretation is justified in that only action’s endurance
in time as remembrance, or as an idea that circulates and evolves in time without a
manifest purpose, admits of variation and, hence, is always characterized by a
freedom that only uncertain, unpredictable processes can entail.
Unbounded variability is the fundamental aspect that separates phronesis from
techne, whose function presumes a definable and ordered framework. The former is
arguable for the very reason it admits of variability: what would be the point of
deliberation on things that are of necessity? Aristotle conveys the distinction in the
following manner:
Inasmuch as scientific knowledge [episteme, TK] involves demonstration, whereas
things whose fundamental principles are variable are not capable of demonstration,
because everything about them is variable, and inasmuch as one cannot deliberate
about things that are of necessity, it follows that Prudence is not the same as Science.
Nor can it be the same as Art [techne, TK]. It is not Science, because matters of conduct
admit of variation; and not Art, because doing and making are generically different,
since making aims at an end distinct from the act of making, whereas in doing the end
cannot be other than the act itself: doing well is in itself the end. It remains therefore
that it is a truth-attaining rational quality, concerned with action in relation to things
that are good and bad for human beings. (Aristotle 1934, bekker page 1140a.201140b.1)

Arendt’s formulation of the human condition relative to the ontology of plurality
and its realization in action (see e.g. Arendt 1998, 13, 185, 195) is indeed very close
to Aristotle’s demarcation of prudence, or phronesis, and its realization in praxis.
For Arendt, the affordance of praxis, or action, is found in its capacity to free the
human from both its toils and troubles and instrumental aims posed by its condition
as an intelligent, self-aware creature. If we follow Arendt, then apparently only the
ancient Greeks seemingly understood the relevance of praxis for human existence:
Neither labor nor work was considered to possess sufficient dignity to constitute a
bios at all, an autonomous and authentically human way of life; since they served and
produced what was necessary and useful, they could not be free, independent of
human needs and wants. That the political way of life escaped this verdict is due to
the Greek understanding of polis life, which to them denoted a very special and freely
chosen form of political organization and by no means just any form of action
necessary to keep men together in an orderly fashion. (Arendt 1998, 13)
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The ancient Greek view to political life, and thus human affairs (bios politikos), still
managed to hold on to some sense of praxis, at least if compared to contemporary
views. Yet, not even the ancients could fully yield to the internal constraints of
plurality (see Canovan 2006, 12). The above understanding of polis life was constantly
threatened, at least since the time of the so-called Socratics, who rather treated
politics as a form of techne, represented in its highest form by law-making and citybuilding. Arendt continues that to the Socratics
legislating and the execution of decisions by vote are the most legitimate political
activities because in them men “act like craftsmen”: the result of their action is a
tangible product, and its process has a clearly recognizable end. This is no longer or,
rather, not yet action (praxis), properly speaking, but making (poiesis), which they prefer
because of its greater reliability. It is as though they had said that if men only renounce
their capacity for action, with its futility, boundlessness, and uncertainty of outcome,
there could be a remedy for the frailty of human affairs. (Arendt 1998, 195)

The sphere open to all varieties of perspectives, which are not judged by their truth
value but by their uniqueness, is the realm of human affairs. Its frailty is defined by
the very fact that it disappears as soon as the human capacity to act unfettered by
external objectives is compromised. Only by remaining free from external
determinations, this realm can sustain, for better or worse, the unpredictability
inherent to plural existence. Arendt's emphasizing the political way of life must be
understood here very generally as something what free individuals do among other
free individuals. Action’s root in human plurality, as discussed in Part I, makes this
freedom (in the philosophical but not in the political sense) something the human as
a social animal naturally possesses and something it can never lose, even by its own
choice, at least not as long as it retains its identity as this particular kind of a living
system. As can be deduced from the above quote, the meaning (but certainly not
function) of action is to instil something more than laboring and artificing to human
existence. It offers the prospect of being remembered as a unique individual by other
unique individuals beyond the mere labors of the organic cycle or the process of
fabrication in the realm of artifice. This realm of human affairs cannot have a
normative basis, if it is to be called plural and it is its uncertainty and potential for
both good and ill the human has to live with if it wants its freedom to act as human.
In this context freedom not only refers to an activity unrestricted by necessity but
to a kind of a solidarity that acts without self-interest. Ontologically, following
Arendt, such freedom relates only to the plural condition, which posits individuals
with the capacity, and indeed a necessity, to act their unique identities, which could
not manifest themselves without similar but not identical others.
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Artifice’s (and techne’s) function, as I have outlined it in this and the previous part, is
to generate order and stability that extend not only to the physical but also to the
psychological aspects of human existence. Praxis has no such external function but,
as I noted above, it serves itself and, in an autopoietic way, this self-referential quality
renders it always already complete as a process. This quality is present in Arendt’s
discussion of Aristotle’s
notion of energeia (“actuality”), with which he designated all activities that do not
pursue an end (are ateleis) and leave no work behind (no par autas ergo), but exhaust
their full meaning in the performance itself. It is from the experience of this full
actuality that the paradoxical “end in itself" derives its original meaning; for in these
instances of action and speech the end (telos) is not pursued but lies in the activity itself
which therefore becomes an entelecheia, and the work is not what follows and
extinguishes the process but is imbedded in it; the performance is the work, is energeia.”
[...] and if he [Aristotle, TK] defined this “work” as “to live well” (eu zen), he clearly
meant that “work” here is no work product but exists only in sheer actuality. This
specifically human achievement lies altogether outside the category of means and
ends; the “work of man” is no end because the means to achieve it—the virtues, or
aretai— are not qualities which may or may not be actualized, but are themselves
“actualities.” In other words, the means to achieve the end would already be the end;
and this “end,” conversely, cannot be considered a means in some other respect,
because there is nothing higher to attain than this actuality itself. (Arendt 1998, 206207)

Aristotle’s entelecheia40 is very much present in the Arendtian understanding of action
as the only activity that can redeem the human from its labors and fabrications (see
Arendt 1998, 236-237). However, action has its own disabilities, which at the same
time define the boundaries of human social problematics. Philosopher Jacques
Taminiaux has noted in his analysis of Arendt’s notion of action that the two basic
predicaments present in action are irreversibility and unpredictability, which
themselves call for redemption (see Taminiaux 2006, 170). I already considered both
of these predicaments above, even if implicitly; namely, action is irreversible for the
same reason it has no end or goal, and humans acting qua humans is unpredictability
epitomized, if understood strictly in plural terms. The most profound consequence
of plurality and its manifestation as action is the impossibility of singularities, or
knowledge that is by necessity. Plural concerns have no end to which everyone could

The English word entelechy, meaning the realization of potential, derives from this Greek word,
which can also be translated as “completeness in purpose.” See “Entelechy”, Encyclopedia
Britannica, https://www.britannica.com/topic/entelechy.

40
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be made to conform. This also means that action cannot provide any moral ground
for techne, or differently, there cannot be a moral techne. It is also due to these reasons
that plurality is not developable in the sense artifice is. I will return to these disabilities
in the next chapter.
Contrariwise for homo faber the world does not admit of variability, that is,
uniqueness, which, if we consider how central world-building is for the human, raises
the question of action’s and thus plurality’s limits. My overall claim in this work is
that while the animal itself, its organization, has not changed in the millennia since
the first attempts at understanding understanding, as it were, the human condition
has undergone radical developments and almost exclusively in the realm of artifice,
which has unavoidably curbed the potential and the possibility of the realm of plural
affairs. I will delve deeper into this development in the following chapter.
In sum, the foundational principle with reference to the ancient phronesis—and
thus plurality in the sense Arendt defines it in the HC— is that nothing that admits
of variability is developable as such. While plurality admittedly is the foundation of
new beginnings in the human condition (see Arendt 1998, 9, 204), its very existence
is reliant on its separation from all kinds of purposive or controlled activities and,
hence, no matter how many new beginnings, their destiny lies not in the overall
development of the human species but in the realization of individual life stories.
The self-referential character of plural existence is foreign to homo faber and this
has been proven time and again, probably ever since the behaviorally modern human
walked the earth. But what has changed in the course of time from the ancients to
this very day—and perhaps today more than ever in the history of the species—is
the unrelenting rationalization and externalization of human activity. While the
modern human most certainly holds freedom in high regard, this freedom is no
freedom from techne but, paradoxically, freedom from praxis. Philip Walsh notes that
Arendt
takes the attempt to subordinate the realm of politics to rule by technical
administrators as the latest episode in a long history of attempting to replace acting
with making within the sphere of the political. In this respect, authoritarianism in its
various forms is the archetype of ‘ruling in the mould of making’. […] The attempt to
conceptualize and order politics in terms of the logic of means – to reduce political
decisions to technical ones is vain. Neither technocracy nor ‘total rationalization’ can
succeed […]. (Walsh 2015, 117)

Yet, as the discussions to follow will show, I am not suggesting that the human, qua
homo faber, has somehow failed, much less gone astray in its attempt at rationalizing
everything conceivable. However, relative to the human condition, as formulated by
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Arendt, the issue is clear: to the extent human artifice is seen and taken as the solution
to everything, the human condition, as a composite unity of three ontological realms,
loses its meaning.

Development of artifice and the limits of action
Human existence, as it is experienced and acted out, concedes to no clear principle
or force—be they related to physics, mathematics or sociology. Yet, as I have argued,
human artifice entails a search for such principles. In the search for these principles,
the human is apt to confuse the realms of plurality and artifice. In the contemporary
academic context, economic geographer Bent Flyvbjerg, has pointed to this
confusion in a manner reminiscent of Arendt:
[p]hronesis goes beyond both analytical, scientific knowledge (episteme) and technical
knowledge or know-how (techne) and involves judgments and decisions made in the
manner of a virtuoso social and political actor. I will argue that phronesis is commonly
involved in social practice, and that therefore attempts to reduce social science and
theory either to episteme or techne, or to comprehend them in those terms, are
misguided. (Flyvbjerg 2001, 2)

Flyvbjerg’s suggestion that plurality offers access to something that is not accessible
through artifice, must be viewed with caution, however. The relevant question is,
instead, the following: how well do plurality and artifice relate to the condition they
have helped to create; in other words, how and to what extent do they currently
contribute to the human condition? It seems ill-advised to suppose that social theory
could ever go beyond techne and episteme in its assessments of the human condition.
This is because plurality is not an observable unity but its own dynamic, and treating
it as an objectified entity apart from its own domain of interactions is tantamount to
to rendering it into an artifice.
Artifice always suggests an end external to the process of artificing itself, i.e. it is
concerned with world-building. There are effective and not so effective ways of
building a world and, arguably, the human is very adept at developing tools for all
varieties. Science speaks of things that can serve ends in more ways than one:
practical ends, theoretical ends, ends that can be deduced by logical reasoning. At the
same time, artifice is conducive to development and complexification at rates that
far exceed the evolution of organic and plural processes.
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In the early 1920s, Alfred Korzybski, the Polish-American polymath, paid attention
to the apparent discrepancy between the human capacity on one hand to create order
geometrically, as exemplified by development in natural science/technologies and,
on the other, to advance only in arithmetical fashion in other areas concerning the
human condition, such as in jurisprudence, ethics and politics. Put in another way,
Korzybski touched on the affinity between fabrication (poiesis) and contemplation
(theoria) and their unrelatedness to action (praxis), when he noted that
[s]ome technological invention is made, like that of a steam engine or a printing press,
for example; or some discovery of scientific method, like that of analytical geometry
or the infinitesimal calculus [...]. What happens? What is the effect upon the progress
of knowledge and invention? The effect is stimulation. Each invention leads to new
inventions and each discovery to new discoveries; invention breeds invention, science
begets science, the children of knowledge produce their kind in larger and larger
families; the process goes on from decade to decade, from generation to generation,
and the spectacle we behold is that of advancement in scientific knowledge and
technological power according to the law and rate of a rapidly increasing geometric
progression or logarithmic function. And now what must we say of the so-called
sciences—the pseudo sciences—of ethics and jurisprudence and economics and
politics and government? [...] And the answer is that the so-called sciences of ethics
and jurisprudence and economics and politics and government have not kept pace
with the rapid progress made in the other great affairs of man; they have lagged
behind; it is because of their lagging that the world has come to be in so great distress;
and it is because of their lagging that they have not now the needed wisdom to effect
a cure. (Korzybski 1921, 21-22)

Development, in the sense of innovation, is a process founded in artifice. When
knowing is tied to creating some technical means, such as an integrated circuit, it
quite naturally builds on top of the old, manifesting itself in ever more complex and
powerful forms; even if the process often also preserves and even exacerbates old
problems. In the allopoietic sense, one may say that the old knowledge becomes the
function of the new and so on. In the end, only the laws of physics can define the
limits of this kind of development.
Such processes are not inherent to action, in the Arendtian sense of the term.
Systems of politics and ethics, for example, do not externalize their knowing and
doing, they do not build endlessly on top of the old but, rather, recycle themselves
in new contexts. The implication is, again, that action is constituted by an internal
function. This process can result in advances but, as I will discuss later in this chapter,
these results are not controlled and often tend to reverse the old foundations.
The trouble with a straightforward artifice-type of advancement with regard to
action becomes obvious in comparing the systems of knowing and making in the
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sciences to the systems of knowing and doing in politics and ethics. There is no
denying the rising accuracy, complexity and efficacy of scientific knowledge since the
16th century. This development can be easily quantified, either by purely
informational terms or by referemce to the applications born out of such knowledge.
The same can hardly be said of the systems of knowing and doing in politics or ethics.
This is for the simple reason that these areas are inherently bound by human plurality
and its interpretative character. The human realm of action, even if it can be
increasingly treated algorithmically and constrained to frameworks of making and
producing, is never predictable enough for a development that would compare to
that of artifice—and if it were, it would undobtedly lose its meaning as plural
circumstance.
The machinic environment is created by the human to curb both the organic and
the plural unpredictability inherent to its condition. In this regard, the question
concerns whether artifice can do away with plurality altogether and what would be
the consequence of this. The ultimate goal of science, inherited from Leibniz’s notion
of mathesis universalis, “promises that a single set of intellectual tools can make all
mysteries accessible, from quantum mechanics to the circuits inside the human
brain” (Finn 2017, 26). Evidently, such disclosure of life would already constitute,
onto-epistemologically speaking, a condition beyond the human.
Within the Arendtian tripartite ontology, plural concerns are not confined within
the same frame as technological and scientific endeavors. Such enterprises to which
Korzybski refers as the “so-called sciences” (ones involved with interpreting and not
prescribing), do not lend themselves to measurement in any specific sense of the
term: thus they cannot even be said to be reliable as technai. To reiterate, action cannot
define a predetermined or controlled process toward some end (see Arendt 1998,
233).
But how does the notion of action fit in with the present stage of sociotechnical
development? The tendency is toward more control and programming in every area
of consequence. At its present level of complexity, the human world demands this.
The more complex the environment in which the human exists, the more control,
and hence artifice, is needed to sustain it (see Beniger 1986). This was, of course,
apparent already to the Socratics (see above chapter “Praxis contra techne”).
What can the Arendtian agonistic notion of action offer in the contemporary
world that fabrication cannot? Overall, how sustainable is the realm of human affairs
in an age when artifice has evolved to the point where it potentially allows for a total
worldly destruction? Can we presume, for example, that liberal democracy,
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considered as the final step in the development of human praxis, is sufficient to
contain the evolution of artifice in the coming decades?
One way to approach this developmental discrepancy (or contradiction) between
the ontologies of plurality and artifice, is to look at artificing as a practice (see e.g.
Schön 1983). For example, in engineering, the engineer’s function is to make
whatever he or she is working on work, and with as much efficiency as possible.
Contemplation on the engineer’s part is directed to the process of making as it relates
to this goal. In terms of fabrication (and more generally artifice), the engineer
increases his knowledge only in relation to the goals he must accomplish. This
principle held already when humans first learned how to make fire. Once a skill has
been learned, the requirement is merely to carry out a certain procedure and thus
achieve the desired goal—and all this need not have anything to do with the nature
of the procedure itself. If generalized outside the realm of fabrication, in the complex
totality of lived and experienced human social life, the logic of engineering—this
being the key argument of this work—has profoundly transformative consequences,
and not only in relation to the human but the world at large.
In the Arendtian frame, the development of artifice is historically configured
within her conceptualization of modernity—a period in which homo faber rose to
dominance. The initial push forward in the development of artifice, in the scientific
sense, and its increased role in human affairs, can be said to begin with Galileo Galilei
(cf. Arendt 1998, 261), whose discoveries placed the species on a trajectory where
increase in knowledge of (extra)terrestrial conditions resulted in the parallel
diminution in significance of that which could be “organically” sensed (see Arendt
2007). For one thing, the all-too-fallible, yet humanly understandable world of the
senses, which underlies the realm of human affairs, was forfeited as the guide to the
real. It is in similar tact that Maurizio d’Entrèves points out that
Galileo’s telescope had demonstrated that merely contemplating the heavens in the
belief that truth would disclose itself was no longer an adequate way to knowledge.
Knowledge was arrived at not through contemplation or passive observation, but
through making and fabricating. Thus the reversal in the modern age elevated homo faber
to the position previously enjoyed by contemplation, and channeled all human
activities into the pursuit of knowledge through making, that is, to intervening in
nature in order to extract from her universal laws that applied to the whole cosmos.
(d'Entrèves 2001, 43)

d'Entrèves later notes how the questions concerning “why” and “what” had to be
concurrently changed into questions of “how” (see d'Entrèves 2001, 43-44). The
interrogative “how to” (make something work) posits knowing to be an algorithm
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or a recipe, that is not for itself but for performing something external to itself,
which, in the end, becomes perfected as a technique and results in variations of
reified worldliness.
The human apparently finds satisfaction for its intellect primarily through artifice.
In this, homo faber quite naturally separates itself from concerns that are not related to
a means of some sort or another. This is essentially what political theorist Langdon
Winner suggests was the conclusion of Jacques Ellul41, one of the most prominent
20th century critics of the technological development. According to Winner, Ellul’s
critical point was that
the development and application of techniques, whether by the state or by private
concerns, proceeded according to the most narrow of motives and decision criteria.
“Will it be effective in this particular instance?” was the only question asked. Contrary
to some interpretations of his work, Ellul does not argue that technique does not
serve human needs. In his eyes the secret of technique is that it serves virtually all
such needs and serves them well. One at a time. (Winner 1977, 124)

In the strictest Arendtian framing of the human condition, the situation described
by Winner, in which artifice takes over all conceivable matters of consequence, is
practically tantamount to the dissolution of the human condition. The tripartite
organization does not presume that all three ontologies are equally balanced, but it
does presume that each contributes to the total economy of the human condition.
To probe the problematic concerning artifice and its unrestrained role relative to
existence further, I will next consider its character relative to thinking (understood
as reflexivity).

Unreflexivity and artifice qua artifice
Even if artifice’s expansive impetus is tied to its function in safeguarding human
existence from uncertainty and natural ruin, nothing of the kind can be guaranteed—
in fact, as I will argue in Part III, the final product of human artifice cannot be viewed
as being beneficial to the human. Nevertheless, from the perspective of the observer,

41 The concept of artifice, as it is defined in this work, bears some resemblance to Ellul’s concept of
technique, which he defined as the “totality of methods rationally arrived at and having absolute
efficiency (for a given stage of development) in every field of human activity” (Ellul 1964, xxv).
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who creates and makes, artifice affords things that benefit the human. If viewed
reflexively, this situation manifests a contradiction, however.
The discussion has yet to explicitly involve the notion of reflexivity and its presence
in the human condition. Reflexivity is the aspect that most radically separates the
mainstream scientific view of the world—which derives to some extent from firstorder cybernetics (cf. Finn 2017, 30; see also Hayles 1999a)—from the second-order
cybernetic view, which was extensively discussed in Part I.
Presently, and in a very general sense, reflexivity is understood to concern the
process of thinking on the reasons for and rationality of what the human condition
constitutes within a larger frame of reference.
Within this purview, thinking as reflexivity is tantamount to reflecting on one’s
reflection, i.e. in a manner we are considering a second-order reflection.42 While
reflection seems to be a necessary part of human existence and acting in the world,
reflexivity (i.e. reflection of reflection) is something else altogether. While all of us
need reflection, do we still need reflexivity?
Arendt faced this problematic head on in a 1963 article, in which she assessed the
implications of space flight to human stature. Additionally, she raised doubts over
modern science’s (and scientists’) ability to actually question the nature of artifice (i.e.
its own nature) in observing that
[t]he goal of modern science, which eventually and quite literally has led us to the
moon, is no longer “to augment and order” human experiences (as Niels Bohr, still
tied to a vocabulary that his own work has helped to make obsolete, described it); it
is much rather to discover what lies behind natural phenomena as they reveal
themselves to the senses and the mind of man. Had the scientist reflected upon the
nature of the human sensory and mental apparatus, had he raised questions such as
What is the nature of man and what should be his stature? What is the goal of science and why does

42 In autopoietic theory, thinking may be reduced to an operation of the nervous system reflecting its
functional states onto itself, which can then be said to preclude language (see Maturana and Varela
1980, 29-30). This description of thinking allows thinking to be attributed to all living systems with
nervous systems. However, “flattening” the meaning of thinking to the level of pure
neurophysiological recursion cannot fully appreciate the systemic complexity that must be
acknowledged in the case of the human unity in the physical space. At this level, the process of thinking
should be demarcated within the linguistic domain, where, as has been pointed out, the human-specific
complications concerning the nature of distinction, meaning and purpose inevitably arise. In other
words, when we are thinking of thinking through concepts, which are in effect the functional results
of our nervous system reflecting itself onto itself, we acknowledge that we are thinking through our
linguistic domain, through which, as discussed in Part I, we can also orient ourselves toward each other
(see Maturana and Varela 1980, 30).
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man pursue knowledge? or even What is life and what distinguishes human from animal life?, he
would never have arrived where modern science stands today. The answers to these
questions would have acted as definitions and hence as limitations of his efforts. In
the words of Niels Bohr, “Only by renouncing an explanation of life in the ordinary
sense do we gain a possibility of taking into account its characteristics.” (Arendt 2007,
44)

While the lack of reflexivity in the case of the scientists becomes clear, it is interesting
that Arendt does not consider the condition that the realm of work (cf. artifice) posits
on science and scientists. Undeniably, scientists qua humans are not exempt from the
task of reflexion but for scientists as scientists (qua homo faber), the case is different.
It is not the task of a scientist to doubt the purpose of science itself, which is to
develop knowing and extend the range of its practice; nor would it be possible for
scientists to simply decide to change the nature of science itself, even if they so
wished. Had the scientist as scientist asked the questions Arendt proposed above,
would not he or she have contradicted his or her purpose as a scientist, as homo faber?
No amount of insight, as certainly Bohr’s example testifies, can render artificing into
a reflexive art for the simple reason it is not its end. This is pronounced in the
disparity between the questions between how and why and in what cases they apply:
How to make something vs. why make it at all? As soon as the interrogation is
formalized into a system of inquiry about making something, it is no more conducive
to ask why (or what) before how. In fact, the artificer knows well enough that before
even attempting to ask why, one must look for the basic principles; namely, how it
works. The philosopher may still be attentive to the why of things but in that role, he
is not actively contributing to the world. Contemplation as an end in itself does not
follow the logic of artifice: thinking for the sake of thinking is not how the world is
built. The modern scientist is concerned with how to make things faster, smarter,
better and more efficient, because the realm within which the scientist operates
demands this.
Artifice itself—by virtue of being non-plural—entails no moral dimension, yet
the human artificer is obviously not exempt from morality. However, as an artificer,
the human cannot be firstly a moral agent. And even when moral questions enter the
equation, utility and efficacy often tend to weigh more in the overall scheme of
things. We need only think of the invention of the atom bomb (see Arendt 2007) to
understand how precarious plural constraints are.
The preoccupation with artifice has always been in the quantifiability of things,
or in artifice’s capacity to increase the power and/or force of processes (see
McLuhan 1994, 90) and this preoccupation has only got more pronounced with the
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accelerating development of artifice. The present stage of scientific and technological
development (a stage that can be said to have started with the invention of atomic
energy, and now continues in the realms of genetic engineering and artificial
intelligence), posits dangers that are quite inconceivable as to their potential
ramifications.
Acknowledging the recursive character of the tripartite formulation of the human
condition on the whole, helps illuminate the depth of the problem in relation to
reflexivity and its role in the present age. As we have seen, both in the case of labor
and work, the alleviating means were found from a higher-level of systemic coupling.
This is to say, organicity’s predicaments are redeemed by artifice and artifice’s
predicaments are redeemed by plurality, but plurality has no redeemer.43 There is no
higher-level system of control, as it were, to whose affordances plurality could turn.
In seeking redemption for the human actor, Arendt arrived, in a manner, at the limits
of the human condition. No science, much less a “god”, could be erected to redeem
the human, so the human had to turn to itself for a solution. Instead of looking for
some higher ontology, the solution had to be found from within action and thus
plurality itself. Arendt posited two solutions, forgiveness and promising (see
Taminiaux 2006), which, however, are by no means a means in the sense of artifice.
Consequently, these solutions are also far from being reliable.
In the contemporary world, action can be taken on issues whose totality and
irreversibility in effect render the human capacities to promise and forgive redundant
(cf. Arendt 1998, 231-232, 238, 268) and this situation emerges from the potential of
artifice itself. The human capacity to act on, within, in and through technologies,
whose power and potential destructiveness are practically absolute is a very recent
addition to the human condition of existence. Philip Walsh has touched on this very
same problematic in Arendt’s work (see Walsh 2015). In his interpretation as well,
the potentialities of human redemption are tied to the level of human artifice. On
one hand, there are the technologies that can be contained within the human
condition and its plural potentialities and, on the other, there are the ones that exceed
them, of which weaponized nuclear power is the classic example (see ibid., 120-121).
It needs to be stressed that action’s irreversibility and unpredictability have
become existentially relevant only within the last century in the wake of nuclear

This “redeemer” could be the artificer itself via some form of an artificial intelligence or an
enhancement to the human organization. While such a redemption is theoretically possible, its
consequences cannot be contained within the human condition, as it has been demarcated in this work.
For this reason, I will discuss them separately in Part III under the term post-human.
43
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power—today the list of emerging existential threats include e.g. engineered
pandemics and forms of artificial intelligence (see e.g. Cotton-Barrat et al. 2016). Any
claim concerning the absolute power of artificial systems would have been
nonsensical before the revelation of atomic power on Earth some 70+ years ago.
Already based on this, our human condition is strangely different from those who
lived before the atomic age. In an age when the consequences of the human’s acting
into nature are potentially absolute, the unique human capacities to keep promises
and forgive deeds are gradually losing not only their redemptive quality but are
becoming threats themselves.
One may argue that the predicament does not lie so much in the human power
to create such totalizing systems but rather in the lack of the human understanding
of itself relative to these systems. Whatever the outcome of human artifice and the
brain power required to create it, there is no way to estimate how it is finally acted on
in the realm of human affairs. To act into nature is not simply homo faber creating a
means that can potentially end all life on the planet but humans acting (unpredictably
as humans do) in and on an environment that entails this potential for absolute
destruction, which, before the mid-20th century did not exist. It is by no means
necessarily homo faber who sets loose its creations but, rather, it is the plural, acting,
yet unreflexive, zoon politikon, who does not understand nor cannot control the means
at its disposal. So, when Arendt noted that the
simple fact that physicists split the atom without any hesitations the very moment
they knew how to do it, although they realized full well the enormous destructive
potentialities of their operation, demonstrates that the scientist qua scientist does not
even care about the survival of the human race on earth or, for that matter, about the
survival of the planet itself [...] (Arendt 2007, 51),

she was seemingly worried what artifice can result in when put into action by those,
who cannot estimate the ramifications of the artificial systems to which they are
coupled. This interpretation can be inferred from her suggesting that the
very fact that natural sciences have become [...] in their last stage, sciences of
potentially irreversible, irremediable “processes of no return” is a clear indication that,
whatever the brain power necessary to start them, the actual underlying human
capacity which alone could bring about this development is no “theoretical” capacity,
neither contemplation nor reason, but the human ability to act—to start new
unprecedented processes whose outcome remains uncertain and unpredictable
whether they are let loose in the human or the natural realm. (Arendt 1998, 231-232,
emphases added).
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So far, it has not been technology itself that has given rise to tragedies—although
even this may change in time. It is when technology is coupled with the unpredictable
human, and action’s inherent fickleness, that calamity follows. Has human artifice
become too powerful to be trusted to the unpredictability of the plural actor? The
paradox of plurality rests with the freedom it guarantees for human willing (cf. Dolan
2006, 271-272). When this freedom is coupled with artifice that can, for practical
purposes, be all-powerful, it cannot but invite self-destruction. Such previous
redemptive aspects of action as promising turn hazardous when coupled with
systems of potentially absolute destruction. How can the human capacity to promise
offer any solution to this predicament? What is the worth of a promise of an
unpredictable creature when weighted against annihilation? Or, for that matter, what
would be the point of forgiveness at the event of absolute destruction?
When observed side by side with the multiplication of possible threats posed by
modern artifice, the plural condition itself has come to represent a threat. In the
absence of fully self-operating intelligent machines, it is the uncertainty and
unpredictability of human action on which human artifice still relies. Error-prone,
wilful and even downright suicidal humans coupled to high-technologies pose a clear
and present danger for all life on this planet. I will argue in the final part of this work
that, in the end, only homo faber, not the actor, can hope to remedy this situation.
In sum, Arendt's own reflexivity seemed to have been triggered by the specific
historical era and its technological implications (see Arendt 2007). She held that
scientific discoveries had the exact opposite function relative to human stature as the
scientific community thought. When she rhetorically asked that have not scientific
discoveries since Copernicus rather diminished human stature, not made it greater
(see ibid., 51), she might have just as well noted that “[s]ince Copernicus man has
been rolling from the center toward X” (Nietzsche, 1968, 8). The point Nietzsche
makes clear, one which I believe Arendt shared, is that as long as the human seeks
answers beyond itself, as a particularly conditioned animal bound by its given
biological affordances, it will continue to roll towards X on various trajectories and
with increased speed. In Part III, “X” marks the domain(s) of the post-human. The
human coupled to artifice through which it can demonstrate its experience of the
world to be an illusion seems nihilistic indeed. And yet it is crucial to acknowledge
that this accelerative rotation toward X cannot be considered in any sense as being
pathological to the human, unless the human condition—along with its
affordances—is viewed as being pathological. We may even ask whether the human
is organically conditioned to roll towards X.
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Brain power
We have yet to account for the most fundamental level at which knowledge even
becomes an issue to be discussed. For reasons related to artifice, this discussion had
to wait until now.
In the strictest sense, considering the circumstance in autopoietic terms, it is not
any form of knowledge or knowing that is at issue but the capacity to know itself. In
the Arendtian formulation of the conditions that envelop the human, this enabling
force is what she referred to as brain power, or the biologically grounded cognitive
potential in the human organism (see Arendt 1998, 171-172). Arendt's dividing
cognitive processes into three modalities complicates the issue, particularly as these
modalities refer to different ontologies in the human condition. The division also
sheds light, even if indirectly, to her decision to exclude thinking as an activity from
the HC.
Arendt begins by first separating cognition from thinking in a manner that relates
the former to the realm of artifice and the latter to plurality. In other words,
[c]ognition always pursues a definite aim, which can be set by practical considerations
as well as by “idle curiosity”; but once this aim is reached, the cognitive process has
come to an end. Thought, on the contrary, has neither an end nor an aim outside
itself, and it does not even produce results; not only the utilitarian philosophy of homo
faber but also the men of action and the lovers of results in the sciences have never
tired of pointing out how entirely “useless” thought is—as useless, indeed, as the
works of art it inspires. (Arendt 1998, 170)

This first separation has a particular relevance in the present framework for the
reason it conceives of cognitive process as an artifice (cf. techne) in and of itself.
Thinking, on the other hand, to which Arendt referred in the HC as “the highest and
perhaps the purest activity that men are capable of” (Arendt 1998, 5), she decisively
excluded from her discussion on the human condition. As suggested above, thinking
as reflexivity is something all humans, barring pathologies, are capable of, to some
extent, but, as Arendt seemed to think, it is not part of the most general, shared
activities among humans. Hence, thinking in the sense Arendt discusses it in The Life
of the Mind (Arendt 1978), and as it is here understood as reflexivity, is not a necessary
condition for demarcating the human condition. This conclusion can be drawn from
the Preface to the HC (Arendt 1998, 5). The theme on the lack of thinking recurs in
many different contexts in Arendt’s work, one of them concerning the functionally
speaking highly cognitive but absolutely thoughtless human cogs of the Nazi death
machine (see Arendt 1994, 125-127). Thoughtlessness undoubtedly has very real
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consequences, and it is in this sense that Arendt’s conception of thinking compares
well to reflexivity in this work.
Arendt makes one further point about the cognitive processes relative to artifice
in stating that in the sciences they “are basically not different from the function of
cognition in fabrication; scientific results produced through cognition are added to
the human artifice like all other things” (Arendt 1998, 171). However, she
distinguishes this kind of cognition from pure logical reasoning, which she relates
directly to brain power in the following way:
Both thought and cognition, furthermore, must be distinguished from the power of
logical reasoning which is manifest in such operations as deductions from axiomatic
or self-evident statements, subsumption of particular occurrences under general rules,
or the techniques of spinning out consistent chains of conclusions. [...] The mental
processes which feed on brain power we usually call intelligence, and this intelligence
can indeed be measured by intelligence tests as bodily strength can be measured by
other devices. Their laws, the laws of logic, can be discovered like other laws of nature
because they are ultimately rooted in the structure of the human brain, and they
possess, for the normally healthy individual, the same force of compulsion as the
driving necessity which regulates the other functions of our bodies. (Arendt 1998,
171)

Here we arrive at the gist of the conceptualization of artifice and its efficient cause.
It is brain power that underlies all of cognition in the human affairs, worldly or
otherwise. Intelligence, which measures the nature and intensity of brain power, is
after all something that is inherent, part of the autopoietic unity of the individual
biological organism. Brain power, following Arendt, not only underlies but precedes
all work processes, or world-building. This is apparent in her statement that
[t]he actual work of fabrication is performed under the guidance of a model in
accordance with which the object is constructed. This model can be an image beheld
by the eye of the mind or a blueprint in which the image has already found a tentative
materialization through work. In either case, what guides the work of fabrication is
outside the fabricator and precedes the actual work process in much the same way as
the urgencies of the life process within the laborer precede the actual labor process.
(Arendt 1998 140-141)

Whether it is cognitive processes of observing in, e.g. physics, social science or logical
reasoning, or modelling in mathematics, it seems, ontologically speaking, arbitrary to
make a distinction between them. Both powers are directed at the world and
whatever their results are, they feed back to artifice. It follows that the space of
human design (or all that the human observes and assigns with purposes) is also
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changed in concurrence with this cycle. What needs further analysis is the making of
distinctions and what that means relative to purposiveness in the world (see the next
chapter “Objectivity and purpose”).
The figure below (Figure 1) illustrates the role of cognition and thinking relative
to the three ontologies. Thinking is seen in the figure as a part of the plural condition,
as it is, in the Arendtian sense, never a means to an end but an end in itself (see
Arendt 1998, 170). Cognition, in turn, is always directed at something external to
itself, toward a goal. Below, the white dashed circle demarcates the human condition,
which is viewed as being progressively incapable of subsuming the proclivities of
homo faber and its artifice.

Figure 1. Proclivities of thinking and cognition

It may be argued that whereas for Plato thinking was the highest level of knowledge
accessible only through an inner dialogue, or contemplation (see Arendt 1998, 291),
through which to access the “real”, which pertained “to the beautiful, the good, and
the just” (see Parry 2014, sec. 2, para. 11), Aristotle already saw this matter altogether
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differently. At the same time, neither thinker directly evoked the plural dimension in
their assessments of the highest level of knowing, but it is arguable that Plato’s the
beautiful, the good, and the just44, retain a connection to an activity, which is valuable
in itself and has relevance only within a plurality of individuals.
Relative to Aristotle, it was inferred at the beginning of this part that his
construction of episteme tends toward “a rational formula (logos) which explains a thing
and its privation” (Parry 2014, sec. 3, para. 6). Aside from the exceptions that
Aristotle makes, it is the rational force, or logos, of human intellect, which now stands
behind all things scientific. No matter how one defines practical wisdom, it always
yields to variability and interpretation and thus remains external to logos. Or as
Aristotle argues: “[s]ince it is impossible to deliberate about things that are of
necessity, practical wisdom cannot be scientific knowledge or art; […]” (Aristotle
2009, 106). And since things that can be deliberated on do not yield to mathesis,
reproduction and intersubjective verification, following Aristotle, only logos can form
the basis for the development of knowledge.
In my view, it was the unmitigated forcefulness of logos—in the sense of the
human using its brain power to build a world that would eventually be only
understandable within that logos—that Arendt was after when she pointed out that
modern science and its representation escape human speech and thought (see Arendt
2007, 44). In the same article, she pointed to the communicative problem that
development in science manifests in the modern era:
In other words, notions such as life, or man, or science, or knowledge are prescientific by definition, and the question is whether or not the actual development of
science which has led to the conquest of terrestrial space and to the invasion of the
space of the universe has changed these notions to such an extent that they no longer
make sense. For the point of the matter is, of course, that modern science—no matter
what its origins and original goals—has changed and reconstructed the world we live
in so radically that it could be argued that the layman and the humanist, still trusting
their common sense and communicating in everyday language, are out of touch with
reality. (Ibid. 45)

Today, the extension and outsourcing of knowing to artifice seems to be creating an
ever-widening gap between the common understanding of the world—or the world
that admits of deliberation—shared by plural actors, and the experimental, machine-

44 The dialogues in The Republic revolve around—although not exclusively—these three ideas, or forms
in the Platonic sense of the term, and how to access them, i.e. how to know them (see Parry 2014; Plato
1991).
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verifiable knowledge, on which the world is being increasingly built. Yet, no matter
how sophisticated this process becomes it must still be manifest, following Arendt,
in “such operations as deductions from axiomatic or self-evident statements,
subsumption of particular occurrences under general rules” (Arendt 1998, 171).
Even if the human organic brain power itself did not empower these processes, they
would still have to be empowered through artificial “brains”, whose pure processing
capacity and prowess have in our age exceeded the human one by a large, indefinite
quantity.45 In the end, human artifice might develop to a point where such “brains”
constituted an artifice of artifice, an autonomous force, which would no longer be
related to the human, its brain power, goals or motivations.
Such artifice—hypothesized as unities in the physical space—would have to be
epistemically autonomous (see Cariani 1991, 789), i.e. able to create their own, uniquely
meaningful relation to the environment, which would afford them unique, nonhuman vistas and, ultimately, motivations. Through such artifice, the future of
knowing could potentially be freed from the framework that is now generally
regarded as human—but that would hardly be beneficial to the human. N. Katherine
Hayles refers to the necessity of such “motivational autonomy” in her discussion on
neuroscientist Peter Cariani’s work. Only when machines become thus
incomprehensible to humans in their parsing of the world, says Hayles, “can the
power of autonomous perception really be freed from human preconceptions and
thus become capable of yielding truly novel results” (Hayles 2005, 146).
It makes no difference whether we use the term intelligence or brain power to
describe the aspect that energizes the technoscientific push forward, the key point
remains that since the mid-20th century, the human has been involved in a game (or
perhaps games), in which it plays the part of a limited creator to its own creations
(see Wiener 1964, 17); the word ‘limited’ referring to the potential of the created to
beat the creator.
That machines could outdo their creators in logical processing already in the
1950s proved to Arendt that reason, as it is actualized in the use of brain power,
cannot be the highest, or most refined capacity in the human (see Arendt 1998, 172).
This, however, says nothing of the capacity of artifice as an ontology in a condition

45 The capacity of artificial intelligence (AI) to overpower humans in certain very specified tasks is of
course well known. The latest well-publicized example took place in 2017 in the game of Go—a game
long held to be too complex and intuitively demanding for artificial intelligence to master—when
Google’s AlphaGo won the human champion, Lee Sedol (see Vincent 2017).
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of existence that no longer refers back to the autopoietic human. Some
contemporary philosophers and scientists have referred to such hypothetical, beyond
human constructs with monikers like superintelligence (see Bostrom 2014; Shanahan
2015). Arendt noted on the relevance of machinic intelligence in 1963 that
if it should be true—and not simply a case of a scientist’s self-misunderstanding—
that we are surrounded by machines whose doings we cannot comprehend although
we have devised and constructed them, it would mean that the theoretical perplexities
of the natural sciences on the highest level have invaded our everyday world. (see
Arendt 2007, 46)

In the contemporary setting, deep learning46 has —at least on the face of it—reached
this point of perplexity, and the scientists are first to admit it (see Knight 2017; Silver
et al. 2017). The extension of scientific knowing—first into mechanical, then into
digital and finally into machines that can learn and extend knowledge on their own—
has clear limits, if it relies purely on the organic power set in the autopoietic unity
itself. By this I mean that machinic extensions are needed because the system(s) to
which the organism is coupled demand more cognitive acuity than is present in it
inherently. The human could not have proven, for example, the existence of a
heliocentric universe without an artificial extension of its visual range, and after such
discoveries are made, they become conditions for further knowledge.
Arendt’s challenge to her readers in the HC was to think of what we are doing (see
Arendt 1998, 5). But this is not a challenge for the intellect, or the raw cognitive
capacity facilitated by brain power. In fact, it is not a challenge that can even be posed
properly to homo faber. As homo faber, the human is not prone to reflect on the
relevance of the products of his own hands and machines at his command. If this
were not so, the human would have never built the world to the point where its
boundaries extend beyond its own comprehension.
How dominant can the maker of things become in relation to the plural actor?
The paradoxical condition, unique to the human, is that these two ontological aspects
must seemingly always exist in a bizarre disproportion to each other: two dimensions
bound to and increasingly entangled with each other but never to be reconciled. In
Arendtian terms, plurality and action as opposed to the scientific and technological

Cognitive roboticist Murray Shanahan defines deep learning as a “machine learning technique that
involves multiple, hierarchically organized layers of artificial neurons” (Shanahan 2015, 228). This
variety of machine learning has become feasible as computers have become powerful enough and the
data on which to train artificial neural networks massive enough.
46
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processes and methods, receive their determination—and finally relevance—from
an inherent resistance to any universal explication and control. Unpredictability is
evident to both, but in artifice its role is ontologically opposite to action. If the latter
needs unpredictability to exist, the former only recognizes it as something to be
eradicated. This fundamental disagreement raises the question whether it is possible
to subvert the realm of artifice through mindful deliberation. Moreover, in an era of
machinic intelligence—which already is in many ways superior to human brain power
and getting constantly stronger—it is warranted to question how conducive it will
eventually be to rely on unpredictable, indeed all too human actors in the
employment and governance of intelligent technologies. Bruno Latour is quite right
in noting that technologies (as extensions) make humans act more reliably, but
technology in itself is still much more reliable (see Latour 1992).
As it stands, human brain power has resulted in (or been externalized to) artificial
“brains”, whose developmental trajectory and limits remain unknown. There can be
no turning back to a world run by organic brains. The human has reached the point
in its world-building where it must, for better or worse, view knowledge and knowing
progressively in terms of efficiency, accuracy and, most of all, computational
reliability. Already more than three decades ago, the postmodern thinker par
excellence, Jean-Francois Lyotard, captured the essence of artifice for the human
condition in the age of high techne in observing that
technical devices [...] follow a principle, and it is the principle of optimal performance:
maximizing output (the information or modifications obtained) and minimizing input
(the energy expended in the process). Technology is therefore a game pertaining not
to the true, the just, or the beautiful, etc., but to efficiency: a technical “move” is
“good” when it does better and/or expends less energy than another. (Lyotard 1984,
44)

Unlike in the Platonic aesthetic (and also plural) circumstance, toward which Lyotard
nods in the quote, the modern epistemic function, which is prone to ask only the
question of how, pertains directly to the human as a maker of things, always in the
process of changing its condition of existence toward some measurably better state.
In autopoietic terms, based on its capacities as a certain kind of organism, the human
is conditioned to model its environment through artifice, and time and development
has brought its condition to the point where it can no longer trust its own plurally
conditioned judgement.
Brain power thus evolves but only through artifice. I pointed to this aspect in Part
I with reference to André Leroi-Gourhan’s thesis on the externalization of human
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functions (see Leroi-Gourhan 1993). For there is no reason to suppose that Plato’s
or Aristotle’s cognitive potential, for example, would not compare to the intelligence
quotient of the humans alive today. Or as Allenby and Sarewitz point out,
[d]o you think your brain is the same as that of a hunter-gatherer of your species who
lived 10,000 years ago? What does it mean that in ancient, oral societies human
memory was a principal indicator of intelligence, but we now have search engines that
give anyone with a computer access to the world’s accumulated memory? Put
somewhat differently: Are you as smart as Homer? (Allenby and Sarewitz 2010, 1)

Were it feasible to clone Homer today, he would blend in with the crowd quite nicely.
We can conclude that brain power, while originary to the organism, is in the process
of being externalized into models and artefacts whose emergence still mostly depend
on human brain power, while their functioning does not. This situation was evidently
not lost on Arendt, either. In the HC, she in fact incorporates human made machines
as parts of the consumptive processes of modernity in stating that
in the continuous process of operation, this world of machines is even losing that
independent worldly character which the tools and implements and the early
machinery of the modern age so eminently possessed. The natural processes on which
it feeds increasingly relate it to the biological process itself, so that the apparatuses we
once handled freely begin to look as though they were “shells belonging to the human
body as the shell belongs to the body of a turtle.” Seen from the vantage point of this
development, technology in fact no longer appears “as the product of a conscious
human effort to enlarge material power, but rather like a biological development of
mankind in which the innate structures of the human organism are transplanted in an
ever-increasing measure into the environment of man.” (Arendt 1998, 152-153)47

Here Arendt’s imagination already fringes on something beyond the human, as
evinced by the reference to artificial processes impinging on the biological process
itself—this tendency of artifice is a central concern in Part III. Arendt seems to
suggest that artifice becomes in its more sophisticated forms indistinguishable from
the process of nature itself. Yet, the fact remains artifice, no matter its origin in
nature, conforms to purposes external to itself. To wit, artifice has no self-referential
character, it does not create itself for the sake of itself, as all natural, living systems
do. As long as artifice is referred to as an extension to something other than itself,
this situation stands. It remains a creation created to some end in a world constructed
by a purposeful animal in a purposeless universe.

47

Arendt quotes here Werner Heisenberg’s Das Naturbild der heutigen Physik (1955), pp. 14-15.
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Objectivity and purpose
In the role of homo faber, the human inescapably objectifies the world. Arendt presents
the subject–object division manifest to all human observation quite untypically in
terms of world-building by remarking that
[o]nly we who have erected the objectivity of a world of our own from what nature
gives us, who have built it into the environment of nature so that we are protected
from her, can look upon nature as something “objective.” Without a world between
men and nature, there is eternal movement, but no objectivity. (Arendt 1998, 137)

Acknowledging Arendt’s statement in the current framework elicits several problems
concerning, on one hand, the ubiquity of human artifice and, on the other, the
possibility of plural existence in the strictest sense. As discussed in Part I, the
operation of distinction is in itself already a means, i.e. a cognitive process by which
the human discerns its environment, makes judgments on it and instills it with
purpose. In the onto-epistemological frame, the way out of this purpose-oriented
determinism is found in human self-awareness itself. Possessing the capacity to
reflect on one’s own workings, the human has the ability to adjust its view of the
world, thereby observing it in additional dimensions or modalities. Self-awareness
enables—or rather forces—the human to assess its condition as involving something
more than mere rote cadence. None of this is, however, intentional on the part of
the cognizer, rather, the consequence of self-awareness itself creates a condition of
existence that is not consciously accessible to the human. In other words, the human
cannot understand its own self-awareness for it is self-awareness that in the end
enables human understanding of itself and everything relating to it.
Unlike with the plural human (and animal laborans, for that matter), whose
existence is not externally defined, homo faber must always have a purpose external to
itself, which is ultimately reflected in its products. Its creations do not have unique
identities, for they are built and thus emerge in the world for something other than
themselves. However, as noted above, even the identity of an autopoietic system can
be effaced by simply observing it as having a purpose relative to some larger system
or circumstance. From this perspective, techne is in the observation and not in the
system or thing being observed. But it is only through reflexivity we can discern how
positing a purpose to a thing is an artifice originating from our own cognitive
domain. As Maturana and Varela point out,
with the notion of purpose we induce the listener to invent the machine we are talking
about. This, however, should not lead us to believe that purpose, or aim, or function,
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are constitutive properties of the machine which we describe with them; such notions
are intrinsic to the domain of observation, and cannot be used to characterize any
particular type of machine organization. (Maturana and Varela1980, 78)

At this point it serves to recall that reflexivity is not a basic requirement for existing
and acting as a human. The situation described by Maturana and Varela does not
only refer to human-made machines but rather to all aspects of worldly things,
including humans. From the perspective of homo faber, the world comprises alloreferred systems, or not quite autonomous, self-realizing systems in themselves.
Hence, in the autopoietic frame, it can be said that the decisive definition for artifice
is the construction and understanding of systems not based on their individual
domains of interactions but on observing their domain of relations from within a
larger context (cf. Maturana and Varela1980, 8). Pure brain power, which in
Arendtian terms always seems to invoke techne, places the human in a position where
it first sees itself outside given situations, or where it observes mere relations of
things outside their auto-reference. This is an inherent property of the organism, or
“the capacity that man has as a language-centered social being of becoming an
observer, and thus of operating as if he were external to the situation in which he
finds himself [...]” (Maturana and Varela1980, xxix).
It would seem plausible, then, that the operation of assigning purpose is imminent
not only in building a world of things (through objectifying it) but also in the
foundation of the plurality of the species itself. To escape this judgment, plurality
must be viewed from within, in its own domain of relations, as it were, and not based
on its manifestation in the physical space.
As noted in Part I, plurality is necessarily paradoxical. It is a uniquely human
prerogative, possible only with reference to unique but (organizationally) similar
others who can meaningfully relate their subjective experiences of a shared world (cf.
Arendt 1998, 8, 22-23). The communicative space that plurality manifests does not
represent freedom (as an observed fact) but rather is freedom, for the simple reason
that it exists and has relevance only insofar as it is unpredictable and free from
external control. The dynamics of plurality, in the Arendtian sense, are necessarily
unclear and irreconcilable, for without its paradoxical characteristics, it would
collapse into artifice and become a part in the system of means-to-ends. What
remains unclear is the feasibility of human plurality under the constantly objectifying
gaze of homo faber.
Since observation is in itself a form of artificing, it serves to acknowledge its
ubiquity. I am presently involved in this very process, as I observe and thus prescribe

146

functions to the human condition as if from without my own participation in it.
Consider, for another example, a social scientist observing society at any level of its
operations, be it at the level of family unities or societal unities, it makes no difference
which one, his/her gaze separates a unity from a larger one within which the unity is
embedded, draws its boundaries and attributes it functions that can be assessed based
on its dynamics relative to the larger system (be it society, community etc.) in which,
from the perspective of the observer, the unity is inescapably embedded. This
making of separation, which is based on the capacity of the observer to make
distinctions in what it observes, is tantamount to the assignment of purpose, which,
as noted above, cannot be taken to be intrinsic to the observed system itself. The
assignment does not coincide with its domain of interactions that constitute the
organization of the system, rather it coincides only with its manifestation as a unity
in the physical space. This is to say, the observer observing the unity is only privy to
the structural couplings the unity exhibits in the observer's cognitive domain. From
within the observed system, the hierarchical observer position disappears or rather
loses relevance.
In view of the above, the observer is itself always mediated, or extended, by a
larger system of interactions to which it cannot directly relate—in a sense, it is only
a cog in the formation and production of that larger system. Yet, as the human
condition would have it, it is by forgetting, or not realizing its own embeddedness,
that the human is able to function effectively—there is no doubt reflexivity can
develop into a pathology in certain situations.
To provide a rudimentary example particular to our epistemic and technical
context, consider an engineer. In order to be and act effectively as an engineer, the
engineer cannot doubt the meaning of engineering, which is the larger system within
which the engineer itself is unavoidably embedded and within which it has meaning.
Any change in or realization on the nature of engineering cannot take place at the
level of the individual engineer, meaning, the engineer cannot just decide, “I am
going to fundamentally change what it is to be and work as an engineer!” (see Beer
1980). It follows the embedded system (the engineer) is always viewed as an alloreferred or allopoietic part from within the larger system. In other words, the engineer
is subservient to something other than itself and it is only a subsidiary in the
construction, generation and functioning of the larger system. It has no autonomy,
no individuality (the engineer retains its autopoiesis only with reference to itself)
outside the system to which it is embedded. Maturana and Varela clarify this point
in saying that “[a]llopoietic machines have an identity that depends on the observer
and is not determined through their operation, because its product is different from
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themselves; allopoietic machines do not have individuality” (Maturana and
Varela1980, 80-81). Cyberneticist Stafford Beer took this idea further in describing
the consequences of such subsumption at the societal level in noting that
the process of change at any level of recursion (from the individual to the state) is not
only difficult to accomplish but actually impossible—in the full sense of the intention:
‘I am going completely to change myself’. The reason is that the “I”, that selfcontained autopoietic “it”, is a component of another autopoietic system. Now we
already know that the first can be considered as allopoietic with respect to the second,
and that is what makes the second a viable autopoietic system. But this is in turn
means that the larger system perceives the embedded system as diminished—as less
than fully autopoietic. That perception will be an illusion; but it does have
consequences for the contained system. For now its own autopoiesis must respond
to a special kind of constraint: treatment which attempts to deny its own autopoiesis.
(Beer 1980, 70)

Beer’s point about the illusory nature of the larger system’s view must, however,
remain contested. Were it a mere illusion, we would have to consider the human
condition as one, too. Each ontology in the human condition represents a larger
system within which the human, as an individual, is necessarily embedded. This is to
say, just as the human is bound by its organic capacities, it is also bound by its own
creations. Plurality bestows its own demands on the human, too.
Relative to artifice, the constraints are clear. For example, engineering is part of
human artifice and, as such, to put this in ontological terms, there are aspects to
engineering that are of necessity, which are inseparably tied to the properties of
matter itself. For the engineer to actually change itself relative to engineering, he or
she would have to be able to undermine the very limits of physical existence! The
same constraint does not apply to plurality in the strictest sense, if we consider the
argument on plurality’s unboundedness in meaning and manifestation. In fact,
plurality demands every individual to be constantly in a process of unpredictable and
emergent change. We can theorize human plurality in terms of it realizing a space of
possibilities, which becomes real only by each and every instance of life acting
without external constraints, i.e. a definite frame within which activity is defined and
demarcated.
Arendt’s notion of action provides a possible domain of interactions (plurality)
that is not automatically instrumental, or purpose-seeking relative to the unities that
comprise that domain. However, the question for Arendt, at least in the Human
Condition, was not one of fully realizing plurality over other activities but, rather, the
balanced co-existence of all three ontologies. To fully realize plurality—as can be
deduced based on the above musings—would be a non- or post-human project.
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Simply put, the only way to engender an organization of individuals where
subservience to all larger systems of reference were completely effaced, would be a
situation where every single individual unity accepted every other individual as
oneself, literally, by legitimating their individual observations into a whole where each
had equal value and position. This certainly does not relate to the human experience
of existence as demarcated in the HC. Humberto Maturana has defined such a system
in terms of
an artificial society that admits change and accepts every human being as not
dispensable. Such a society is necessarily a non-hierarchical society for which all
relations of order are constitutively transitory and circumstantial to the creation of
relations that continuously negate the institutionalization of human abuse. Such a
society is in its essence an anarchist society, a society made for and by observers that
would not surrender their condition of observers as their only claim to social freedom
and mutual respect. (Maturana and Varela, 1980, xxix-xxx)

This is a utopian concern48, literally pointing to a place that is not (Greek ‘ou’ [not]
‘topos’ [place]), nor can exist within any condition distinguishable as human. In a
way my work is intimately entangled with this concern: all totalizing views for the
dominance of one ontology over others, be it artifice, plurality or organicity, are by
necessity non- or post-human considerations and require a distinct ontoepistemological framework. The acceptance of diverse equals’ views as the
foundation for a non-hierarchical unity of equals, with the agreement that all change
is generated without a predetermined end, embraces an absolutely utopian freedom.
In such a system, purpose is never posited, rather, it is generated by spontaneous
interactions within that system. As to how such a system could emerge and realize
itself in the world is not, in my view, any concern of the human and its condition.
The Arendtian understanding of action, if taken fully on its own terms, turns into
something not quite human. Action for its own sake is feasible only by first building
a world fit for it. Plurality cannot be the category through which the human condition
is changed because its raison d’etre excludes external purpose, i.e. it is not a means.

48 It may be argued that utopia, as it seemingly denies the full realization of the human condition (i.e.
the parts that make it an inherently unpredictable and often brutal) is most definitely the product of
an artificial technique. From Plato’s Republic to modern techno-utopian visions of society (see e.g.
Hughes 2004; Kurzweil 2008), the principle of utopianism resides in the will to eradicate the human
condition from all of its uncertainties, thus producing something altogether other. Arendt’s criticism
of the Marxist notion of a labor-free society alludes to a similar paradox: the human being being a
laboring animal but always seeking ways to nullify this constraint without losing its humanness in the
process (see Arendt 1998, 104-105).
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Artifice, on the other hand, exists only for the sake of such external purpose. This is
what Arendt referred to as world-building, an activity that creates conditions for
human existence:
If nature and the earth generally constitute the condition of human life, then the world
and the things of the world constitute the condition under which this specifically
human life can be at home on earth. [...] Without taking things out of nature’s hands
and consuming them, and without defending himself against the natural processes of
growth and decay, the animal laborans could never survive. But without being at home
in the midst of things whose durability makes them fit for use and for erecting a world
whose very permanence stands in direct contrast to life, this life would never be
human. (Arendt 1998, 134-135)

In Arendt’s view, the existential pains and uncertainties of the human condition
cannot be treated as “symptoms which can be removed without changing life itself;
they are rather the modes in which life itself, together with the necessity to which it
is bound, makes itself felt” (Arendt 1998, 120). Whatever the affordances or
ostensible contradictions to which either organicity, artifice or plurality point, they
must all configure in the whole. This kind of ontological wholeness is increasingly at
stake as the human worldliness moves toward ever more pervasively technologized
modes of individual and social existence.
The aspect I want to extend to the remaining chapters in this part is the
increasingly superior-to-human quantitative capacity of artifice that shapes and
determines human affordances, at least the ones that seem to have continuity or be
sustainable. It appears impossible to imagine a complex world such as ours based on
some principle other than that of quantification and beyond human-level pattern
recognition. This principle has held since the early civilizations, as I discussed at the
beginning of this part in relation to techne. If human life involves a decisive worldbuilding tendency, whose developmental limits are not defined by the limits of
human organic capacity but the limits of its extensional artifice, systems that
gradually find their way in the world quite irrespective of explicit human command,
then the question is how much control the human actually has over the processes of
development.
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Transmogrifications of artifice
Political theorist Langdon Winner has noted that humans are accustomed to see
technological and scientific development on one hand as a “self-propelling” force
and, on the other, as a conscious human choice” (see Winner 1977, 46). Given that
the human is a world-building animal and a tool user, whose artifice includes the
storing and proliferation of information in artificial forms over generations, there is
always a degree of development involved, even if it did not proceed in a linear
manner. Actually, the species’ history can be narrated through technological
inventions and their effect (see e.g. Innis 1950/2007; Toffler 1971). I am not
suggesting science and technology are the only engines of change. What I am
claiming is that artifice, in the sense I have defined it in relation to techne, involves
also political and economic activities.
Development in artifice was touched on already at the beginning of this part in
relation to how techne became distinguished from episteme, which eventually led to the
appropriation of theoria as the theoretical backbone of modern artifice. However, it
needs to be emphasized that science understood in the modern sense as an inquiry
into the natural realm based on universal principles, methodologies and experiments,
is roughly two centuries old enterprise, while the means-to-ends dimension of artifice
has affected the species ever since its emergence.
The theoretical side of artifice, in the scientific sense, along with the term
technology in its modern meaning and use, first emerged on the scene in 1777 with
the publication of Johann Beckmann’s (1739–1811) Anleitung zur Technologie oder zur
Kenntnis der Handwerke, Fabriken und Manufakturen (“Instructions on Technology, or
on the Knowledge of Trades, Crafts and Manufacture”) (see Mitcham and
Schatzberg 2009; also Banse and Grunwald 2009). In their insightful article on the
history of the concept of technology, philosophers of technology Carl Mitcham and
Eric Schatzberg remark that Beckmann’s “was the first work that self-consciously
developed the concept of technology as a discipline devoted to the systematic
description of handicrafts and industrial arts […]” (Mitcham and Schatzberg 2009,
36). Beckmann can be seen as having initiated the scientific systematization of
different types of knowledge related to technology. However, Beckmann was ahead
of its time, as “it soon became clear that it was not possible to develop a technological
science at that time” (Banse and Grunwald 2009, 161).
Economic historian Joel Mokyr has argued how the Enlightenment ideals of human
progress through faith in reason and increase in knowledge (backed up by the

151

Baconian principle of expansion of control over nature through increase in human
understanding) initially began to manifest themselves in the 18th century through the
notion of useful knowledge. This, Mokyr continues, “should not be associated simply
with either “science” or “technology” but rather seen as the combination of different
kinds of knowledge supporting one another (Mokyr 2010, 67). Yet, it can also be
argued that the formal basis of both science and what came to be known as machine
technology had been laid down already in the 17th century by Isaac Newton.
Surprisingly enough, considering the long history of human artifice, the
unification between technology and science started properly only during the early
19th century and, even then, it was practical tinkering that tended to precede
theoretical discoveries (see McClellan and Dorn 2006, 318-320). This development
eventually morphed into what we now refer to as the Industrial Revolution, or, the
Control Revolution (see Beniger 1986), which heralded the dominance of artifice in
the human condition.
In spite of the early complications between craftsmanship and scientific theory,
the fundamental change in the power of artifice arrived with the emergence of prime
mover technologies that could convert nature’s resources into mechanical energy
that far exceeded the capacity of any living system. The mechanical systems of the
early industrial age were mainly concerned with the physical nature of things, relating
to and being controlled by spatial and temporal aspects and resulting in explosive
kinds of extension. The mechanical technique with ordered arrangements and
linearity of movement marked the pinnacle of the evolution of industrial condition;
the high watermark of the irreversible, thermodynamic era. The steam engine
embedded into a system of transportation (railroads) is a perfect metaphor for the
mechanical extension of the human. Its explosive leap in the scale helped the human
propel itself forward in the temporal and spatial plane and, at the same time,
complexified the conditions and frameworks within which physical movement took
place (cf. Beniger 1986, 221, 223). Crafts once organically tied to human laborers’
bodies were mechanized to be performed on assembly lines. As we will see, this not
only changed the pace and importance of physical movement but resulted in a
positive feedback cycle in which a change in the initial conditions of one system (such
as increase in speed or volume) resulted in at least equal changes in systems, to which
it was coupled, which, again, resulted overall in an increase of complexity and a need
for more control (see ibid.).
But in order for the sort of a feedback system described above to become even
feasible, theoria had to be integrated into the fabrication of machines. The first steam
engine had already been built in 1712 by Thomas Newcomen, an English
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ironmonger, in an attempt to facilitate the laborious process of pumping
groundwater from ever deeper reaching coal mines. Even the steam engine, whose
design most definitely could have used the theoretical awareness of classical
mechanics (Newton’s Laws of Motion) 49 was apparently built quite apart from what
we today would call scientific knowledge. Historians James McClellan and Harold
Dorn note that “[e]ven if the idea of atmospheric pressure as a potential motor was,
as it were, “in the air,” the actual design of the steam engine owed nothing to science"
(McClellan and Dorn 2006, 283). Economic historian Joel Mokyr, on the contrary,
argues scientific knowledge did play a part, although apparently only marginally. He
notes that
[i]n medicine, in metallurgy, and in agriculture, to name just a few areas, the situation
before 1800 was no different. The world may have been messier and more complex
than the early and hopeful proponents of the Baconian program realized […]. Tacit
artisanal knowledge, such as mechanical dexterity, intuition, experience-driven
insights, and similar abilities, drove many of the early inventions, although dismissing
the contribution of science altogether is unwarranted. (Mokyr 2010, 69)

For example, James Watt worked as a craftsman at the University of Glasgow. The
idea to enhance the Newcomen Engine’s steam mechanism—which ended up
revolutionizing the role and importance of the machine in human artifice—occurred
to him in 1765 as he was repairing the university’s own steam engine (see Headrick
2009, 98). Thomas Edison (1847-1931) is perhaps one of the finest and last examples
of a pure artificer, whose work is usually understood as having been thoroughly
scientific, an assumption, which, if viewed in light of the modelling of nature based
on generalizable principles, measures and methodologies is simply incorrect. Edison
was an inventor with little education and still managed to patent over 1000 inventions
(see McClellan and Dorn 2006, 320).
It has been only during the last few centuries, i.e. during the age of industrial
machines, that theoretical knowledge has become a means to an end in the proper
sense. The first rigorous scientific theories of machines began to crop up in the late

In a sense, the practicability of classical mechanics and their function culminated only as late as the
mid-20th century space and moon missions. This is simply a reference to the manner Newton's Laws
are sufficient to plot and execute the path of space machines. NASA's website exemplifies this well
enough in stating that "spacecraft operate at very high velocities compared to velocities we are familiar
with in transportation and ballistics here on our planet. Since spacecraft velocities do not approach a
significant fraction of the speed of light, Newtonian physics serves well for operating and navigating
throughout the solar system" (Doody 2017, Chapter 3, 2).
49
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18th century and parallel to them, Darwin introduced his evolutionary thesis, in light
of which the human could be shown to have emerged, developed, and finally also
function under the same principles as animals—as incidentally, Julien Offrey de la
Mettrie’s (1709-1751) radical materialism50 had already conjectured. Concomitantly
with the emergence of the theory of evolution, in the engineering sciences, Franz
Reuleaux (1829-1905) was applying his kinematic theory to motions of animal
bodies, a concern that had intrigued already his teacher, Ferdinand Redtenbacher
(1809-1863) (see Moon 2003, 214). Professor of Engineering Francis C. Moon
elaborates the initial stages of this joint development as follows:
The wresting of machine design from the workshop began in the Ecole Polytechnique
in Paris in the late eighteenth century with the work of Monge and Hachett, and later
by Ampere and Lanz and Betancourt These ideas were further developed in Britain,
especially in the work of Robert Willis (1800-75) and William Rankine (1820-72) and
in Germany by Ferdinand Redtenbacher (1809-63) of the Polytechnic School at
Karlsruhe, whose student was Franz Reuleaux (1829-1905). (Moon 2003, 209)

As narrated by Moon, Robert Willis was one of the early theorists to tackle a general
theory of mechanisms, but the feat was not properly accomplished until 1875 with
the introduction of Franz Reuleaux’s Theoretische Kinematik: Grundzüge einer Theorie des
Maschinenwesens and translated into English as Kinematics of machinery: outlines of a theory
of machines in 1876. In this book, with all its detailed descriptions of relations of
motions between points and objects and groups of objects, applicable to any
machine, the following definition stands out: “A machine is a combination of
resistant bodies so arranged that by their means the mechanical forces of nature can
be compelled to do work accompanied by certain determinate motions” (Reuleaux
1876, 35). This definition of the machine is frequently quoted in social scientific and
philosophical texts, all the way from Marcel Mauss and Lewis Mumford to Gilles
Deleuze and Felix Guattari (see Morita 2012, 45). Atsuro Morita has conjectured that
the reason for the definition’s popularity lies in its highly abstract nature and the
subsequent leeway it gives to applying it to various kinds of systemic phenomena—
at least for those with enough willingness to seek synergies between different
ontological classes.

50 Julien Offray de la Mettrie extended Descartes' theory of machines through criticism in his peculiar
thesis Man a machine (1748), which has a clear place in the history of contemporary transhumanist
thought (see Bostrom 2005a).
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In the end, the reciprocity between theoria and poiesis developed into a wholly new
paradigm of artifice. The steam engine in its scientifically based forms was its first
culmination, as historian, David Landes, has pointed out, “the steam engine is a
classic example of this technological interrelatedness: it was impossible to produce
an effective condensing engine until better methods of metal working could turn out
accurate cylinders” (Landes 2003, 2). Improvement in efficacy needed more accurate
knowledge than what the original craftsmanship tradition could furnish. Once the
theoretical and the practical knowledge converged, the human world-building effort
evolved to a wholly new level of efficiency and complexity. The positive feedback
on this trajectory has continued to this day. According to Langdon Winner,
the coming of Newtonian science and the industrial revolution, a pattern of linear
growth was established that continues to the present day. In response to the
developments in science and technics, the institutions of society and politics alter their
structure in order to “absorb” the new technologies. (Winner 1977, 47)

Perhaps it is not too fantastical, then, to spot analogies between society, its human
functionaries and its progressively mechanized heart and envision it as the
“Megamachine”, whose combining of both human and technological objects as
“resistant bodies” can be seen as the means through which nature’s power is
appropriated ever more efficiently (see Mumford 1970; also Morita 2012).
The relentless pounding of industrial machines that still echo on in the
background of even Arendt’s musings (see Arendt 1998, 147) has indeed increasingly
replaced the laboring of the human body, but today, some 60 years on, the issue no
longer concerns the mere kinematics of resistant bodies alone but the faculties and
informational couplings that comprise perception and cognition. In a sense, the
human observer itself is being extended by algorithms, whose cognitive domain it
can never fully open to scrutiny. Cognitive roboticist Murray Shanahan has stated
that
[a]rtificial intelligence is beneficial in any domain where patterns have to be found in
large quantities of data and effective decisions have to be taken on the basis of those
patterns, especially when the decisions have to be taken rapidly. Not only can
computers replace humans in such cases, doing the same job at less expense, they will
often make better decisions, and do so at superhuman speeds. (Shanahan 2015, 173)

Shanahan’s example concerns a shift from organically grounded cognitive functions
to functions that ultimately have no humanly observable, or directly understandable,
domain. This is a disjunction that manifests itself most concretely between
mechanical/analogic and electronic/digital machines. The electronic medium was
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the first technology to actually escape human perceptibility (cf. McLuhan 1994, 351352). The affordance in purely mechanical couplings resides in the reciprocal
applicability of these mechanical extensions to the human bio-physiological form and
function, e.g. a hammer is an extension of the arm and an engine applies the same
kinematic principles in an externalized form. In contrast to the mechanical, however,
the organization and structures of digital extensions do not acknowledge any
continuity. Even the industrial machine functioned literally as an extension of the
human body. The kinematics of industrial machines were just as applicable to the
motions between parts of the animal body. The confluence between the human and
the machine was thus very explicit.
Digitality is already a discontinuous process, unlike any mechanical or analogic
one: The eradication of concrete and immediate results and the separation of action
from reaction are characteristics lacking from analogue couplings. For example,
while the typewriter and the computer require the same mechanical skill in producing
an (linguistic) output, the computer’s performance remains discontinuous relative to
human experience. As the German media theorist Friedrich Kittler argued,
“grammatologies of the present time have to start with a rather sad statement. The
bulk of written texts – including this text – do not exist anymore in perceivable time
and space but in a computer memory’s transistor cells” (Kittler 1995, para. 1). The
functions of digital media are certainly not immaterial (all information is tied to some
physical stratum) but organizationally their structures are enacted in frequencies far
beyond human organic capacity.
In this light, McLuhan’s estimation on the function of media remains humancentered. He argued that electricity retrieves the (former) totality of the oral, tribal
“collective consciousness” and moves toward a cybernetic unity of a kind of global
consciousness (see McLuhan 1994, 61,342, 348). Electricity contracted the spatiotemporal dimension of communication to the point of instantaneity but, instead of
retrieval, I would argue it resulted in the reontologization of the modality of orality.
Certainly the electric instantaneity conforms no longer to dialogic mutual
instantaneity in space between (embodied) human beings; rather, it manifests itself
only in time through a coupling that is indecipherable in its raw form. The spacetime separation was first instantiated already by the chirographic mode and further
extended by printing technology. With electricity (and today even more with the
digital modality) the holistic sensibility of human communications is reontologized
by compressing the temporal dimension and converging on all sides with both visual
and audile senses, e.g. a video conference is feasible practically anywhere in the
western countries. If a written document has a “bandwidth” of typographic notations
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(words and sentences), then the digital media can reach almost as high as face-toface communication, with possibilities to include sound and expressive cues—virtual
reality applications can also incorporate tactility. The speed of life in digitality is
measured on clock speeds faster than the human can perceive.
Supposedly, this reontologization of media culminates in digitality, or the juncture
at which the history of media (at least for the human) comes to a close. It is plausible
that the physical limits of the current computer paradigm (i.e. digitality) also
demarcate the limits of human (or human-centered) communications, or as Friedrich
Kittler put I more than two decades ago:
The day is not far off when signal processing will reach the physical limits of feasibility.
This absolute limit is where the history of communication technologies will literally
come to an end. Theoretically there remains only the question as to what logic this
completion will have obeyed. From Freud to McLuhan the classic answer to this was
a generic subject—humanity which before of an indifferent or interferent natural
world would have externalised first its motor and sensory interface, and finally its
intelligence, in technical prosthetics. However if Shannon’s mathematisation of
information rested on his “fundamental idea” of inferring, through a conceptual
transfer, the “information efficiency of a jammed transmission” from its
cryptoanalytical efficiency, interference will only be understandable as the
interventions of a hostile intelligence, and the history of communication technologies
as a series of strategic escalations. Without reference to the individual or to mankind,
communication technologies will have overhauled each other until finally an artificial
intelligence proceeds to the interception of possible intelligences in space. (Kittler
1996, sec. Digital technology, para. 11-12)

The logical end of the externalization of intelligence (or rather brain power) into
machines is the obsolescence of human(like) intelligence. Even if such an end seems
impracticable currently, it remains uncertain what comes after digitality and who, or
rather what its subject will be. The final part of this work provides some suggestions
to that end, even if cautiously.
From the perspective of this work, human artifice is constantly tempting such
theoretical end points, which, if realized, challenge the limits of the ontoepistemological framework within which our understanding and communication of
the world can be said to remain human. One such end point may have been already
in the horizon in 2002, when the NBIC project (Nanotechnology, Biotechnology,
Information technology, Cognitive science) initiated by the US National Science
Fund, defined the future architecture of “human” life in terms of the convergence
of the aforementioned four scientific disciplines and their combined effects (see
Dupuy 2011; cf. Roco and Bainbridge 2003). Overall, the NBIC report prescribed a
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tedrahedral organization through which humanity would secure its future: computers
and bits will function as its communicational base; Networks and neurons supply its
cognitive base; Biotechnology and genetic engineering provide its gestative base and,
perhaps most importantly, Nanotechnology, i.e. atom-size engineering, will emerge
as its phenomenal base (see Roco and Bainbridge 2003). Curiously enough, as
Cyberneticist Jean-Francois Dupuy has pointed out, the executive summary on the
first NBIC conference “summarizes the credo of the movement in a sort of haiku”
(Dupuy 2009, xi):
If the Cognitive Scientists can think it
the Nano people can build it
the Bio people can implement it, and
the IT people can monitor and control it (Roco and Bainbridge 2003, 13).

There is hardly anything surprising in such a confident exposition of human artifice.
There may also remain precious little to be said of its contingencies, other than it is
unclear what sort of organizations of life this paradigm can in the end manifest.
Considering the character of these expected constructions of life, it is through and
within them that artifice becomes fully internalized, i.e. its extensive structural
affordance morphs into an enhancement of the organization itself. What seems to
be feasible, at the very least, is that life becomes approachable from the perspective
of a creator with an unprecedented power over both artificial and biological
processes; a power that has, in the end, very little to do with actual control of
things—an issue I will discuss in more detail in the next chapter.
This very concise historical overview has suggested that modern technology, in
the sense of prime movers, incorporated science in terms of theory almost as an
afterthought, after the machines had already been practically integrated into human
affairs by inventive and industrious craftsmen. It was only when theoria in the sense
of the universalization and formalization of measures, methodologies and
operational sequences got involved in the mid to late 19th century that the current
speed-up of artifice truly began to show its potential. The practical way of the
craftsman could not understand and utilize knowledge as the scientific tradition does,
i.e. in a very explicit, formal and cumulative sense. In short, the potential of the
Aristotelian poiesis was harnessed by theoria itself and the result was the contemporary
symbiosis of high technology. The industrial machine functioned no longer as a mere
extension of the human body but rather as its correlate with growing capacity and
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volume in terms of input, throughput and output. As noted above, the structural and
functional (kinematic) confluence that had previously only existed between tools,
instruments and the human body was in machines extended beyond the capacities
inherent to the biological organism (cf. Arendt 1998, 147). The metaphor of the
machine being a human extension no longer applied directly. First human labor
power and later its brain power, as computers became viable, were externalized to
artificial systems, whose couplings drove to create a whole new level of complexity
to human worldliness.
I will next examine this complex development in terms of the cybernetic
problematics of control relative to James R. Beniger’s thesis in his remarkable book
The Control Revolution (1986). Beniger can be argued to take the cybernetic observer
position to its logical end. While he mainly focuses on the economic organization’s
inability to react to radical technological developments, his discussion is helpful for
understanding how the introduction and proliferation of prime mover technologies
(i.e. steam-powered machines) shifted things to a wholly new gear also demanding
the creation of control technologies to counter the speed and efficacy of the
machines.

Power-control complexity
As the narrative in The Control Revolution goes, the increase in the speed and volume
of energy and material processing brought on by radical technological invention in
the late 18th and early 19th centuries created various kinds of disruptions, or states of
uncertainty, in modern societies at large. At the most fundamental level, the crises in
control to which Beniger refers in his book resulted from the fact that machines were
capable of processing energy and matter beyond the processing capacities of the
laboring (human) body (see Beniger 1986, vii). This situation began, as is well-known,
with the late 18th century innovation of steam-powered machines. Beniger
emphasizes James Watt’s creative role in this process:
In a Birmingham factory with two waterwheels and some six hundred workers, in
1775 Matthew Boulton and James Watt began the manufacture of patented parts for
Watt’s new engine, which transformed the power of moving water into the potential
energy and speed of steam and helped to launch the material economy on a process
of industrialization that would inevitably lead to a crisis in its control. (ibid., 174)
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The development and proliferation of steam power and the resulting speed-up in the
production and transportation of people and goods demanded control measures in
the coordination of communications and logistics. But these control measures were
initially slow to take effect. The problem was not at first one of reaching maximum
efficiency, as has become the case in our age, but finding a balance between the
operational levels. In short, before there could be a crisis in efficiency51—to which
scientific management in the early decades of the 20th century would seek the
answer—there had to be a crisis in safety, which resulted from the very simple fact
that the speed and complexity of the processing ensuing from steam powered trains,
ships, presses etc. could not be controlled properly by merely relying on individual
human capacities. As Beniger narrates:
On October 5, 1841 [...] two Western passenger trains collided head-on, killing two,
seriously maiming eight, and less critically injuring nine others. The public outcry,
including an investigation by the Massachusetts legislature, reflected the fact that
people were not yet used to travel at the speed of inanimate energy [...]. (Beniger 1986,
221)

The speed of inanimate energy was at the time merely some 30 miles per hour, but
it still took considerable effort to program schedules, safety protocols and
communications to facilitate railroad safety (see Beniger 1986, 223). In our age, such
problems of control have grown incomparably more complex.
The basic idea underlying Beniger’s books is as deceptively simple as it is
controversial still some 30 years since his book was published. Insofar as social
sciences are concerned, the controversy apparently relates to the cybernetic modeling
of society, especially its economic organization, in terms of open system dynamics.52
According to this view, national resources such as energy, material and information
processing systems, are conflated conceptually with biological processing systems on
three basic levels of function: 1) both systems (the living and the artificial) are open,
i.e. they need inputs from the environment to sustain their existence and evolve; 2)
the organization of both systems can be defined (observed) in terms of throughputs
(the quantity and quality of energy, matter and information within the system) that

51 This is all very much in accordance with the cybernetic notion of positive feedback, which
characterizes the ontology of artifice: namely, once crises in safety (cf. equilibrium) are resolved, the
issue becomes one of controlling efficiency (cf. growth).
52 Open systems approach is suggestive of a first order cybernetic model, where the observer is taken
as a given.
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essentially constitute the structural, contingent existence of these systems in their
environment, and 3) the cycle of processing results in outputs to the environment,
which then feed back into the cycle of inputs as a form of communication to adjust
the system’s prior processing cycle. Presently, feedback is best understood both as a
learning and/or a control function.
In the open system approach, one may suggest the following positive feedback
cycle to describe the situation with human artifice in general: initial excitement at the
level of production of energy and material processes due to various technological
innovations creates a deficit in control in the communications between different
levels of operations, which then need to adapt and correct their processing capability
to meet new demands. Even if the term control connotes negative feedback,53 Beniger’s
thesis in The Control Revolution ultimately rests on the idea of positive feedback, which
means that a change in one variable (energy processing) creates a similar change in
another (processing of information) and the two go on reinforcing each other’s
development. I would argue positive feedback is a game inherently related to artifice,
insofar as artifice is conceived as the ontology that increasingly defines the limits of
the human condition. Beniger suggests something similar, albeit at a higher level of
description, when he argues that “[b]ecause technology defines the limits on what a
society can do, technological innovation might be expected to be a major impetus to
social change in the Control Revolution no less than in the earlier societal
transformations accorded the status of revolutions” (Beniger 1986, 9).
Beniger thus locates the development he coins the control revolution within the
realm of technological affordance. His definition of technology is likewise in
accordance with the concept of artifice as I understand it in this work. He notes that
“[t]echnology may therefore be considered as roughly equivalent to that which can
be done, excluding only those capabilities that occur naturally in living systems”
(Beniger 1986, 9). This view connects to the nonhuman, technological affordance of
machines that is present also in Arendt’s The Human Condition. Arendt, too, views the
machine, and technology in general having become more than just an extension to
the human body, feeding unavoidably back to the human condition (see e.g. Arendt
1998, 3, 147, 231).
Following Beniger, the technological control function itself comprises two
essential activities: information processing at a multitude of interrelated levels and

53 Negative feedback is a process where input is reduced in some form or another to stabilize the
system (see Krippendorf 1986, 30).
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feedback. These two processes apply both to living and artificial systems such as
organisms, financial markets and engines. Processing includes the extraction of
energy/material/information from the environment as inputs, handling them
(throughput) and finally yielding output to the environment, which takes the form
of both the goal (i.e. whatever the system was programmed to produce) and waste
(entropy). Feedback is a communication about the system’s prior performance
(present in the distinction between input and output) fed back into its information
processing, whereby performance can be modified to adjust to whatever
circumstances. Feedback is an artifice, both a process of learning and control.
Through feedback, the system adjusts its past behavior to suit its future goals. Open
systems can thus be defined as exhibiting goal-directed behavior, which is dependent on
constant examination of the system’s present states and their projection to future
states (see Beniger 1986, 8).
As to Beniger’s thesis and its open systems approach, he is not considering
autopoietic systems in the strictest sense at all, but the domain of relations between
open systems where goal-seeking behavior (teleonomy) is central to the modeling of
the world. The notion of program, as Beniger observes, is crucial to understanding
this modeling:
One idea directly inspired by the Control Revolution in technology is the concept of
a program, a word that first appeared in the seventeenth century for public notices
but which in the past 150 years has spread through other organizational and
informational technologies: plans for formal proceedings (1837), political platforms
(1895), broadcast presentations (1923), electronic signals (1935), computer
instructions (1945), educational procedures (1950), and training (1963). In general,
program has come to mean any prearranged information that guides subsequent
behavior. (Beniger 1986, 39)

Program is always tied to some purpose, which is external to the program itself. For
example, a computer program’s organization is not about sustaining the program
itself but facilitating the function of some larger unity. Similarly, the function of a
car, or its purpose, is to move something from A to B and not sustain itself. In this
light, program is always included, in some form or another, in human artifice.
From an onto-epistemological standpoint goal-directedness must be viewed with
regard to the observer and its interaction (i.e. feedback) with the system being
observed. This necessitates a closer look at the concepts of organization or order; a
dichotomy that dates back to early cybernetics understood as control theory. In
Beniger’s account, the famed 20th century mathematician, physicist and computer
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scientist, John von Neumann,54 was one of the first to argue that the existence of an
organization in a system always presupposes purposiveness, i.e. goal-directed
behavior and that this is inherent to all living and some human-made systems (see
Beniger 1986, 35).55 The inanimate world, in contrast, is definable by its physical
order, which lacks the dynamic processing and feedback of an organization. Beniger
continues:
What we recognize in the end-directedness or purpose of organization is the essential
property of control, already defined as purposive influence toward a predetermined
goal. Control accounts for the difference between even the most complex inorganic
crystal and simple organisms like the amoeba: the amoeba controls both itself and its
environment; the crystal does not. […]; nothing that is not alive can do so-nothing,
that is, except certain artifacts of our own invention, artifacts that proliferated with
the Control Revolution. (Beniger 1986, 35)

Here we encounter the apogee of the human as a (scientific) observer of things that
it itself creates in observing them. This is to say, whatever the human encounters in
the animate world is viewed as having a purpose external to things in themselves, i.e.
animate systems include a control function toward certain ends defined by their
organizational program, which can then be further (re)purposed toward various goals
that benefit the human. The inanimate world functions merely as a source of energy
for the animate systems.
Beniger defines control simply as purposive activity toward some predetermined
goal (see Beniger 1986, 7) saying that such activity is inherent to any program. By
this definition the human organism itself, realized as a unity in its environment, is a
goal-seeking machine, which seeks to control its surround and manipulate it to
further its own existence. The control function is eerily reminiscent of the
Promethean notion of techne and Arendt’s definition of the activity of homo faber. In
Arendt’s words,
[i]t is in the nature of man the user and instrumentalizer to look upon everything as
means to an end— upon every tree as potential wood—this must eventually mean
that man becomes the measure not only of things whose existence depends upon him
but of literally everything there is. (Arendt 1998, 158)

The modern computer architecture, named after von Neumann, comprises the central processing
unit (CPU), arithmetic/logic unit and the memory unit (see von Neumann 1945).
55 It serves to note that the view to purposive behavior is inherently allopoietic.
54
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End-directedness has been one of the most discussed and controversial concepts in
philosophy since Aristotle and, after Darwin, also in evolutionary theory. Hence,
arguing for goal-directedness is just one way of invoking a teleological argument.
Beniger draws on evolutionary biologist, Ernst Mayr’s views (see Beniger 1986, 41;
see also Mayr 1961, 1974a, 1974b, 1992). Ernst Mayr (1904-2005) proposed that
teleonomy was only one category of teleology, which can, as Beniger points out, do away
with some of the metaphysical implications of classical teleological arguments, such
as, for example, Aristotle’s postulate of animus or Henri Bergson’s élan vital (see
Beniger 1986, 40). Teleonomy’s conceptual strength—and its nature as part of
artifice—is that the goal-directedness it describes relies on a physical fact (a
program), which must precede the phenomena it tries to explicate.
It serves to consider Mayr’s reasoning more closely. He elucidates the formulation
of teleonomic process as follows:
I restricted the term teleonomic to programmed activities and now provide the
following definition: a teleonomic process or behavior is one that owes its goal-directedness to the
operation of a program. The term teleonomic thus implies goal-direction of a process or
activity. […] In my original proposal I suggested that one might expand the
application of the term teleonomic to include also the functioning of human artifacts
(e.g., loaded dice) that are fixed in such a way as to assure a wanted goal. This extended
use of the term has been criticized, and I now consider that human artifacts are only
analogs. Truly teleonomic activities depend on the possession of a program. All
teleonomic behavior is characterized by two components. It is guided by “a program”
and it depends on the existence of some end point, goal, or terminus which is foreseen
in the program which regulates the behavior. (Mayr 1992, 127)

What the teleonomic gaze cannot accept, however, is that the program is a techne
already in and of itself, a human made construct, through which the world is viewed
purposefully according to the observer’s cognitive domain. Regarding the notion of
control, several points can be raised from the above quote. For one, control with its
two-fold nature as processing of information + feedback fits Mayr’s description of a
teleonomic process, where program constitutes a set of rules according to which
information is processed (i.e. a control function is actualized) in order to reach a
specified goal, which is also inscribed in the same program, be it organic or artificial.
It is relevant that when Mayr proposes that e.g. a loaded dice manifests merely an
analog of a teleonomic process, it is, it seems to me, so only because it does not
constitute an open system demarcated by a program, which must involve inputs,
throughputs and outputs, which then are fed back into the process for errorcorrection.
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Mayr finally notes that “[a]ccepting the concept of program seems to cause no
difficulties to a biologist familiar with genetics or any scientist familiar with the
working of computers” (Mayr 1992, 128), which seems to confirm the idea that, in
the observer’s gaze, organic and artificial programs differ fundamentally only relative
to their level of description, or behavior. However, programs evident in nature are
human interpretations of processes of which the human itself is part as a living
system, whereas programs of artificial nature exist as extensions to these organic
programs, as they are part of human artifice and, hence, not entirely subsumed by
the process in nature. This distinction will have certain consequences for my
discussion in Part III.
Teleonomy dovetails the disposition of artifice. In it, the world becomes
workable, as it were, for everything in which the teleonomic principle can be
observed, can also be conceivably controlled. Purpose functions as a dual causal
agent. In other words, there are the engines of energy and material processing that
create the initial push forward, which then must be countered, for the sake of system
equilibrium, by the engines of control (or programs) that guide the overall processes
toward safer and more efficient outputs—the problem being that these outputs push
the metasystem constantly toward new irregularities.
In our time—or perhaps rather in the human condition—such purpose–push–
control cycle has evolved to a level where the development of control technologies
(e.g. algorithmic information processing systems and networks) drive on the
development of other control technologies (e.g. security programs). It is noteworthy
that Beniger also places everything from bureaucratic programs to computer
programs in the same category, which coincides with the general nature of artifice,
as defined in this work. A program defines a set of steps toward a successful endproduct, be it material or purely epistemic. It is relevant in the current context that
Beniger treats information as an epiphenomenon of material processes rather than
something intangible, free-floating essence working on its own accord. For him,
energy, material and information processing are at the most fundamental level all
part of the same systemic cycle, albeit their functions originate from different
feedback mechanisms at different levels of operation (see Beniger 1986, 33-34).
As it is the economic system and its feedback mechanisms with other systems
through which Beniger builds his case, it is understandable that he takes his time in
describing the initial commercialization (development of commercial capitalism) that
accompanied prime mover technologies already before the turn of the 19th century
(see Beniger Ch. 4). He does not, however, consider the role and impact of the
industrial printing press at this point at all, although it can doubtless be called and

165

informational artifice and most definitely part of the control loop of circulation,
standardization and leveling of knowledge (see e.g. Eisenstein 2005). All positive
control helps to raise the momentum of change and, hence, the demand for increased
control.
Beniger situates Control Revolution’s culmination point somewhere between
1870 and 1930, which is practically coincident with the scientific revolutions that, as
I briefly discussed above, resulted in the first theories of machines (Reuleaux 1875),
thermodynamics (theory initially proposed by Sadi Carnot in 1824 but formalized by
Lord Kelvin in 1851) to general theory of relativity (Einstein 1915) and quantum
mechanics (Born, Heisenberg, Pauli 1920s), all of which underlie the feasibility and
ubiquity of modern artifice.
As is to be expected, the crises in control were in due course countered by artifice
in the form of e.g. standardization of measures (schedules, timetables, prices) and
rationalization and bureaucratization of work and management, which, in the spirit
of scientific management, eventually led to full automation of certain aspects of labor
processes. These control functions had all been significantly influenced by
concurrent developments in science. In the case of scientific management this is
particularly evident as it applied early forms of operations research (see Beniger 1986,
231, 243); operations research being a discipline comprising methods from
mathematical modeling, optimization and statistical analysis. It is thus that control,
as an artifice, suddenly spans across all systems, whether bureaucratic (human) or
automatic (machine), as both have the primary function toward standardization,
speed-up and rationalization of activity toward specific goals that must be separated
from plural, idiosyncratic action. As Beniger describes the shift,
[s]cientific management sought to preprocess out of industrial operations the personal
idiosyncrasies that distinguished workers as individuals. “In the past, the man has been
first,” Taylor declared in his Principles of Scientific Management (1911); “in the future
the system must be first.” (Beniger 1986, 294)

Scientific management, whether imposed by a human on humans or machine on
humans, defined an apogee in artifice in reference to the human as a worker. As the
complexity and capacity of technology increase, the less it is dependent on direct
human control; rather, control is increasingly implemented by programs internal to
the technologies themselves. Frederick Taylor, the American mechanical engineer
and the foremost proponent of scientific management, condensed the principle of
modern artifice much like his successors in the NBIC paradigm:
Science, not rule of thumb.
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Harmony, not discord.
Cooperation, not individualism.
Maximum output, in place of restricted output.
(Taylor 1911, 140)

One can hardly find a more fitting summation of the principle of homo faber.
Unsurprisingly, when taken to their limit, the activities implied in the above quotation
are best outsourced to (artificial) machines. Humans have since Taylor’s time worked
past the rigidity of scientific management only because the means at their disposal
have taken on the monotony involved. Taylor’s principles hold fast in the era of
Google and data-driven endeavors (see Carr 2010, 150-151). Today, we are
witnessing a new level of control being established by algorithms and artificial
intelligence. At the current trajectory, the dehumanization of work is a practical
inevitability, if AI technology continues to gain ground in higher level tasks.
To summarize, Beniger’s The Control Revolution ultimately seeks to provide an
answer to the question why it was we found ourselves living in an information society
in the mid-to late 20th century; or put differently, why is it the modality of information
that has come to dominate over those of energy and material (see Beniger 1986, v)?
Beniger’s narrative, however, does not go beyond the 1940s, and while it is true the
importance of information processing (and hence also that of control) can be said to
have experienced a radical intensification between the late 18th century and 1940s,
significant developments have undeniably taken place in the post-WWII decades up
to this very day.
The abstractification of artifice into electric control began in earnest with the
latest human invention in the category of machines, the digital computer. The
universal (i.e. digital) applicability of machines had turned into a relevant theoretical
concern already in the 1930s. Alan Turing’s formulation of “a-machine”, or
automatic machine (see Turing 1936) laid the foundation for the universal
description and functionality of informational machines and, at the same time,
helped to create the digital computer paradigm that still holds to this day.
The Turing machine, as the a-machine came to be known, was a theoretical
description of a machine, according to whose rules the possibility of any algorithmic
process can be deduced. Turing’s formulation consequently marked also the
feasibility of a certain type of knowledge that could only be realized through a
machine, the modern computer. While the binary number system—or the language
on which modern computers function—is age old (see Danzig 2005, 14), only in the
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modern computer did it find its practical culmination. As an extension to the human
brain/mind, the computer’s task was to function beyond human organic sensibilities
and the binary system offered the most feasible mode of processing because of its
simplicity if compared e.g. to the decimal system (see Lister et al. 2009, 18).
Alongside computerized control, new applied mathematical sciences, such as
computer science, statistics and control theory (including cybernetics), began to crop
up. The abstract and theoretical nature of this development demanded a workforce
with similar qualities, i.e. workers with mathematical skills to design, build and
program soft- and hardware (see Hodgkin 2005, 236).
The digital computer was capable of instrumentalizing mathematics at a level of
abstraction previously unknown. As before, an initial push forward in the
development of hardware instigated a crisis in control in the programs needed to
advice activity. The result of the convergence of mathematics and computing
brought about, paradoxically enough, a condition of utter uncertainty. Instead of
finally realizing Bacon’s dream by bringing forth an era of unforeseen control, the
computer reintroduced, with mathematical rigor, a profound uncertainty to the
foundations of human understanding. Mathematician and writer Luke Hodgkin
recounts the origin story as follows:
The folklore account, which seems reliable enough, makes clear that the use of
computers was essential in the breakthrough. Lorenz was solving complicated systems
of differential equations by using a primitive (by our standards) computer programme;
and the discovery referred to was what is now called ‘sensitive dependence on initial
conditions’; or, popularly, ‘the butterfly effect’. A tiny variation in the starting point f
(0) for the solution of an equation would lead to a large variation in f (t) as t grew, and
Lorenz created just such a tiny variation ‘by mistake’ (i.e. by leaving out the last three
figures of the decimal for f (0), which the computer had stored in memory but not
displayed) [...]. (Hodgkin 2005, 247)

The ultimate affordance of the processing power of the computer was the knowledge
that nothing, at least from the human perspective, is strictly predictable, much less
controllable. It thus turns out the Copernican revolution was but a preview of an
existential abysm, at the bottom of which phenomena are either too vast or too
minuscule to have any actual connection to the world understood and experienced
by humans (cf. Arendt 1998, 268). If the “telescopic” knowledge of Galileo Galilei
raised questions about human stature relative to the vastness of the universe, then
the scientific and technological breakthroughs of the 20th century, starting with the
theory of relativity and followed by quantum mechanics and the computerization of
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experiments delved into the very constitution of the universe itself. During the past
half a century, ever faster and more accurate processing of information through ever
faster and accurate machines and the subsequent development of ever more complex
coupled systems that feed on ever larger amounts of data, has resulted in a
compendium of interrelated systems that range across both natural and artificial
domains. At the highest level, this encompasses the Earth as a totality of systems (see
Allenby and Sarewitz 2011, 63). At this level, the prospect of computability, i.e. the
degree of comprehensibility, is founded on the mathematics of chaos, which, one
could argue, emerged as a control function to the development of the digital
computer and its capacity to run complex calculations fast enough so as to detect
aberrations in the ways of causality. In other words, without the computer, there
would not be a theory of chaos. Without the computer chaos would still exist, of
course, but its role relative to the human observer would be wholly different.
The notion of control remains always partial and relative. Whatever control is
achieved by some new technique or technology, it will be eventually thwarted by a
change resulting from the effects of that very same control function in the larger
system. Artifice affords and guides human world-building, but it cannot control the
outcome. In the end, control appears to be serving as an impetus to further control,
seemingly without end.
I will conclude Part II by discussing the notion of control further in the
framework provided by Braden Allenby and Daniel Sarewitz in The Techno-Human
Condition (2011).

Out-of-controlness
The indefinitely extendable quality of the human and its condition gets ever more
emphatic as the systems of artifice grow in both power and number. The
conditioning forces at play are nowhere to be seen in the everyday experience and
workings of individual humans. The individual is not viewed (or cannot be viewed)
without its goal-seeking, externally purposeful role within varied larger systems of
influence, which, quite categorically deny the individual the freedom to contradict
the program. The complexity of these systems is the primary reason for such an
endgame. The only way to rebel against them is to resort to some other form of
artifice or use of force; in other words, fight fire with fire. The spontaneous power
of humans acting together as a plurality (see Arendt 1998, 201), however, becomes
ever more challenging the further the systems of artifice develop into their positive
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control feedback loop. For better or worse, this loop safeguards the human from the
inherent uncertainty that acting together impinges on the superficially coherent
world that artifice now so pervasively sustains. Arendt argued that wherever humans
live close enough together, the potential to act together, and hence also to exert their
will en masse, remains an option (see ibid., 201). Yet, to what extent acting together is
realizable in a hi-tech, globalized world? And what are the ramifications of
spontaneity at this stage of technological development? Humans spontaneously
acting together in our age is always potentially a global affair, which makes the
situation all the more unpredictable—and possibly destructive, also in a creative
sense of destruction.
Acting against artifice with the weapons furnished by artifice seems like a dead
end. At the same time, the issue is complexified by the fact that the control artifice
itself comprises is always only partial and, even then, it functions always under the
principle of acceleration, which means that a step forward in one area demands new
measures of control in another and so on. Artifice only feigns control, for it
concurrently generates need for more control.
When applied at the level of its immediate environment, i.e. in a bounded context,
the simulation of control provided by any given technology cannot be doubted.
Without this circumstance technology would be a contradiction in terms, or as
Braden Allenby and Daniel Sarewitz note,
[f]irst there is the reality of the immediate effectiveness of the technology itself as it is
used by those trying to accomplish something—for example, the jet airplane that
carries one with incredible reliability from A to B. We call this Level I. (Allenby and
Sarewitz 2011, 37)

At Level I, a specific artifice is directed at specific problems with high accuracy and
reliability. This has been true from the very first stone hand axes to present day digital
technologies. Just as the axe helped facilitate the processes of world-building by
adding a measure of efficacy and control beyond organically given mechanics, the
computer does the same for specific areas of cognition. The Level I description of
technology does not only seem simple, it is simple in terms of human extension.
Specific technologies at the level of their immediate function, such as a car, can be
defined, cybernetically speaking, as simple allopoietic systems. No matter how
complex a car is as a technical object, its function as a human extension technology
is uncomplicated; in the end, it is a means of travelling from point to point. Allenby
and Sarewitz observe that, when we understand technologies, such a car, only at
Level I, they “give us a better chance of accomplishing what we want to do than
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would otherwise be the case” (Allenby and Sarewitz 2011, 37). At the same time,
however, we ignore the wider reality, which is generated through the couplings of
each and every simplistic goal-seeking car user: beyond immediate effect,
consequences cannot be squarely predicted, fitted and formalized within any specific
frame of reference (see ibid., 44-46).
As noted, cars as functional allopoietic units are embedded in various kinds of
other systems, both artificial and natural and all varieties in between, which, when
coupled, define, according to Allenby and Sarewitz, the far less bounded Level II
technology (see Allenby and Sarewitz 2011, 38). In the case of a car, the boundaries
of Level II extend to road systems, traffic laws, car and gas prices etc., which together
create systems that cannot be deduced from the function or behavior of any one of
them.
The most complex level, or Level III in Allenby and Sarewitz’s model,
corresponds with what I earlier in this part called the Earth system. At this level,
complexity emerges from the couplings between natural, technological, economic,
and social systems and all their subsystems down to the very process of life. Hence,
Level III denotes
a complex, constantly changing and adapting system in which human, built, and
natural elements interact in ways that produce emergent behaviors which may be
difficult to perceive, much less understand and manage. And at this level technology
is not just a complicated network that is bothersome in its inability to behave as we
would prefer it to, such as the air transportation system or the health-care system;
rather, it is a transformative wave that towers above us, ready to crash down—not
just an organizational or political or cultural force, but an existential force. (Allenby
and Sarewitz 2011, 64)

Level III also corresponds with the potential existential threats mentioned earlier in
this part. In Part III, we will encounter specific control solutions (or enhancements
rather) for altering intelligent life less prone to self-destruct.
The three-tier model of technology, presented by Allenby and Sarewitz,
exemplifies aptly the inherent asymmetry that presents itself at the functional level
of the totality of the human condition, where the simplistic but efficient means of
artifice collide with the larger reality. An artifice is always efficient, but it can be
treated as a predictable means only when viewed separately from the plural world of
action. That is to say, artifice functions perfectly as a singular means, or a “volition
enhancer” (see Allenby and Sarewitz 2011, 37), for the needs and wants of individual
humans, or when it remains isolated from the larger world in a laboratory context.
Once it becomes embedded in systems that do not share its immediate function, it

171

either conditions them to its control logic or simply ignores them, often producing
unforeseeable effects in the process.
The ethic of artifice, in the sense of the successful execution of a singular process,
has become clear enough. Allenby and Sarewitz point to this in noting that there is
no ethical dimension to inventing and creating things beyond the purely professional
one, i.e. the one which exists to guarantee the reliability of the activity of inventing
(see Allenby and Sarewitz 2011, 180). This means that the consequences of
inventions in all their complexity, no matter how useful at Level I, cannot be assessed
within artifice itself. This also means that responsibility beyond the ethic of artifice
itself is an alien issue. For once an invention is realized at large, it no longer can be
the concern of engineers. We may be inclined to expect that those designing Level I
technologies are able to predict and control the outcome of their work in the larger,
multisystemic context but this is not reasonable. As Allenby and Sarewitz rightly
observe,
engineers may be tasked by society to design nuclear weapons. Or engineering in a
culture of corruption may lead to buildings in earthquake or hurricane zones that are
unable to withstand foreseeable stresses. In each of these cases, the Level I goal is
apparent (to design a car, or a building, or a weapons system), but the Level II goals
interact with the artifact to produce undesirable and often unpredictable results. […]
Another engineer can, for moral reasons, choose not to design bombs; but someone
else probably will do the job. (Allenby and Sarewitz 2011, 180)

Uncertainty is an inherent part of the total economy of the human condition. Beyond
the ethic of artifice, which pertains to its reliability and functionality, little can be
foreseen. It is not possible to give an invariable answer to whether it is right or wrong
for a person to engineer a nuclear bomb or manipulate genes. Human plurality will
guarantee a multiplicity of answers to every question. The question concerning
artifice and its effects on the human must then involve a critique of not only
normative ethics but also of the very (in)capacity of humans to act. The humanly
unpleasant challenge, one to which I indirectly pointed earlier in this part, concerns
not the capacity of homo faber to create things of potential total destruction but the
plural human, who does not seem to no better and acts on them without thinking.
While Arendt did not in my view go far enough in the HC in analyzing the
potential consequences of the unpredictability of the human and its plural condition,
she was well aware of the risks involved (see Arendt 1998, 231-232). In contrast to
deliberation on ethics, education and other plural, interactive processes, a
contemporary transhumanist, some of whom we will meet in Part III, may well
consider this situation to be such that the only rational means to proceed is to seek
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for a means to enhance the human morally (see Douglas 2008; Dubrovsky 2012a;
Persson and Savulescu 2010; Persson and Savulescu 2013; Savulescu and Persson
2012).
Although Allenby and Sarewitz capture the situation with different technological
levels and their inscrutability very insightfully, I find their approach does not fully
appreciate the nature of the system at the heart of the situation, namely, the human
organism itself. Moreover, their conclusion is contradictory, in that they seem to
think the consequences of human capabilities are controllable by sufficiently
conscientious individuals (cf. Allenby and Sarewitz 2011, 174) and yet they seem to
hold that no known ethical framework can help us at the level of the Earth system
(see ibid., 181). In my view, the reason for this underlying contradiction is that they
ignore the ontological function of techne in the human condition. If the claims the
authors present are taken seriously, such as “making and using and improving on
technologies is like eating, sleeping, lying, procreating, and imagining-something that
people do; it is part of being a person” (ibid. 36) and “we would go so far as to say
that the greatest source of reliable action in human affairs is not our institutions, our
cultures, or our norms, but our inventions” (ibid., 61), then the prospect must be
considered that whatever the fate of humanity, it will be decided through the
application of human brain power to produce new technologies.
While Allenby and Sarewitz formulate their levels of technology in a manner
where complexity runs amok and human control of control becomes utterly
impossible, they still entertain the notion that the situation with artifice is remediable
by thinking. Yet, as is my argument in this work, the key aspect of artifice as an
ontology is precisely in producing an order of things that follows in an accelerating
manner a logic that is not only alien to human understanding of it but also to
reflexivity, i.e. the human understanding of its own understanding. To wit, how are
we to understand our own prowess in building a world, if the world we built is already
beyond our understanding? As artifacts themselves become more complex, are
produced by autonomous technologies and for autonomous functions, the
dimensions of understanding and of ethics will blur even further. The authors seem
to agree on this much, as they note that “any moral framework is incoherent if it
seeks simply to extend existing ethical systems into more complex domains by, for
example, making individual engineers or scientists personally responsible for the
behavior of the larger technological systems on which they work” (Allenby and
Sarewitz 2011, 181). The question remains: where are we to look for morals if not in
individuals themselves?
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From an onto-epistemological perspective, there exists no moral standard that
could guide our thinking in what to do in order to guarantee a humanly positive
outcome. In effect, there can be no unequivocally positive outcome, since any such
outcome would result in the denial, or attrition, of at least one of the three ontologies
at the base of the human condition. Any normative or categorical restriction on e.g.
human world-building is simply another means to an end, a control mechanism that
seeks to deny the human its given affordances. Additionally, not only is the human
(plural as it is) opinionated on what is humanly positive, but there exists no way to
predict how artifice will manifest itself in the coming decades. What would happen
if it became technologically feasible for individuals, for example, to buy more life or
cognition? The “metaontological” ethics that could capture the conditions resulting
from such enhancements of the human organism have no discernible limit. There
would be no one condition of life to even demarcate such systems. Yet, the “ethics”
of artifice seem to remain the only source of guidance, which is a roundabout way
of repeating that there is no humanly intelligible or functional ethical framework to
which could turn. In a sense, then, the entire human condition is now being built on
a category mistake, or this is what can be inferred from Allenby and Sarewitz’s noting
that
ethical frameworks that link Level I moral behavior to Level III knowledge assume
not only that future technological paths can be predicted, but that single worldviews
and belief systems are adequate to frame the ethical implications of complex adaptive
Earth systems. Such rigid ethical frameworks are category mistakes. (Allenby and
Sarewitz 2011, 182)

Since it appears challenging, if not impossible, to understand the higher-level
couplings of artifice, then, at those levels, there is no right or wrong in the human
ethical sense. This view is seemingly validated e.g. in political entities’ inability to
agree on human artifice having a significant role in climate change, although based
on the ethic of artifice itself, namely rigorous scientific study, the answer (yes)
appears reasonably straightforward (see Cook et al. 2013). As a plurality not only do
humans not understand what is going on, they could not agree on it, even if they did.
According to the logic of artifice, functional ethics can exist only within artifice itself:
a move forward is always a good move, even if the desired outcome cannot be
assured.
In Part III, the unknown will be approached and examined in light of
transhumanist philosophy, which looks unashamedly to technical solutions with
reference to the human condition (see e.g. Bostrom 2005b; 2008a; 2008b; Kurzweil
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2008; Persson and Savulescu 2013; Savulescu and Persson 2012). What is particularly
noteworthy is that rather than outward human extensions, the transhumanist
spokespersons propagate the enhancement of the human organism itself. Moreover,
instead of reflecting the asymmetry between the levels of technology, they either
choose to ignore it or consider the societal implications as a necessary evil. This lack
of reflection may even be presented as encouraging because, as one prominent
transhumanist has pointed out, enhancements
are going to happen. Age-retardation or even age-reversal are prime targets for
research, but other techniques aimed at preventing disease and boosting memory,
intelligence, and physical strength will also be developed. Much worried attention is
focused particularly on the possibility of achieving these and other enhancements
through genetic engineering; that will indeed one day happen. But the fastest advances
in enhancement will occur using pharmaceutical and biomedical interventions to
modulate and direct the activity of existing genes in the bodies of people who are
already alive. These will happen alongside the development of human-machine
interfaces that will extend and boost human capacities. (Bailey 2011, 16)

In my view, transhumanists are quite right in that the development they are
describing is not subsiding, much less going away—barring an external extinction
level event. Moreover, as I have attempted to flesh out in this part, the situation with
artifice has never been one of whether to accept it or not but, rather, how to adapt
to it and live with its consequences. At the end of 2010s, the sophistication of artifice
the human is capable of creating without understanding its creations’ ontological
implications, has reached a point where artifice may be argued to have a life of its
own. This mode of life cannot and should not be confused with the life process
understood in this work as organicity. Yet, the ontologies of organicity and artifice
are becoming ever more tightly entangled due to the expanding and effectively
subsuming logic of the latter. The question of how to live with this state of affairs is
one of the big questions, if not the question of our time. It has been tackled already by
scholars in fields and traditions of thought as far apart as cognitive science,
computational neuroscience, media theory, philosophy, posthumanism, social and
political theory and transhumanism, to name the most prominent ones. I will tackle
each of these in some manner or form in the final part of this work.
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PART III: POST-HUMAN

A central feature of strongly superhuman entities will likely be their ability to
communicate at variable bandwidths, including ones far higher than speech or written
messages. What happens when pieces of ego can be copied and merged, when the
size of a self-awareness can grow or shrink to fit the nature of the problems under
consideration? These are essential features of strong superhumanity and the
Singularity. Thinking about them, one begins to feel how essentially strange and
different the Post-Human era will be—no matter how cleverly and benignly it is
brought to be. (Vinge 1993, sec. Strong Superhumanity and the Best We Can Ask for,
para. 3)

Whoever fights with monsters should see to it that he does not become one himself.
And when you stare for a long time into an abyss, the abyss stares back into you.
(Friedrich Nietzsche, Beyond Good and Evil 2002, 69)

Beyond the organicity of life
Life in terms of organicity, understood as having appeared by accident and life of
artifice, understood as human rational intervention in the process of organicity,
cannot and should not be conflated. Nevertheless, when examined more closely, the
division between organic life and artificial life is anything but clear cut.
As regards artificial life (AL), it can be divided into two general kinds. The first
kind concerns completely artificial constructions, such as electronic simulations of
life (e.g. programs, robots etc.) and the second kind engineered biochemistry (e.g.
genetically engineered or designed creatures). The distinction between e.g. the
creation of electronic simulations of life (living programs) run on computer hardware
(see Boden 2000) and engineering of biochemical systems (see Douglas et al. 2013)
is significant for this work, as will become evident later. The latter includes the
relatively new field of synthetic biology, whose task has been defined as “the
construction or redesign of biological systems components that do not naturally
exist” (as quoted in Dupuy 2009, xv). The former, in turn, extends to a wide area of
converging scientific fields, including cognitive science, robotics and computer
science.
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Overall, there are probably more unifying elements between these two kinds of AL
than there are aspects separating them. The separating elements, however, are highly
relevant in the current framework. For now, both kinds are distinguished from
organicity, or the given, uninterrupted processes of life, by their condition of being
designed by the human. Their ontology is not founded on organicity but artifice.
Later in this part I will discuss both kinds of AL as being closely related to posthuman ontology. It will also become clear why I find it necessary to use the
hyphenated form instead of the more common “posthuman.”
By being the result of an act of design, rather than a happenstance, AL (in both
of its senses) can be viewed as having an in-built tendency to external functions and
purposes. AL’s autopoiesis, even if it were physically feasible, can be said to remain
subservient to its designed function (cf. Boden 2000, 126). From the perspective of
the designer, designed life is no longer something to which to submit or something
that draws the physical and temporal limits of activity in the domain of life but,
rather, life according to artifice is potentially something that can be extended and
given meanings without any specific limit.
Advances made in the last 50 years or so in recombinant DNA technology and
genetics have in recent times converged in synthetic biology,56 which is not only
capable of abstracting and simulating the life process but also constructing it on a
molecular scale, complete with artificial genes (see Andrianantoandro et al 2006;
Balmer and Martin 2008; van den Belt 2009). The Royal Society defined this
burgeoning field as an “area of research that can broadly be described as the design
and construction of novel artificial biological pathways, organisms or devices, or the
redesign of existing natural biological systems” (The Royal Society 2007, 1). This is
still not tantamount to creating life, rather it is more akin to a new level of control
and communication in the process of life, or cybernetics 2.0, whose goal is not only

56 The following definition may prove helpful in contextualizing the artifice involved: "Synthetic
biology is generally described as the “engineering of biology” yet since its inception, the field has faced
the well-understood reality that biological systems are complex, stochastic, and difficult to predict, and
are therefore, intrinsically difficult to engineer. In order to address these fundamental challenges,
synthetic biology must use and explore the existing large body of knowledge of biological systems at
different scales from molecular to cellular to organismal. By establishing a systematic design framework
in which existing biological knowledge can be adapted and utilized will ensure the rapid development
of successful applications using synthetic biology. Furthermore, the accumulated measurements and
acquired knowledge of many synthetic biology experiments will allow synthetic biologists to establish
design rules that tackle biological complexity, such that robust biological systems can be designed,
assembled, and prototyped as part of a biological design cycle. At each stage of the design cycle, an
expanding repertoire of tools is being developed" (Kelwick et al 2014,16-17).
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to make organisms function optimally but create new life in the image of the old (see
Andrianantoandro 2006, 1; cf. Arendt 1998, 2-3).
In the field of genetic engineering it was recently demonstrated the human is
already capable of enhancing its living organization (see Regalado 2018). A Chinese
team led by the now infamous He Jiankui (see ibid.) proved that once the genetic
foundation(s) of some capacity or trait is located, nothing stops scientists from
manipulating and rendering them into inheritable traits. The Chinese example is most
probably but a prelude to an age of human intervention in its own organization of
life.
The social and existential consequences of this development cannot be predicted.
How to estimate the potential of such possible future applications as, for example,
programmable animals, humans that photosynthesize, things that grow (e.g. a house
or a table), biological robots, self-repairing bodies etc.? Certainly, these are only some
of the most far reaching possibilities but none of them are inconceivable.
In the converging paradigm of bio-, nano-, information and cognitive science (see
Dupuy 2009; also Roco and Bainbridge 2003), life is already something that is going
to be progressively controlled and engineered in the coming years and decades and
the roots of this development lie in the 1960s cyborgs, which I discussed in the
Introduction. But compared to the early organizational complexes of humans and
machines, the new paradigm’s strength resides in its blindness to all thresholds that
could be drawn between the living and the non-living. Blindness does not refer here
to an oversight or a reductive strategy, quite the contrary. Rather, distinctions
between life and non-life are being rendered inconsequential through advances in the
scale and accuracy of the methods that are used to manipulate different kinds of
systems. Whereas today scientists operate on the molecular scale, in the 1960s, the
pioneers of space engineering were still splicing the organism on the scale of
mechanical instruments (see Clynes and Kline 1960).
The most comprehensive speculation on the state of the future art(ifice) in the
convergence of nanotechnology, bioscience, information technology and cognitive
science (NBIC) can be found in the report conducted under the hospices of U.S.
National Science Foundation, National Institute of Health, National Aeronautics and
Space Administration, Environmental Protection Agency, Department of Defence,
and US Department of Agriculture. The final report concludes its vision concerning
the technological change relative to human cognition and its societal implications for
the next decade as follows:
[H]ybridization or blurring of the distinction between machines and biology, formerly
the stuff of science fiction, will in the future create very significant and new
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governance challenges for humans[...]. It may be also possible to construct
neuromorphic machines that complement and subsequently emulate the functions of
the brain. [...] Neural code translation devices may make possible direct brain-to-brain
communication channels in addition to the ones that have been used for millennia,
that is, language and culture. [...] The development of sophisticated brain-machine
interfaces that make full use of neural coding will increase human capacity. New
information channels with greater bandwidth will be a central characteristic of the
technological driver for the capacity of growth. As capacity grows for individuals, it
will also be reflected at the societal level. New modes of communication [...] will
change the very nature of group decision-making processes. Almost certainly they will
as add an unprecedented level of transparency. [...] In short, the vision for the next
ten years is for a transdisciplinary Renaissance in human cognition and social
communication. (Olds et al. 2013, 203)

If development in the NBIC (including synthetic biology, AI and robotics) persists—
and considering the history of technology up to now there is little reason to suppose
it will not—the future prospect, barring some unforeseen external extinction level
event, will involve increasing numbers of artificial intellects and the technological
modification of the human organism, including further methods in engineering and
transferring genetic information between species. It has been suggested, for example,
that transgenic technology may in the end be used to combine ostensibly beneficial
(that is, beneficial in the quantifiable sense) non-human traits, such as e.g. the longterm memory of the elephant and night vision capacity of the owl to the human
genome (see Saniotis 2013, 19). This may well become instrumentally feasible but its
the condition(s) resulting thereof can only be conjectured. At any rate, the uncanniest
chimeras still lie in wait somewhere beyond human imagination.
In the predictive sense of what may be feasible to achieve technically in the
coming decades, we are advised, I would argue, to look to the Level I of technology
(see Allenby and Sarewitz 2011). Meaning, similarly as it is possible to deduce the
direct function of a certain technology or technique, it is plausible to gauge their
potential development in the near term. As to how such artifice would manifest itself
in the physical space, coupled to other systems and their systems etc. (Levels II and
III), it is impossible to predict.
Overall, it would seem there is much more divergence between electronic–
artificial constructions of life (e.g. robots or intelligent programs) and synthetic
biology than between the latter and the given life; synthetic biology being more of
an extension to biological principles than their redefinition in other substrates. For
this reason, a further distinction is necessary between engineered biochemistry and
artificial life based on computer architectures, or electronic artifice in general. Some
authors do not seem to consider completely artificial constructs (i.e. non179

biochemical) as feasible life forms at all (see e.g. Douglas et al. 2013, 689). Yet, as I
will argue below, even robotic devices can be categorized as having a metabolic
coupling to their environment—one of the defining aspects of all life (see Boden
2000)—and, thus, be included under the notion of artificial life. What is more, the
future of creating life rests on techniques and substrates that do not simply involve
the manipulation of genetic material (see Tegmark 2017, Ch. Cyborgs and uploads,
para. 4-5; also Kurzweil 2008; Moravec 1988).
In the case of synthetic biology, artificial life is a somewhat confusing moniker
because humans are not transcending biology (i.e. creating autonomous livings
systems apart from the biochemical process) and, yet it is clear the concern is not
purely one of organicity. The human is interfering with the organization of biological
systems to give them properties that would not otherwise emerge in nature (cf.
Regalado 2018). We are approaching a point in the development of techniques,
where this process can involve the enhancement of the human organism itself. To
reach this limit will eventually present the human with the enigma of an enhanced
intelligent organism, which is tantamount to creating an evolutionary circumstance
of two or more concurrent intelligent hominins57—that is, if we agree to refer to the
enhanced human as a part of the category hominini—something that has not
happened, as far as it is known, since the Neanderthal died out (cf. Higham et al.
2014).
Bioethicists Thomas Douglas, Russell Powell and Julian Savulescu provide
succinct specification for bio-engineered AL:
The creation of artificial life would have to consist, we assume, in the creation of an
artificial living entity, henceforth an ‘artificial organism’. We will take an organism to
be artificial just in case either (1) all core elements of that organism were initially
constructed from chemically simple, non-living components to the specification of a
person or other natural rational being, or (2) it descended from an organism (or pair
of organisms in the case of sexual creatures) that was constructed in this way. (Douglas
et al 2013, 689)

Aside from providing a specification for a biochemically designed artificial life, the
quote serves as a further reminder of the separation between a life given for no
apparent purpose but for autopoiesis and a life designed for a purpose, which of

57

The subfamilies in the genus Homo.
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course is not implicated in the quote but most certainly would eventually underlie
the actual designing of new life. I will dig deeper into this issue later in this part. For
now, it may be stated that engineering or designing life makes sense only in the case
it is performed for the purpose of enhancing some aspect of life that is deemed
lacking by the designer. This rather self-evident aspect of design has profound
implications in the human assessment of what counts as life—and what can be
counted as being good in it.
Considering the state of the art in biological engineering, it is difficult to imagine
a future where artifice did not penetrate the realm of organic affordances and change
them from within. The overall situation is that much more confused because there
still exists no fixed definition for life. Certain criteria obviously need to be met.
Below, I will discuss in detail one the most central one of these, metabolism, which
is closely related to the concept of autopoiesis (see Boden 2000).
Cognitive scientist Margaret Boden has argued for the impracticability of what
she calls strong A-life58 by showing how Maturana and Varela's notion of autopoiesis,
and what is usually referred to as metabolism, cannot be fully equated with what is
generally understood to encompass artificial life (see ibid.). Boden distinguishes
between weak and strong A-Life in a similar manner as philosopher John Searle
distinguished between weak and strong AI, the latter of which would culminate in
an artificial intelligence indistinguishable from human intelligence (see Searle 1980).
In the present case, then, strong A-Life would refer to a metabolically
indistinguishable system from a living animal, such as the human organism and yet,
it would still remain a designed life, which would necessitate its categorization under
human artifice.
Boden’s argument starts with defining three senses of metabolism of which only
the third runs parallel to the notion of autopoiesis. If its conditions were satisfied in
a construct, strong AL would be possible. The first two senses can be used to define
weak AL, be it an electronic simulation or a physically embodied construct. Boden
distinguishes the first sense of metabolism by simply implicating that all living entities
need an external energy source by which

58 Strong AL is derived from the notion of Strong AI, which can be briefly defined here as referring to
a hypothetical artificial intelligence that can simulate human-level or higher intelligence in a wide variety
of tasks, which ignores that philosophically relevant but intractable problem whether simulation of
intelligence is tantamount to having a mind, as we humans understand this concept. Strong AL thus
refers to a system that simulates life to an extent it cannot be observed to differ in its metabolic
processes from any given living system.
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metabolism denotes energy dependency, as a condition for the existence and
persistence of the living thing as that particular physical unity. (Mountains and chairs
depend on energy for their existence too, but not in a way that actively distinguishes
one individual from another.). (Boden 2000, 119)

Energy dependency at the level of sheer material existence is still too general a
criterion. It does not distinguish separate, organizational unities in space and time
with their individualized couplings in terms of their energy dependency. In the
second sense, however, individual systems can already be distinguished from the
background through their structural configurations. If AL were to be defined based
on the second sense of metabolism, it would have to include “the notion of individual
energy packets used to power the activities of the creature, its physical existence
being taken for granted” (Boden 2000, 120). This is evidently feasible. For example,
any type of a robot serves as an example of the second sense of metabolism and thus
also of weak AL. Such a system manifests an allopoietic construct, meaning, it does
not create its own parts and sustain them (through metabolism) but, rather, its
physical existence is taken for granted or, in other words, it is provided externally.
The sustenance of life in the system is external to its organization. This would still
be the case, if the robot could build its own spare parts by constructing an external
system for such tasks. Without the self-referring cycle of construction, or
autopoiesis, i.e. the third sense of metabolism, there is no hope for strong AL in this
model. This basically means that robotic devices cannot be candidates for strong AL
(see ibid. 120), unless they were designed biochemically to function as composite
unities of organizationally closed subsystems that constantly sustain their unique
identity in an environment at the level of structures.
Accidentally creating conditions for autopoiesis is one possible way artifice might
function as the catalyst for strong AL. Maturana and Varela do not deny the prospect
of strong artificial life, rather, as Margaret Boden points out,
[t]hey even remark that we may, unwittingly, already have done so. In saying this,
however […] they have in mind the human scientist’s (perhaps unknowingly)
“creating the conditions under which [autopoietic biochemical systems] form
themselves” (Zeleny, 1977, p. 27). (If nanotechnology were necessary to produce a
particular biochemical system, even one that thereafter was self-sustaining, that
system would not count as autopoietic. But suppose that a nanotechnologist
deliberately aided the construction of a self-maintaining system by making chemical
changes that could, indeed would, eventually have happened naturally. In that case, I
would want to say that the resulting system was an autopoietic one, even though its
self-construction had been aided by human intervention. Maturana and Varela,
however, might view this intervention as adulterating – if not destroying– autopoiesis,
not as aiding it.). (Boden 2000, 126)
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I must disagree with the autopoiesis of the nanotechnologist’s design of life and argue
instead that such AL would be all the same thoroughly implicated by artifice. It would
certainly belong to some category of living systems. Yet, the fact that it emerged
through programmed intervention, or design, either by way of biochemical or
electronic means, would make it an artifice, ontologically.
This may seem like a minor difference but, consider, for example, whether
designed life necessarily needed to involve the same degenerative processes of life as
we humans know them. If it were possible to design a living process within a
bounded system that by some strange happenstance did not degenerate but would
only continue to regenerate, it might still be called a form of life but not in the same
frame where life is distinguished by an inevitable appearance and disappearance from
the environment, which is the only framework to which we, as humans, can fully
relate. The existential dimension particular to a biologically given, finite and selfaware creature, as discussed in Part I, would no longer hold either. It would have
become humanly unrelatable. Such a condition would have consequences also
regarding the feasibility of a plurality of beings—a matter that will surface time and
again in this final part. It may be noted here that the apparent absence of plurality in
designed systems relates to the question of how to design existence within a shared
condition, which presumes a shared (biological) organization, which can then
manifest itself with infinite variety within that organization. From the ontoepistemological perspective, once the human organization of life is enhanced,
existence and its manifestations become themselves plural, which raises the following
question: how could these differently afforded and capacitated (different in their
physical, cognitive and/or existential domains) intelligent entities be able to share a
world and find common meaning in it? If affordance and/or capacity, became design
choices rather than given conditions for existing and acting, then the notion of a
shared (social) condition that functions as a principle for categorization for a specific
kind of life would be changed fundamentally.
To return to the second sense of metabolism, which includes the notion of
allopoietic machines, it is particularly relevant because it concerns an energy
dependency and thus a form of metabolism, which takes the physical existence of
the entity for granted. This has several consequences with reference to the life
according to the principles of artifice. It has been argued that the aim of artifice has
always been—and today more than ever—to minimize or avert by extension the toils
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and troubles resulting from the unrelenting cycles of physical existence.59 Ignoring
the third sense of metabolism and taking the life process for granted by externalizing
it, undermines the entire notion of the toil and trouble, which, in the context of this
work, refers to the very metabolic cycle of organisms that not only sustains and
generates the condition for existence but also creates its self-sustained diagonal
procession from birth to death. Organic life—especially in its self-aware form—
cannot be taken for granted; everything in it exerts an existential price. This clearly
need not be the case with artificial life.
Looking at the future of life from the perspective of artifice only, I hold that
strong AL is not the most feasible foundation for the construction of artificial life.
It is the most anthropocentric solution to the construction of life. As implied above,
one of the potential strengths of artificial life (and also of artificial intelligence, to
which I will get later) is its taken-for-grantedness, which effectively distinguishes it
from the self-referred complexities of the organic cycle. What separates weak AL
from living systems even today is that their energy sources are not self-contained,
and are thus practically infinite, or at least as long as the dedicated energy supply
keeps running (cf. Boden 2000, 120-121). While even simulations of life have a
physical existence in some informational form or another, they are not partial to the
cycles of growth and decay in the same sense as physically embodied systems are;
namely, simulated entities can always be revivified after shut-down. In the sense of
overcoming the limitations of organicity, which is most definitely a central aim of
contemporary artifice, as exemplified above, I would argue that the third kind of
metabolism is limited as to its design choices. To use an example recurring in
transhumanist ideations concerning the potential modes of future existence, the most
radical means of disconnecting life from the linearly progressing trajectory of growth
and decay, along with known existential concerns, would be “uploading”
consciousness into some other substrate (e.g. computer hardware). Arguably such an
artifice would also make the entire notion of life, as humans understand it,
redundant.60

This principle has been reflected in all varieties of utopian visions of a “labor free” paradise. Even
Karl Marx's insistence on freeing the human from labor altogether reflects the same, seemingly
inherent human wish to be relieved of all necessity, which, in the Arendtian sense of the human
condition is already tantamount to going beyond the human (see Arendt 1998, 105).
60 The notion of mind uploading is present in transhumanist philosophy, AI research affiliated with
programs such as artificial general intelligence (AGI) and computational neuroscience (see Goertzel
2012; Koene 2012; Kurzweil 2008; Pearce 2012). Bostrom and Yudkowsky define a mind upload as “a
hypothetical future technology that would enable a human or other animal intellect to be transferred
59
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Artifice gaining autonomy
From an onto-epistemological point of view, the division between life according to
organicity and life according to artifice is by no means to suggest that engineered life
were “adulterated” in the sense that it was somehow deficient or less viable. It is only
to argue that such life must be differentiated from the life process as an organically
evolved, given phenomenon and that this form of life must be securely placed within
the ontology of artifice. The fact that there is no one over-arching definition for life
(see Boden 2000) makes this separation in fact easier. In general, organic life is
thought to feature most, if not all of the following criteria: self-organization,
emergence, autonomy, growth, development, reproduction, adaptation,
responsiveness, evolution, and metabolism (see ibid., 117). As is evident, most of
these criteria can be interpreted in a way that they apply also to artificial systems.
I will concentrate here specifically on the criterion of autonomy, which, as shown
in Part II has been at some level ingrained in artifice since the Industrial Revolution
and its machines. Autonomy implies a metabolic coupling of the second sense, as
above described, and such behavior in an environment can be well attributed already
to certain extent to entities such as robots, drones, computer programs and viruses
as well as communication networks. In the end, however, autonomy must be
understood more generally than in terms of a metabolic coupling and conceived to
include cognitive features, which means that the notion of AL begins to overlap with
that of artificial intelligence (AI).
Autonomous, intelligent behavior implies some form of a consciousness (see
Shanahan 2015, 137-138). Just as with the term life, there exists no generally accepted
definition for consciousness. Since the scope of this work cannot sustain any detailed
discussion on the concept (which involves a significant amount of philosophical
baggage), I will approach it in rather pragmatic terms, as I did in the case of human
brain power in Part II. Consciousness, in this sense, can be said to refer to a
meaningful cognitive coupling in the physical space; in other words, it relates to a
bounded awareness of the environment; bounded by the organization of the system
in the sense that what does not appear to the system doing the sensing is not
meaningful for its existence and acting. In the human case, our biological origin
guarantees us a shared environment, or as Maturana and Varela put it, “[t]his

from its original implementation in an organic brain onto a digital computer” (Bostrom and
Yudkowsky 2014, 325).
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common biological heritage is the basis for the world that we human beings bring
forth together through congruent distinctions” (Maturana and Varela1987, 243). In
this light, we can only speak of human consciousness, and how it is that we, as
humans, can sensibly discuss and relate to each other’s experiences of the world. In
estimating the nature of consciousness as such, it may be unavoidable that we make
all varieties of possible intelligent forms of life dependent on human categories of
what consciousness should entail.
That which we generally observe as being intelligent behavior, according to
cognitive roboticist Murray Shanahan, requires consciousness in the following
senses: “(1) an apparent sense of purpose, (2) an awareness of the world and the
ongoing situation, and (3) the ability to integrate knowledge, perception, and action”
(Shanahan 2015, 137). All of these criteria can be observed, in varying degrees, in
most animal life. They seemingly must also be present in our descriptions of artificial
life and intelligence, even if we must acknowledge that our observations remain
grounded in categories particular to the human.
As I have argued in this work, the purpose of human artifice lies not in reinventing
existing modes of existing and acting but in extending and enhancing them, making
them less subservient to the given biological and plural limitations. The final aim of
such scientific fields as robotics, AI research, computer and cognitive sciences is to
create autonomous machines with human-level intelligence, but preferably higher
(see Barrat 2013; Bostrom 2014; Kurzweil 2008). Yet, how could the human ever
create an intelligence more intelligent than it itself? Apparently, at least in the case of
electronic AL, the answer is that the human only needs to bring it roughly to its own
level. If this level can be reached, the AI is supposedly able to advance on its own to
superhuman proportions due to its peculiar ontological character, or as Murray
Shanahan puts it:
Unlike a biological brain, a digitally realized brain emulation can be copied arbitrarily
many times. And unlike a biological brain, a digital brain can be speeded up. So, if we
can create one human-level AI by whole brain emulation, then, given sufficient
computational resources, we can create a community of many such human-level AIs,
all working at superhuman speeds. The same point can be made for AI that has been
engineered from scratch. Indeed anything realized as a computer program can be
copied and/or accelerated. (Shanahan 2015, 86)

With regard to any beyond human level electronic intelligence, and its corresponding
emergent consciousness (if it indeed had one the human could recognize), we can
imagine e.g. a generally intelligent artificial mind that could process 1000 times faster
than any human (see Bostrom and Yudkowsky 2014). The difference in capacity
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would seemingly not merely pertain to the speed at which problems could be solved
but also to the sense of time itself—assuming the electronic mind experienced time
in any manner comparable to the human one. The experience of time, or what we
humans refer to as a subjective rate of time (see ibid. 10), would supposedly be reverse
to the speed of the processing. If a human mind could be uploaded (as a program)
to a computer and then run 1000 times faster, 10 seconds in the objective (normal
human) sense of time would be tantamount to 166 minutes in the 1000 times faster
upload realm. This raises the question of how could a human even begin to relate to,
much less construe the existential domain of such an entity and vice versa? The above
examples should reveal the inherent weakness of the human brain relative to a
possible digital one, at least when viewed from the perspective of pure processing
power (which is hardly insignificant).
If feasible, such artificial minds would be, in a manner of speaking, suggestive of
an evolutionary paradigm shift, making the incompletely integrated, biologically
given human brain (see McLaughlin 1984, 278) seem like a tragic mistake, or as the
Hungarian-born British writer and critic Arthur Koestler put it: “the disastrous
history of our species indicates the futility of all attempts at a diagnosis which do not
take into account the possibility that Homo sapiens is a victim of one of evolution’s
countless mistakes” (as cited in ibid. 278).
Indeed, according to human artifice, the natural failings in the human can (and
should) be corrected with enough brain power and sophisticated technologies.
However, in this part, artifice is not seen so much as a means of correcting the human
but overcoming it as a matter of development, along with a complete reconfiguration
of values and meanings. The argument is that any “mistake” corrected in the
organization of the human is tantamount to overcoming the human and
transforming it into something other.
In this task, I would argue, we cannot have any clear sense of what we are doing.
Ours is a peculiar task: to create life that can outperform us. In any other context but
the human one, the entire idea seems absurd.
What is clear is that any notion of a beyond human-level intelligence cannot be
limited to what the human can presently define as being intelligible, meaningful or
valuable. This is basically the conclusion drawn from NASA-engineer William
McLaughlin’s rather obscure, but exceedingly fascinating article from more than
three decades ago. In it, McLaughlin names the digital computer as the closest
evolutionary competitor to the human and thereby paints a picture of the human
having forced itself to a competitive situation with its own creation (see McLaughlin
1984). We may extend McLaughlin’s thesis today to include all forms of AI to the
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competitor’s corner, as they certainly have been and continue to be integral to the
development of the computer. According to McLaughlin,
the modern digital computer is rapidly closing the gap between uninspired
computation and adaptive response, as anyone who has lost a game of chess to a
machine can attest. The speed with which electronic developments are taking place
argues that a new and potent species may soon be born and enter the evolutionary
race. Thus, the future evolution of man can no longer be restricted to the domain of
biology. Rather, a systems analysis is required which considers, at least, the disciplines
of exobiology and artificial intelligence. (McLaughlin 1984, 277)

Regardless of how one wishes to interpret what McLaughlin meant by soon (years,
decades, etc.), the developments that have taken place after the time of his writing
support his argument. What he is actually predicting is the emergence of an
intelligence that eventually supplants, in a very literal sense, the human animal’s
functions by technology or at the very least enhances them to the point where it can
compete with its machines. The problem with the latter option, to which I will return
in my discussion on transhumanism, is that, to quote McLaughlin, “if a man were to
be altered sufficiently to compete with powerful machines, he would need to be so
different that the description 'man' would no longer apply” (McLaughlin 1984, 284).
Hence the computer—the machine of the highest order currently—can well be said
to be the foundation for the closest evolutionary competitor to humans (see e.g.
Kurzweil 2008; Vinge 1993). Such references abound in futurology, transhumanism,
artificial intelligence and robotics, but the idea is seldom drawn to its eventual
conclusion, as McLaughlin did. To formulate the point in the present-day context,
the human is already in the business of enhancing its living organization (as the 2018
revelations on gene editing experiments in China attest), which, in the strictest
autopoietic sense, means the human is in the process of turning itself into something
other than human. To reiterate, I use the term enhancement to imply intervention in
human biological affordances in a manner that augments the organism’s capacity at
some activity to the extent that it exceeds any given human biological capacity.
It is important that the term enhancement is kept analytically separate from that
of extension. To give a rudimentary example, taking stimulants like e.g.
methylphenidate (MPH)61 in order to perform better cannot be considered as de facto

61 Used sometimes as a cognition “enhancing” drug. A 2014 study on the impact of cognitive enhancers
notes that “MPH is currently most often abused and sold on the black market among adolescents,
particularly in high schools and on college campuses […]. Students look for the medication when they
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(ontological) enhancement but as extension of certain naturally occurring qualities,
factors or capacities. Extension, for its part, can be viewed as relating to the level of
structural states, it is not an intervention in the autopoietic organization of the living
system itself. The notion of designed life and its application to the human organism
posits a unique set of questions where the creator is involved in the process of
recreating itself. Here the distinction between extending the organism and enhancing the
organism is of utmost importance. The former has already been discussed variously
in the previous parts but under different terms and is of little relevance in this part.
As I have argued, the extensive result of human artifice is manifested in the
externalization of human functions and vitality to artificial structures (see LeroiGourhan 1993; McLuhan 1994), whose function is to serve human purposes only.
In the strictest autopoietic sense, any physical intervention to the maintenance of
the organization of a living system results at the very least in the interruption or the
disintegration of the autopoiesis of the system (see Maturana and Varela1980, 81).
In Part I, it was argued the human organism is afforded to couple in a very wide
variety of ways in the physical space. All activity at this level of description concerns
the structural states of the system, not its organization, or identity as a specific kind
of living system. When breathing air, eating food, driving a car, taking medicines,
scuba-diving, riding a bike… exploring the solar system etc., the human organism is
coupling with its environment in varied ways, which means that change is taking
place at the level of the structural states of the organism and not its organization, i.e.
its identity as a human being. Whatever the human organism can sustain without
disintegration refers to its states as a living system. When speaking of human
extensions, we are, in fact, referring to such new structural states the organism can
assume without losing its organization. Accordingly, when I refer to physical
intervention to the organism itself, the result must be either the total disintegration
of its unity (death) or the emergence of a new identity (i.e. the organization is changed
by the intervention and a new organization of life is created). In the strictest
autopoietic interpretation, the organism is changed even in e.g. corrective surgical
operations in which the organism’s self-maintaining and -creating process,
understood as an uninterrupted history of structural transformations, is manipulated
or halted. However, insofar as the organism’s organization, at the level of its self-

have exams, or need to stay awake for long hours, in order to boost their energy and memory” (Urban
and Gao 2014, 3).
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maintenance and -creation, is not fundamentally altered, the identity of the unity remains
the same; or at least its observable characteristics remain the same.
In the context of this work, it would not make sense to argue that heart surgery
resulted in a new ontological organization of life, unless this surgery enhanced the
organization of the unity in a manner that would afford it structural transformations
otherwise impossible without some form of extensive technology. An emergence of
a new organization of life enters the picture, when the physical intervention results
in a quantifiable improvement to the organism’s performance as a unity—an
improvement that suggests a level of performance unattainable to any organic,
uninterrupted human ontogeny.
The above excursion and its implications should not be taken as an argument for
a total unrelatedness of synthetic biological life to the one that emerged some
accident billions of years ago. They are certainly related but not directly. If organicity
gave life to the organism that refers to itself as human, this was, according to the best
of human knowledge, a chance happening, a purposeless event, which gained
purpose only at the human observation of its own situation in nature. From the
perspective of autopoiesis, whatever the human can create based on the principle of
this given life, it will not have the same ontological status: relative to the human, it
will always be created and, as such, it has a purpose to that effect. Such life would not
need to be worse off for having been created, yet this fact would have to have bearing
to its condition of existence and that, whatever this difference were, the human, as a
biologically given circumstance, would not share in it.

Intelligence apart
The distinction Margaret Boden makes between technological and psychological artificial
intelligence (see Boden 2006) further delineates the difference (and supposed
relevance) between machinic and organic life. Boden has argued technological
intelligence is of little bearing to cognitive science because it does not seek to
understand how the (biological/human) brain (or the mind) works (see ibid., 15). In
the current framework, however, technological intelligence is of interest precisely for
this very reason, i.e. as it does not have to be related to the way human brain/mind
works. Despite claims concerning the relative simplicity of technological AI as
compared to the human mind, it is developing at an increasing pace and already
covers a huge range of areas of consequence from “automatic translators and
financial networks to robot toys and remote-controlled surgeons” (ibid.,15; see also
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Finn 2017; Shanahan 2015). It is this sort of AI that has already had its impact on
the human condition, and while its manifestations may lack in what humans refer to
as general intelligence, it can outperform humans drastically in specific tasks.
The brutal efficiency of technological AI became first evident in 1997 when the IBM
Deep Blue beat the human champion Garri Kasparov in chess. The event proved
that even technological AI can surprise the human. Boden recounts that
[t]here’s one type of situation, however, where even purely technological AI is
relevant: namely, if someone believes that certain tasks simply cannot be done by
computers. For instance, Hubert Dreyfus’s judgement (in 1965) that no program
could play even "amateur” chess was falsified only a year later, when he himself was
defeated by a program (H. L. Dreyfus 1965: 10; Papert 1968, para. 1.5.1). And his
claim that no computer would ever play chess at a human level unless it could
distinguish perceptually between “promising” and “threatening” areas of the board
(H. L. Dreyfus 1972, pp. xxix–xxxiii, 208) was decisively refuted by the performance
of Deep Blue. (Boden 2006, 15)

The notion of autonomy in technological AI excludes all self-reference at the levels
of metabolism and communication. But the couplings that these individual
technologies can afford comprise wholly different descriptions of autonomy and
perhaps of intelligence. From the onto-epistemological perspective, the principle of
techne that underlies the power and efficiency of such intelligence never should be
confused with categories and predilections that concern human intelligence. That is
to say, its ontology is grounded in functions designed for it by the human, and
whatever uniqueness it may come to manifest in the world ultimately must follow
from this same principle.
A recent example of the game-playing capacity of technological AI was Google’s
AlphaGo program’s winning the highest rated human champion, Korean Lee Sedol,
in the game of Go in 2016—a game long held to be too “intuitively complex” for an
AI to master (see Morris 2016). The human artificer remains the one initiating most
of the processes in all varieties of games, be they games in the literal sense, as in the
game of Go, or real-world events in which an algorithm is the deciding agent in
making decisions, as in e.g. high frequency trading or auto-piloted vehicles ranging
from warrior drones to airport buses. Yet, there already exists technological AIs that
teach themselves to solve complex tasks without human guidance. They exhibit an
alien kind of problem-solving capacity that baffles human observers. The updated
version of AlphaGo, AlphaGo Zero, mastered the game of Go without human
guidance in 2017 and, in doing so, according to the humans behind the project,
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“[a]chieved superhuman performance, winning 100-0 against the previously
published, champion-defeating AlphaGo” (Silver et al. 2017, 354).
As noted earlier, human world-building has until recently concentrated mostly on
extending capacities and creating remedies that can be easily modeled and quantified
and put into practice either to extend and help the human or completely replace the
human in some specific tasks. Technological AI is probably the most profound
manifestation of this with its superhuman efficiency and speed at various levels of
autonomy. In the context of this work, what is problematic is that the human view
on the autonomy and capacity of technological AIs is mostly restricted to the Level
I of technology (see Part II, chapter “Out-of-controlness”). Whether an artificial
system of a technological kind can show emergent behavior, or activity that is not
(pre)-programmed into it and seems unpredictable or otherwise irreducible to the
system as a unity, turns relevant once the system is embedded in larger systems.
A single computer, for example, does not seem to exhibit emergence in the
strictest sense, but the situation changes when a number of computers are coupled
in a larger communication network, such as the internet. Kevin Kelly’s notion of
technium, to which I referred in the Introduction, can be used here to describe the
totality of digital artefacts and their couplings, as it strikingly illustrates (even if
already a decade old) the nascent potential of emergence in artificial systems:
The technium contains 170 quadrillion computer chips wired up into one mega-scale
computing platform. The total number of transistors in this global network is now
approximately the same as the number of neurons in your brain. And the number of
links among files in this network (think of all the links among all the web pages of the
world) is about equal to the number of synapse links in your brain. Thus, this growing
planetary electronic membrane is already comparable to the complexity of a human
brain. It has three billion artificial eyes (phone and webcams) plugged in, it processes
keyword searches at the humming rate of 14 kilohertz (a barely audible high-pitched
whine), and it is so large a contraption that it now consumes 5 percent of the world’s
electricity. When computer scientists dissect the massive rivers of traffic flowing
through it, they cannot account for the source of all the bits. Every now and then a
bit is transmitted incorrectly, and while most of those mutations can be attributed to
identifiable causes such as hacking, machine error, or line damage, the researchers are
left with a few percent that somehow changed themselves. In other words, a small
fraction of what the technium communicates originates not from any of its known
human-made nodes but from the system at large. (Kelly 2010, 13-14)62

Kelly’s analogy is based on a decade old situation, which is to say the technium may be an order of
magnitude more complex as we speak.

62
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This “global brain” scenario that Kelly evokes is a persistent metaphor, as we will
see later. Such a brain, to entertain the notion further, is apparently nowhere near as
optimized as a human one, nor does it need to be for the metaphor to work. What
Kelly’s example brings into focus is the somewhat unpleasant idea that this global
brain, which today practically subsumes human activity, is feeding and growing on
human brain power quite unawares. Its environment, or the repository of data
available publicly, is constantly growing. Given access to a large body of data, a
sufficiently expert web-crawling algorithm might be able to learn a way to predict
not only human behavior but all behavior in a manner that would leave humans
dumbfounded (see Shanahan 2015, 64). Today, algorithms can already learn all
available statistics in the world, parse behavior from noisy data, discern hierarchies
and “use these categories to compress the data into a mathematical description that
can be employed to make predictions” (ibid., 64).
What is still missing from the equation, of course, is a sufficiently ingenious
algorithm that could use the zettabytes of data stored and communicated in the
digital universe to develop into a general intelligence, i.e. an intelligence that could
compete with the human one in a wide variety of tasks and not just in brute force
calculation. Within the onto-epistemological frame, the dilemma concerns the
question how such an intelligence could feasibly arrive at a working model of a human
world (cf. Shanahan 2015, 66-67).
If ontology and epistemology go hand in hand, as is my starting point in this work,
what kind of a world could a human-level (for the lack of a better term) global digital
brain conceive? If such artifice were possible, the human would most likely never
know its affordances and purposiveness—if it even had one that would make sense
to the human. As technologies are taught and encouraged to develop their own
programming and learning without direct human intervention, it means that the
definition of artifice as human extension is becoming increasingly questionable; the
anxiety having shifted to the potential of machines extending themselves to vistas
that do not concern human thinking. The argument, which will be elaborated as we
proceed, is that the function of artifice as a specifically human extension becomes
moot at the prospect of it becoming inscrutable at the “shop-floor” level of cause
and effect.
In the onto-epistemologically informed autopoietic frame, the human and the
machine remain separate. The human is either extended or enhanced by artifice, the
latter having become a concern only in recent decades, as already noted. In this view,
artifice is not the means to recreate the human but to reach beyond it. Recreation in
the sense of an updated version, human 2.0, as it were, would mean the human
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organization of life (and its manifestation in the human condition) had no limits, i.e.
all its three ontologies were developable and malleable without categorical changes
in the fundamental experience, understanding and communication of existence.
The specific limits of organicity and plurality can be exemplified by a thought
experiment in which engineers decide to construct a “plural machine”, or an exact
replica of a human organism in silicate substrate. This machine would be
indistinguishable from a living human as to its capacities and affordances. Its life
would be created to be as uncertain and vulnerable as any living system’s ever to have
existed. It would be privy to the same random system pathologies as “genetic
systems”, which may at any moment decide to start self-destructing. Hence, it could
be argued that this machine’s “existential” experience, its limits and eventual end, as
a unique instance of life, were within human relatability. Such a machine might even
become feasible someday but, as an artifice, what would be its purpose? As artifice
it would have no conceivable function because it would not extend or enhance
anything, i.e. it would not serve human purposes, nor would it be an evolution to
another level, rather, it would simply be for itself as any given thing in this world.
Artifice being for itself is a contradiction in terms; unless, of course, the human is
dislodged from the observer’s position at the center of things and artifice given
meanings the human condition does not include.
This thought experiment puts into perspective not only the precarious condition
of the human as a given system but also the ethically insufferable position of a
rational being being able to create a living unity of the highest level of consciousness
only to have this unity to realize the uncertainty of its own life with all its unavoidable
toils and troubles.
Having thus become mired in contradictions, the human would do best to confer
on a view, proposed by Kevin Kelly, where “[t]he mission of AI is not to make a
human mind but to explore the “space” of possible intelligences” (Kevin Kelly, as
quoted in Johnston 2008, 277). The space of possible intelligences must include
intelligences (and consciousnesses) that escape all humanly understandable notions
of these terms, which, in turn, leads one to wonder whether these other kinds of
minds could already exist. The space of possible artificial intelligences can be
theorized as comprising variable architectures (i.e. ontologies) (see Bostrom 2014,
Ch. 7; also Bostrom and Yudkowsky 2014). It would be presumptuous to claim the
human could evaluate the nature of any intelligence regardless of its ontology.
Machines are well capable of making humans think that they (machines) are not
machines (see Turing 1950). The same problem then concerns the evaluation of
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living systems, of course. There is no objective, extra-organizational perspective that
could be assumed to deduce some universal hierarchy of life and intelligence.
Where could these intelligences emerge and how? Neuroscientist Peter Cariani
suggested some 20 years ago that perhaps the only way to make technology truly
autonomous is by letting it evolve its own sensorimotor apparati and relation to the
environment (see Cariani 1998; also Hayles 2005). As was noted in the previous part,
such devices could be referred to as being epistemically autonomous (see Hayles 2005,
139-140). Cariani's proposition is in line with the radical constructivist and ontoepistemological views of life, according to which ontology determines the foundation
for the construction of reality—i.e. ontology determines the domain of relations in
the world and thus what is meaningful to the system in question. To fully move
beyond human affordances, technology needs to learn its own way of sensing and
interpreting the environment, or as in the case of intelligent algorithms, data patterns.
The next generation of self-driving vehicles and their deep learning-based
ontology manifest some sort of epistemic autonomy, even if not in the exact sense
as Cariani proposed (see Cariani 1991; 1998)—they do not choose and develop their
own sensors and effectors. Yet, since deep learning is a method in which algorithms
use raw data to directly assess their environment and act on it (see e.g. LeCun et al.
2015), one may propose to assign such an artifice some epistemic autonomy from
the human. In the case of the above-mentioned cars (or rather their sensors and
programs), they learn to drive by observing driving done by humans (see Knight
2017; cf. Silver et al 2017). The fascinating point is that the human designers of this
learning framework do not seem to fully understand how this self-programming/learning arrives at its conclusions. The car seems to be capable of driving more safely
and even more predictably than human drivers but there remains a gnawing
uncertainty as to how does it happen. While the principles governing human driving
are also inherently unpredictable, we humans are aware of our cognitive limits and
conditions, but how about the future autonomous, intelligent machines, as journalist
Will Knight asks,
[w]ill that also be possible with machines that think and make decisions differently
from the way a human would? We’ve never before built machines that operate in ways
their creators don’t understand. How well can we expect to communicate—and get
along with—intelligent machines that could be unpredictable and inscrutable? (Knight
2017, para. 7)
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In the hypothetical case that some such machines learned to communicate in natural
language through self-reference—i.e. by accessing their own structural states at
multiple levels of autopoiesis—could they be said to share a world with the human?
In strict accordance with the logic of artifice, there is nothing inherently humanly
deliberable, and thus relatable, in the way e.g. deep learning algorithms function and
make decisions. Although the classification and making sense of data in machine
learning—at least outside deep learning—is primarily based on pre-existing
categories and follows a function created the human benefit in mind (see Mackenzie
2015, 433), the extraction, assessment and ultimately recommendation of application
is epistemically distinct from what the human can manifestly parse and understand.
This is evidently the purpose and function of the digital technique in the sense of an
extension, but when taken to the extreme, the question of onto-epistemological
continuity inevitably arises.
While there is hardly anything new to human or machinic statistical methods
churning out predictions, during most of human history, until the digital age, the
variables and data sets used were very much physically (also in terms of brain power)
limited to human capacity to organize, determine and understand. In contemporary
techniques that apply machine learning, sociologist Adrian MacKenzie has pointed
out that
the obstacle of the scale of data has shifted. Almost anything can count as a feature
in a contemporary logistic regression process, and models often inhabit very highdimensional vector spaces. That is, if conventional statistical regression models
typically worked with 10 different variables (such as gender, age, income, occupation,
education level, income) and perhaps sample sizes of thousands, data mining and
predictive analytics today typically work with hundreds and in some cases tens of
thousands of variables and sample sizes of millions or billions. (MacKenzie 2015, 434)

It is no exaggeration to say that the techniques of machine learning—“decision trees,
perceptrons, logistic and linear regression models, linear discriminant analysis, neural
networks, association rules, market basket analysis, random forests, support vector
machines […] latent semantic analysis, Naive Bayes classifier and random forests”
(McKenzie 2015, 432)—already delve so deep into the particulars of things and their
couplings that they create models of life and action that are fundamentally beyond
human understanding and relation.
There is no doubt of the usefulness of such analytics, yet as the deep learning
techniques develop, it is probable that also the inscrutability of machines increases.
If it is the case that programs progressively create their own epistemologies, as it
were, then the future of knowing is also that much removed from the framework
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that can be generally called human. The moot question is whether the black box
nature of new technologies can be somehow converted to a humanly understandable
control function. I will later argue there is no reason to suppose this is feasible in
light of the constantly evolving artificial intelligence. Rather, following the inherent
logic of artifice, autonomous intelligent technology comes with specific purposes and
ends that need not have anything to do with how humans understand these concepts.
Or as Murray Shanahan points out:
It would be a serious mistake, perhaps a dangerous one, to imagine that the space of
possible AIs is full of beings like ourselves, with goals and motives that resemble
human goals and motives. Moreover, depending on how it was constructed, the way
an AI or a collective of AIs set about achieving its aims (insofar as this notion even
made sense) might be utterly inscrutable […]. If the AI were the product of another
AI, or if it were the outcome of self-modification or artificial evolution, then its
potential inscrutability would be all the greater. (Shanahan 2015, 51-52)

If the agreement is that the future of AI will be fully humanly understandable, then
the human may well be building the future world based on a huge category mistake:
we tend to assume our human motives and goals are universally applicable across the
board. If an AI—or a sufficiently enhanced human, for that matter—were able to
“develop” its own organization of life with novel goals and motivations based on its
enhanced affordances, could humans comprehensibly share a world with such
intelligent life? Roboticist Rodney Brooks gives to understand that such life would
not only be humanly understandable but also humane, when he states that
[w]e are really sophisticated machines made up of billions and billions of biomolecules
that interact according to well-defined, though not completely known, rules deriving
from physics and chemistry. [...] Accepting this hypothesis opens up a remarkable
possibility. If we really are machines and if—this is a big if—we learn the rules
governing our brains, then in principle there’s no reason why we shouldn’t be able to
replicate those rules in, say, silicon and steel. I believe our creation would exhibit
genuine human-level intelligence, emotions, and even consciousness. (Brooks 2008,
para. 2-3)

The implication, I assume, in Brooks’s view is that a “human” built on silicon and
steel would be in some manner or form a better version of the original. If this were
not the case, what would be the point of this artifice? Yet, this new “human” would
supposedly retain the identity of the original, autopoietic human, even if it no longer
shared in its condition of existence. The question I will address in more detail later
in connection to transhumanists’ views of human enhancement, is the following: is
it reasonable to think that some essence, which preserves human-like motives, drives
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and values (and their communicative modalities) can be carried over from homo sapiens
to machine sapiens? And, if the answer is yes, then the even more profound question
would be whether it were desirable to transfer such an essence.
These questions still have to wait, however, as the next chapter delves into
hypotheses concerning the endpoint of human artifice itself. This terminus is often
referred to as the technological singularity.

Speculating singularity
Kevin Kelly has aptly described the technological singularity hypothesis as a myth,
in the sense utopia is a myth. It is persistent (see Kelly 2010, 364). I will use the term
singularity below as a reference to a point in time when machine (super)intelligence
has outrun or replaced human organic intelligence in some form or another (see
Good 1965; Chalmers 2010). The concept invites various definitions and uses (see
e.g. Bostrom 2014; Chalmers 2010; Good 1965; Kurzweil 2008; Sandberg 2013;
Shanahan 2015; Vinge 1993), and I will consider some of them in the following
discussion.
The idea of singularity has been around at least since the 1950s. Mathematician
Stanislaw Ulam recalled in 1958 in a tribute to his late friend mathematician John
von Neumann63 that “[o]ne conversation centered on the ever-accelerating progress
of technology and changes in the mode of human life, which gives the appearance
of approaching some essential singularity in the history of the race beyond which
human affairs, as we know them, could not continue” (Ulam 1958, 5).
Irwin J. Good, a British mathematician, was the first to seriously entertain the
idea that, if it is possible to create an ultraintelligence (i.e. beyond human level
intelligence), then it logically follows that it “is the last invention that man need ever
make, provided that the machine is docile enough to tell us how to keep it under
control. It is curious that this point is made so seldom outside of science fiction. It
is sometimes worthwhile to take science fiction seriously” (Good 1965, 33).
Raymond Kurzweil, the director of engineering at Google is probably the most
prolific contemporary proponent of the singularity hypothesis. I will start by applying
Kurzweil’s vision as an illustration of the speculations concerning the future of

63As mentioned previously, von Neumann is perhaps best known for his contributions to the design
of the digital computer architecture, which still applies today (see von Neumann 1945).
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artifice without judging how probable this vision is. Instead, I take his role as an
artificer, a present-day version of the Wizard of Menlo Park,64 if you will, as an
indication of the state of affairs at which human artifice and the speculation of its
future possibilities have arrived. The following quote draws useful outer boundaries
to my discussion. This is how Kurzweil envisioned the development nearly two
decades ago:
An analysis of the history of technology shows that technological change is
exponential, contrary to the common-sense “intuitive linear” view. So we won’t
experience 100 years of progress in the 21st century—it will be more like 20,000 years
of progress (at today’s rate). The “returns,” such as chip speed and cost-effectiveness,
also increase exponentially. There’s even exponential growth in the rate of exponential
growth. Within a few decades, machine intelligence will surpass human intelligence,
leading to The Singularity—technological change so rapid and profound it represents
a rupture in the fabric of human history. (Kurzweil 2001, para. 1)

As outrageous as Kurzweil’s prediction may seem even today, Gary Marcus, the
professor of cognitive science at NYU, points out in a popular article that the only
difference between the believers in and skeptics of singularity among the cognoscenti
is the time frame, i.e. when it will happen (see Marcus 2013). At the very least,
singularity has come to demarcate the theoretical limit at which the human finds itself
relative to thinking the potential of its artifice. According to Kurzweil,
[w]e are already reaching beyond our biology by rapidly gaining the tools to reprogram
and augment it. [...] Our merger with our technology has aspects of a slippery slope,
but one that slides up toward greater promise, not down into Nietzsche’s abyss. Some
observers refer to this merger as creating a new “species.” But the whole idea of a
species is a biological concept, and what we are doing is transcending biology.
(Kurzweil 2008, 318)

The life process Kurzweil describes no longer refers to the autopoietic, selfsustaining and -creating, homeostatic cycle that emerges through its interactions in
an environment. Rather, he is talking about life thoroughly designed by artifice.
Artifice provides the tools to reprogram life, thereby transcending organicity by
intervening in and changing its organization. The idea is based on the same principle
as biological evolution, i.e. the tendency of systems to evolve toward more complex
organizations. However, while the organic evolutionary trajectory is seen to
culminate in the complexity of the human brain, in the singularity hypothesis, the

64

Thomas Alva Edison was dubbed the Wizard of Menlo Park.
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human brain affords surmounting the organic (evolution) altogether. The implication
is that some form of a new, post-organic meta-intelligence will inevitably follow.
This notion of complexification of life toward a form of integrated intelligence
that fuses the organic and the artificial found its first proponent in the Jesuit
philosopher and paleontologist Pierre Teilhard de Chardin (on his ideas’ relations to
transhumanism, see Steinhart 2005). Resembling Kurzweil’s much later vision of
singularity, Teilhard de Chardin saw evolution moving toward a “convergent
integration”, as Julian Huxley called it in his introduction to The Phenomenon of Man,
1959 (see Huxley 1959, 15-16). This notion implies the merging of all matter into
assumedly more conscious forms of life (human mind being the pinnacle) and the
eventual merger of biology with technology.65
Teilhard de Chardin influenced also Marshall McLuhan in his conceptualization
of media as human extensions (see Cavell 2003, 256). It may be of interest to note
that there are some moments, as in the following quote from Understanding Media,
when McLuhan comes close to suggesting a kind of convergent integration of human
consciousness:
Today, after more than a century of electric technology, we have extended our central
nervous system itself in a global embrace, abolishing both space and time as far as our
planet is concerned. Rapidly, we approach the final phase of the extensions of man—
the technological simulation of consciousness, when the creative process of knowing
will be collectively and corporately extended to the whole of human society, much as
we have already extended our senses and our nerves by the various media. (McLuhan
1994, 3-4)

McLuhan’s conception—even if not as radical as contemporary visions of singularity
and simulation of consciousness—supports the view that technological development
tends toward the homogenization of speed and modality of communication, which
in turn undermines the heterogenic and plural (and as such redundant and
unpredictable) modalities. The role of extension is after all a revelation through
increased efficiency and reliability of function, but at singularity all such extensive
qualities will supposedly cease to refer to the modalities of communication that are
inherently human. This argument is central to Vernor Vinge’s estimation of a
singularity world, where the bandwidths of communication can far exceed those of
human language (see Vinge 1993).

65 It may be of interest that Teilhard de Chardin’s description of the world that emerges through human
intelligence and consciousness, or the noosphere, has similar implications as Arendt’s concept of
artifice (cf. de Chardin 1959, 183).

200

As I have argued, McLuhan did not take his extension argument this far, namely,
to the point where the human no longer serves as the primary reference point. At
singularity, all questions the human considers relevant regarding communication of
meaning, culture and ethics no longer will hold. Or as Vinge remarks, “[i]n fact, I
think the new era is simply too different to fit into the classical frame of good and
evil. That frame is based on the idea of isolated, immutable minds connected by
tenuous, low-bandwith links” (ibid., sec. Strong Superhumanity and the Best We Can
Ask for, para. 5).
McLuhan’s media will always remain extensional, while the endgame Teilhard de
Chardin was envisioning is more radical, it is suggestive of total organizational
change, an enhancement from what humans instinctively recognize as being relatable
to something wholly other, even if the author himself fails to see the necessary
rupture in the “curve of hominization”:
We have seen and admitted that evolution is an ascent towards consciousness. That
is no longer contested even by the most materialistic, or at all events by the most
agnostic of humanitarians. Therefore it should culminate forwards in some sort of
supreme consciousness. But must not that consciousness, if it is to be supreme,
contain in the highest degree what is the perfection of our consciousness-the
illuminating involution of the being upon itself? It would manifestly be an error to
extend the curve of hominisation in the direction of a state of diffusion. (Teilhard de
Chardin 1959, 258-259)

This work relies on an exactly opposite view to what Teilhard de Chardin calls the
“curve of hominization.” This is to say, the creature that calls itself human needs to
arrive at its end before a new (beyond human) trajectory can take effect. To make
this manifest “error” is to claim, as I do, that life beyond the human need not concern
any type of a consciousness the human would even recognize—the Teilhardian
proposition remains all too human. My justification for making this “error” is simply
that this new life, organized as it will be differently from the human, cannot be
conflated with human-like consciousness; meaning, it does not share in the same
categories through which we humans create meaning and value in the world.
As I argued in Part I, human consciousness is already “perfected” in human
plurality, and beyond this sphere, in developmental terms, it presents a bottleneck,
which demands artificial means to be surmounted. The developmental trajectory that
both Kurzweil and Teilhard de Chardin endorse posits artifice with the task of
surmounting the limits of organicity, or more specifically, the given limits of human
cognition.
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Utopian views, which both Kurzweil and Teilhard de Chardin profess in their
own ways, conflate the human condition into a one-dimensional construct, which,
once properly developed, is assumed to exhibit the same ontological categories as it
did before. To both thinkers, the human represents something that is not tied to any
ontological foundation, with specific affordances; rather, the human is most
fundamentally present only through its artifice. Put differently, transcending
organicity in the manner Kurzweil professes (see Kurzweil 2008, 317-318) may
eventually become possible but there will be nothing human in it to speak of. This is
because artifice undoes the boundaries within which the human, as a specific kind of
organization of life, is recognizable.
To seriously entertain the prospect of going beyond the human, all our human
categories of sense-making must be put under scrutiny. Yet, we who speculate on
this matter need the category human as a reference to think about what is feasible,
preferable and susceptible.
In any case, as to the obscure, hypothetical minds, or consciousnesses (which may
already exist in some form), it is arguable that the Earth system, comprising all
organic and artificial systems and their subsystems, manifests a sort of a meta-mind,
or a global brain (see Heylighen 2001; 2002; 2011; also. Goertzel 2006, Ch. 2), a
system greater than the sum of its parts, whose processes, as we saw in Part II, the
human cannot predict or control. Evolutionary cyberneticist Valentin Turchin
theorized on such metasystems in The Phenomenon of Science (1977). His vision entails
Teilhardian overtones in the sense that an individual human consciousness no longer
remains the center of existential concerns. Turchin saw that the development in
communication technology tends toward higher bandwidths and the
ephemeralization of mediation by which the human, as we have come to know it,
ceases to exist. The possibility of artifice advancing to the point where individual
minds could be ingrained in a single, direct “nerve network” gave rise to the
following rumination:
There is no doubt that in the future (and perhaps not too far in the future) direct
exchange of information among the nervous systems of individual people (leading to
their physical integration) will become possible. […] How will it be perceived
subjectively? Will the modern individual consciousness, for which the supreme system
of control will be something outside and above the personal, something alien and not
directly accessible, be preserved unchanged? Or will physical integration give rise to
qualitatively new, higher forms of consciousness that will form a process that can be
described as merging the souls of individual people into a single Supreme Soul? The
second prospect is both more probable and more attractive. It also resolves the
problem of the contradiction between reason and death. It is difficult to tolerate the
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thought that the human race will always remain an aggregate of individual, short-lived
beings who die before they are able to see the realization of their plans. The
integration of individuals will make a new synthetic consciousness which is, in
principle, immortal just as the human race is, in principle, immortal. (Turchin 1977,
259)

Turchin’s speculation converges with all the essential theories discussed in this work.
His transhumanism (I will discuss transhumanism in more detail later in this part) is
evident in the regret for the frailty of organicity and the perceived imperative to tweak
it. His existential outlook is revealed by that very same disdain, but it also
complements the Arendtian notion of human experience of life as labor; a diagonal
procession through the everlastingness of life in itself. In all this, artifice’s function
is to cut through the ceaselessly recurring cycle of life, which can only infer tragedy
to the individual, and create a seemingly stable continuum that spans beyond
individual organisms, providing at the very least an illusion of permanence in the
world and a relief from constant laboring, much like Arendt pointed out some 60
years ago. The invariant becoming of biological life experienced from the uniquely
introspective condition of the subject, as Turchin’s statement reveals, seems rather
like a cruel joke, a uniquely human one, unless it is attributed to the workings of
some supernatural power beyond human control. Since the latter option has become
implausible for the scientific human, the only remedy, as I discussed earlier in this
part, is to be found in artifice, with which to surmount the given by making it
obsolete. In the end, then, the successor of the human can only manifest itself as
something that renders biological life derivative. The synthetic consciousness where
all distinctness disappears, and individuality is effaced in favor of systemic
immortality.
The incessant speeding up of connections between people has confirmed in a
rudimentary way that Turchin was correct in arguing that communication evolves
toward higher bandwidths. Even notions such as direct brain-to-brain connections
have entered the realm of scientific enterprise (see Rao et al. 2014). Turchin’s,
Kurzweil’s and Teilhard de Chardin’s predictions all move toward higher, more
faithful levels of communicating. The singularity seemingly involves the aspiration
of having communication revealed in its totality; a form of a “communion” of
minds—a preoccupation traceable to early Christian ontotheology. The dream of
perfected communication persists, only now it is based on scientific theories and
applied through artifice. John Durham Peters (1999) has reviewed this history,
starting from Saint Augustine’s visions of the immutability of the message to the
mediums 19th century spiritualism. Peters describes the spiritualist tradition of
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communication as one in which “communication happen best when bodies and
language are transcended in favor of more ethereal modes of thought transference”
(ibid., 64). The speculative, transcendental communicative conditions in the spiritual
tradition certainly resonate with the technoprogressive views of singularity. The
contemporary aims at reaching artificially mediated “thought communication” (see
Warwick 2008), creating substrate independent minds (see Koene 2012) and neural
extensions that recover “lost” memories are all eerily reminiscent of the aims to reach
a purer, more direct mode of communication that surmounts the complications of
human language, the foundation of plurality.
The “techno-eschatologies” of de Chardin and Turchin will gain validity as
technology advances. Development has forced the human doubt its own
understanding of the world will suffice in the end. In the 19th century, the human
needed the steam engine and the second law of thermodynamics to realize what the
machine can do for it and what it needs to do it (see Lacan 1991, 61); in the 20th
century, the human needed the computer and the mathematical information theory
to appreciate that the machine might eventually outdo its creator. Perhaps singularity
and machine intelligence will be the 21st century linchpins?
For the remainder of this chapter, I will consider some problematic implications
of these visions with regard to our human understanding of life and intelligence.
It seems clear enough that the aim of bringing forth a world of superintelligent
machines, or technologically enhanced “humans”, is contradictory to the aim of
specifically benefitting the human. Because such creatures would be organized based
on the logic of artifice, their highest virtue might be brutal efficiency. They might
suddenly decide that it would be best to annihilate a certain fraction of the human
population because that would benefit the species and the Earth system as a whole.
The decision would be perfectly logical.
Neuroscientist and-engineer Randal A. Koene remarks that the inherent problem
relating to the aim of creating a superintelligence is that
[n]o scheme has yet been demonstrated by which one could create a superintelligent
AGI that is simultaneously plastic and has a method by which it implements a truly
fixed utility function or preference relation U(x). Such a thing is an oxymoron. Even
disregarding the problem of drift, it is unclear if a utility function can be devised that
would have satisfactory criteria for ‘‘friendliness’’, and which would lead to some
situation that we would deem desirable. (Koene 2012, 245)

The risks involved in the current techno-scientific trajectory—even if
superintelligence is still far in the horizon—go beyond previous reckoning, and all
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of them concern, no more, no less, the possibility of human life on this planet.
Philosopher David Chalmers argues that both the practical and philosophical reasons
for thinking about the technological singularity intersect, and if we humans want to
[t]o determine whether we can play a significant role in a post-singularity world, we
need to know whether human identity can survive the enhancing of our cognitive
systems, perhaps through uploading onto new technology. These are life-or-death
questions that may confront us in coming decades or centuries. (Chalmers 2010, 4)

As the argument goes, if the singularity (in the very general sense I have discussed it
above) is conceivable, the only way for human-like organic intelligence—or some
semblance of it—to continue its existence is to have it undergo enhancement, so that
it will not fall too far behind the purely technological intelligence (see Chalmers 2010;
Koene 2012).
Enhancement-wise, one of the remedies against the potential arms race resulting
from runaway technological artificial intelligence is simulating human brain functions
in different substrates, that is, creating substrate independent minds (SIMs). The
creation of a functionally (but not ontologically) identical silicon copy of a person’s
brain could not represent the mind of the original person, however. There would be
no way to say beforehand what or who would emerge through a successful upload,
even if the parameters for all kinds of measurable characteristics of such a brain were
known. SIM falls squarely within the notion of human enhancement, in the sense
that it takes the original platform (the human brain) as the foundation for emulation
with added value. Or as Koene clarifies:
SIM is not about crafting perfect copies of brains or copying everything about the
way they work in their environment. Since we already have the original biological
implementation that interacts and decays exactly as it does, what would be the point?
SIM certainly includes the goal of creating a synthetic neural system. It is both about
creating something that can perform as well or outperform the original system in the
ways that we care about, and about creating a process that, when desired, can provide
for a faithful transition from one system to another by emulation. (Koene 2011, sec.
Fidelity tradeoffs, para. 2)

In the same essay, Koene notes that the SIM process, is related to the notion of “a
transition from human to post-human existence66” but that the ideas revolving
around such a transition remain still too vague (ibid.). I would argue vagueness is

I will define the concept of the post-human later in this part. Presently, it suffices to note that the
concept implies an onto-epistemological disconnection from the human.

66
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precisely what cannot be dispelled beyond the technical side of things. The
finalization of such a process—be it a SIM or some other beyond biologically given
manifestation of consciousness—would necessarily demand a leap of faith. The
science behind the efforts can no longer rely on human categories, as the above
examples demonstrate. In short, we cannot fully engage in the meaning and relevance
of that which is being created. All that can be potentially guaranteed in the future, is
the functionality of whatever is brought into existence. Yet, that is still saying nothing
about the creature’s identity and its onto-epistemological coherence relative to the
creator.
In sum, the singularity is a rhetorical way to capture the function of artifice as an
overarching and -riding ontology, a completely new organization for life that reaches
beyond human ken. It manifests a clear terminus that cannot be extended within the
old, human-centered frame. It marks the logical culmination of the crisis of control
discussed in Part II. If it is agreed there is no turning back to completely humandriven technologies, then we can only expect more complex and consequently more
inscrutable systems of AI. This means that artifice creates its own logic through
couplings that are not at all apparent to humans. The trajectory will lead to systems
that are fundamentally inscrutable already at the shop-floor cause and effect level
(see Allenby and Sarewitz 2011). The novelty of such inscrutability and its potential
consequences are unavoidably tangled up with our human sense-making and
understanding of the world, which will come to a clearer focus in the next chapter in
relation to recent scholarly discussions on posthumanism.

Posthumanism—implications of flat ontologies
The ambiguity regarding the notion of the posthuman (or the post-human) provokes
diverse interpretations. While the transhumanist notions of the posthuman are more
relevant to the present context, the posthumanist ones cannot be ignored, as they
open a completely different perspective to the intricacies of contemporary human
condition. Therefore, before addressing the situation in more detail in terms of the
transhumanist notions of human enhancement, I will take a look at the posthumanist
tradition of thought, which fashions its own variety of posthuman worlds, and
develop my own take on the situation in critical discussion with posthumanist views.
First off, the concept of the post-human needs to be fully separated from the
posthumanist posthuman. In this work, the post-human refers either to a human
designed by some artifice to exceed its biological, given capacities or an autonomous,
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intelligent artifact that can be observed to function at beyond human level capacity.
This view, with its insistence on the relevance of the enhancement of a given system,
is in stark contrast with the posthumanist posthuman, as we will soon find out.
The moniker post-human may be confusing in the case of systems or entities,
whose ontologies have no other relation to the human but the fact that their origin
relies of human artifice. Yet, the post-human, as it is discussed in this work, should
not (and cannot) be regarded simply as a reference to an enhanced human organism.
The prefix post must be equally understood as a reference to novel nonhuman
observer positions afforded by organizations of (artificial) life, which need not find
structural coherence with the human one. Even if what I call the post-human already
heralds something that exists beyond human understanding and concerns, I insist
that its critical analysis is crucial for human (self-)understanding in the progressively
technologically driven world.
For the past few decades the question concerning the state of (non-)human
agency has raised a great deal of discussion in different disciplinary fields. In
philosophy, sociology, and communication studies, the debate has revolved
particularly around the question of how to approach the ever more complex,
automated and technologically mediated world (see e.g. Barad 2003; Bennett 2010;
Braidotti 2013; Bryant 2011; Bryant, Srnicek and Harman 2011; Dolphjin and van
der Tuin 2012.; Harman 2005; Hayles 1999a, 2005; Hynes 2016, Kittler 1996, 1999;
Latour 1993a; 2005).
While the views offered in these works may vary significantly from each other,
they all subscribe to some form of an ontologically oriented worldview that seeks to
downplay epistemological hierarchies emphasizing instead material multiplicity and
agency, or thing power (see Bennett 2010), that is, the active role of all things in the
construction of the world (including society). As noted in the Introduction, I include
new materialism and speculative realism, both of which have in recent years fought
their way out of the margins of philosophy toward the center, within the gallery of
posthumanism.
As the term itself already suggests, posthumanism challenges the old humanist
paradigm that emerged in philosophical, political and social thinking in the 17th
century Europe and which still grounds most of the scientific thinking today. The
gist is that through the deconstruction of this enlightened human, an alternative to
the technoprogressive future can be found. However, as I will argue further on, the
means posthumanism applies in this task seem to betray its purpose.
As such, posthumanism has little to do with the manner I approach the extending
and enhancing of the human in this work, nor does it resonate with the theoretical
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background to which I attach my own approach. Yet, critically discussing
posthumanist views is helpful in defining what I wish to refer to as the post-human.
While questions such as what went wrong with the Enlightenment and how this
is reflected in the current technoprogressive world are very important within the
purview of posthumanism, these questions are not central for approaching the
human condition as it is demarcated in this work. What I seek to do—in a rather
polemical fashion—is to show that questions posed by posthumanists are not
sufficient to probe the ontological conditions under which developments such as the
Enlightenment were possible to begin with. To be sure, it may be argued that the
entire notion of the human condition is but a revelation by Enlightenment
philosophers, yet, this does not make the three ontologies I have adapted from
Arendt’s thesis any less originary.
In my view, posthumanist approaches also blur traditional divisions in the
philosophy of science. For example, such guiding philosophical and social scientific
trends as phenomenology, (post-)structuralism and postmodernism are often
considered too anthropocentric and/or anti-realist in the posthumanist frame (see
e.g. Bryant, Srnicek and Harman 2011, 2-3). In the posthumanist frame, my approach
in this work—as it understands the human as a unique unity, unavoidably capacitated
to observe itself outside nature as such—is ipso facto reactionary. It represents the
traditional view that the editors of The Speculative Turn (2011), Levi R. Bryant, Nick
Srnicek and Graham Harman, have criticized for being anti-realist:
In the face of the looming ecological catastrophe, and the increasing infiltration of
technology into the everyday world (including our own bodies), it is not clear that the
anti-realist position is equipped to face up to these developments. The danger is that
the dominant anti-realist strain of continental philosophy has not only reached a point
of decreasing returns, but that it now actively limits the capacities of philosophy in
our time. (Bryant, Srnicek and Harman 2011, 2-3)

It remains unclear, however, how posthumanism is actually extending the capacity
of philosophy. To provide an example, one of the most prominent figures in the
speculative realist movement, Quentin Meillassoux, has claimed that those who do
not first seek to answer the question “what is there when there is no thought?”, do
not even know what they are saying when invoking such concepts as science,
mathematics, absolute and metaphysics (see Meillassoux 2012, 78). Here one might
be tempted to forsake the claim that posthumanism is an anti-humanism, for
Meillassoux’s claim could be read as the epitome of human(ist) hubris.
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As another example, the meaning of the quote from Bryant, Srnicek and Harman
(2011, 2-3) above would not change significantly, if one were to exchange the term
anti-realist with anti-scientific. The authors invoke knowledge that does not involve
a common sense understanding of the world, by which I refer to the Arendtian
understanding of a common world that can be experientially shared and interpreted.
To so intently seek to erase this modality of understanding is not so much antihumanist as it is post-human. The only aspect hindering the view becoming fully
post-human is of course it being a view based on the organization of the human. To
reiterate, I inherit the concern for the common, or manifest world from Arendt, yet
my problem with it is different from hers. This will present itself in many guises
below.
The sharpest point of my critique of posthumanism is directed at the idea that we
could proceed from the humanist or human-centered views to posthumanist ones
by merely extracting the human subject and its experience out of the frame. With
such a move we also discard the existential side of things that is tied up with both
the autopoietic unity and its plural contingencies. The further paradoxical implication
would be that we were able to do away with all this without completely reorganizing
other aspects in the human condition. Such implications, I argue, make
posthumanism radical in a different sense than its proponents explicitly claim.
If we are at a point where the human subject is bound to lose its centrality both
in the description and as the describer of the description, we are not invoking merely
posthumanism but the post-human as well. Below, I will look closer into the
ontological commitments of posthumanist thinking and develop a critical relation to
it through what I suggest can be called a post-human ontology.
As is well known, a key feature that characterizes much of posthumanist thinking
is its aim towards flat ontology, that is, to conceiving all things at the same ontological
level irrespective of their nature and phenomenal character. The flattening of
ontology67 can, depending on the scholar in question, manifest itself in different
ways. Objects can be viewed as process-like relations of power that comprise varied
and provisional assemblages (see e.g. Bennett 2010; Latour 2005) or they can be
viewed as closed, singular unities with enduring identities (see e.g. Bryant 2011).
Whereas, for example, political scientist Jane Bennett does not refer to objects as
having an existence in themselves but views them only as assemblages of their
interrelational forces, philosopher Levi R. Bryant speaks of the equality of all objects,
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The coinage of the term is attributed to Manuel DeLanda (see DeLanda, 2002).
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a democracy of real beings, where all objects—from fictional to technological and
organic—form their own subcategories (see Bryant 2011, 41). The crux of the matter
is that both views dissolve all reference to the human observer. They ignore the very
organization—as the onto-epistemological view would have it—on which
knowledge of the world is based.
Ever since Kant, as the proponents of correlationism68 hold (see e.g. Bryant 2011;
Meillassoux 2008), the question of being has been viewed in relation to the human or
some humanly understandable capacity. Levi Bryant critically frames the situation as
follows:
With correlationism, the question of ontology is no longer, “what is being qua being?”
but rather, “what is being qua Dasein?” or, “what is being qua language?” or, “what is
being qua power?” or, “what is being qua history?” or, “what is being qua the lived
body?” and many other avatars besides. […] What we thus get is not a democracy of
objects or actants where all objects are on equal ontological footing […] but instead
a monarchy of the human in relation to all other beings where some instance of the
human is treated as that which overdetermines all other beings and where the primary
order of the day is always to determine how individual minds relate to other objects
or how the social and cultural relates to being. (Bryant 2011, 39-40)

Insofar as correlationism is concerned, it is reflected in this work already in the
notion of the human subject as an organic unity in the physical space. Following
Arendt and the theory of autopoiesis, all three ontologies of the human condition
are understood to be at least potentially effective at the level of this unity. It is
through them the unity is afforded to exist and act in the world. From this
perspective, the central problem with the posthumanist determination to throw off
the human from its Enlightenment throne is the underestimation of the affordances
that structure the human into a unique observer and a world-building animal. From
this perspective it is warranted to ask, what kind of “object” it was, then, that
invented the principles to which we now refer as the Enlightenment. What
affordances made the inventing activity feasible, if they were not something
particular to an object that refers to itself as the human?
Below, the discussion on the basic implications of posthumanism concerns two
bouts, so to speak. The first one takes on flat ontology in light of the division

A term coined by Quentin Meillassoux (2008) with which he refers to the post-Kantian
presupposition that we do not have access to things in themselves but only the correlate between
human mind and being. The onto-epistemological perspective that is the starting point of this work is
thus a form of correlationism.
68
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between the manifest and the scientific world views and the second one is perhaps
best described as a trial of actants and forces in the Latourian sense of these terms.
Bout 1–object-orientation
The deconstruction of human(ism) in posthumanist thinking thus begins with the
acknowledgment that objects must be treated apart from human (cognitive)
construction of them. This view can be referred to as ontological realism, which
philosopher Levi Bryant describes in the following way:
Ontological realism […] is not a thesis about our knowledge of objects, but about the
being of objects themselves, whether or not we exist to represent them. It is the thesis
that the world is composed of objects, that these objects are varied and include entities
as diverse as mind, language, cultural and social entities, and objects independent of
humans such as galaxies, stones, quarks, tardigrades and so on. Above all, ontological
realisms refuse to treat objects as constructions of humans. (Bryant 2011, 18)

Bryant builds his case on four theses on flat ontology (see Bryant 2011, Ch. 6),
according to which, 1) flat ontology denies all transcendental views according to
which some specific entity could define the conditions of being and action of other
entities, 2) there is no one specific world but multitudes of worlds that objects define
through their own being and acting, 3) subject–object dichotomy is eschewed,
although the special nature and capacities of the object human are recognized, which
include the condition of subjectivity and 4) all objects are equal as to their realness
or facticity but not in relation to each other. Bryant’s use of the term dignity in
describing the flat ontological equality of objects opens the door also to ethical
questions, which, however, as we will see later, lose their meaning in an ontologically
flat framework.
From the perspective of this work, there are some fundamental contradictions in
Bryant’s theses. The problem with the first thesis is that it is after all the human, a
sufficiently conscious and intelligent object, which observes and decides every
possible distinction or equality in and between things. Without recognizing this we
are complicit to an anthropocentrism that feigns ignorance concerning human
capacities and affordances. Furthermore, the special character of the human noted
in Bryant’s third thesis seems irrevocably incompatible with the fourth one, which
allows all objects an equal ontological dignity. What Bryant is after is
to think a subjectless object, or an object that is for-itself rather than an object that is an
opposing pole before or in front of a subject. Put differently, this essay attempts to
think an object for-itself that isn’t an object for the gaze of a subject, representation,
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or a cultural discourse. This, in short, is what the democracy of objects means. (Bryant
2011, 19, emphases in the original)

With the for-itself character of the object, Bryant is actually evoking a view akin to the
notion of autopoiesis. It may be noted that there is a certain parallelism here to the
manner I discussed plurality in terms of itself in Part II (see chapter “Objectivity and
purpose”), but which I also found problematic in any humanly realizable sense.
However, the obvious problem in the above is simply Bryant’s ignoring the
description of the for-itself object, which is already a construct of a specific kind of
subject, the observer.
With regard to Bryant’s use of the term democracy, it cannot have anything to do
with its more general, human-centered meanings. Rather, my claim is that this
democracy pertains to such relations of things of which we can attain knowledge
only through a scientific gaze, which we already encountered in Part II in connection
to techne and artifice in general. This is to say, since the nature and function of objects
are not to be judged by human subjects in the process of coupling with them, the
knowledge must adhere to methods that do not stem from everyday interactions in
the world. That is to say, in seeking to think of subjectless objects, Bryant is
relinquishing the common sense, plurally accessible view of the world and adhering
to clinical methods that do not (supposedly) presume epistemological categories.
To probe this situation further, we may apply two distinctive images of the world,
which philosopher Wilfrid Sellars (1963) referred to as the manifest and the scientific
image of man-in-the-world. The former can be understood to run parallel to the
subjective dimension of human experience and in certain respects reflects that which
Arendt called human plurality and the commonness of the world that it implies. The
latter view is here argued to be the image within which object-oriented or flat
ontology generally operates. In the following, I will use the expressions manifest and
scientific image (of the world).
With the manifest, or the common sense view of the world, Wilfrid Sellars
referred to the image that is created through the critical analysis of human sense
experience (see Sellars 1963, 7), i.e. it does not entail the entire gamut of that which
the human can plausibly experience, believe etc. What is significant in this image is
that it is inseparable from the human individual and its relations to the sensible world.
In other words, what is present to the human individual and its sense perceptions is
the ground on which the common sense image is formed. In Sellars’ thinking, this
image is a development from the so-called original image of the world which still
excluded the critical analysis of phenomena (see ibid.).
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Insofar as we hold the manifest image insufficient, we also hold the human
insufficient, at least in the sense the human has seemingly understood itself as a
subjectively predisposed and thus an existentially-oriented creature in the world (cf.
Sellars 1963, 18). To view the human simply as one more object in the flat world of
things is always possible but it also demands the flattening of human peculiarities,
including the experience of individual freedom and the moral-ethical dimensions of
understanding. Without purging these dimensions, we have no ontological realism.
The peculiar nature of the human as an object is acknowledged in Bryant’s third
thesis, but its application is quickly downplayed (see Bryant 2011, 246). This is
followed by the fourth thesis in which Bryant affords all objects the same ontological
dignity, i.e. all objects are equally real as to their existence. This view is certainly
feasible within the scientific image of the world. Yet, it inevitably raises the question
who is defining dignity here? Is it not the human observer, who has appropriated the
environment to its own purposes in trying to explain its relation to other objects?
Insofar as it is known, no other object on this planet is capable of defining what
dignity means, and even if there were such others, their sense of dignity would hardly
coincide with the human understanding of it, which, to be sure, is highly interpretable
even within the class of objects that refer to themselves as human.
The human-centered, manifest image represents, according to flat ontology, an
anti-realism in the sense that within its purview the human takes the center stage and
appropriates the world according to its affordances. In other words, in the manifest
image—or rather through it—the human posits purpose to things in the world. In
the onto-epistemological frame, there is no way to avert this. It is through making
distinctions in the world the human becomes a functional unity in the physical space.
Without this operation we must relinquish the entire notion of existence and
knowledge. The attempt to undercut this act of constructing the world hardly counts
as a post-human move but it is certainly a stab at that direction.
The scientific image of the world is a step up in sophistication from the manifest
one. It might also be called the postulational or the theoretical image (see Sellars
1963, 7). Within it, knowing can no longer rely on what appears to the human senses.
Here, a theoretical dimension is added to the manifest image, which does not involve
“the postulation of imperceptible entities, and principles pertaining to them, to
explain the behaviour of perceptible things” (ibid., 7).
Thus, the human sensoria as the end-all of knowledge are deemed insufficient.
Here, knowledge must involve abstract and universal proofs. Hence, the aim in the
scientific image lies beyond what is directly accessible through human senses. The
methods used to reach that beyond are privy to the elemental material forces (and
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assemblages of things), which can be shown to exist through various techniques but
which the human cannot encounter or address anywhere as such.
It stands to reason also that the scientific image of the world has become possible
only because of the manifest image (cf. Sellars 1963, 6). Without the human having
developed to a certain level of self-awareness where it could encounter itself relative
to the environment, not only would have the manifest but also the scientific image
been impossible.
Both images have their own measure of the real. In the manifest image, the
observer can still be questioned. Its construction of that which it observes remains
feasible. In ontological realism, much like in scientific realism, reference to the world
must be made as if it were free from the affordances (and individual peculiarities) of
the observer. Only through such an image can the world be rendered onto a twodimensional map, as it were. It is in the scientific image that couplings concerning
intelligent algorithms, orbital movement of exoplanets, trajectories of sub-atomic
particles, chaotic weather patterns etc. find meaning. Insofar as these observations
are attributed the value of being the real, they are only so by extension. Their realness
has literally nothing whatsoever to do with the reality of human sensory experience
in its environment and its understanding and communication in the everyday
interaction between human individuals.
However, the meaning of the human condition becomes questionable, if realness
is ascribed squarely only on either the manifest or the scientific image. Neither one
can fully capture what the human and its condition are about: the former is no longer
a sufficient gauge of reality and the latter impinges on domains that do not relate to
human experience. In Arendtian terms, it could be said that the challenge lies in
averting excess in the scientific image. Arendt touched on this relative to the
overemphasis on logicality in human affairs, whereby truth becomes equal to
consistency and “has a frightening affinity with the totalitarian transformation of the
pragmatic elements inherent in all ideologies into logicality, which severs its ties to
reality and experience altogether” (Arendt 1994, 317).
As to the supposed anti-realism of anthropocentric views of the world, I do in
fact consider anthropocentrism to be a problem in the current and constantly
developing technosocial context, but conversely to the above posthumanist theses,
my view is that anthropocentrism cannot just be thought through, as if we could
extract our ontological bias just by willing it. The only way the human can be
extracted from the frame is by physically intervening in the organization of the
human organism and thereby changing its relation to the world. Only then the world
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and the images within which it is distinguished change. This is, in part, what I mean
by the notion of the post-human.69
It is clear that science and technology have already conditioned the human to
such levels of knowing and functioning that the manifest (organic) sensibilities can
no longer keep up and be trusted—and this problem of trust is only exacerbating
with time. As I already proposed in Part II, the world may have become too complex
for human judgement in the plural dimension of its condition. In this sense, our
manifest image, i.e. our judgements on what we can perceive and experience to be
true and beneficial, has reached its limits.
If we agree on this (i.e. the posthumanists and I), the question that then emerges
is what happens if we sidestep the manifest-plural dimension and the scientific view
is brought to bear on questions concerning such human-specific (i.e. highly
anthropocentric) dimensions of judgement such as ethics. Yet, insofar as we remain
human, our condition of existence does not fully recognize this proposition. There
is no scientific view to understanding ethics, after all. Ethical arguments are
interpretative and “not of necessity”, to use that phrase, and thus demand the
manifest image as their background. Ethics is not manifest at the level of pure
ontology. That is, there is no means of observation that could be implemented to
capture real ethics in action. Although Levi Bryant has noted that object-oriented
ontology (OOO) is not about concentrating on objects in favor of the human (since
the human is viewed as an object, too), he still appears genuinely baffled by the critics’
concern for the lack of ethics in the framework of OOO70 One may wonder whether
this is because through OOO it is not clear that ethics is itself an object particular to
the human and its construction of the world.
If the manifest dimension is omitted as an area of consequence, then something
must fill the resulting lacuna. That something can only be derived from the scientific
image. Arendt referred to such a situation in the following manner: “In our context,
the peculiar and ingenious replacement of common sense with stringent logicality,
which is characteristic of totalitarian thinking, is particularly noteworthy” (Arendt

This move away from the posthuman of posthumanism is also the reason why I will not delve into
N. Katherine Hayles’ extraordinary book How we became posthuman (Hayles 1999a) in this part. While I
consider Hayles’ approach to be relevant—to say nothing of its inspirational value—compared to my
own interests in this work, the questions she raises concerning the post(-)human operate at a different
level of description.
70 See Bryant, Levi R. “Ethics and Politics: What are You Asking?” Larval Subjects (blog), May 29, 2012.
69
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1994, 317). While I do not mean to conflate posthumanism with stringent logicality,
I argue that its tendency to flatten the world to its constituents and view objects in
purely ontological terms necessitates the primacy of the scientific image and viewing
the manifest, common experience as being anti-realist.
To conclude the first argumentative bout with posthumanism and flat ontology,
I suggest that insofar as the scientific image seems to elicit totalitarian sentiments,
this is because we have not fully relinquished our manifest frame as plurally
conditioned creatures. I will argue later in this part that there is no other means to
relinquish it but by intervening in the organization of the organism itself. Since many
posthumanist thinkers seem to suggest our human-centered understanding of the
world is becoming a liability (with which I agree although for different reasons), they
also raise doubts about the nature of the human as a specifically capacitated and
afforded creature. Here posthumanism on the whole can be rather deceiving, for its
enterprise reaches much deeper than that. In other words, the question that goes
unanswered is whether we are merely involved in theoretical interventions to human
self-understanding or in actual processes of reorganizing the role and the place of
the human in the world. From the onto-epistemological starting point of this work,
the latter cannot be achieved by posthumanist means.
The implications of flat ontology and posthumanism in general appear
problematic because they challenge that which is humanly commonly
understandable, experiential and deliberable. Relative to the human understanding
of itself—on the condition the human is able and willing to turn in on itself and think
reflexively—any view that denies those naturally given affordances, is bound to seem
totalitarian. Such concerns cannot appear to a subjectless object. It is here that the
posthumanist assessment of what counts as real, and thus relevant, becomes more
radical than its proponents may intend: what is real is suddenly veritably nowhere to
be sensed, discussed, or criticized.
Bout 2–actants and forces
In the second argumentative bout, the emphasis shifts toward posthumanism in the
sense of vibrant materialism (see Bennett 2010) and Bruno Latour’s object/actantoriented approach to action. Latour has applied his particular breed of ontological
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realism71 (see Latour 2005), whose utility he rather paradoxically conflates with the
famous science fiction novel Flatland (see ibid. 171-172), which describes a society of
2-dimensional beings. A world in two dimensions ignores concerns of depth, which
would in this case include human plurality, together with its appearances. Hence, in
his methodological provocation, Latour flattens the human world of 3-dimensions
on to a hypothetical 2-dimensional world, which cannot, insofar as the human is
concerned, represent any coherent manifest image of the world. In other words, the
Latourian world is one of cartography and quantifiable relations, which need not
have any manifest, humanly perceivable representation in the physical space.
What Latour is after is that both human and non-human behavior needs to be
included in the object-oriented frame. According to him, sociologists’ explanations
of the social, if I am reading him correctly, should not be based on the categories of
human perception but on a careful categorization of data flows that can be traced
between different actants, or participants, in the production of a system, or an
assemblage. As with the methodology of the so-called hard sciences, context makes
no difference here. Rather, Latour argues, “[t]he frame, or the context, is precisely
the sum of factors that make no difference to the data, what is common knowledge
about it. If I were you, I would abstain from frameworks altogether. Just describe
the state of affairs at hand” (Latour 2005, 144).
I can sympathize with this view for the reason that the knowledge of “the state
of affairs” concerns increasingly machine-processed data about systems that remain
hidden from human experience (and control). There is, however, no conceivable
trick to inflate this purely relational phenomenal world to form a 3-dimensional,
manifest image of the world, where human beings still act as if their intentions as
individuals really mattered. The concern in all this is that the human exists and is
defined increasingly according to forces that are physical but have no appearance
(see Arendt 2007).
To take another example of ontological realism, this time in the vibrant materialist
framework of Jane Bennett (see Bennett 2010), the active forcefulness of material
realizes itself in between spaces of actants, i.e. in the processes of their relations, not
in the things themselves (see ibid., 13). This resembles Latour’s notion of action
being a continuous “trial” between forces that come together either to form strong

71 I am interested only in Latour’s work concerning the actor-network theory and related issues (see
e.g. Latour 1993a; 2005), which admittedly comprise only a part of his oeuvre.
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or weak relations depending on the nature and quantity of their associations (see
Latour 1993a, 159-160). When Latour describes, for example, the activity of standing
up, he is not concerned with activity at the level of the unity but the assemblages of
the multitudes of actants that have to be recruited in order for even a single muscle
to move. Put differently, the ontological realist considers the real to be found at the
level of organ systems and basic materiality of things, not at the level of the
organism’s organization as a unity in the physical space. Reality happens at the level
of multitude of actants, which are not conscious of themselves. Hence, there can be
no manifest experience of anything, or at least insofar as it is possible to conjecture.
One of the central thinkers in the speculative realist movement, philosopher
Graham Harman, interprets Latour’s position in a critical but constructive manner
as follows:
For Latour a person does not stand up by drawing on an inner reservoir of potency,
but through a series of mediations—nervous excitations acting on muscles, which
then shift the body’s weight onto a hard, unyielding floor. Numerous allies are
brought into play even in the simplest movements of our bodies. But here again there
are two separate issues in play. [...] Let’s begin with potential. Latour’s rejection of
potency goes back to the principle of irreduction itself. To speak of something existing
in potentia implies that it is already there but simply covered or suppressed. This is what
Latour denies. For him a thing is only here once it is here, not sooner. To make
something become actual is not to unfold a cryptic seed lying hidden in the ground,
but to assemble a wide range of actors that begin in separation. (Harman 2009, 128)

Even invoking the notion of potential—which I will do later on in relation to Jane
Bennett's notion thing power—is, for Latour, in Harman’s interpretation, already
assigning too much human perspective into the process. The cognitive interest,
which Latour would probably brush aside as irrelevant, is purely scientific, or
perhaps, technical would be more accurate a term. It denies the possibility of
potential for the reason that potential would make objects closed and distinct from
each other (see e.g. Bryant 2011), both dimensionally and in terms of their
affordances. Latour’s and Bennett’s actants do not exist as unities and come into being
only for brief moments as they lend momentum to one another. Nothing ever stops,
everything is always in flux (see Latour 1993a, 159-160), hence, no lasting identities
and ontological categories are possible.
Contrary to transhumanist visions of society (which I will discuss in the chapter
“Enhancement from (trans)human to post-human”, the posthumanist view, as
represented by Latour and other similarly predisposed scholars, travels the
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Heraclitean way (and hence, also the Nietzschean way72) to its logical end. This view
makes sustainable identities defunct, identity being the result of a stable organization,
which either sustains itself or is destroyed. It depicts a world where nothing ever
occurs twice. Depending on the occasion, a human individual can be deconstructed
as a conglomerate of billions of different kinds of actants, all the way from the cellular
level up until considering it (the human) as a cell in the construction of some larger
assemblage. The ephemerality of such assemblages results in claims like “there is no
such a thing as a society” (Latour 2005, 5).
While I acknowledge the usefulness of Bennett’s and Latour’s approaches in
certain contexts, from the onto-epistemological perspective they have little meaning,
as they do not coincide with situations where the human stands not only relative to
itself but other humans as well. Flat ontology demonstrates its value and strength in
being capable of opening and mapping out seemingly indefinite perspectives to
singular activities. Jane Bennett makes use of this in her insightful analysis of the
massive blackout in Northeastern United States in August 2003:
To the vital materialist, the electrical grid is better understood as a volatile mix of coal,
sweat, electromagnetic fields, computer programs, electron streams, profit motives,
beat, lifestyles, nuclear fuel, plastic, fantasies of mastery, static, legislation, water,
economic theory, wire, and wood—to name just some of the actants. There is always
some friction among the parts, but for several days in August 2003 in the United
States and Canada the dissonance was so great that cooperation became impossible.
(Bennett 2010, 25)

The infrastructural tangle Bennett talks about makes it clear in a very crude way how
complex human worldliness has grown and how far human agency and control have
apparently disappeared from it. The cause of the multilevel catastrophe cannot be
found at the top of the hierarchy of actors—the human understandably assigning
itself the highest position in it. If we want answers to what happened in August 2003
in a particular geographic area in North America, we are forced to follow the actants
and, perhaps, arrive at if not the truth, then at least a better understanding of the
matter somewhere in between electron streams and policy making. Yet, the question
that Bennett’s approach leaves open is how are we to interpret and discuss these
results? At which point that which what actually occurred comes into contact with
some tangible object, something that can be held accountable? At what level of

72 Latour has been forthright about the Nietzschean influences in his thinking, which are most
poignantly present in the essay “Irreductions” (see Latour 1993a).

219

association does human agency lose its comprehensibility? At the same time as the
posthumanist flat worldview manages to make visible the contemporary complexity
of the (techno)human condition, it denies the actant the possibility to turn in on itself
and question the worldliness of the very forces and actants that have made such
catastrophes as the said blackout feasible. The only option, offered by both Bennett
and Latour, is to follow these forces to some indefinite end.
What can be now concluded is that posthumanism, as it is manifest in flat
ontological approaches, claims the social can be built from scientific objects that
have no appearance in the world of humans (see Latour 2005, 99)—a claim that not
even the so-called hard physical sciences would ever make, I believe.
Flat ontology treads the path of physical sciences insofar as it finds its purpose
from parsing of all variety of activity as relations, tensions and mergers of things
beyond ordinary experience. But unlike the physical sciences, it purports a view in
which the scientific and the manifest images can be conflated. From the starting
point of this work, the problem is not the flattening of ontologies as such, but the
way flattening is introduced as a means to reassess the human and its condition
without essentially changing anything other than perspective. In a manner, the
flattened ontological landscape and its analytical concepts suggested by
posthumanism turn into an actual enterprise (even if reflexively scant) only in the
transhumanist frame, within which the organism’s affordances are themselves put
under scrutiny and possible new organizational chimeras are unashamedly theorized.
My claim is that mere psychological conditioning (as human thought in its essence
is) cannot sufficiently counter the existential concerns forced on the human
condition by contemporary technological development. The multiplicity of contexts
where the human no longer encounters itself as a coherent agent comes to a clearer
focus in the next chapter, where I discuss in more detail Jane Bennett’s concept of
thing power (see Bennett 2010).

Thing power
Jane Bennett’s particular approach introduces a way of thinking where neither the
human, nor any other object in the world, any longer exists as a separate unity but
only as an integral part of an assemblage of material forces and thus, as formulated
by Bennett,
bodies enhance their power in or as a heterogeneous assemblage. What this suggests
for the concept of agency is that the efficacy or effectivity to which that term has
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traditionally referred becomes distributed across an ontologically heterogeneous field,
rather than being a capacity localized in a human body or in a collective produced
(only) by human efforts. (Bennett 2010, 20)

What acts, then, is not things themselves as unities but a “thing power” that is
common to all material. It has its own purpose beyond conscious human uses and
control. According to Bennett, thing power “gestures toward the strange ability of
ordinary, man-made items to exceed their status as objects and to manifest traces of
independence or aliveness, constituting the outside of our own experience” (Bennett
2010, xvi). Since Bennett attributes thing power also to e.g. omega 3 fatty acids, which
are not man-made objects, I will consider thing power to comprise the potency
present in all material stuff.
Thing power, as an analytical tool, can render the entire material world and its
forces into potential actants (see Bennett 2010, 9), which persist and construct
realities with or without the entity that refers to itself as human. The sheer
multiplicity and necessity of these forces cannot be considered as deterministic
either, because that would be conflating the human phenomenal world with the
world of forces that afford our means of observation to begin with. The idea behind
thing power hails back to philosopher Baruch Spinoza’s (1632-1677) notion of all
things being one in the sense they are not only fundamentally made of the same stuff
but continue to “persist in existing with that same force whereby it begins to exist,
so that in this respect all things are equal” (as quoted in Bennett 2010, 2).
Accordingly, thing power pertains to the automatism of material forces, which tend
toward organization as long as they remain energized. As such, Bennett’s ontology
is, curiously enough, quite close to that of cyberneticist Norbert Wiener, who argued
that, in the end, it is best to forget all notions of living and non-living because at the
end of the day all objects and systems are manifest in their environment only because
of their negentropic tendency (see Wiener 1989, 32).
In the vocabulary of vitalism, thing power is closely tied to conatus (see Bennett
2010, 2, 104), i.e. the will or drive to persisting in an otherwise entropic and
meaningless universe. The same conatus applies to a piece of litter lying haplessly on
the sidewalk and the human who dropped it there. Both manifest an internal
persistence against dissolving into the noisy background. Thing power can be said to
have manifested itself in the world for billions of years; from the mineralization of
material to organic evolution, leading up to the brain power of Homo s. sapiens and its
artificial extensions. Thing power must also be effective at the level of the human
brain, the most complex thing known to exist. It is through the power and potentia of
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the brain that all imaginable things in the world become matters of attention. In this
sense, the human brain and its level of awareness mark the emergence of
epistemology. At the end of this chapter, I will further problematize the notion of
thing power relative to Bennett’s example of the effects of nonhuman fatty acids on
human brain functions.
In a manner thing power also resembles the notion of energy, or potentia, which
refers to the fundamental forces that persist in all matter, in either gravitational,
electromagnetic or nuclear form, all the way from the subatomic level upwards to
the motions of the planets. Potentia would thus be a more accurate term for power. At
the Spinozistic level of description, modern day physics would have no problem with
thing power. Similar ontologies can be traced back to pre-Socratic Greeks, as the
German theoretical physicist Werner Heisenberg pointed out:
We may remark at this point that modern physics is in some way extremely near to
the doctrines of Heraclitus. If we replace the word ‘fire’ by the word ‘energy’ we can
almost repeat his statements word for word from our modern point of view. Energy
is in fact the substance from which all elementary particles, all atoms and therefore all
things are made, and energy is that which moves. (Heisenberg 1958/2000, 29)

In the case of thing power, the notion of potentia must be relieved of all human
categorizations of it into different modalities. Bennett after all seeks to separate thing
power from epistemological shackles by proposing that it is akin to an absolute, or
that which must be absolved (ab [off] + solve [loosen]) from the human capacity to
know (see Bennett 2010, 2). Bennett turns in this matter to philosopher Hent de Vries,
whose view to the absolute she describes as that which exists outside human
knowledge and is thus without representation (see ibid., 3). While Bennett does not
state it explicitly, the absolute of thing power concerns the very question what is
there when there is no consciousness, when no one is thinking, seeing, observing,
affecting etc.? Epistemology must be forfeited and with it our performative
contradictions. Contrary to most other posthumanists, however, Bennett is almost
apologetic in her descent into the unthinkable, as she remarks that
I will try, impossibly, to name the moment of independence (from subjectivity)
possessed by things, a moment that must be there, since things do in fact affect other
bodies, enhancing or weakening their power. I will shift from the language of
epistemology to that of ontology, from a focus on an elusive recalcitrance hovering
between immanence and transcendence (the absolute) to an active, earthy, not-quitehuman capaciousness (vibrant matter). (Ibid., 3)
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In other words, thing power makes itself felt precisely in that which “refuses to
dissolve completely in the milieu of human knowledge” (ibid., 3). It persists
physically and thus has an effect but, at the same time, escapes our full awareness.
Since Bennett’s thing power is theorized at the level of the postulates and
potential trajectories of physical matter and not at the level of manifest appearances,
it is also apt to summon arguments relating to modern physics. The absoluteness of
thing agency gains an interesting backdrop, if we speculate further and descend into
the minutest, quantum scale of material processes, where our knowledge of
phenomena becomes tangled up with our methods of observation. At this level of
description, all happenings are effects of measurement. It is not human cognition
(i.e. the subject and its interpretive gaze) that constructs its environment here, rather,
the construction is done by extension through physically intervening into the very
fabric of what reality is made of. What takes place in the world at this scale before
and after measurements/observations has no actuality, only potentiality or
probability. Heisenberg narrates this paradoxical situation as follows:
If we want to describe what happens in an atomic event, we have to realize that the
word ‘happens’ can apply only to the observation, not to the state of affairs between
two observations. It applies to the physical, not the psychical act of observation, and
we may say that the transition from the ‘possible’ to the ‘actual’ takes place as soon as
the interaction of the object with the measuring device, and thereby with the rest of
the world, has come into play […]. (Heisenberg 2000, 22)

If we wish to entertain the notion of pure ontology, or that which is outside human
knowledge and without representation, then it is presumably the “state of affairs
between two observations” where thing power apparently makes itself felt. However,
such absolutes do not concern the scales at which human life, to speak nothing of
its toils and troubles, makes itself felt.
To move on from such speculations, I suggested above that thing power, as
Bennett defines it, must also be viewed as the underlying elemental factor in human
brain power. In the example below, instead of flattening the human into a
conglomerate of heterogenous forces, I will consider it as a closed system, in keeping
with autopoietic thinking.
As a case for nonhuman agency, Bennett uses the evidence on the effect of omega
3 fatty acids to affect human moods in a positive manner: inattentive children
become more focused, violent behavior decreases etc. (see Bennett 2010, 41). The
human organism cannot itself produce these fatty acids but is, nevertheless
dependent on them. Chemical compounds have without a doubt effects on the
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human system but in Bennett’s example the nonhuman fat turns into an actant in an
assemblage, where the human is no longer understood as a unity in itself but part of
a conglomeration of both nonhuman and human forces with no discernible
boundaries. The mapping of this terrain effaces all ontological distinctions. Bennett
suggests that “[t]o take seriously the efficacy of nonhuman fat is, then, not only to
shift one's idea about what counts as an actor but also to focus one's attention away
from individuals and onto actants in assemblages” (ibid., 42). The assemblage,
however, can be composed of anything and, as became clear above, it cannot have a
sustained organization, which means it has no manifest representation in the real
world of things.
From the perspective of this work, the shift from individual actors (unities) to
assemblages of forces with no identities in themselves is problematic for several
reasons. For one, the performative contradictions involved cannot be explained away
(i.e. it is still the human who makes distinctions and assigns purposes to all actants
in the assemblages in which it itself supposedly garners no central place). For
another, dispersing all things into ephemeral relations not only makes it unfeasible
to encounter or address any proposed assemblage properly but it also makes it
impossible to assign any value to them. This may seem like an asset from the
perspective of the proponents of “hyper-ontologization.” From the ontoepistemological perspective, the crux of the matter rests with the human observer
making all coherent and meaningful distinctions. As such, all retreats to “pure”
ontology are mere play-acting. Consequently, the afore discussed omega 3 fatty acids
only give rise to structural perturbations in a given system, they certainly do not
change the class entity of the system.
To conclude, from the onto-epistemological perspective, the displacement of
agency from self-coherent systems (e.g. the human organism) afforded in particular
ways, as Bennett's thesis suggests, makes the notion of human agency practically
meaningless. Notions such as power, action, agency, etc. are lost in a maelstrom of
enactments that cannot in any manner be sensed or interpreted in the intersubjective
realm, where individual systems still consider themselves—regardless of whatever
theories we may propose—to be more or less capable of deciding whether to act or
not to act in some particular instance. In the posthumanist frame, action is too easily
expanded on to a metaontological level, where agency is neither given nor attributed:
it merely takes place.
Bennett’s thesis on thing power, even if not explicitly stated, coheres around an
ideal scientific image of the world. Within it, different ontological types do not have
relevance, it seeks a common principle, a power that courses through all matter and
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gives activity and meaning to all. In and of itself, thing power cannot be experienced,
nor given access to the world of interpretation—that would betray its function as an
analytical tool. It could be said, Bennett’s thing power is a mathematizable aspect of
vitality or potency, and “what is mathematizable cannot be reduced to a correlate of
thought” (Meillassoux 2008, 117). The logical consequence of this is the annihilation
of identities in favor of an abstract force or power, which never coheres into anything
beyond observational data that has reality only with reference to itself. And yet in the
end, the human cannot avoid residing at the center of all these analyses, contradicting
itself every step of the way. The only “absolving” culmination to the posthumanist
wish to encounter pure ontology would constitute a beyond human image of the
world—beyond both the manifest and the scientific— where all aspects of existence
became quantifiable based some measurable set of actants and their aggregate
potentia. I cannot see this as the end for which posthumanism strives, even if it is
suggestive of it.

Posthumanist passive nihilism
As was argued above, posthumanism, considered broadly, distrusts the manifest
image of the world, which, according Sellars, is
the framework in terms of which man came to be aware of himself as man-in-theworld. It is the framework in terms of which, to use an existentialist turn of phrase,
man first encountered himself—which is, of course, when he came to be man. (Sellars
1963, 6)

This existential definition resounds Arendt’s view of human plurality, as the
dimension that is commonly sensed and shared and thus separate from the singularly
sterile scientific understanding (see Arendt 1994, 318). In the Arendtian vein, the
becoming of an organism as a unique individual is tied to the realization of its own
plurality as a “given”, i.e. to the fact that it cannot realize itself in the world alone but
only relative to similar but unique others. Without this coupling, there is no image of
the human and its world. Or put differently, without plurality, there is no reason for
the human to encounter itself as an individual among other individuals. Plurality can
thus be viewed as a necessary condition for the emergence of the manifest image of
the world, which must include the entire spectrum of claims that make human
existence meaningful (i.e. relatable), including e.g. ethics and other practical concerns.
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If the manifest image relates to the intersubjective conditions that make human
existence meaningful—and thus renders it specifically human—then the scientific
image conforms to the rational and singular explanations of elemental phenomena
that are indecipherable through the manifest image. The scientific image relates
directly to artifice and its primus motor, brain power, which is what energizes the
human in its world-building efforts. This power, similarly as thing power in Bennett’s
thesis, is never subsumed completely by cognition or thought and understanding but
exists apart from them, as I argued in Part II (see Arendt 1998, 171-172).
Since posthumanism is a philosophical enterprise, it does not rely on the scientific
method as such, yet its project is distinguishable from pure metaphysics in that it is
based on theoretical knowledge that has mathematical language and postulations at
its heart. It is not insignificant that thing power could be, unlike e.g. the power of
thinking, quantified or described in a formal manner. Artifice is inescapably rooted
in the scientific image of the world, according to which the manifest image, as we
saw above, is anti-realist. No amount of epistemologically reformative thinking can
help this situation. The conclusion drawn from the posthumanist perspective, insofar
as it sidesteps all subjective elements in the construction of reality, is that the real
(and hence also truth) can only be accessed through things and forces that have no
appearance in the world of human subjects. My argument is posthumanism cannot
but stand here on the side of rationality and logicality, as opposed to mere experience
and, as such, it actually sides with the very humanistic tradition it claims to be post.
If we agree, for the moment, that our experience (as humans qua humans) of the
world is incommensurate with the world we can prove by artifice, and vice versa,
then, without recognizing the divide between the scientific and the manifest, it is
arguable we are conjuring some form of a post-human theory of existence, not
merely a posthumanist one. Yet, at the same time we still exist as humans, equipped
with age-old problematics. The question that follows from this circumstance is how
we are to say anything about such a mode or condition of existence, as we seemingly
still are creatures whose experience of the world includes all varieties of irrationality
and idiosyncrasy.
Neither image alone suffices. Insofar as the human condition is concerned, they
must coexist in some proportion, otherwise the human falls prey to some form of
nihilism. The scientific image of the world that posthumanism entails at its core,
manages to bring all objects together at the same level, effectively shepherding them
without judgement. This flattening is precisely the reason why the maneuver is
nihilistic, in the Nietzschean sense of passive nihilism. It is a process where “the highest
values devaluate themselves. The aim is lacking; "why?" finds no answer” (Nietzsche 1968,
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9; emphases in the original). The human as the measure of things has run its course
but there is no coherent replacement for it; and as posthumanists seem to suggest,
no replacement is even needed. This leaves the question of where to attach value
completely in abeyance.
Hard science or, rather, hard scientists (as homo faber) with their formal grounding,
stay clear of valuing anything but the provable, repeatable and the quantifiable. As a
result, they can avoid the snares of nihilism. But a posthumanist theory that
undermines that which is fully realized and present to the human and supplants it
with postulates that are neither relatable nor communicable in the plural sense of the
terms, falls prey to nihilism in every step of the way. The only way it could avoid this
trap would be by relinquishing the notion of the human altogether and reevaluating
objects purely based on performativity or capacity (e.g. what is expedient, feasible
etc.). This would give it a solid “why?” external to human interpretations of “whys.”
The aim would then be to legitimately overcome that which is human. As it stands,
in order to avoid defeatism, posthumanism needs to find a way to instrumentalize
also the ethical dimension because without this move the world and all things in it
will remain tied to human evaluations of them, i.e. they remain hierarchically
predisposed.
While Jane Bennett, for one, quite rightly assesses human-centered ethics to be a
source of insufferable choices (see Bennett 2010, 12-13), she at the same time
circumvents the question that decentering the human subject demands the evaluation
of the entire notion of ethics. Yet, paradoxically enough, she implies the feasibility
of a science-based ethics, which would have to involve a transformation of values,
by stating that
[h]ere the materialist speaks of promoting healthy and enabling instrumentalizations,
rather than of treating people as ends-in themselves, because to face up to the
compound nature of the human self is to find it difficult even to make sense of the
notion of a single end-in-itself. What instead appears is a swarm of competing ends
being pursued simultaneously in each individual, some of which are healthy to the
whole, some of which are not. Here the vital materialist, taking a cue from Nietzsche’s
and Spinoza’s ethics, favors physiological over moral descriptors because she fears
that moralism can itself become a source of unnecessary human suffering. We are
now in a better position to name that other way to promote human health and
happiness: to raise the status of the materiality of which we are composed. Each
human is a heterogeneous compound of wonderfully vibrant, dangerously vibrant,
matter. (Bennett 2010, 12-13)

The above implies a non-anthropocentric ethics, which, from the starting point of
this work, is a nonsensical proposition, specifying merely another human-centered
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call for solidarity that will never actually manifest itself in the world. On the other
hand, truly favoring physiological descriptors over moral ones could potentially be a
dangerous “yea-saying”, i.e. life-affirming proposition in the Nietzschean non-moral
sense—just as one should expect from a wholly new ethics. At any event, the
unavoidable question is in what manner posthumanism could avert moralism, unless
it relinquished the entire idea of the human as the central element in all judging.
A similar undecidable problem in posthumanist theorizing haunts the efforts of
finding an alternative meaning for the human, one that would not reflect the biases
that it has come to associate with e.g. patriarchal societies. While I do not deny the
existence of such biases and their consequences, their existence does not
automatically mean there had been, from the start, a “better”, perhaps even more
“human” trajectory of cultural development. Yet, this is the very point on which
posthumanist philosopher Rosi Braidotti sets up her criticism of humanism:
At the start of it all there is He: the classical ideal of ‘Man’, formulated first by
Protagoras as ‘the measure of all things’, later renewed in the Italian Renaissance as a
universal model and represented in Leonardo da Vinci’s Vitruvian Man. [...] An ideal
of bodily perfection which, in keeping with the classical dictum mens sana in corpore
sano, doubles up as a set of mental, discursive and spiritual values. Together they
uphold a specific view of what is ‘human’ about humanity. Moreover, they assert with
unshakable certainty the almost boundless capacity of humans to pursue their
individual and collective perfectibility. That iconic image is the emblem of Humanism
as a doctrine that combines the biological, discursive and moral expansion of human
capabilities into an idea of teleologically ordained, rational progress. (Braidotti 2013,
13)

In Braidotti’s interpretation of Protagoras, the human has somehow completely
misunderstood its condition and affordances. It is interesting that while the
posthumanist misunderstands the human condition, the transhumanist views it
simply as an embarrassment, equated with a disease that must be remedied (see
Ettinger 1972/1989). Insofar as alternate interpretations go, the gender of the
Vitruvian human is decidedly relevant—whether things would have been different,
had the bodily perfection been genderless is, however, an idea that has no referent
in the sensed and shared world of things. Truly, da Vinci would have created a posthuman ideology had he come up with an entity that did not have an existence beyond
mere representation! But even that would not have sufficed, rather, had he embarked
on a mission to create a genderless entity and succeeded in it, he would have indeed
become an Aristo-Arendtian demiurge, satisfied to merely create a world. From the
onto-epistemological starting point, the gist of the matter is that the view by which
the human, as the measure of things, is considered primarily as a cultural
228

happenstance, an unfortunate contingent produced by human arrogance and
ignorance, can easily be itself ignorant of the condition within which the human
animal operates.
Sociologist Neil Badmington, in turn, professes a view according to which it may
be possible to separate the human completely from its rationalist and
anthropocentric roots (see Badmington 2003). His take on this issue is perhaps a bit
more sarcastic than customary: “I want, in short, to ask an apparently straightforward
question, with deliberately Leninist overtones: if traces of humanism find their way
into even the most apocalyptic accounts of the posthumanist condition, what is to
be done?” (ibid., 12). Badminton is right in thinking that the human surviving the
post-human would definitely be a real problem but, then again, theorizing about the
post-human still remains a human-specific enterprise, which is, for better or worse,
most definitely informed by humanist principles. Moreover, Badmington confuses
posthumanism with transhumanism, when he warns us of
the seemingly posthumanist desire to download consciousness into a gleaming digital
environment is itself downloaded from the distinctly humanist matrix of Cartesian
dualism. Humanism survives the apparent apocalypse and, more worryingly, fools
many into thinking that it has perished. (Badmington 2003, 11)

In sum, to argue that the present human-made world, its artifice, conditions and the
couplings they present are simply the consequence of an illusion about the human
being the measure of all things does not sufficiently regard what the human condition
entails and what it amounts to. It is true there are crude ideological, cultural biases in
the realization of humanism, but these can hardly suffice to explain the role and
nature of the affordances by which for example humanism itself is possible.
As was discussed in the previous parts, the paradox of the human condition
begins already with the organic fact that the human has not only been afforded the
cognitive capacity to see itself as the measure of things but is also conditioned by the
capacity to create technologies and techniques, which prove its sense perceptions
wrong. Since the days of Copernicus (and Galileo), the human has been veering off
from the center toward the unknown (see Nietzsche 1968, 8). This condition is
irreconcilable, insofar as we remain thus afforded. My argument then is that nihilism
in its passive sense follows from not properly acknowledging the irreconcilable
affordances and the condition of artifice.
Science and technology in the modern era have assumed the rather schizophrenic
and, in many senses, necessary task of enlarging the gap between the subjectivemanifest and the objective-scientific views of the world. Yet, as my argument goes,
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the task may in the end be merely a reflection of the way the human is afforded to
observe and understand its environment. The human is perhaps merely rolling
toward its own constructions. In her time, Arendt described this situation as follows:
The modern astrophysical world view, which began with Galileo, and its challenge to
the adequacy of the senses to reveal reality, have left us a universe of whose qualities
we know no more than the way they affect our measuring instruments, and—in the
words of Eddington—"the former have as much resemblance to the latter as a
telephone number has to a subscriber.” Instead of objective qualities, in other words,
we find instruments, and instead of nature or the universe—in the words of
Heisenberg—man encounters only himself. (Arendt 1998, 261)

It is this worldview and its culmination in artificial life and intelligence to which we
must look for new beginnings. It is probable, however, as already implied at the
beginning of this part, that at those beginnings the human no longer encounters
itself. It is not even clear whether there is anything left to encounter.
With reference to Nietzschean moral philosophy, to which I will return in more
detail later, the posthumanist ethics that Bennett espouses is undermined by the fact
all that it really changes is the subject for the object. The decentering of the human
subject does not (or cannot) bring forth a new ethics, unless it is fully recognized that
the human, as a bundle of material forces, has no intrinsic value. The enduring
material world of objects is beyond good and evil. This vacuity should interest us
because if the human and its plurality no longer configure in the way the world is
judged, then the human cannot be given any special position (relative to other
objects) in its right to exist and act. Unless posthumanism forfeits the ethical precepts
that raise the human above mere things in the world, it remains a form of passive
nihilism.
Nietzsche’s nihilism was active in the sense that his theory of the overman was
founded on a destructive impulse; namely, on the transvaluation of previously held
ethical conceptions of what is true or good. As such, Nietzsche espoused a morality
that is certainly something beyond the human. To be more precise, nihilism,
according to him, can be either passive or active (see Nietzsche 1968, 17).
In the following passage Nietzsche elaborates these two conditions further.
Nihilism
can be a sign of strength: the spirit may have grown so strong that previous goals
(“convictions,” articles of faith) have become incommensurate (for a faith generally
expresses the constraint of conditions of existence, submission to the authority of
circumstances under which one flourishes, grows, gains power). […] Its opposite: the
weary nihilism that no longer attacks […] a passive nihilism, a sign of weakness. The
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strength of the spirit may be worn out, exhausted, so that previous goals and values
have become incommensurate and no longer are believed; so that the synthesis of
values and goals (on which every strong culture rests) dissolves and the individual
values war against each other: disintegration-and whatever refreshes, heals, calms,
numbs emerges into the foreground in various disguises, religious or moral, or
political, or aesthetic, etc. (Ibid., 17-18)

Observed through a Nietzschean lens, posthumanism—to which Bennett’s “healthy
instrumentalization” also belongs—may be seen primarily as a reaction to the
ineffable complexity the human now encounters in its artificial environment, where
the only path available seems to be the deconstruction of this human itself into a
bundle of forces, relations and assemblages. In this frame the human has exhausted
itself as an actor. It has no longer faith in its own capacity as a unity to have an effect
on the world. Yet, for the knowing human subject, the human still remains the
highest good in this world of material forces. All must then return to the human
world of laws, norms, customs, practices, interpretations etc., none of which obey
the pure materiality of things in a register that makes sense to humans acting among
humans.
The convergence of the manifest and the scientific worlds must be regarded as
something beyond human. Bennett comes close to evoking a world devoid of the
human, but the power of her incantation is not sufficient to challenge the relevance
of the human wholesale. This is also why posthumanism, at least in the Bennettian
sense, has no direct relation to the notion of the post-human, which must, in the
end, concern the reassessment of not only the very biological organism that refers to
itself as human but the values on which existence itself is based. Without a change
in the organization of life that refers to itself as human, the human remains mired by
passive nihilism, where all that distinguishes itself as unique and meaningful in itself
is inevitably mediated, suffused, and rendered vacuous in the greater scheme of
things.
Disenfranchising the human as the measure of things/end in itself raises the
question of the “next measure.” What is it? The human condition, as it is expounded
in this work, is ontologically such that its existence demands the recognition of not
only distinctiveness but also uniqueness. Where are we to look for the next measure?
In things? If we follow Bennett’s ideation, we are advised to think that concentrating
on material forces in the interpretation of life will help us realign political theory to
better fit the world where human–thing relations already manifest profound
existential concerns. While I agree with Bennett that it is crucial to admit the
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forcefulness of matter in all things humanly conceived, I find it impossible to follow
her ontological project without questioning the entire role and function of the human
as a unity. For all attempts at giving “voice” to things can be conceived only by way
of mathematics, which cannot be regarded as the foundation on which a humanspecific existence and human action are rooted. Leaving the human behind leaves
the door open to pure logicality that can assess the world separately of any knowledge
or care for the human condition. The world of the mathematizable is always a
singular world and potentially absolute. It follows the logic of artifice, which can exist
only in a world devoid of plural uncertainties. Arendt described such a world in the
following manner:
If it were true that there are eternal laws ruling supreme over all things human and
demanding of each human being only total conformity, then freedom would be only
a mockery, some snare luring one away from the right path; then homelessness would
be only a fantasy, an imagined thing, which could be cured by the decision to conform
to some recognizable universal law. And then-last not least-not the concert of human
minds, but only one man would be needed to understand these laws and to build
humanity in such a way as to conform to them under all changing circumstances. The
“knowledge” of one alone would suffice, and the plurality of human gifts or insights
or initiatives would be simply superfluous. Human contact would not matter; only the
preservation of a perfect functionality within the framework established by the one
initiated into the “wisdom” of the law would matter. (Arendt 1994, 357)

I am not suggesting that Bennett, or any other posthumanist thinker for that matter,
is seeking such ends as Arendt describes. I am only pointing out that posthumanism,
if taken to its logical end, entails this potential.
Were it possible to reformulate political theory to a more inclusive form where
things had their “say” (see Allen 2011), as e.g. Latour’s practical metaphysics insists,
it would also have to be reflected on the human condition in a radical manner. It is
not enough to simply suggest an overcoming of some inherent ontological principle,
it also has to be seen and felt somewhere, otherwise it is merely another form of an
expedient, a nihilism. If we were to carry the political ecology of things to its logical
end, the ethico-political dimension would have to have a quantifiable basis, for this
would be the only dimension were things could actually share their world with
humans. In other words, this would be required, if actions and their weight were
estimated based on their relations to various assemblages and their actants. No doubt
some such quantifiable method could be constructed and, consequently, this new
notion of politics would impinge on such fundamental problems as free will. But as
we had become mere relations of forces, what possible value could such notions as
free will have?
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Consider a hypothetical future scenario where computational neuroscience,
nanotechnology and computer science have together come up with an implant which
measures and uploads brain activity at the level of synapses to the “marvelous
clouds”, to use John Durham Peters’ (2014) metaphor, for later perusal and used for
whatever purpose, such as legal evidence, or simply for reliving the past again and
again, as in the movie Groundhog Day (1993).73 In a manner, the technique would be
loosely analogous to heart rate monitors that track both the internal and the external
changes to the system. In the autopoietic frame conscious thought (mind) and the
brain are understood as closed systems and, from the scientific perspective, neuronal
action takes place before the impulses ever enter consciousness (they can just as well
fail in this, too). The benefit of viewing action at this level is in that everything can
be saved and analyzed in accordance to strict rules. When deciding, let us say,
between having a cup of coffee or tea, there is no you, a subject or unity that is making
it, rather, the source of action is a complex assemblage of forces that is your brain
and whatever affective forces. It turns out, according to the data, “you” could not
help but choose coffee (cf. Greene and Cohen 2004). All that is clear, and
measurable, is the material/physical/chemical data of brain activity at the moment
of or shortly before the purchase. There is no central character in this assemblage
and, hence, there is no free will, it is an illusion produced by experience, which,
according to the flat ontological thesis, is not real. Or perhaps it is conatus that simply
manifests itself through the assemblage of things that includes everything from your
cellular structures, to ambient sounds, textures, smells and noises of coffee makers,
ad infinitum. In the assemblage perceived only by technology, all that was once
humanly conceivable cannot be trusted for its common bias.
Consider further that such technology were implanted in all citizens at birth with
the aim to record their entire history of actions, which could always be downloaded
for perusal when needed, for example for legal purposes. It is impossible to say how
these post-humans would experience their world, or life, for that matter. Perhaps
their image of the world would not be divided into two incommensurate sides, as it
is with humans. This would also deny any possibility of a plural, common world, as
I will argue later.
The existence and application of technologies that would make action relatable
only to assemblages of different material forces would be evidence enough that the

73 The following hypothetical situation runs parallel to and was influenced by a technofuturistic
scenario concerning the legal status of free will formulated by psychologists Joshua Greene and
Jonathan Cohen (see Greene and Cohen 2004).
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human condition and with it the human, as an autopoietic system, would no longer
be manifest on this planet. The beings with such technology would most likely be
well formatted to this type of control and surveillance. It would not pose any moral
dilemma, or whatever our conception of morality would mean to these actors.
Perhaps the idea of a moral dilemma in itself would have become nonsensical.
To back away from the dead ends of posthumanism, the concept of the posthuman needs to be viewed in evolutionary terms. With this move, we become
involved in a wholly separate tradition of thought, one that fundamentally relates the
post-human to transhumanist philosophy, where the post-human (or the posthuman,
the form transhumanists use) refers to the endgame of either human enhancement
through technological means or the emergence of a beyond human level artificial
intelligence. My excursion to transhumanism follows the same general critical
perspective that I applied in the case of posthumanism.

Enhancement from (trans)human to post-human
Before entering the ambit of transhumanism in full, it needs to be pointed out that
the first wave of cybernetics in the 1940s and 1950s, which was briefly discussed in
the Introduction, worked in many ways as the precursor to contemporary
transhumanism. Both the first wave of cybernetics, headed by such personages as
Norbert Wiener, and Claude Shannon (see Hayles 1999a) and the contemporary
strands of transhumanist philosophy (see Bostrom 2005a; Hughes 2004; Kurzweil
2008; More 1990; More and Vita-More 2013) draw from the ostensibly bottomless
well of Enlightenment humanism and its faith in human rationality and artifice. In
transhumanism, as we will see below, this tradition is amplified to the very limits of
the human.
In its contemporary form, transhumanism encompasses a loose formation of
approaches and scholars from a wide variety of fields. The coinage of the term
transhumanism is usually attributed to the biologist and first director of UNESCO,
Julian Huxley, who wrote in 1957 that
[t]he human species can, if it wishes, transcend itself – not just sporadically, an
individual here in one way, an individual there in another way – but in its entirety, as
humanity. We need a name for this new belief. Perhaps transhumanism will serve:
man remaining man, but transcending himself, by realizing new possibilities of and
for his human nature. "I believe in transhumanism": once there are enough people
who can truly say that, the human species will be on the threshold of a new kind of

234

existence, as different from ours as ours is from that of Pekin man. It will at last be
consciously fulfilling its real destiny. (Huxley 1957, 17 )

For the moment, I will ignore the claim about “man remaining man but transcending
himself” and merely state that Huxley’s initial vision is very much alive in
contemporary transhumanism. In the words of one of its most prominent
representatives, Max More, transhumanism encompasses “[p]hilosophies of life
(such as extropian perspectives) that seek the continuation and acceleration of the
evolution of intelligent life beyond its currently human form and human limitations
by means of science and technology, guided by life-promoting principles and values”
(More 2013, 3).
Transhumanism is not a systematic philosophy, although there have been
attempts to that effect; for example, philosopher Simon Young’s project (see Young
2005) could be taken as one. Historian Hava Tirosh-Samuelsson notes that Young’s
philosophy seeks to unify science and ethics “as an alternative to academic
postmodernism, religious theism, and radical environmentalism” (TiroshSamuelsson 2013, 27). Young’s philosophy’s being based on notions of the New
Enlightenment and its superbiology (see Young 2005) makes it certainly also an
alternative to posthumanism. Contrary to posthumanism, which views the human
increasingly suffused in an abstract conglomeration of nonhuman forces without
clear boundaries, transhumanism sees the human as an object with clear limits in
need of enhancement, if it is to survive the onslaught of nonhuman forces.
Transhumanism and posthumanism occupy opposite poles also relative to their aims,
yet both are inescapably entangled within the scientific image of the world.
Transhumanism can well be seen as an extension to the rational humanism of the
Enlightenment (see Bostrom 2005a; also Young 2005). However, the questions to
which transhumanism seeks solutions are themselves age old, reaching back to the
beginning of recorded history. These questions concern the very organic condition
of the species and its inherent uncertainties. The earliest surviving evidence of the
human preoccupation with mortality and overcoming death can be traced to the epic
of Gilgamesh (c. 1700 BC) and esoteric Taoist writings in 4th century BC China (see
Bostrom 2005a). The contemporary human is the first of its kind ever to exist on the
verge of actually finding solutions to these questions. Before the so-called
information revolution and advances in genetics, concerns relating to immortality
and enhancement of given biological capacities would have been categorized either
under religion or science fiction. This circumstance, while unprecedented, is still far
from becoming a post-human enterprise, yet the trajectory of development certainly
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points toward such a phase. In her engaging exposition of transhumanism, Hava
Tirosh-Samuelsson captures well the transhumanist endgame of this development in
noting that “[i]n the posthuman age, humans will no longer be controlled by nature;
instead, they will be the controllers of nature. Those who welcome the posthuman
phase are known as transhumanists” (Tirosh-Samuelson 2011, 19).
In transhumanism, the operative term to describe beyond human conditions of
existence is the posthuman, which, as will become evident in the course of this part,
has no direct relation the posthuman of posthumanism. My own use of the
hyphenated form (post-human) emphasizes the onto-epistemological disconnection
from the human. Aside from this emphasis, my understanding of the means of going
beyond the human are in line with that of the general transhumanist understanding.
The import of transhumanism to this work lies in its most central tenet, which,
as can be deduced from the above descriptions, is to work toward enhancing the
human by means of technological intervention in the organism itself. In
transhumanist philosophy, the transitional form of the human on its way to
becoming post-human is called a transhuman. As a result, in transhumanist thinking,
the human is viewed as being a half-finished construct, which the human itself must
in the end finalize, or as philosopher Nick Bostrom, one of the key figures in
transhumanist philosophy, envisions:
Transhumanists view human nature as a work-in-progress, a half-baked beginning
that we can learn to remold in desirable ways. Current humanity need not be the
endpoint of evolution. Transhumanists hope that by responsible use of science,
technology, and other rational means we shall eventually manage to become
posthuman, beings with vastly greater capacities than present human beings have.
(Bostrom 2005c, 4)74

Bostrom’s view of enhancing the human into a post-human is characteristically
transhumanist in the sense that it does not sufficiently recognize the ontoepistemological transition that must, at least from the perspective of this work, follow
the enhancement of the organism. As it stands, we humans are still very much
involved with our own concerns about life, i.e. life, as we humans experience it. The
proposition concerning the enhancement of the human that transhumanism raises,
may well seem relatable and beneficial from our human perspectives, yet, in the end,

To reiterate, Bostrom’s use of the term posthuman should not be confused with the posthuman of
the posthumanists. The hyphenated form post-human is, however, related to Bostrom’s and other
transhumanists’ conceptions of the posthuman in that it refers to something created beyond the
human.
74
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the key question is what can be possibly know of the condition of “beings with vastly
greater capacities”? Even if the question cannot be answered, it is nevertheless
necessary to continue thinking on it because such a condition of existence may well
emerge from the current technological paradigm (see Roden 2012, 281).
I have ignored the term transhuman so far in this work for the reason it has not
added anything significant to the concept of the autopoietically understood human.
Furthermore, we have always been transhuman in the sense of transitional beings in
the process of developing our artifice toward the disorganization of our condition
(cf. Allenby and Sarewitz 2011, 1-2; also Clark 2003, 2-4).
However, transhumanists do not generally agree with the conflation of the human
and transhuman. For them, the term transhuman demarcates a unique condition
apart from the human. Due to this, the current adherents of transhumanism call
themselves transhumanists, which defines a person who strives toward the goal of not
only becoming trans- but perhaps also post-human. The international transhumanist
movement has a website, where related questions concerning transhumanism are
explained in detail. The transhumanist FAQ (section What is a transhuman?) clears up
the confusions related to the term in the following manner:
One might ask, given that our current use of e.g. medicine and information technology
enable us to routinely do many things that would have astonished humans living in
ancient times, whether we are not already transhuman? The question is a provocative
one, but ultimately not very meaningful; the concept of the transhuman is too vague
for there to be a definite answer. A transhumanist is simply someone who advocates
transhumanism [...]. It is a common error for reporters and other writers to say that
transhumanists “claim to be transhuman” or “call themselves transhuman”. To adopt
a philosophy which says that someday everyone ought to have the chance to grow
beyond present human limits is clearly not to say that one is better or somehow
currently “more advanced” than one’s fellow humans.75

As said, in this work, the assessment is that humans have always been transhumans
of sorts. Due to the species’ inherent technological predilections, it is perhaps not an
exaggeration to say that we are tight-roping our way across the proverbial Abyss in
the search for improved conditions of existence beyond the human. What makes this
crossing-over so interesting is that, overall, we seem quite undaunted by the
prospects that most probably await us on the other side of the chasm. We are in a
hurry to make our way there, yet, we do not seem to be completely aware that, once
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safely on the other side, there might be, as is the core argument of this work, no us
left in the plural, Arendtian sense. These prospects need not invoke tragic end-times
scenarios where human dignity is conclusively ripped to pieces. However, to avoid
such interpretations, it is crucial to understand and reflect on what it truly means to
go beyond the human. Most importantly, we need to realize that the matter of
understanding this beyond is not one of reconceptualizing existing categories, it is
about becoming aware of them turning irrelevant.
As to the prospect of enhancing the human, I understand it similar to Nick
Bostrom’s definition of a posthuman capacity, or a “central capacity greatly
exceeding the maximum attainable by any current human being without recourse to
new technological means” (Bostrom 2008b, 108). The central capacities Bostrom
refers to might concern e.g. intelligence quotient, lifespan, psychological states
(emotions) etc. Consequently, it is plausible that the enhancement, e.g. the addition
or complete exclusion of certain emotional states in the human would render this
enhanced unity post-human relative to the human observer. I avoid making any
explicit estimations on how such enhancements would manifest themselves either at
the individual or the societal level—my position being that such consequences are
inherently impossible for the contemporary human to properly estimate. Enhancing
raw brain power, as in problem-solving capacity, could possibly have much more
radical consequences than emotive enhancements for the reason that the former
relates directly to the world-building capacity and its impact on the environment.
Nick Bostrom and Rebecca Roache have noted that the internality of the process
of enhancement must be taken as the starting point in separating enhancement from
mere technological extension (see Bostrom and Roache 2008, 2). The authors adopt
the view according to which enhancement is difficult, if not impossible, to separate
from therapeutic intervention because, for example, it seems impossible to accurately
define a normal, healthy state in humans (see ibid.) The same indeterminacy concerns
the (structural) states of an organism through its entire lifespan. Based on the
discussions on autopoiesis and the separation of the system organization from its
structure in Part I, I will try demarcating enhancement from therapeutic intervention
by arguing that, in the case of the human, whatever does not affect (i.e. enhance) the
organization, or identity of the system, does not count as enhancement but merely
as extension of capacities or faculties that can normally occur in humans. Even this
is still not enough, however, as the organization of the system must be changed in a
manner that affords it capacities and affordances that render its existence and acting
unrelatable to unenhanced humans. Hence, enhancement is viewed as involving a
post-human organization of life and a post-human condition based on post-human
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affordances. The problematic relating to this situation has been called the
disconnection thesis (see Roden 2012).
Regarding enhancement, it must be emphasized that while the autopoietic unity
of e.g. an embryo is essentially breached and, hence, turned into an artifact through
such a means as pre-implantation genetic diagnosis (PGD), whereby the embryo and
its genetic disposition are changed (cf. Bostrom and Roache 2008, 18-19), the
application of this artifice becomes a matter of concern only in relation to the degree
of the change implemented. Merely changing the organization of the system in order
to reduce a certain known pathology cannot count as an enhancement in the sense I
defined it above.
Because the focus is shifted to conditions of life that may not be relatable to the
unenhanced human, human plurality is always implicated when demarcating
enhancement. In general, the notion of enhancement applies in a rather
straightforward manner to all quantifiable faculties, such as intelligence, strength,
constitution etc. Based on the onto-epistemological view, if it were feasible by some
technology to enhance the human organism beyond any naturally occurring limit in
all such faculties, the affordances of this creature would supposedly diverge so much
from the category human, that its condition of existence would have to be assessed
as being unrelatable to unenhanced humans both in the existential and the
communicative sense. As to how such a creature would experience life and what it
might consider valuable in it, we would have no way to assess that.
The post-human event horizon must be demarcated as one where enhancement
begins to alter the boundaries within which intelligent life can be defined. This
involves a transition achieved either by the creation of new organizations of life (e.g.
artificial life) or by intervening in the organization of the human to give it affordances
that render its experience and abilities unrelatable to unenhanced humans. It is along
these lines the post-human is also being defined in transhumanist philosophy, as the
following quote from the Transhumanist FAQ testifies:
Posthumans could be completely synthetic artificial intelligences, or they could be
enhanced uploads [...], or they could be the result of making many smaller but
cumulatively profound augmentations to a biological human. The latter alternative
would probably require either the redesign of the human organism using advanced
nanotechnology or its radical enhancement using some combination of technologies
such as genetic engineering, psychopharmacology, anti-aging therapies, neural
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interfaces, advanced information management tools, memory enhancing drugs,
wearable computers, and cognitive techniques.76

What would be the framework for experience and understanding if e.g. the
measurable intelligence quotient, memory capacity or the lifespan of the organism
could suddenly be doubled? It is relevant to note here that the problem of
understanding and relating no longer pertains only to the higher-level systemic
contingencies (see Allenby and Sarewitz 2011) but to the ground zero, or shop-floor
level of technological application. In other words, radical contingency is present
already at the cause and effect level of technology. Philosopher David Roden
comments on this situation in stating that
[t]he only way to evaluate the posthuman condition would be to witness the
emergence of posthumans. The implications of this are somewhat paradoxical. We
are not currently in a position to evaluate the posthuman condition. Since posthumans
could result from some iteration of our current technical activity, we have an interest
in understanding what they might be like. It follows that we have an interest in making
or becoming posthumans. (Roden 2012, 281)

What the onto-epistemological perspective to life offers here is the proposal that the
ontology, or autopoietic organization, of the system is what demarcates its
boundaries, which refer to the ways the system is structurally afforded, including how
and what it can know (i.e. its epistemological limits). In the case of the human
organization, these structural limits can be extended via technologies, as discussed,
but enhancement in the sense transhumanists understand and wish to promote it
alters the system’s ontological and epistemological affordances. The following
example from Nick Bostrom offers an extreme illustration of where such
enhancement might lead; yet, it must be noted that nothing in the example seems
completely inconceivable by present estimations of technological development in the
coming decades:
You have just celebrated your 170th birthday and you feel stronger than ever. […]
You have invented entirely new art forms, which exploit the new kinds of cognitive
capacities and sensibilities you have developed. You still listen to music – music that
is to Mozart what Mozart is to bad Muzak. You are communicating with your
contemporaries using a language that has grown out of English over the past century
and that has a vocabulary and expressive power that enables you to share and discuss

76 “What is a posthuman?” The Humanity+, 11 March 2019,
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thoughts and feelings that unaugmented humans could not even think or experience.
[…] You are always ready to feel with those who suffer misfortunes, and to work hard
to help them get back on their feet. You are also involved in a large voluntary
organization that works to reduce suffering of animals in their natural environment
in ways that permit ecologies to continue to function in traditional ways; this involves
political efforts combined with advanced science and information processing services.
Things are getting better, but already each day is fantastic. (Bostrom 2008b, 112)

It is difficult to ignore the overflow of idealism, especially when there is obviously
nothing particularly human left in the existence of the entity to which is referred in
the second person, other than the obvious fact that it is imagined by a human being
with human evaluations of what would constitute a good post-human. If such an
entity could still feel and experience even remotely as humans do today, all those
great aspects of its life would most likely appear to it as nothing more than business
as usual. If humans listened to music and tweeted, post-humans would create new
art forms. Yet again, this, too, is but a contemporary human’s explanation of a state
of affairs it cannot appreciate. The assumption seems to be that power and sense of
responsibility and altruism increase hand in hand, which is merely the human
choosing the humanly most acceptable (Judeo-Christian) values and calling the result
a post-human. Bostrom’s mistake, viewed from the perspective of this work, is to
posit his post-human values that would fit squarely the Judeo-Christian and utilitarian
frameworks, which forgets to account the potential uncanny consequences that may
emerge through variable non-human affordances.
Another but much less obvious contradiction relating to enhancement is that
without a central category with specific limits (i.e. the human), we cannot readily
estimate what enhancement even is. Or to put it differently, if enhancement of one’s
biological organization became feasible in variable ways, the entire idea of a species
that shared a plurality of existence, as in Arendt’s view of the human condition,
would cease to exist. It is difficult to imagine the consequence of all this. The history
of life on this planet has yet to manifest multiple coexistent human-level or above
intelligent organizations of life but apparently this would have to be the underlying
onto(-epistemo)logical situation in a world that Bostrom envisions—unless all
intelligent entities on the planet were enhanced exactly in the same way and exactly
at the same time, which seems even more fantastical.
In contrast to Bostrom’s vision, I hesitate to consider enhancement as remaining
humanly conceivable and relatable. This view presupposes a clear distinction, which
can be variable, between the organizations of the human and the post-human—this
is also the reason for my using the hyphenated version of the term. The post-human
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only means we are ready to accept that our (human) understanding of existence
cannot even begin to cover the possibilities of existence feasible through artifice
either by enhancing the human organization or by creating completely artificial life.
Were it possible to create an entity of the kind Bostrom envisioned above, it would
also mean that becoming a true Platonic demiurgos were a distinct possibility. What, if
any ontological conditions can be presently attributed to such life forms? The
situation reflects Arendt’s description of the human becoming primarily a maker of
things, above and beyond all plural concerns. As she states,
[m]an working and fabricating and building a world inhabited only by himself would
still be a fabricator, though not homo faber: he would have lost his specifically human
quality and, rather, be a god—not, to be sure, the Creator, but a divine demiurge as
Plato described him in one of his myths. (Arendt 1998, 22)

Arendt’s description captures the crux and direction of the development of artifice,
i.e. the distinct feasibility of individuals to enhance their organization as they see fit
and thus become independent creators above and beyond organic-plural concerns.
Yet, whatever the potential ramifications of becoming god-like, they do not have
bearing on the logic of human artifice.
The feasibility of such assorted, and arguably futuristic, states of enhancement is not
my primary concern here, rather, I focus on the tendency towards such states and
the concern that arises from this tendency. Bostrom and Roache formulate this
concern as follows:
With continuing advances in science and technology, people are beginning to realize
that some of the basic parameters of the human condition might be changed in the
future. One important way in which the human condition could be changed is through
the enhancement of basic human capacities. If this becomes feasible within the
lifespan of many people alive today, then it is important now to consider the
normative questions raised by such prospects. (Bostrom and Roache 2012, 1)

In the end, the authors are mostly concerned with individuals and their right to
enhancement and how this, if permitted, can be argued to have a positive, lifeaffirming effect (see Bostrom and Roache 2012, 7, 12-13). They seek to mitigate the
worries relating to possible human life extension treatment and the resulting
exacerbation in overpopulation but admit there is no way to estimate the long-term
effects (see ibid., 7). In doing this, they depart from the stereotypical transhumanist
vision that does not look beyond the shop-floor level, as it were. Yet, as I will discuss
later, there are grounds for arguing, as Allenby and Sarewitz do, that
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[a]cademics (especially those debating transhumanism) generally have not dealt with
Level III [of technology, TK], because it is beyond any particular disciplinary or
intellectual structure, and is characterized not just by complexity, but by radical
contingency: the values, frameworks, and cultural constructs on which we rely are
undermined by the technology they have made possible, and prediction and even
judgment become dependent on a context that is always shifting, and on meanings
that are never fixed. (Allenby and Sarewitz 2011, 65)

There are at least two non-intersecting concerns at play here. One relates to
enhancement considered as contributing to the well-being of the individual, which may
or may not result as such at the societal and earth systemic levels. This concern is
inexorably tied to human categories of what counts as good, both in the singular and
the plural sense. The other concern revolves around the dissolution of the entire
relationality between individual systems via sufficient enhancement, that is, a
situation where affordances, aims and desires become incompatible with one
another. In the latter case, society, as it has been conceived of under democratic
ideals as a contract between human equals would seem improbable simply because
equality has always, even if implicitly, been based on ontologically equal autopoietic
organizations. In other words, and in contradistinction to Latour’s politics of
nonhumans (see Allen 2011), only humans can be considered as being equally
capacitated actors in social contracts.
Insofar as it can be conjectured based on human experience, a shared (plural)
community comprising unities with so divergent affordances that their
communicative couplings could not find structural coherence is a contradiction in
terms. In the same manner that our pets or current AIs cannot share our human
world at the level of action, the unenhanced human would most likely find itself
totally cut-off in a world of post-humans.
It is not only transhumanists but also those interested in the consequences of
technological development in general that have expressed their concern over the
human entering the stage in the cultural evolutionary trajectory where it has the
means to create intelligent machines and manipulate its own biology (see e.g. Allenby
and Sarewitz 2011; Barrat 2013; Dupuy 2009). The causes, views and solutions with
reference to this situation are varied but they all acknowledge the limitations of the
human in assessing the unruliness of artifice at the metasystemic level and the ethical
concerns related to this. It seems that traditional educational methods, which rely on
humans being able to understand and hence control the changes and uncertainties
of rapid developments in their environment are not going to produce a paradigm
shift in the human condition at this stage of development. If they were a feasible
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means of change, humanity would not be currently facing problems such as climate
change, overpopulation, automation-related unemployment, to name the most
obvious ones.
According to transhumanist thinking, there are other ways to avert existential
threats than traditional psychological conditioning. The chief scientist at the Russian
Academy of Sciences, Institute of Philosophy, David Dubrovsky, has considered the
prospect of enhancing humanity instead of relying on traditional methods of
education. His argument is based on the rather pessimistic observation that
[t]he continuous deepening of global problems clearly reveals what is called the
anthropological crisis: the loss of the true meaning of life and human activity [...]
Mankind is steadily moving towards its own demise, he is aware of his path but cannot
stop his self-destructive activities. This is perhaps the most striking manifestation of
humanity’s absurd, existential impasse. Still, it is unfathomable that despite the
widespread awareness of this fact, there have been no decisive actions taken that can
change this situation. The talk of the impending disasters have now become habitual,
and drowns in everyday consumerism and political intrigues. Instead of decisive
actions – we witness their pitiful imitation by those in power [...] Just as individuals
skilfully displace the fear of their inevitable death, in the same way humanity at large
displaces the fear of its impending destruction. (Dubrovsky 2012a, para. 1-3)

To paraphrase Dubrovsky, in the age of runaway population growth, climate change,
weapons of mass destruction and intelligent machines, the human (biological)
predisposition to concentrate on short term survival has mutated into a pathology
with a definite self-destructive tinge. Dubrovsky’s solution to this would be to
reorganize the human, via technology, to a level of understanding that would deny it
its self-destructive pathologies (see Dubrovsky 2012a). I will consider related
arguments in detail in the next chapter.
Compared to Dubrovsky, cyberneticist Jean-Pierre Dupuy looks at the situation
from a rather different perspective, even if he seems just as pessimistic about the
general state of affairs and the means at our disposal, as he remarks that
[t]he ethical problem weighs more heavily than any specific question dealing, for
instance, with the enhancement of a particular cognitive ability by one or another
novel technology. But what makes it all the more intractable is that, whereas our
capacity to act into the world is increasing without limit, with the consequence that
we now find ourselves faced with new and unprecedented responsibilities, the ethical
resources at our disposal are diminishing at the same pace. Why should this be?
Because the same technological ambition that gives humankind such power to act on
the world also reduces humankind to the status of an object that can be fashioned
and shaped at will; the conception of the mind as a machine—the very conception
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that allows us to imagine the possibility of (re)fabricating ourselves—prevents us from
fulfilling these new responsibilities. (Dupuy 2009, xix)

Dupuy captures in one single paragraph the post-human gist of this work, life of
artifice, i.e. the totalization of life under this particular ontology and the that such
development appears, in the end, unavoidable. In difference to transhumanist
visions, I share Dupuy’s pessimism concerning the effect of artifice on the human
condition and the possibilities to control it. One need not oppose technology in any
form to feel this way. It is rather a matter of acknowledging what the human is
capable of doing and inclined to do based on its affordances. Against the background
of human history and the contemporary state of worldliness it seems more than
reasonable to argue that the ethical, plurally afforded dimension of existence cannot
keep up with the changes afforded by artifice.

Post-morality
Transhumanists’ notions concerning human enhancement have gained many
prominent detractors along the way (see e.g. Annas 2004; Fukuyama 2002, 2004;
Habermas 2003; Kass 2003). The starting point in the critiques is often that the
enhancement of human biological capacities—be it cognition, lifespan or some other
attribute or faculty—is wrong from the outset: It distorts some indispensable
characteristic in the human, which may be called essence or dignity (see Fukuyama
2002, 150). George Annas, a prominent bioethicist, typifies the profound pessimism
that lies at the heart of these assessments. In his view, there seems to be neither
anything profoundly good in the prospect of enhancement, nor can it seemingly be
avoided. According to Annas,
[u]ltimately, it is almost inevitable that genetic engineering will move Homo sapiens to
develop into two separable species: the standard-issue human beings will be like the
savages of the pre-Columbian Americas and be seen by the new genetically enhanced
posthumans as heathens who can properly be slaughtered and subjugated. It is this
genocidal potential that makes some species-altering genetic engineering projects
potential species-endangering weapons of mass destruction, and the unaccountable
genetic engineer a potential bioterrorist. (Annas 2004, 38)

I agree with Annas in that once the technologies and techniques become feasible in
a free market economy, there will inevitably be a transitional period, when societies
are divided between those who can afford various enhancements and those who
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cannot. I would argue also that the divisions will become more widespread as
cognitively (and existentially) incompatible systems start seeking their place in the
world based on their new affordances. If the given biological limits afforded a
plurality of humans, then the engineered limits will eventually manifest a plurality of
ontologies, which may or may not share conditions of existence with each other. And
as Annas points out, it seems improbable in light of current developments that the
engineering of the human organism could be avoided (see also Walker 2011).
Therefore, it is better to address the potentials and problems involved head on.
The dilemma between bioconservatives and proponents of biomedical
enhancement emerges from the very plurality of the human condition itself, which
the proponents are essentially seeking to curb by their visions of enhancing the
human into a more docile and safer creature. In the transhumanist frame, the
transition from human to post-human by way of enhancement is always deemed
beneficial, if it minimizes the unpredictability and dangers involved in life (see
Ettinger 1989; Bostrom 2008b). The supreme uncertainty and willfulness that both
organicity and plurality present to human existence appear as the archenemy, which
is not surprising at all considering that the quest for enhancement is a project in
human artifice. Hence, the post-human, as an artificial, engineered creature has a
natural aversion to all things organic. In this perspective, it is the biologically given
that is considered to be inhuman or as Nick Bostrom remarks:
Our own species-specified natures are a rich source of much of the thoroughly
unrespectable and unacceptable – susceptibility for disease, murder, rape, genocide,
cheating, torture, racism. The horrors of nature in general, and of our own nature in
particular, are so well documented that it is astonishing that somebody as
distinguished as Leon Kass should still in this day and age be tempted to rely on the
natural as a guide as to what is desirable or normatively right. (Bostrom 2005b, 205)

Bostrom’s critique against bioconservatives such as Leon Kass77 is based on a view
that amending the organic and its “unacceptable” characteristics is the only rational
thing to do in the present stage of development. The message is that we cannot
remain bogged down by “nature” as the measure of that which is desirable, yet
Bostrom’s own disagreement with Kass demonstrates the impossibility of finding
consensus on what is normatively right. Nevertheless, in the transhumanist frame
moral philosophical claims cannot contribute to the situation because they remain
too ambiguous, too human. Artifice offers the solution, and the spearhead in its
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development, raw brain power, cannot follow plural phenomena, it exists and keeps
developing on universally demonstrable principles. Thus, the (trans)human, as it now
looks at itself, can only see a seriously limited, a brief and sordid affair, one that is
too fragile and interpretive to find concord amid various existential threats, too
selfish and unable to control even its most primitive emotions; in short, too
ambiguous and limited to be entrusted with the government of the future.
The counterargument to such transhumanist predictions is that since there is no
precedence on the performativity and phenomenology of designed organizations of
intelligent life, we have no means of foreseeing their manifestations in situ. An
example from Allenby and Sarewitz (2011) of the potential possibilities to change
the communicative capacities of the organism in the not-too-distant future makes
the problem apparent.
In discussing potential future communications technologies, Allenby and
Sarewitz (2011) take on “telepathic” communication devices, which are not,
irrespective of how strange it may presently sound, inconceivable in the coming
decades (see ibid. 89-90; see also Olds et al. 2013, 226-227). The aim of such artifice
is to bypass the interpretive space between humans via a medium that is referred to
as a Brain to Brain Interface (BBI). Some argue this technology would manifest a
form of “telepathy”, but this does not accurately describe the nature of the
communication involved. First, telepathy, if it is understood as “hearing” someone
else’s thought, would be a linguistic process and this, insofar as it is known, cannot
be implemented between two embodied systems without some kind of a translation
device. In BBI, linguistic output must be translated through EEG
(electroencephalogram), a device reading brain waves, from the sender’s cerebral
cortex and then sent to the receiver’s brain via another technology, which is then
decoded by the receiver’s brain as a message. Incidentally, something to this effect
has been already achieved successfully in experiments (see Grau et al. 2014). The
near-term promise of BBI would seem to be in communication that merely bypasses
direct physical involvement in tasks that can be assessed algorithmically, such as in
controlling some aspect of external or virtual reality by thought alone.
In their example, Allenby and Sarewitz consider a “telepathic helmet” that
[w]ill communicate: not just nouns and verbs, but also images, and moving pictures,
and fragments of sound, and perhaps olfactory and tactile memories and even
emotional overtones and feelings. It is an extraordinary broadband communication
system that we unlock here, and one that humans have never, in their entire history,
had to contend with. What happens to language? [...] What would a full-bore telepathic
connection transmit? Language and communication, basic to the structure of any
culture, would surely and unpredictably change. (Allenby and Sarewitz 2011, 148)
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In point of fact, Allenby and Sarewitz’s example does not in the strictest sense
involve enhancement, as it manifests an external extension to the human organism.
However, I wish to extrapolate it to involve an internal change, e.g. an implant or
genetic variation on the theme, which infers a transformation to the identity of the
system itself. As I argued in Part I, human plurality depends on human natural
language and apparently creatures, who would by default act through some sort of
telepathic modality of communication, or perhaps rather communing, could, at the
very least, choose not to partake in any plural form of communication (actually they
might perhaps be totally devoid of this dimension if the enhancements were genetic
or coupled internally to brain functions). This would suffice to demarcate them
outside a specifically human condition of life, something to which the human has
been bound for as long as the species has manifested linguistic communication.
Whether such future entities wished to call themselves human or something else, is
another matter; the point instead being that they cannot be considered human based
on the conditions under which we today understand and evaluate life and activity as
humans. It is impossible to even try positing an ethical framework in this case
because there is no way to estimate what those higher bandwidths of communing
could entail.
Kevin Warwick, Professor of cybernetics at the University of Reading, has been
referring to similar problems already for years. Warwick notes that
[d]irect use of neural signals to control all manner of technology, over vast distances,
must necessarily change our views on the capabilities of an implanted human [...]
Clearly, those who are upgraded may well regard ordinary humans with sympathy, but
it will be obvious that the abilities of such humans are relatively limited. Hence, while
the enhancement of humans holds tremendous promise for those who would like to
be part of the new wave, it poses a considerable threat for those humans who wish to
remain just as they are. (Warwick 2007, 114)

In my view, it would be unprincipled to simply argue for the “virtuousness” of the
possible changes to the human condition based on examples of current (human)
ethical standards, as if these offered any real solutions to questions concerning
freedom, value and right in systems with possibly wholly different affordances from
the human.
The problem of moral development itself (or its possibility), as discussed in Part
II in somewhat different vocabulary, is a related concern. Science writer Ronald
Bailey resounds the general transhumanist wish to downplay the role of the given

248

organic foundation in the development of the species. He has argued the human has
morally improved in the last few centuries and that
[p]olitical and moral equality have never rested on the facts of human biology. In prior
centuries, when humans were all “naturals,” tyranny, aristocracy, slavery, and legally
stipulated racial and sexual inequality were common social and political arrangements.
Our biology did not change in the past two centuries—our political ideals did. In fact,
political liberalism is already the answer to questions about human and posthuman
rights. (Bailey 2011, 34)

It is striking that Bailey does not take into consideration the matter that the posthuman, as he himself seems to think of it, refers to a biologically enhanced existence,
which raises the very question of ontology at the center of everything. After all, it is
biology and its given limits that have unified the species at the most fundamental
level of its being. Now that this is changing, how could political liberalism be by
default enough for everyone? With regard to the claim that the human having
developed morally in the past few centuries, it seems curious that this moral
development has now resulted in an age of overpopulation, overconsumption,
extreme poverty, and excessive pollution with all varieties of destructive potential, all
of which include violence in some form or another, either committed against
humans, other animals and/or the environment at an increasing pace. These are all
morally quite unsustainable indicators, if we defined morality in a typical utilitarian
frame. So, only our perspective to morality has developed, which is hardly tantamount
to morality itself having developed. Onto-epistemologically speaking, morality is a
human plural concern and can hardly be deemed to have universal applicability.
One may view political liberalism as the pinnacle of morality or one may not, but
it is a wholly different matter to view it as the basis for post-human morality. What
Bailey forgets is that our biological constitution has certainly afforded us a shared
world, something we have in common only to an extent with certain animal species
(e.g. dogs and cats) but not with our technologies, and it is this shared world that
disappears when entities with significantly different affordances interpret and act on
their own worlds.
To return to the supposed inherent (organic) value of the organism itself, for
proponents of enhancement, the procedure cannot be shown to reduce human
dignity, quite the opposite (see Bostrom 2005b; see also; Bostrom and Roache 2008).
If anything, the human—whatever its essence may be—is a problem that must be
solved. It has flaws that not only constrain its development but threaten its existence
(see Bostrom 2005b; Dubrovsky 2012a; Persson and Savulescu 2013; Rakiý 2016).
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Some transhumanists argue that life on this planet is best served by technologically
enhancing human moral behavior (see Douglas 2008; Persson and Savulescu 2010;
Persson and Savulescu 2013; Savulescu and Persson 2012). These proponents of
biomedical enhancement have opened the door to a wholly new dimension of moral
existence, which, they seem to think, does not alter anything in a way that would
demand, to reiterate the challenge formulated by Arendt in the Preface of the HC, a
deeper analysis of what we are doing.
Moral enhancement is particularly interesting, as it categorically indicates the
defeat of human action; the premise being that thinking and acting have been deemed
insufficient and even too dangerous to remain uncontrolled. We can contrast this
implication with Arendt’s remark in her last interview: “[t]here are no dangerous
thoughts for the simple reason that thinking itself is such a dangerous enterprise”
(Arendt 1973/2013, Ch. Interviewing Hannah Arendt by Roger Errera, para. 47).
From the perspective of moral enhancement, some of the basic human cognitive
capacities are simply too unpredictable in the current techno-social context (see
Persson and Savulescu 2010, 662-663). If enhancing the human is the only way to
survive the quickening effect of technology, then the human, as a specific type of an
organism, has already been lost.
If human enhancement into post-human proportions is merely a matter of time,
then it would a crude mistake to suggest that we should continue projecting human
values into our post-human technologies. Yet, this is exactly what David Dubrovsky
proposes in noting that
[t]he process of trans-humanistic transformations organically involves the formation
of new meanings, values and goals of life activity, which expand the horizons of the
mind, restricted by the biological and earth-bound way of existence. It is extremely
difficult from the position of our own minds to imagine the mind of the future rational
being that is freed of them problems of biological corporality (pain, disease, fatigue,
low instinctive drives, the decrepitude of old age). But undoubtedly, this will be a
mind with much higher values, meanings and goals, which are not polluted with
trifling cares, motives, ambitions, worries, and the fuss of our present-day life.
(Dubrovsky 2012b, para. 10)

Dubrovsky’s argument reveals a deep contradiction in transhumanist thinking, in
that it first acknowledges the black box quality of that which is being created and
then claims it will be undoubtedly better, higher and even more moral, completely
bypassing the question whether this post-human creature can be sensibly even
compared to the human based on its affordances.
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Philosophers Julian Savulescu and Ingmar Persson have, for their part, made
compelling arguments on the necessity of enhancement relative to the state of human
artifice, by claiming that the rising probability and extensiveness of existential threats
necessitate some form of a moral enhancement of humanity. As to the potential
threats, they have only been growing since the middle of the last century (only think
of nuclear weapons) and “to reduce these risks it is imperative to pursue moral
enhancement not merely by traditional means, such as education, but by genetic or
other biological means. We will call this moral bioenhancement” (Persson and
Savulescu 2013, 124-125). The authors’ bid for benevolent moral bioenhancement is
based on logical reasoning, which aims to show that it is possible to make the human
more human through technology and that this results in more moral behavior. Their
thesis is succinctly put forward as follows:
Biomedical research and therapy should make humans in the biological sense more
human in the moral sense, even if they cease to be human in the biological sense. This
serves valuable biomedical ends like the promotion of health and well-being, for if
humans do not become more moral, civilization is threatened. It is unimportant that
humans remain biologically human, since they do not have moral value in virtue of
belonging to H. sapiens. (Persson and Savulescu 2010, 656)

Here, the entire gamut of political, social and, most of all, existential concerns are
sidestepped in favor of making the human more moral by applying the affordances
of artifice (and simultaneously remaining silent about the question of the origin of
this morality). Artifice is here like a loaded cannon trained at human unpredictability,
ready to eliminate the bits that assail the function of homo faber. Even if the human
were made to conform exclusively to certain aspects of its nature, which were agreed
upon as being universally good, there would be no way of knowing beforehand what
kind of condition of life such artifice would manifest. Persson and Savulescu
acknowledge this by stating that
[i]t must not be overlooked that biomedical techniques of moral enhancement raise
the same moral problem as all technological innovations: that of a proper application
of them. In the case of techniques of moral enhancement, this takes the form of a
bootstrapping problem: it is human beings, who need to be morally enhanced, who
have to make a morally wise use of these techniques. Thus, the discovery of such
techniques offers no foolproof way out of the danger zone into which humankind
plunges deeper and deeper. (Ibid., 668)

The authors weaken their initial argument for a “more human” future in the moral
sense by exposing the closedness of the system that is creating the means to enhance
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itself morally (the human) and the system that adopts them as parts of its new
condition (the post-human). The former cannot conceive of a world beyond its own
condition and the latter cannot conceive of the world that preceded it. Enhancement
in the sense of excluding the more volatile aspects of one’s psyche from actuating, is
tantamount to curbing one’s nature, not adding to it. Whatever arises from the latter's
condition comprises a new space of structural relations, which could not be fully
appreciated, much less directly accessed, from the perspective of the former.
The manner Persson and Savulescu discuss the issue appears at times contrived,
as in the quote below, where they seek to thwart off a putative critic of moral
bioenhancement, who
seems to think that those who are morally bioenhanced will turn into mindless robots
who do not act for reasons. But, in our view, they would rather act for the same
reasons as those of us who are most moral today do, and the sense in which it is
‘impossible’ that they do what they regard as immoral will be the same for the morally
enhanced as for the garden-variety virtuous person: it is psychologically or
motivationally ‘impossible’. People who are morally good and always try to do what
they regard as right are not necessarily less free than those who sometimes fail to do
so. (Persson and Savulescu 2013, 128)

In the end, the notion of a more moral condition as the result of technological
intervention could be said to be nonsensical in any humanly conceivable context; that
is, if we accept that we humans have no way of measuring what more moral is. By
assuming that certain actions are more moral than others and proceeding to favor
them we instantly curb possibilities for action and hence impede the radical
unpredictability of plurality. The beneficence or utility of this unpredictability is not
the issue here, that is, I see no reason to defend it solely on the premise that it is part
of being and acting as a human. Nevertheless, in turning these inexplicable elements
of the human condition into matters of technique decidable by science, we are
leaving the human and its morals behind. Whether that is a good or a bad thing is
another matter. The implication is, nevertheless, that technological development
forces such change.
Persson and Savulescu (2010) acknowledge the hypothetical nature of their
proposal but considering its magnitude, their lack of attention to the systemic and
social (plural) side of things is painfully obvious when they claim that
[i]f human civilization is to avoid destruction or deterioration, human beings need to
become more human in the moral sense. Such morally enhanced humans may be
called transhumans or posthumans. We do not see that, if this change has to be
brought about partly by biomedical means, this would necessarily result in beings that
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are no longer human in the biological sense. But even if that were to be the outcome,
this would be of no significance, since species membership is unimportant. (Ibid. 668)

In the onto-epistemological sense, species membership is crucially relevant. It
demarcates the naturally occurring range of capacities and affordances, which is
bound to disappear with variable enhancements. Another question of which the
authors remain silent is what does “morally more human” ultimately mean in the
avoidance of destruction? Can individual moral enhancement be taken seriously as a
cure to the wide ranging, structurally infinitely complex problems that threaten life
on this planet? How about the Level II and III effects of such enhancements? In the
end, the prospect of changing the capacities (and thus also the affordances) of an
organism also transforms its experience and evaluation of its existence, and this may
happen in ways not originally intended. I continue to hold that changing the way an
organism is afforded opens up a whole new world for the organism in question,
which does not necessarily have to coincide with what preceded it in meaning and
value.

Additional complexities of moral enhancement
To morally enhance humans would supposedly involve manipulating the range of
certain psychological states, e.g. emotions, by biomedical means (see Douglas 2008,
231). Hypothetically, this could be used to categorically exclude some states that are
common to all humans and boost others in a manner that would exceed naturally
occurring combinations of these factors. The basic formula goes as follows: “[a]
person morally enhances herself if she alters herself in a way that may reasonably be
expected to result in her having morally better future motives, taken in sum, than she
would otherwise have had” (ibid. 229). In this chapter, I am interested in the
conditions that such enhancement presupposes.
No matter how one actually went about enhancing one’s motives, by either
attenuating or boosting certain psychological states, the first problem would be the
question of freedom, by which I do not refer to the possibility of conscious choice
but rather the nonconscious disinterestedness and purposelessness that are arguably
characteristics of human existence. In other words, my contention is that much of
what humans do cannot be estimated as being beneficial in a universal sense, which
is how beneficial seems to be often judged in the transhumanist utilitarian frame. In
the Arendtian sense, human action is not measurable by its effect. Rather, action in
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itself is relevant. This characteristic is totally purposeless on its own, yet, it is arguably
one of the aspects that makes the human human. In all, reiterating this point is to
emphasize once again the alterations that enhancement would potentially have on
the human as creature with a certain onto-epistemological identity.
Overall, the idea of moral enhancement seems to presuppose there exists a
category of motives that is inherently bad or evil. The problem with this view is, as
implied at the end of the previous chapter, that controlling singular motives cannot
guarantee a good result at the systemic level where individual motives are coupled
and form systems of higher complexity. At the level of the individual actor some
choices can be argued to have determinate bad results, but do we know how
controlling these choices plays out at the higher systemic levels? If it were possible
to orchestrate all individual motives so that they would dovetail each other, the
situation would be different but, again, certainly not human. This enhancement
presupposes a change in the type or category of acting, which surmounts the limits
of what human beings are capable; namely, avoiding certain feelings categorically.
Such a circumstance would certainly point to a post-human condition of existence.
Hence our human estimations of its character and consequences would necessarily
be inadequate.
It is the categorical nature of enhancement that makes it ontologically an artifice,
which intrinsically transmutes the value basis of the resulting condition. The entire
notion of morality, insofar as it can be even fitted within the ontology of artifice, has
to change. As political theorist Joseph Femia has noted: “But while morality as a set
of metaphysical postulates does not exist, morality as an observable system of rights
and duties, varying over time and space, clearly does exist” (Femia 2001, 114).
Morality is indeed observable by the human but even then, it has no clearly definable
parameters that could be improved. Rather, one could argue that morality—its
necessity for the human—stems from the very unpredictability and interpretability
of the human condition. A different condition, based on different affordances, would
observe a different kind of morality.
The idea of becoming more moral in the artificial sense is possible only by a
categorical shift away from the human—whose morality is not quantifiable due to its
plural nature—to a post-human one. Its condition must be amended in the process
of its creation to also view morality as something that can be corrected and controlled
by means of artifice. The human and its moral value, however, loses its meaning at
the very moment it is not allowed to be morally lacking.
The situation is so much more confused when some proponents of biomedical
enhancement do not regard moral behavior as being ontologically distinct from the
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artifice that is poised to enhance the capacity underlying moral behavior. Bioethicist
Elisabeth Fenton (2008), for one, has critiqued bioconservatives—and George
Annas (2004) specifically—for claims that suggest human rights and dignity are tied
to biological traits, in other words, for claiming that humans share biological traits
that separate them also morally from nonhumans (see Fenton 2008, 4).
Technological enhancement of these traits would then encroach on the dignity of
the human as a certain type of a unity. As Fenton correctly points out, many animal
species share with humans the capacity to feel pain (see ibid., 4), which makes them
morally relevant and, hence, we consider them as having a dignity similar, if not
entirely comparable to ours. Mere biological traits do not separate us morally from
other species/systems. It serves to note, however, that it is the human observer again
who has any understanding of anything moral in life. No other animal species can
seemingly do this. Morality is seemingly something that only emerges from a human
kind of shared experience in the world.
We may further question whether living systems without the level of selfawareness of the human experience pain in the same register as humans. I am
certainly not claiming animals do not suffer (they may even suffer more than us) but,
insofar as our experience of life differs from them, how can we estimate pain
universally? Again, this is by no means to say humans should behave cruelly toward
other forms of life. My point is as already implied above, that morality takes hold
only at the level of an observable system (i.e. there is no morality an sich), which
presupposes that those partaking in morality (i.e. humans for whom it clearly has
significance) must also share a world already at the level of their biological
affordances.
Fenton further criticizes views that seem to consider human dignity to be linked
to agency; meaning, in order for the human to be free and dignified, it has to have
certain capacities that allow it to perform in a like manner, regardless whether this
human wishes to do so or not (see Fenton 2008, 5). According to this view, moral
value would be unattainable even to humans with certain communicative
incapacities. Holding on to mere agency as a dividing line seems insufficient also
relative to artificial intelligence. However, the gist of this discussion is, as formulated
by Fenton, that “[i]f dignity is equivalent to agency, then clearly it is not necessarily
threatened by genetic technology, since most proposed interventions do not
endanger agency, understood as self-determination or the capacity to choose goals
and the freedom to pursue them” (ibid., 5, italics in the original).
On its face the argument holds but, again, there is no recognition of the larger
context where differently enhanced entities would supposedly share a world, i.e. act
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morally toward each other. As humans, we may choose to retain dignity for humans
whose agency is limited for the reason that we consider them our equals in other
senses. The question is, would genetically profusely and variedly enhanced entities
have the same sensibility to those with which they did not share other qualities?
Between humans, it would seem to me, we can generally intuitively gauge what
dignity means and where its limits lie (even if we often ignore such sentiments).
Would this be the case among differently organized post-humans? The trouble lies
in understanding the complexity of these situations. We cannot claim we could
calculate the relation between the enhancement of capacities and the consequence
of this on value systems in the large scale—there is no precedence on human moral
enhancement.
The post-human dimension of life inevitably seeps into these discussions. This is
particularly the case when we begin to equate quantifiable qualities with qualities that
resist measurement, as Fenton does, in noting that
[e]nhanced memory or intelligence, for example, would improve capacities that
humans already possess. If a student of the future is better able to recall material she
was taught years (or even semesters) before, her agency has not been undermined; she
is a more efficient agent when it comes to memory recall. Someone who lives to the
age of 150 is no less of an agent than someone of the current era who lives only to
85; the extra 65 years would, in fact, actually bestow more time in which to be an
agent. (Fenton 2008,5)

Here Fenton ties dignity with efficiency and longevity, which are then considered as
examples of moral enhancement. I am not suggesting Fenton does not see the
problem here, I am merely pointing out she does not sufficiently consider the
systemic complexities involved. A somewhat similar argument is present in Bostrom
and Roache’s treatment of Jürgen Habermas’ critique of the future possibility of
parents being allowed to choose (genetically) their child certain attributes and
capacities, which they themselves consider desirable. According to Habermas, such
artifice would compromise the freedom of the unborn child to become itself, as it
were, or to choose its own way in life (see Habermas 2003, 62). Bostrom and Roache
have criticized this view for its misplaced focus, namely that
[g]enetic factors—along with many other influences—affect what we are able to
achieve in life regardless of whether our genes have been specially selected for us. A
child whose genes have been specially chosen is, therefore, no less free or autonomous
than a child born with whatever genetic constitution happened to result from their
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conception. On the contrary, a child who, as a result of genetic manipulation, is born
with improvements in capacities such as intelligence and general health is likely to
enjoy more rather than less autonomy, in the sense that she will be better equipped to
realize the plans and ambitions she devises for her life. (Bostrom and Roache 2008,
21)

The beginning of the argument is solid, but then the authors present an assumption
that a measurable capacity (intelligence) results in more happiness, which cannot by
any means be estimated in the human frame of reference, unless it is done based on
the personal experiences of a unique individual. My objection here does not concern
any possible future organizations and conditions of life, whose moral value, if such
there be, I am incapable of imagining, but relative to the human, I am predisposed
to common understanding, according to which intelligent quotient or lifespan have
no direct correlation with how morally or happily a person chooses to live. A
psychopath may have a very high IQ and be highly motivated and it may be good
for him or her as a singular artificer with psychopathic goals but hardly for humanity
at large. We can always have statistics on happiness, but they do not refer to any
actual, experienced happiness anywhere.
The above discussion relates closely to the phenomenon of natality. Natality as
given, which here means simply that it remains hidden and uncertain to all, is the
foundation for unique lives, whose fate and impact on the world will be realized only
through action (see e.g. Arendt 1998, 9, 178). If natality became a matter of artifice,
i.e. design, then the question could be raised whether such design might at some
point compromise the idea of unique individuals born into the world with uncertain
qualities, which is, for better or worse, the foundation of plural existence. The
agonism of plurality, if you will, is further present in the aspect that action cannot be
reduced to an evaluative assessment (good or bad) based on the probability of it
having some successful end or realization. Design, even if it happened within the
limits of naturally occurring capacities and qualities, would certainly predispose those
enhanced to predetermined desiderata, whose realization over generations might be
far from what was expected, and in a bad way. The conclusion is that we cannot
predict the consequences of enhancement by any measure for, as Allenby and
Sarewitz point out, “[e]nhancing individual traits or capacities is a piecemeal project
that tells us nothing at all about what society can expect from the individual who is
being enhanced – or about what society can expect from millions of such enhanced
humans” (Allenby and Sarewitz 2011, 25).
We may further consider a hypothetical scenario in which all humans enhanced
themselves to be on par with each other in terms of motives and emotions. This
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would certainly encroach on the condition of human plurality as the basis of
uniqueness but, more precisely, who could estimate the convergence of these
“better” motives at the systemic level beyond individual couplings? It is entirely
conceivable, as noted above, that certain motives or emotions are beneficial at the
level of the individual and its couplings but disastrous at the level of multiplicity.
My criticism is not based on the logic of enhancement as such. Insofar as I can
tell, it works fine within the rules that govern logical arguments (see e.g. Persson and
Savulescu 2010). Neither am I particularly concerned for the human, since I see
enhancement to be inevitable in the current trajectory of development. I am,
however, concerned of the fact that even transhumanists seem to mistake the coming
era of enhancement for something we humans can logically assess and retain relatable
to our current epistemic frameworks. It is as if the images of the world, the manifest
and the scientific, had merged already and produced a sensibility according to which
moral understanding is a matter of logicality. The question is, does our existential
situation necessitate such a conclusion. As Persson and Savulescu point out, it is
easier for the human to do harm than to be constructive (see Persson and Savulescu
2010, 662), and, as technological advancement democratizes existential threat, it
might become necessary to start considering solutions beyond human speech and
action (cf. ibid., 666). This may be the area of consequence on which the path to the
post-human is eventually opened.
Enhancement or not, I hold that there can be no humanly ameliorating path
through this terrain. When we do not know what is more moral even in the human
case, how are we to determine this in the post-human case? Seemingly this can only
be done by turning the question of morality into a matter of artifice. It is by artificing
relative issues into questions decidable by logic that the post-human must be
engendered, if it is truly considered to be more moral than the human. And, in a
manner, considering the rising number of existential threats, transhumanists may
even be right in speaking of morality as a sub-discipline of universal logic.
Given these circumstances, is there reason to expect the development to lead to
a more liberal, free and ethical society? Some well-established transhumanists seem
to think so. According to James Hughes’ democratic transhumanism, the political
and social landscape in the post-human world would open in the following colors:
Our senses and cognition will be enhanced. We will gain control over our emotions
and memory. We will merge with machines, and machines will become more like
humans. These technologies will allow us to evolve into varieties of “posthumans”
and usher us into a “transhuman” era and society. [...]… transhuman technologies,
technologies that push the boundaries of humanness, can radically improve our
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quality of life, and that we have a fundamental right to use them to control our bodies
and minds. But to ensure these benefits we need to democratically regulate these
technologies and make them equally available in free societies. Becoming more than
human can improve all our lives, but only new forms of transhuman citizenship and
democracy will make us freer, more equal and more united. (Hughes 2004, xii)

In Hughes’ democratic transhumanism, all biological differences between individuals
are but sources of abject inequality. Be it obesity, height, intelligence, illness etc.,
everyone must have the right and opportunity to enhance their sources of
“inequality” as they see fit (see Hughes 2004, 196). It is not clear where this
enhancement arms race would find an equilibrium state where everyone would feel
absolutely equal relative to one another. Such a world would manifest a singularity
rather than a plurality. Again, what is lacking is the understanding that enhancement
demands a categorical shift in the organization of life and, hence, a wholly new
outlook to existence.
In advocating the making of everyone equal biologically (see Hughes 2004, 195196, 200), democratic transhumanism proposes to render autopoietic uniqueness
into allopoietic similarity, i.e. to do away with the plurality of the human grounded
in natality (see Arendt 1998, 9). In other words, the notion of equality to which
democratic transhumanism bases its argument implicates nothing less than equal
capacity similar to generational technologies (e.g. version 1.01, 1.02, etc. of computer
programs).
Modern visions of post-humanity become all the clearer, if viewed in light of past
insights. Hughes’ post-human world has intriguing parallels with the vision of the
future species of technology presented by the 19th century British satirist Samuel
Butler. Butler may well have been the first to consider technological systems as a type
of post-human species, irrevocably evolving toward self-realization. Aside from the
slightly sarcastic disposition of his notebooks, Butler managed to envision in them a
creature superior to the human not only in its performance but in its unequivocally
unclouded and non-human ethic, as the following quote testifies:
What sort of creature man’s next successor in the supremacy of the earth is likely to
be. We have often heard this debated; but it appears to us that we are ourselves
creating our own successors; we are daily adding to the beauty and delicacy of their
physical organisation; we are daily giving them greater power and supplying by all
sorts of ingenious contrivances that self-regulating, self-acting power which will be to
them what intellect has been to the human race. In the course of ages we shall find
ourselves the inferior race. Inferior in power, inferior in that moral quality of selfcontrol, we shall look up to them as the acme of all that the best and wisest man can
ever dare to aim at. No evil passions, no jealousy, no avarice, no impure desires will
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disturb the serene might of those glorious creatures. Sin, shame, and sorrow will have
no place among them. Their minds will be in a state of perpetual calm, the
contentment of a spirit that knows no wants, is disturbed by no regrets. Ambition will
never torture them. Ingratitude will never cause them the uneasiness of a moment.
(Butler 1917, 44)

Butler’s “prediction” is rather sanguine about the endgame of human artifice and the
resulting condition of existence. Human-specific emotional and cognitive categories
have been subsumed by a total ascendancy—organic and plural contingencies have
ceased to make sense. Artifice has rendered even ambition defunct. What remains is
being for sheer being’s sake; a freedom from contemplation—perhaps the most
optimistic aspect of all! The ancients saw that the human way of life can be abstracted
to its limits by regarding a life thinking, or vita contemplative, as the only free mode of
being, i.e. free from worldly things and ambitions (see Arendt 1998, 13-14). But
thinking can turn on itself any time, thereby becoming the root of avarice, evil and
“impure desires.” If we take our cue from Butler, the post-human foils the “highest”
of all human recourses by the very dissolution of consciousness, at least in the sense
that we humans can understand and appreciate it.
In Part II, I made a clear distinction between brain power and thinking, but with
perfected machines, whose inner life we cannot know, thinking might as well be
equated with sheer data processing. What separates Butler’s vision from the
transhumanist one is that the former, at least on the face of it, accepts the
ramifications of becoming a de facto demiurge and the necessary aloofness of the
conditions that will follow.
The post-human “society” that begins with the leveling of distinctions between
individuals becomes a positive force only at the event it is divested of anything
particularly human. Above, Hughes referred to this post-human world as if it was
still populated by humans, only now without their unwanted characteristics and
biological determinants and immensely more intelligent and wiser. Such creatures
still wanting democracy, however, is a paradoxical assumption given that their
conditioning as true equals already implies an absolutely altruistic and democratic
mode of being, i.e. there is no need to try acting accordingly because the right action
is already programmed into the very being of these post-humans.
Hughes’ criticism on what he refers to as libertarian transhumanism (see Hughes
2004, 164-173) offers in some ways a more realistic view of the endgame of human
artifice. If democratic transhumanism encircles itself with human social and political
categories, as if they were shared by all forms of conscious life, libertarian
transhumanism starts with the primacy of the individual and its right to choose from
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whatever enhancement it wishes. Hughes points to the influential roboticist Hans
Moravec, among others, whose brutal honesty cannot but elicit respect. When asked
about the socioeconomic implications of the rise of the machines (and thus also of
post-humans),
Hans Moravec responded: “The socioeconomic implications are… largely irrelevant.
It doesn’t matter what people do, because they’re going to be left behind like the
second stage of a rocket. Unhappy lives, horrible deaths, and failed projects have been
part of the history of life on Earth ever since there was life; what really matters in the
long run is what’s left over.” (as quoted in Hughes 2004, 173)

The practical question concerning the specifically libertarian understanding of
enhancement toward the post-human world is, in the end, how many differently
organized experiences and understandings of life does free proliferation of
technological enhancement create and how can they find ways to coexist? What are
the conditions of life that unite self-designed entities? Instead of the humanist social
contract, post-human existence (at least in its libertarian interpretation) coincides
more closely with Hobbes’ formless state of nature (see Hobbes 2009, chapters. 1314); only now it is a state of artifice, which gives everyone a right to all. This state
can be described largely as the opposite of the state of nature: not short but
chameleon-like quasi-immortality, not poor but abundant, not tentative but
expected, not brutish but clinical. The aspect such a post-human shared with
Arendt’s artificer-demiurge and Hobbes' natural brute would be their undeniable
solidarity and self-sufficiency as singular entities.
Philosopher David Roden has problematized the generally idealistic
transhumanist visions of ascendancy from human to post-human by noting that “the
differences between humans and posthumans could be so great as to render
accounting impossible or problematic in the cases that matter” (Roden 2012, 282).
Or, as he continues, perhaps “[w]e could not understand their thoughts or anticipate
the transformative effects of posthuman technology” (ibid. 283). This might result
in, Roden continues, post-humans having “experiences so different from ours that
we cannot envisage what living a posthuman life would be like, let alone whether it
would be worthwhile or worthless one” (ibid. 283).
At the same time, technologies are being designed to be used with the purpose of
providing new modalities of perception and communication (see Warwick 2007, 114;
Warwick 2008, 5-6). Novel ways of sensing and experiencing the world will result in
novel ways of evaluating and making judgements on the feasibility and preferability
of certain actions over others. In the extreme case, an artificial intelligence or a hybrid
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variant would not need to conform to anything feasibly human. In my view, it is this
notion of not being able to discern similarity is where the human versus post-human
situation will eventually culminate, and it boils down to issues relating to cognitive
and communicative enhancement beyond organic capacities and the resulting
problems in evaluating and understanding experiences and behavior in general.
The end of the human is necessarily tied to the capacity of artifice to produce
conditions of existing, knowing and communicating that exceed the ones that
humans organically share. If the human civilization does not experience some
external threat that disrupts this development, it seems the enhancement of the
human organism is a practical certainty. This is not because it is beneficial for the
human, rather, it is because both technological and economic developments enable
and necessitate such development. For example, it would be truly naive to think that
once, say, treatments to extend human lifespan became feasible, there would not be
demand and supply for it, legally or illegally.
What the above transhumanist visions tend to downplay or simply forget is that
the problematic concerning the post-human has no actual precedent in the history
of the species. While the living conditions, beliefs and values have varied widely
during the ages, the organic original humans have essentially remained the same.
They have thought, suffered, bled, and died like us. Their lifespans may have varied
but for the most part of recorded history, the affair with life has been short and
rather brutal. Science and technology have remedied this situation much but not yet
in a manner that would make a clear existential break with the past. What separates
contemporary humans from not only the ancients but quite literally from their
grandparents is the level and promise of artifice, which, as we saw at the beginning
of the previous chapter, is poised to intervene in the life process itself and render it
indefinite.

Post-human as overhuman
In this part, I have been developing an argument that concerns the conceptualization
of the post-human in terms of a disconnection from human affordances and
predilections. This disconnection and its ontological implications have not so far, in
my opinion, been sufficiently tackled by those interested in the final consequences
of technological development (for some exceptions see Agar 2010; Koene 2012;
Roden 2012; 2015). The boundaries of the human condition, as demarcated by
Arendt in the HC, alone no longer suffice to demarcate this circumstance.
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In this chapter, I take up the notion of post-metaphysics, in the sense of
incorporating nature and meaning as one, to discuss the dissolution of the human
condition. To assess the post-human implications of artifice compels an attempt at
shifting away from metaphysics, even if any such attempt can only be fractional.
In the previous chapters I sought to demonstrate that both in the posthumanist
and the transhumanist tradition of thought, the human as a center of things is not
fully problematized; it is left to playact the post-human. The proposal I wish to make
here at the end is that instead of retrograde moralism, passive nihilism or simplistic
pessimism, the onto-epistemological problems (including ethics and morality) the
post-human world posits on human consciousness can be addressed through
Friedrich Nietzsche’s philosophy of the Übermensch, or the overman78, which
Nietzsche accords with the “meaning of the earth” in Thus Spoke Zarathustra (see
Nietzsche 2008b). I will interpret the overman within the onto-epistemological frame
with a critical view to the notion’s transhumanist couplings. Moreover, in accordance
with the vocabulary of this work, I will henceforth talk about overhuman, instead of
overman.
Before moving on to transhumanist and other references to Nietzsche’s ideas and
presenting their bearing on my own argumentation, it should be noted, considering
Nietzsche’s aphoristic style79 and lack of an explicit system of thought, that Nietzsche
has been pliant to various ends and in this neither I nor transhumanist thinkers are
exceptions. My aim in this chapter is not to conflate Nietzsche’s philosophy of the
overhuman with the notion of the post-human, much less do I seek to offer a new
perspective to Nietzsche scholarship on this issue. I acknowledge certain relevant
structural similarities between Nietzsche’s ideation of the overhuman and my own
conception of the post-human. The overhuman is also closely tied up with another
Nietzschean concept, that of eternal recurrence (see Ansell Pearson 2005; Loeb 2011,
Sorgner 2011), which I will touch only briefly in this chapter. 80

78 The original German term Übermensch has been variously translated in the past (e.g. overman,
superman, superhuman and overhuman). I will be referring to it as overhuman.
79 The French deconstructionist Jacques Derrida took the meaning (or potential meaning) of
Nietzsche’s philosophy furthest in his essay built around an obscure fragment “I have forgotten my
umbrella” found in Nietzsche’s unpublished notebooks (see Derrida 1979, 123-124). Derrida’s point
is that whatever Nietzsche wanted to say by that fragment, if anything, no one will ever know, and this
obscurity is what one must accept when reading Nietzsche (see Michels 2004b, 25-26).
80 For more, see e.g. Paul Loeb’s (Loeb 2011) innovative interpretation of Nietzsche’s eternal return
and the overhuman and their problematics relative to the transhumanist notions of progress.
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My method is somewhat similar to philosopher Stefan Sorgner’s, who, in
response to the critical views on his article on transhumanism and Nietzsche’s
philosophy (see Sorgner 2009), stated that his aim was
to show that there are structural similarities between transhumanist reflections and
Nietzsche’s philosophy. I regard this insight as important because given such a
similarity it is possible to employ Nietzsche’s lines of thought to develop
transhumanist reflections further and to also reveal crucial challenges some
transhumanist concepts have to face. (Sorgner 2011, 3)

Transhumanist notions of overcoming the limitations of the human certainly
resound Nietzsche's philosophy of the overhuman (see Loeb 2011; More 2010;
Ranisch and Sorgner 2014; Sorgner 2009; also Tuncel 2017). It remains contested,
however, to what extent the idea of becoming a post-human through technological
enhancement fits in with Nietzsche’s own vision on overcoming the human. Yet, as
said, there are enough structural similarities to warrant this comparative analysis
between the overhuman and the post-human.
First, it serves to lay out the direct evidence that exists between transhumanism
and Nietzsche’s philosophy of the overhuman. One of the founding thinkers of
transhumanism, Max More, notes in reference to Nietzsche that
I can state with complete confidence that such an influence does indeed exist. I know
that because his ideas influenced my own thinking. That thinking led to my
introduction of the term “transhumanism” (only later did I discover Huxley’s prior
use of the term), to the publication of my essay, “Transhumanism: Towards a Futurist
Philosophy” (More 1990), and to my original transhumanist statement,
“The Extropian Principles” (later “The Principles of Extropy”, More 1990b). (More
2010, para. 4)81

More does not fully deny or validate Nietzsche’s applicability to transhumanists’
science and technology -based methods in overcoming the human (see ibid.; also
Sorgner 2009; Ranisch and Sorgner 2014). I am presently more concerned with the
onto-epistemological aspects of this overcoming, regardless of the means. In other
words, my point is that whether technological enhancement applies or not as a means
is secondary to the condition that results from surmounting the human. Below, I will
propose that both the overhuman and the post-human can be said to share in what

81 The extropian principles (‘extropy’ stands here as the antonym for ‘entropy’) refer to the ideals of
improving and remedying the human condition by various means, the most central of these means
being scientific and technological.
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can be called a post-metaphysical condition.82 Even if only the latter’s emergence can
be seen as resulting from technological enhancement, both point to conditions of
existence that cannot be defined as being human, at least not in the Arendtian frame
within which the human and its condition have been demarcated in this work.
Stefan Sorgner, a proponent of Nietzsche’s thinking in transhumanist philosophy,
notes in the article that practically started the still ongoing debate on Nietzsche’s
place in the pantheon of transhumanist precursors (see e.g. Loeb 2011; Babich 2011;
Tuncel 2017) that
both transhumanists and Nietzsche hold a dynamic view of nature and values.
“Transhumanists view human nature as a work-in-progress,” Bostrom says (2005b,
1). So does Nietzsche. He holds a dynamic will-to-power metaphysics which applies
to human and all other beings, and which implies that all things are permanently
undergoing some change. There is nothing which is eternally fixed. (Sorgner 2009,
para. 5-6)

I agree with Sorgner on all points but one. I hold that transhumanism—at least in
light of the cases discussed in the earlier chapters—does not have a dynamic view of
values in the sense that Nietzsche envisioned them in the idea of the overhuman.
Robert Ranisch and Stefan Sorgner have pointed out that transhumanists, as they
often tend to hold on to liberal values, are uneasy with the Nietzschean connection
for the obvious reason that Nietzsche entertained radical anti-liberal views (see
Ranisch and Sorgner 2014, 18). I have already shown in previous discussions that the
value basis in transhumanism is firmly rooted in Enlightenment humanism and as
More points out (see More 2010; also Bostrom 2005a), transhumanism’s liberal and
utilitarian principles are incompatible with Nietzsche’s values.83 Undeniably, as
political theorist Joseph Femia notes,
Nietzsche sought to demolish every sacred cow of Enlightenment thought; unlike
them, he offered no reassuring alternative—no God, no tradition, no higher moral
law. His writings are the intellectual equivalent of a scorched earth policy, razing
cherished beliefs to the ground while betraying perverse delight in the resulting moral
void. (Femia 2001, 113)

82 The intractability, and certainly irony, too, of engaging in metaphysical argumentation to reveal a
post-metaphysical condition is not lost on the author. Yet, in another sense, one may argue, this absurd
situation only amplifies the seriousness and the apparent urgency of the proposition.
83 It is true that I am referring to transhumanism generally. I do acknowledge there are those who
consider themselves transhumanists but are against the liberal humanist undercurrent.
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As regards my probe into the Nietzschean notion of the overhuman, this is exactly
how the philosophy of the overhuman should appear to a human creature. It is not a
philosophy for the human. The following discussion seeks to elucidate the inherently
“inhuman” affordances that the notion of the overhuman brings forth.
Inhumanness of ontological monism
For the discussion on the similarities between the overhuman and the post-human,
to properly start, we can examine Nietzsche’s description of the circumstances
behind the emergence of the overhuman:
To endure the idea of the [eternal, TK] recurrence one needs: freedom from morality;
new means against the fact of pain (pain conceived as a tool, as the father of pleasure;
there is no cumulative consciousness of displeasure); the enjoyment of all kinds of
uncertainty, experimentalism, as a counterweight to this extreme fatalism; abolition of
the concept of necessity; abolition of the “will”; abolition of “knowledge-in-itself.”
Greatest elevation of the consciousness of strength in man, as he creates the overman.
(Nietzsche 1968, 545-546)

At first glance, the overhuman seems to contradict the modern scientific attempt to
reveal everything in itself; an artificial determination to certainty. This seems,
however, contradictory only in reference to the human. The condition the above
criteria presupposes no longer affords uncertainty, pain etc. from the perspective of
the human. Enjoyment in absolute uncertainty cannot but infer a radically different
onto-epistemology, one that perhaps need not even recognize life as a happenstance
between an emergence and disappearance from the world.
The notion of the overhuman implies a radical reorganization of existence, a total
paradigm shift in understanding oneself and the world. In the context where it first
appears, Nietzsche’s Zarathustra is speaking against all superworldly hopes and
meanings, and that the meaning of the earth, i.e. the overhuman,84 manifests their
opposite. Zarathustra declares that
Man is something that is to be surpassed. What have ye done to surpass man?
All beings hitherto have created something beyond themselves: and ye want to be the
ebb of that great tide, and would rather go back to the beast than surpass man?

84 In the translation I have consulted (Nietzsche 2008b, Thomas Common, Trans.) the German
Übermensch is translated as Superman.
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What is the ape to man? A laughing-stock, a thing of shame. And just the same shall
man be to the Superman: a laughing-stock, a thing of shame.
Ye have made your way from the worm to man, and much within you is still worm.
Once were ye apes, and even yet man is more of an ape than any of the apes.
Even the wisest among you is only a disharmony and hybrid of plant and phantom.
But do I bid you become phantoms or plants?
Lo, I teach you the Superman!
The Superman is the meaning of the earth. Let your will say: The Superman SHALL
BE the meaning of the earth!
I conjure you, my brethren, REMAIN TRUE TO THE EARTH, and believe not
those who speak unto you of superearthly hopes! Poisoners are they, whether they
know it or not. (Nietzsche 2008b, prologue, 3.)

In the frame of this work, the human to which Zarathustra refers is undeniably a
work in progress. Having evolved to the level of a self-aware (and thus plural)
creature through blind organic processes, it has also become separated from life as
such (and thus also from the meaning of the earth, i.e. organicity) via its
interpretations and doubts about its own role and meaning in the totality to which it
itself can only refer to as nature.85 All the metaphysical struggles and otherworldly
hopes are the consequence of an organization of life that could not help itself, until,
perhaps, as its knowledge and methods of control surpassed its organic boundaries.
Considering Nietzsche's overhuman alongside with the post-human is an attempt,
even if necessarily a very limited one, to look beyond the human, as we humans have
come to know ourselves. The overhuman posits—as does the post-human—a
paradoxical ideal to which the human cannot readily admit for its apparent
inhumanness. Nietzsche outlines such an ideal in his aphoristic style:
Another ideal runs ahead of us, a strange, tempting, dangerous ideal to which we
should not wish to persuade anybody because we do not readily concede the right to it
to anyone: the ideal of a spirit who plays naively—that is, not deliberately but from
overflowing power and abundance—with all that was hitherto called holy, good,
untouchable, divine; for whom those supreme things that the people naturally accept
as their value standards, signify danger, decay, debasement, or at least recreation,

85 Heidegger’s warning against reading Nietzsche as a proponent of biologistic thinking recognizes that
science (i.e. biology) is just another human means of observation and a construction of life, which
cannot penetrate life as such (see Heidegger 1991, Volume III, 45-46).
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blindness, and temporary self-oblivion; the ideal of a human, superhuman well-being
and benevolence that will often appear inhuman […]. (Nietzsche 1974, 347)

The ideal of the post-human, if it is understood as the enhancement of the organism
to superhuman levels, must devalue the human and whatever value the human found
meaningful—yet, not out of contempt but out of sheer capacity and affordance. This
is the paradox the human must live with in connection to its aim at overcoming itself
in the most material sense imaginable.
While Nietzsche’s views often espouse radical contingency and freedom of
expression, his values were not particularly dynamic; in the end, the overhuman must
categorically banish all human (plural) sense of morality (cf. Nietzsche 1968, 545546). Yet, dynamism in reference to the character of the over-/post-human is
another matter, as noted. Nietzsche’s categorical reconfiguring of morality’s role in
the overhuman and the subsequent freedom that it affords in action, opens a playing
field to whose couplings the human cannot fully relate. In the end, for the
overhuman only ontological monism, “a world as it is without substraction,
exception or selection” (Nietzsche 1968, 536), reflected in the yes-saying, lifeaffirming instinct toward all things contingent, eternally recurring—and thus vital—
has any inherent value.
This implies a move beyond the dualisms of metaphysics (e.g. manifest/scientific,
good/evil). My contention in relation to Nietzsche’s overhuman is that, even though
the path to the post-human condition(s) is paved differently from Nietzsche’s own
explications on the overhuman, its endgame, insofar as it is possible to conjecture,
appears to rest on a similar post-metaphysical wager that seeks to suture the fissure
between the ideal and the real. To fully undertake this challenge, I will next discuss
the formative idea behind the overhuman and how it relates to the end of artifice
and emergence of the post-human.
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Will to power evolved
The overhuman basically represents the highest, or the most complex, manifestation
of Nietzsche’s concept of will to power, understood as the constant contestation and
striving for change in all living things. Will to power is fundamentally related to what
I have referred to as organicity in this work. Nietzsche himself viewed it as the
primary principle in all life (see Nietzsche 1968, 148). However, contrary to the
general biological and physical views of the life process, he did not see it as a lifepreserving force or a struggle for survival, but a struggle for dominance. In The Gay
Science, Nietzsche remarks that “[t]he great and small struggle always revolves around
superiority, around growth and expansion, around power—accordance with the will
to power which is the will of life” (Nietzsche 1974, 292).
If interpreted in the evolutionary frame (see Sorgner 2009), will to power can be
said to manifest the drive toward stronger, more powerful and thus also more
complex organizations of life; a process that has culminated in the human organism
on this planet. In the frame of this work, will to power reaches its pinnacle in the
self-conscious, brain-powered and, indeed, rational human drive toward the
artificiality of life. The intensity of human willing is arguably most poignantly
reflected in its will to build its own artificial world. In a Nietzschean interpretation
of the process of life, it can be proposed that only at the human level of complexity
does organicity and its blind and chaotic will to power transform into will to artifice.
Nietzsche did associate will to power also to the human will to know and to create.
This connects will to power to the present business at the heart of human artifice
and consequently also to the construction of the post-human. In Beyond Good and
Evil, Nietzsche refers to “will to truth”, which he then correlates with philosophers,
who “reach for the future with a creative hand and everything that is and was
becomes a means, a tool, a hammer for them. Their “knowing” is creating, their
creating is a legislating, their will to truth is—will to power” (Nietzsche 2002, 106).
Transposed to my framework, artifice emerges as the path to surmount the given
and to absolute dominance over the given, which, manifests not so much an escape
from nature but a return to it. This nature cannot be conflated with organic terrestrial
circumstances any longer. It is rather nature objectified by artifice, to which Arendt
referred as “earth alienation” (see Arendt 1998, 264-265), or the result of the human
being capable of distancing itself from its earth-bound conditions, whether by
perspective (as in the case of Galilei’s telescope) or by actually learning how to
operate on the organic and plural condition that afforded the human animal its
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terrestrial existence. The overhuman born of artifice is nothing if not cosmic in its
ontology.
While I am not claiming Nietzsche had science and technology in mind as “the
meaning of the earth”, this is actually what has been taking place since the 19th
century scientific and technological discoveries, as was discussed, although with a
slightly different vocabulary, in Part II—I will return to this aspect later on in this
chapter.
A return by means of artifice is not how Nietzsche envisioned the integration of
the human back to nature—nor could he have anticipated the potential of
contemporary artifice at that moment in time. Yet, the means are not as relevant as
the end at this point.
As suggested above, when the human discovers the principles at work in the life
process and learns to manipulate them, a return to nature, in the form of reorganizing
life, becomes realistic. The evaluative principles of what is good and just—or the
questions that could not previously be answered, or fully incorporated into the
human as a totality—will yield under the principle of artifice, since then through
artifice what can be considered good and just becomes technically manufacturable,
singular facts of life. In the human context, such a means cannot be reconciled, yet,
the present discussion is an attempt to think about a condition of existence that had
such control over this condition. The aspects the human had to leave open and
deliberable, have suddenly become matters governable by technique. This condition
is what I will below refer to as post-metaphysical.
Post-metaphysical conjecture
The notion of post-metaphysical derives from Martin Heidegger’s conception of the
end of metaphysics in connection to Nietzsche’s philosophy (see Heidegger 1991,
Vol. IV, Ch. 22). Heidegger explicates this circumstance as follows:
The truth of being as a whole has long been called metaphysics. Every era, every human
epoch, is sustained by some metaphysics and is placed thereby in a definite relation to
being as a whole and also to itself. The end of metaphysics discloses itself as the
collapse of the reign of the transcendent and the “ideal” that sprang from it. But the
end of metaphysics does not mean the cessation of history. It is the beginning of a
serious concern with that “event”: “God is dead.” That beginning is already under
way. Nietzsche himself understood his philosophy as an introduction to the beginning
of a new age. He envisioned the coming century—that is, the current, twentieth
century—as the start of an era whose upheavals could not be compared to anything
previously known. (Heidegger 1991, Vol. IV, 5)
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It is in this same light that the notion of the post-human appears as a beginning of
something previously unknown. The crucial difference is that whereas Nietzsche’s
vision of the overhuman was still an exercise in metaphysics, the post-human will be
founded on material techniques and technologies.
Philosopher Keith Ansell Pearson points out that “[w]hen Nietzsche posits the
overhuman as the ‘meaning’ (Sinn, sense and direction) of the earth, he has in mind
a postmetaphysical human being. The extraordinary nature of this being is what we
encounter in Nietzsche’s first sketch of the thought of eternal return” (Ansell
Pearson 2005, 1). I argue that any consideration of post-metaphysical, in the sense
of a condition of existence, necessarily excludes direct reference to the human. If we
recall the brief discussion on the eternal return in the first part of this work (see
chapter “Life process vs. the individual”), my argument was that Nietzsche’s version
of it challenged the human to live its life in the face of it being repeated in the same
form eternally. This seemed to necessitate the total acceptance of organicity as the
only redeeming principle of life. Yet, for the human to be able to accept such a
proposition, it would have to overcome its own humanness. For Nietzsche, this
demanded the reevaluation of all values and the creation of the overhuman (see
Nietzsche 1968, 545).
On its surface, the doctrine of eternal recurrence resembles the toils of none other
than tragic Sisyphus, the mythical superhuman figure, condemned for his trespasses
against the gods to an eternity of doing the same thing over and over. Even if such
a fate is unrelatable to human existence, it is still imaginable. In Sisyphus, both the
meaninglessness of the universe to which the finite human is thrown and the price
of having to come to terms with this fact—i.e. the task of choosing between actively
suffering the toils and passively sitting down at the foot of the hill, as it were—come
to a sharp focus. The ameliorating aspect in this image, if not for the human, then
perhaps to the post-human, is that, as philosopher Paul Loeb notes, Sisyphus
does indeed succeed in getting the stone up to the peak of the mountain, and indeed,
that he succeeds in doing so over and over for all eternity. Similarly, if we do succeed
in creating a stronger and healthier species, this is an achievement that we will be
repeating in just the same way over and over for all eternity. As Ivan Soll noted a long
time ago (1973: 335-338), there is therefore nothing in eternal recurrence that
precludes the possibility of complete progress and success within every cycle of
repetition. (Loeb 2011,12)
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The idea of eternal return is a part of a cosmological philosophy and without taking
this into account, the overhuman will appear as a nihilistic entity. The secret to
understanding the Nietzschean overhuman lies, in my view, in that it concerns a
system larger than any human individual can properly experience. As can be deduced
from Loeb's account, will to power is the means by which the eternal recurrence
assumes a developmental form: if eternal recurrence were taken as the starting point,
then every action, deed or philosophy that emphasized safety, equality, restraint, and
satisfaction in the present, would essentially be anti-progress and thus anti-life. The
manifest image of the world, where the human encounters itself as human,
necessarily dissolves before such a post-metaphysical being: Truth, or the ideal,
cannot be incorporated (literally) into the human as a plural, and thus metaphysical
creature (cf. Nietzsche 1974, 171) and, supposedly a post-metaphysical condition
would claim access to truth in the singular, as a question no longer divided between
the subjective and the objective. Then the task in the creation of the post-human
concerns the unification of perspectives into an over-human artifice, which cannot be
contained by human conceptions of existence.
Such a post-metaphysical ‘post-human image of the world’ runs parallel to what
Martin Heidegger referred to as inverse Platonism—or
[t]he fulfillment of metaphysics, that is, the erection and entrenchment of
consummate meaninglessness, thus remains nothing else than ultimate submission to
the end of metaphysics—in the guise of "revaluation of all values.” For Nietzsche's
completion of metaphysics is from the first an inversion of Platonism (the sensuous
becomes the true, the suprasensuous the semblant, world). (Heidegger 1991, Vol. III,
176)

The high strangeness of post-metaphysics, at least in the above sense, seemingly
refers to a view of the world not riven into the true and the untrue, or to things
themselves and their appearances. The subject–object dichotomy that automatically
separates the human from not only organicity but also its own artifice, no longer
holds. From the perspective of the human observer, the image is reminiscent of
animal life: animals (and machines) do not have identities and, as a result, they do
not manifest a plurality of beings but are fully realized, incorporated into the world
as singularities. The post-human, as it has been conjectured here, has this aspect of
singularity, too. Yet, it cannot be equated with animals or machines. Whatever the
aspect that separates it from them may be, I hold that the ultimate affordance of the
life of artifice lies in the possibility of overcoming the metaphysical lacuna particular
to the human organization of life by technological means.
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Post-metaphysics, in the current framework, points to a capacity of rendering
ethical (and other plural) concerns into matters of artifice. From the human
perspective, it involves the idea becoming flesh. Metaphysics simply refers to that
which does not dissolve in the face of scientific and technological scrutiny. Yet, the
enhancement scenarios discussed in previous chapters are indicative of
circumstances where all life becomes computable, a post-metaphysical circumstance,
were ideals become design choices. The moment this becomes a reality, the human
as a unique, autopoietic instance of life, loses whatever meaning it once had. If this
transformation happens without proper awareness of its potential consequences,
nihilism—it being the commonest reaction to a loss of a fundamental ground on
which to base meaning—comes into play at an unprecedented scale as the human,
both as an ontological and an epistemological category, begins to dissolve. Once the
ground falls, i.e. once the human as a category, with its insurmountable metaphysics
loses meaning and function at the center of life, something has to emerge to fill the
void. That something can be called the post-human.
It serves to note that the doctrine of eternal recurrence, or return, entails the full
consequence of the realization of the absence of all otherworldly (moral) and
interpretative (i.e. plural) principles, which is ultimately the reason why the human,
having accepted the eternal return, and thus the absence of superworldly meaning,
has no other recourse but overcome itself wholesale. In a sense, one could argue, the
notion of the overhuman subsumes the scientific image of the world. It entails the
overriding will to surmount the biologically given. The resulting condition is
suggestive of a condition beyond the human, which cannot conceive of a life
completely devoid of all given meaning, value and purpose (i.e. external to the
meaning of the earth). In this image, the human can only face an eternity of
meaningless repetition at the level of organicity.
The overhuman with its eternal return does not imply a biological perspective to
life in the scientific, goal-directed sense of the term, but, rather, in the chaotic sense
of organicity without intrinsic meaning beyond life’s own autopoietic forcefulness,
which in itself cannot be reduced to any singular organism. This idea of nature comes
up in Heidegger’s concluding remarks on Nietzsche’s will to power and its relation
to the idea of eternal recurrence:
Only if being as a whole is chaos will the ongoing possibility of forming itself
“organically” in delimited constructs of dominance of relative duration be guaranteed
it as will to power. “Chaos,” however, does not mean blindly raging confusion, but
the manifoldness of beings as a whole, which is always pressing for the ordering of
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power, always demarcating boundaries of power, and always weighted toward a
decisive outcome in the struggle to delineate power. (Heidegger 1991, Vol III, 214)

This interpretation does not contradict the assessment of artifice as a part of the
struggle to “delineate power”; artifice being an ontology originating from the
ordering of nature’s struggle into the unity that refers to itself as the human. In
transhumanist views, will to power seemingly ties in with the processes of artificially
amending the human organism to change its being (or organization). Will to power
runs parallel to the formative force of human brain power (cf. Heidegger 1991, Vol.
III., 214), which, as I have argued, entails the potential to surpass the given, both in
the abstract philosophical and the material technological sense.
At the same time, it needs to be articulated that corresponding to the human and
its condition, artifice presumes development toward a definite end, or a purpose that
strives for levelling of existence, thus making it less unpredictable, one way or
another. This aim seems incompatible with a strict Nietzschean understanding of will
to power, which is an internal necessity that does not seek external goals, thereby
remaining an unpredictable and formative impulse against the constraints of
existence. Or as Nietzsche expounds
[i]ndeed life itself has been defined as an increasingly efficient inner adaptation to
external circumstances (Herbert Spencer). But this is to misunderstand the essence of
life, its will to power, we overlook the prime importance that the spontaneous,
aggressive, expansive, re-interpreting, re-directing and formative forces have, which
‘adaptation’ follows only when they have had their effect; in the organism itself, the
dominant role of these highest functionaries, in whom the life will is active and
manifests itself, is denied. (Nietzsche 2006a, 52)

External circumstances do not determine the organization of the autopoietically
defined living system and its course; rather, it is these external circumstances against
which the living system must fight (and manipulate them by artificial means as in the
case of the human) to conserve its identity as a specific form of life. In this sense,
the sustenance of internal cohesion manifests a power over the exterior. Adaptation
is a secondary phenomenon.
To move on, if we couple the ontology of artifice and will to power in our
estimation of a post-human condition, we end up with a constant striving toward a
boundary beyond which that what was given, i.e. the biological, no longer serves as
the foundation for existence. This results in the overcoming of the human as a
biological necessity and reveals a new playing field, one that is fully artificial, along
with new meanings and values.
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One may argue there is nothing truly new to this idea, at least not for the
scientifically minded people. Stefan Sorgner notes that “I think that the relevance of
the posthuman can only be fully appreciated if one acknowledges that its ultimate
foundation is that it gives meaning to scientifically minded people” (Sorgner 2009,
sec. 1.2. para. 4). Sorgner is correct in raising the notion of meaning to the fore at
this point. In the human context, the only remedy to nihilism is an unwavering belief
in something that gives meaning to life and, this belief can, in contemporary
circumstances, seemingly be placed only in the scientific view of the earth and life
on it.
Some contemporary critics have argued that techno-progressive and
transhumanist views of the future are nothing short of technological fideism (see e.g.
Proudfoot 2012; Bringsjord, Bringsjord and Bello 2012). Such critique is arguable
only if the religious and the scientific are not squarely conflated, as there is quite a
significant difference between believing in an ethereal world beyond the material one
and believing in the human capacity to transcend organic limitations and become a
self-designed god. Belief or faith does not automatically presuppose an other-worldly
metaphysics, rather, here it should be viewed simply as a principle that motivates and
gives reason to move forward. In fact, such a belief is precisely what seems to be
lacking in posthumanism, which has gone so far as to undermine the foundation for
the possibility of human experience as a measure of reality. Belief is also lacking in
bioconservative views, inasmuch as they see no other recourse but to complain
against development in general. In transhumanism belief is found in the potential of
scientific and technological effect, yet, what is lacking even in transhumanism is the
understanding of what the aim in itself comprises. This is where Nietzsche may be
helpful for transhumanists.
Yet the post-metaphysical condition, as described above, seemingly demands the
upending of recognizable meanings and values, and the so-called scientifically
minded people have to somehow incorporate this circumstance to their faith. The
post-human necessitates a giant leap of faith, and whatever its meaning and value, it
does not disclose itself until it becomes manifest in the world. Here, the scientifically
minded people still need to overcome one form of metaphysics. In light of the above
discussions, very few have begun to assess the final ramifications of artifice.
Science has no doubt provided new “sacral" knowledge that fills the gaps left by
irrational beliefs in and otherworldly designer(s). Science is the means by which the
human is slowly brought back to the level of “the meaning of the earth.” But as a
means it is still too human. Only once the blind, unreflective tendencies of life as such
toward disintegration and order turn into objects of enjoyment, to paraphrase
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Nietzsche, will artifice gain life in the strictest post-human sense. All belief in the
post-human is bad faith, in the existential sense, if it remains at all connected to
values and goals outside pure artifice.
It is certainly true that the overhuman remains an ambiguous piece of metaphysics
(at this juncture, the same may be said to apply to the notion of the post-human).
This makes its appreciation, or depreciation, for that matter, almost too easy (and
painless). Yet, Nietzsche's ambiguity on this point is perfectly in line with the
essentially uncanny nature of the phenomenon he sought to philosophize. Ambiguity
is precisely what we humans should feel in the face of that which will eventually
succeed us.
With regard to the key problematics of this work, the crux of my “postmetaphysicalizing” is that we are in need of a whole new framework for estimating
the world that is engendered by human enhancement and artificial life, and whether
it even should entail anything we consider social, ethical or free. A world beyond good
and evil, or a world that exists outside of truth and untruth, is what is now being
conjured via artifice, but the understanding of this new world in the making remains
entrenched in human categories. One can wonder whether it is this inherent
inhumanness of the post-human that makes even transhumanists stay clear of
addressing the problem in full. Perhaps we should consider artifice at its final limit
as an overdriven death instinct? Hence, instead of being “an urge inherent in organic life
to restore an earlier state of things” (Freud 1961, 30), the human stakes everything for the
promise of an artificial, untroubled life, whose exigencies it cannot fathom.
My visiting Nietzsche in this chapter aimed to demonstrate the perplexities related
to notions concerning the overcoming the human in the post-human sense. The
means of sense-making at our disposal are necessarily too human. The post-human
understood not only as a distinct but also as a total onto-epistemology, concerns
nothing less than human extinction and involves an aim to understand life as
conditioned by artifice tout court.

Life of artifice
The underlying claim in this work has been that to the extent we are concerned with
the basic boundaries and affordances of the human animal—based on which it is
also feasible to distinguish the human from other, either organic or artificial
organizations of life—the autopoietic theory of living systems and the Arendtian
tripartite formulation of the human condition provide a fruitful framework. In this
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framework, artifice, which in our time has begun its ingress into organicity as a mode
of enhancement, is attaining a dominant position in the life of the species. Yet, as
argued already in the Introduction, artifice is itself inherent to the organization of
human life. Both the autopoietic and the Arendtian understanding of the human as
a living system suggest as much. In the former case, the human organization of life,
as it is manifest at the level of a unity in the physical space, involves structural
affordances that facilitate the manipulation and observation of the environment (see
Part I, chapters “Autopoietic hierarchies,” “Structural dialectic” and “Human
organism and artifice”). This makes the human innately a world-building animal.
At the end of Part II, I arrived at the conclusion that human artifice and its
manifestation in technological development presents an ontological logic that
outshines every attempt—including the present one—at understanding what the
human and its machines are doing (see Allenby and Sarewitz 2011; Dupuy 2009;
MacKenzie 2015). Relative to its artifice, the human is best likened to a passenger,
passive and ignorant of most of what conditions it, habitually guided by the ends that
are afforded to it and not by conscious reflection on the conditioning elements
themselves (see McLuhan 1994). Earlier in in Part II, I argued that techne is a process
directed outward into specific goals and objects. Such processes cannot turn in on
themselves without becoming pathological. In other words, “craft or technical
knowledge is not reflexive; it does not change the framework of tradition and
expectation within which it operates” (Carr and Kemmis 1986, 33). Techne was
contrasted with praxis, which has no such limitations as to its framework: it is defined
by no end, tends toward no specific goal, nor is it bound by any external set of
principles or laws, other than its freedom as a self-creating process. Praxis can turn
on itself any time and for any reason. It can do this because it adheres to no
knowledge that is of necessity. This also makes praxis controvertible in the scientific
view of the world.
The life of artifice and the life of plurality, so to speak, are based on different
human capacities and affordances. It is in this sense that reflexive thinking, even if
sometimes rampant, as in this work, has not and could have not helped the human
reconcile with artifice and its eventualities. However, due to its end-seeking character
artifice reserves the power to surmount not only organic but also plural concerns; in
fact, as I have argued in this part, the final affordance of human artifice is the posthuman, which, as the culmination of human artifice coincides with the disappearance
of the human as a biologically given circumstance.
The onto-epistemological wager of this work rest on the identity of the human,
i.e. what is most meaningful to its existence, in the sense of its self-coherence as a
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certain type of organism, which involves, to the highest degree, self-awareness and
the resulting exigencies concerning observation and world-building. We saw in Parts
I and II that in the case of this self-aware, intelligent animal, mere laboring and acting
are not sufficient to release the pressures brought on by the experience of existence.
For most of human history, the alleviation of the exigencies of existence
depended either on primitive artifice or promises of a superworldly existence, the
latter of which, endless in their aims and meanings as they are, have no determination
to develop. Their relief is not of this world. Even though artifice has always
manifested itself as the primary recourse against the uncertainty and ruin of natural
processes, e.g. in the form of architecture and medicine., its development into an
overriding ontology was slow and sporadic. Only when the human developed
sufficiently as an observer, that is, only once it learned not to trust its sense
experience and inner assumptions alone, could artifice procure its path to
dominance. Galilei’s telescope as the emblem of the observer’s “earth-alienation”
works well as a point of departure, although, as Arendt pointed out, Galilei himself
was no revolutionary but securely rooted in the premodern traditions (see Arendt
1998, 248-249).
The earth alienation of the scientific human, which also began the formation of
the scientific image of the world, was, according to Arendt, of much greater
importance than “the withdrawal from terrestrial proximity contained in the
discovery of the globe as a whole and the world alienation produced in the twofold
process of expropriation and wealth accumulation” (Arendt 1998, 264). While
artifice was and still is intrinsically tied to both developments, it has been in the
scientific sense of the human proving itself that it can think of the world and itself
from the perspective of the universe (see ibid., 265) that artifice has affected the
human condition and its development the most.
The supranatural (and metaphysical) predilections of the human were also to be
rendered inconsequential within the scientific image of the world. The human
propensity to turn to otherworldly causes began to loosen at the same time as the
human became alienated from its earthly experience. Put in very short strokes, it was
the victory of human reason over mysticism, or the supersensible, from Descartes’
scientific method to the astute observance of natural phenomena by naturalists like
Darwin that finally gave rise to Nietzsche’s famous parable of the madman
announcing the death of God in the late 19th century:
God is dead. God remains dead. And we have killed him. “How shall we comfort
ourselves. the murderers of all murderers? […] What festivals of atonement, what
sacred games shall we have to invent? Is not the greatness of this deed too great for
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us? Must we ourselves not become gods simply to appear worthy of it? There has
never been a greater deed; and whoever is born after us—for the sake of this deed he
will belong to a higher history than all history hitherto.” (Nietzsche 1974, 181)

At the level of the human condition even today, the shadows of these premodern
gods still decorate the walls of innumerable imaginary caves (cf. Nietzsche 1974,
167). It was within the scientific image of the world that gods relinquished the world
to the human. In this image, the human no longer owed its existence, much less its
development, to some unknowable, otherworldly cosmology. The “sacred games”
that were invented were of a rational derivation and securely fastened to a notion of
what human brain power could fathom the universe and everything in it to be like.
The subsequent effect was the prioritization of the human condition as the focal
point of development, which, as has been argued in this work, has now arrived at a
point where the question has become one of enhancing the organism itself. The
prioritization, did not, to be sure, make the human understand itself better, rather,
the human became just another system to be extended and enhanced according to
the logic of artifice.
In Part II, I discussed how the ancient assessments on techne and theoria began to
converge in the West already in the 18th century and reached their culmination in the
19th century theories of machines, which also began the rationalization of the human
condition at large (see Beniger 1986). Both the motivation for existing and the
alleviation of toils and troubles were now to be found by increasing control over the
natural domain. I also argued that no amount of control will ever be enough in this
regard. Or, technological development results in the need for more control and this
coupling can seemingly end only in the culmination of artifice attaining fully its own
condition of existence, as separate from the biologically given. This conclusion led
us to the final part and its discussions on the post-human.
From the tripartite ontological perspective, which I adopted from Arendt and
have now taken to my own conclusions, there is no conceivable way for the human
to build its world without it becoming increasingly complex and detached from its
organic foundation. As a side note to this, it would not be completely incorrect to
say that you are reading this dissertation because the author (yours truly) has passed
a type of a reverse Turing test: an artificial program, called Turnitin, has verified this
dissertation to be an authentic composition by a human being. In many ways, the
human has already arrived at the point where it needs artificial programs to tell
between humans and artificial programs. The current unwieldiness of these
programs notwithstanding, only an artificial program is capable of scanning and
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matching the immense quantities of data involved to confirm the originality of the
work. It is thus technology that watches over human inconsistency, be it deliberate
or not; the machine and its computational intelligence being the epitome of
consistency and truth (see Latour 1992, 232).
In this final part, I proposed the complexity of the situation concerning human
artifice has already created a demand for posthumanist interpretations of the world
and its couplings. One starting point in these accounts is that the human is no longer
sufficiently capable of discerning the environment(s) in which it is embedded (see
Bennett 2010; Bryant et al. 2011; Latour 1993a). In other words, action can no longer
be defined merely in human terms. Despite my critical attitude to these views, I do
see value in them but mainly as manifestations of the radical material complexity
within which the human now seeks to make sense of itself and the world. Yet from
the onto-epistemological starting point, posthumanist flat ontologies cannot achieve
that which they claim, i.e. a perspective that is not tainted by human predilections,
or the human knowledge of objects. My argument is that, if not reflexively
conducted, such approaches only result in more confused assessments of the world,
in which nothing seemingly exists as something particular and with particular effect.
In the end, flat ontologies cannot be reconciled with any manifest experience of the
world, which, admittedly, is not the main concern of these approaches. relative to
the scientific view/image of the world (see Sellars 1963), the manifest, existential
view has already lost its explanatory power.
Above I argued that, as it stands, the posthuman of posthumanism is a mere
caricature that cannot manifest itself in any physical space and time; it tolerates
everything, stands in distinction to nothing and hence constitutes a nothing. I am
not suggesting that those who espouse such notions of the posthuman are unaware
of this dilemma. In fact, such a nihilism (i.e. loss of a center) may be intrinsic to our
age and condition of existence. After all, the world in which we now live has become
so complex through artificial coupling that it is warranted to doubt its human-specific
experiential manifestations.
In contradistinction, the transhumanist posthuman is theorized as having a
worldly manifestation, one that, if feasible, constitutes a being with its own
affordances and consequently a condition of existence. The problem with
transhumanists’ predictions and descriptions of the posthuman is that they tend to
correlate its condition with the human; with human values, predilections and
meanings intact. In these visions, artifice reveals itself as the perfect weapon against
natural uncertainty and calamity, yet with the perplexed assessment that the resulting
enhanced condition(s) could be still thought of and related to in human terms.
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One of the central aims in this work has been to show that the human condition, as
formulated by Arendt in 1958, has arrived at the point where the margins of its
tripartite constitution no longer fully hold. The notion of life of artifice seeks to
capture this situation. It refers not only to the manner artifice can now be used to
enhance organicity but also to the way it subsumes human action, i.e. action as
defined in this work according to Arendt’s original formulation (see Arendt 1998).
As regards the Arendtian view of the human condition, does plurality hold the
power to interrupt the relentless machination of activity in modern day artificial
environments and thus begin something paradigmatically new and unforeseen? And
supposing it did, could the human afford the uncertainty at the present stage of the
democratization of existential threat? As I have argued, the imbalance here emerges
from the circumstance that while technologies constantly develop, the human itself
does not. Its instinct, intelligence and predilections stay the same whether it is
equipped with bows and arrows, nuclear weapons, or artificial superintelligences.
Hence the demand, as some transhumanists argue, for the enhancement of the
organism itself.
Arendt tied action, and the capacities of promising and forgiving, in particular, as
necessary parts in the constitution of a common world, which only unique and equal
(also equally capacitated) beings could share. Yet, as I argued in Part II (see chapter
“Unreflexivity and artifice qua artifice”), the remedies of promising and forgiving lose
their meaning when the events that can be let loose by acting humans are potentially
absolute in destructiveness. The dilemma of course is that, in the Arendtian sense,
the human becomes real, as it were, only in action among similar but not identical
others, along with the uncertainty that emerges from this very circumstance. If the
redeeming activities of promising and forgiving are no longer sufficient to sustain
this circumstance, then what? Arendt remarked that
[i]f without action and speech, without the articulation of natality, we would be
doomed to swing forever in the ever-recurring cycle of becoming, then without the
faculty to undo what we have done and to control at least partially the processes we
have let loose, we would be the victims of an automatic necessity bearing all the marks
of the inexorable laws which, according to the natural sciences before our time, were
supposed to constitute the outstanding characteristic of natural processes. We have
seen before that to mortal beings this natural fatality, though it swings in itself and
may be eternal, can only spell doom. (Arendt 1998, 246)

We are not yet completely without the said capacity to undo things that have been
done but, as it stands, it is constantly and increasingly undermined by the emergence
of artificial processes whose trajectories and eventualities cannot be contained by
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human thought and action. If Arendt still entertained the redemptive potential of
human action in the 1950s, then this work has tried to show that action, insofar as it
is considered as the facilitator of new, unforeseen processes, has become increasingly
a liability, or this is how it inevitably presents itself to the human inhabiting the
contemporary world.
The promise of enhancement clearly entails the overcoming of the natural fatality
to which Arendt referred (see Arendt 1998, 246). Yet, the anthropocentric meaning
of this fatality must not be ignored as we speak of enhancement. One of the more
macabre potential consequences of rampant or unrestricted human enhancement
would be losing the common world, which would, in the Arendtian frame, also
include the loss of the ability to undo what has been done. Could an ontoepistemologically plural community of intelligent individuals even exist? On what
shared experience would they base their promises and forgivings? Perhaps entirely
different redemptive measures would be needed in such a post-human situation.
From the onto-epistemological perspective, the uniqueness of an enhanced
“human”—i.e. enhanced in a manner that would constitute capacities and
affordances unattainable within organic limits— is a singular enterprise by definition.
The plural condition holds only insofar as we can reasonably suppose that those with
whom we share a world have similar capacities and hence, similar aims, evaluations
etc. in and of life. The degree, or “depth” of the enhancement, and what it actually
affords the unity in the physical space, cannot be estimated beforehand. Each
enhancement can be argued to be a breach in the organization of the living system,
yet it is also arguable that not every enhancement necessarily manifests itself in
radically different affordances. The scope of this work does not, however, extend to
these problems.
Regardless of future prospects, the human, limited as its life span is, continues to
scamper toward its death. The post-human, as it is being theorized by
transhumanists, should not have to emerge in the world with the same hateful
realization of having come to existence only to die. Whatever my disputes with
transhumanism, insofar as the post-human is concerned, death truly must be viewed
as an obscenity (see Young 2006). Here I cannot but agree with transhumanist
philosopher Simon Young, who has noted that “[t]he goal of human life is survival—
we are programmed that way. To increase our ability to survive we must evolve.
Science and technology increasingly offer us the chance to overcome the limitations
of the human condition. Therefore, let us believe in science” (Young 2006,
Introduction, para. 5). If life is an indeterminable notion to the human, then, perhaps,
death will someday be so to the post-human.
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Whatever the eventual conditions of post-human existence are, their root is
embedded in the human realization and experience of mortality and how this
biological and so obviously loathsome happenstance could be remedied beyond mere
extension. There is no doubt that understanding and living with the knowledge of
one’s own mortality is the weightiest of all human concerns—the undesirability of
death became abundantly clear in the transhumanist estimations of what the posthuman should amount to. In this light, whatever is considered as being post-human,
it must first and foremost seek solutions to the condition of mortality. Death as a
physical process, present as it is not only in living systems but also in the entropic
drift of the entire universe toward a state of absolute inconsequence, cannot be
escaped entirely. However, viewed from the perspective of a limited being—which
the post-human must also in some manner or form be—there exists a rather huge
design space between the brutishly short human life span of about 80-90 years and,
for example, the life span of a star. What these aims mean at the level of the Earth
system is of course highly significant, yet it is at the same time inconceivable the posthuman, whatever its more precise condition(s) of existence, remained a purely
terrestrial happenstance.
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EPILOGUE
Having reached the conclusion of this work, I would like to address a matter relating
to its general perspective. In his pre-examination assessment, Professor Bruce Clarke
pointed out that in the fully realized second-order cybernetic framework, the title of
this work should be Artifice of artifice. This insight struck me as an excellent title but
for a completely different book. The aim of this work was never the full realization
of the second-order cybernetic perspective. Relative to the tripartite circumstance of
the human condition—the other formative framework in this work—the theory of
autopoiesis in and of itself was not sufficient. I am confident that parts II and III
demonstrated this in their own respective ways.
It was clear from the outset that I cannot fully engage in the role and character of
my own observations (that is to say, my own artifice in the act of describing artifice
as a part of the human condition) without sacrificing the continuity and the aim of
the work. Undeniably, this work manifests a description of life observed and judged
by a being, i.e. yours truly, who is confined within the very cycle of processes he tries
to elucidate. From the start, I was aware of the paradox to which I was subjecting
myself—I hinted at this in the Introduction. It is the awareness of this circumstance
that I hope redeems this work within the second-order cybernetic frame.
The awareness of one’s own inalienable position as a creature capacitated to step
outside the context for an objective take on the matter coincides with the activity of
thinking, or reflexivity—an activity, as we may recall, Hannah Arendt did not entail
as a necessary element in the human condition. One can even argue that if reflexivity
were suddenly taken on as the guiding principle in the unfolding of the human
condition, the condition would no longer refer to the human as a tripartite
circumstance. In the Arendtian frame, the establishment of thinking as a necessary
activity in the constitution of a particularly human condition of life would
paradoxically refer to something quite non-human.
As this work has propounded, reflexivity, which arises out of self-awareness, is
what makes the human a paradox as a living system, or as the Norwegian philosopher
Peter Wessel Zapffe described it in The Last Messiah: “A breach in the very unity of
life, a biological paradox, an abomination, an absurdity […]. Life had overshot its
target, blowing itself apart. A species had been armed too heavily – by spirit made
almighty without, but equally a menace to its own well-being” (Zapphe 1933/2004,
para. 5). Rarely does reflexivity do anything but help reveal the elements of its own
tragic circumstance.
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Self-awareness is no doubt also the root of artifice. Without the recognition of one’s
condition as a wretchedly finite affair in the infinite cycle of life, there would hardly
be a reason to rebel against that which has been biologically given. Yet, reflexivity
goes still one step further. It concerns the awareness of one’s self-awareness and its
ramifications to one’s condition of existence. Once this step is completed and fully
realized, human existence cannot but seem paradoxical.
It is unclear to me whether the second-order cybernetic perspective can facilitate
this existential circumstance as well as the Arendtian perspective. The former is a
theory of living systems, all of which are subservient to the process of life, which
finds its terminus at the planetary metabiotic level. Only the human among these
living systems rebels against the life process and constantly with more finesse. To be
able to rebel against its biologically given condition, the human must concentrate on
epistemology, i.e. the success of its revolt against the given depends on what it can
know. The Arendtian formulation of the human condition can proceed from
epistemology to ontology with more ease than the second-order cybernetic
perspective. In an age of hyper-ontologization, epistemology has its virtues, one of
which is the realization that the human cannot help but unfold an anthropocentric
perspective to life.
The full realization of reflexivity in the second-order cybernetic frame leads to an
infinite regress from whose depths it is indeed possible to argue this work constitutes
an artifice of artifice. That is to say, the very description of what is referred to as life
in this work is but a trick created by a self-aware creature in a desperate attempt to
make sense of its own condition. In the Arendtian frame, on the contrary, the value
of reflexivity does not lie in its feeding back on itself, but in the human becoming
aware of its consequence to life in general—even if the subsequent realization cannot
impinge on the logic of artifice itself. The title of this work suggests that it is valuable
to become aware of the relevance of artifice in and for the human. This does not
help us change what we are and do, but it enables the thinking of what we are doing.
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