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INTRODUCTION

Introduction

Vertical Atlas started four years ago with the mission to create
an atlas to help navigate the worldwide digital transformation
and its complex effects at different locations and on a variety
of scales. A group of artists, academics and technologists from
various fields and places around the world collectively and
individually researched, investigated, narrated and compiled
their insights in this book. As such, it makes explicit the many
exploratory paths and collective knowledge of people and com-
munities working on redefining how technological worlds are
seen and visualized. The contributions are from people who
have all had different practical and personal experiences of the
implications of the digital transformation and its global effects.

The editorial team decided to call this a “vertical atlas,” as it
tries to make visible the different realities that are stacked on
top of each other in ways that are inextricable. The Stack (2015)
by Benjamin Bratton was the primary inspiration for this book
and provides a useful model that helped us investigate the many
social, political, cultural and environmental implications of the
digital transformation on people and societies.! These range
from the immediate impact on the users of the technological
systems to developments on city level to the extraction of the
resources that built the digital infrastructures.

This book is not an atlas in the sense of a collection of colo-
nial maps of the earth, drawn from the center of power, but s
ratheratool that enables the comparison, correlation and juxta-
position of very different realities—thisis reflected in the variety of
formsthese mapstake: diagrams, interviews, essays or artworks.

It is not the goal to create a unified presentation of the world,
but rather the opposite: to question the smooth globalized
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‘mono-technological’ sphere that is so often promoted by Big
Tech as being our shared reality and singular future. Yuk Hui
invented the concepts of cosmotechnics and technodiversity
to encapsulate a multitude of deeply different techno-cultural
experiences, subsumed by and entangled in digital transfor-
mations. Going beyond the mere proliferation of technological
gadgets and systems, technodiversity involves rediscovering
forgotten techniques as well as new ways of dealing with tech-
nology based on different purposes and ways of experiencing
the world.? The exciting diversity of research journeys in this
book show us not only the multiplicity of technological reali-
ties around the world but also invites us to imagine our digital
future in new ways.

How to map the digital realities?
Cultural, economic and political structures have become mixed,
overlayed, infiltrated, enhanced and undermined by new tech-
nological structures that together span the entire world. The
computer in the palm of our hands is an entry point to systems
that link lithium mines in Chile to offshore Russian data serv-
ers, to fiber-optic submarine cables in the Atlantic to freeports
in Singapore, to corporate-owned satellites in orbit, to a bur-
geoning quantity of IP addresses and petabytes of data.

Navigating these technological realities—as in coming to
terms with what is where and how parts relate to other parts
and to bigger wholes—has become increasingly difficult.
Also, the default instrument for navigating—the geospatial
map—does not appear to be up to the task of providing insight
into this technological, political and material sphere.

Geographical representation does not yield useful insights
into or an overview of the entanglements of digital and physi-
cal structures. It cannot render the new folded, fractal borders
that are created in digital space, nor does it properly repre-
sent how digital national borders materialize in places such as

VERTICAL ATLAS
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the cobalt mines in Congo that are owned by Chinese state-
run companies, or in digital interfaces intended to discourage
immigration. Cities as well as states are becoming increasingly
non-local digital platforms, while cloud platforms have assumed
roles that traditionally belong to governments, such as provid-
ing proof of identity and access to infrastructures.

There is also an underlying issue with cartography in general.
Maps have for centuries been a tool in the service of existing
power structures. Cartography was vital to systematizing the
Western colonial project and in turn reflected and codified its
effects. Current corporate-run mapping systems such as Google
Maps are designed to serve the needs of global and local market
powers, and in doing so reflect once again a singular, implic-
itly normalized perspective that has inherited these traits of the
colonial project.

At the same time, maps fail to capture the lived realities that
often counter any universalizing imperative. The many initia-
tives where people build their own infrastructures, or develop
alternative organizational forms, all evince other kinds of
world-making both with and against technology.

So, how then to navigate the non-universal, fractal scape
of altered realities with non-local borderlands? Clearly, other
kinds of maps are needed to guide us through these new forma-
tions in hybrid spaces.

Editorial principles

MULTIVOCAL-MULTIFOCAL
Vertical Atlas proposes a multifocal as well as multivocal
approach, meaning that not one standardized perspective
informs the depictions of the world. Rather, the project adopts
different perspectives and techniques in order to acknowl-
edge realities from different cultural and political perspectives
and different biological and machinic embodiments. Breaking

13
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down the problematic, yet all too common, logic of universal
and linear technological development, it aims to shift focuses
to regions, actors and voices that do not fit the universal narra-
tive, but rather challenge and repurpose it for a more pluralistic
vision of digital technologies.

SCALES
Vertical Atlas is organized by a logic of successive multidimen-
sional scales of actors in the technological sphere. The book
opens with maps relating to the scale of the individual human
body and then zooms out to the scale of local platforms, cities,
the nation state and its nonlocal borders, cloud platforms,
infrastructures, earth observation and mining, to cosmo-
logical frames. As can be seen, this scaling is not a smooth
process—each scale accommodates different techno-political
structures and particular qualities of frictions.

FRICTIONS
This atlas does not aim to depict the entirety of the landscape of
the technosphere. Instead, each of the maps focuses on a partic-
ular friction or fault line that reveals a characteristic dynamic.
Some maps explore how frictions between the citizen and the
user play out, others focus on the simultaneous overlap as well
as the incongruence between the nation state and the cloud
platform. Yet others work with the metaphysical dimensions of
cosmotechnics—how assumptions about the nature of reality
shape the functions of technologies and vice versa.

Ultimately, Vertical Atlas is a book, a solidified, stabilized
distillation of highly dynamic phenomena. As a book that took
some time to create, it does not try to capture so much the fleet-
ing now, as a photograph would, but is better compared to a
film—to a composed sequence of shots from different angles
and distances.

VERTICAL ATLAS

INTRODUCTION

Vertical Atlas contains both visual and textual maps. It consists
of new and original artworks, photo series and contributions
from leading artists. Some are detailed charts; others are larger
speculative drawings in diverse media and aesthetics. There are
journalistic texts, poetic essays, historical studies and more aca-
demic articles.

This publication is the result of a four-year collaboration
between Hivos and Het Nieuwe Instituut. It builds on the
research by the Digital Earth fellows and the findings of six
Vertical Atlas research labs by Het Nieuwe Instituut in Rotter-
dam as well as six Digital Earth workshops in Dakar, Beirut,
Paris, Dubai, New Delhi and Moscow. For more information
on the outcomes of the research labs, visit verticalatlas.net and
digitalearth.art.

1 Benjamin H. Bratton, The Stack: On Software and
Sovereignity, 2015.

2 Quoted from Planetary Thinking, an interview
with Yuk Hui by Anders Dunker. November
2021 in Kunstkritik.
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CAMILLE HENROT

Grosse Fatigue

CAMILLE HENROT

What do a frog, an iPhone, a YouTube
tutorial and an encyclopedia have in
common? They are all part of an every-
day digital reality. The world is dominat-
ed by information that is presented to
users in an undifferentiated and non-hi-
erarchical way—and it overwhelms
them. In the desktop video Grosse
Fatigue, Camille Henrot takes the view-
eron ajourney through the depths of the
Internet via the user’s personal desktop.
We see a stream of consciousness in
which natural phenomena, memes and
the latest iPhone have become analo-
gous chunks of information—and thus
no longer differ in any way. Any sense
of scale or context has disappeared;

there is only digital information and a
directionless movement through it that
responds to the user’s minimal atten-
tion, expressed in clicks and viewing
time. In an attempt to build encyclope-
dic knowledge in this limbo, the user
clicks their own world together: global,
hyper-local and nowhere all at the same
time. The universal availability of multi-
form information paradoxically causes
anarrowing. New information is always
the same—previously selected content is
always offered in different guises. Pref-
erences are constantly confirmed, mak-
ing it impossible to change location or
point of view.

Camille Henrot. Grosse Fatigue, 2013.
Video (color, sound) 13 min. © ADAGP
Camille Henrot. Courtesy of the artist,
Silex Films and kamel mennour, Paris/
London.

GROSSE FATIGUE
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THE PHONE CHANGED EVERYTHING

The Phone
Changed
Everything

NANJALA NYABOLA

One of my favourite memes from the last few years
shows two desks side by side: one desk, from as late
as the 199o0s, is littered with a calculator, telephone,
computer, camera, fax machine, and other devices; on
the other desk, a mobile phone. Both desks display the
exact same functionality. But the mobile phone has
the capacity to do the same things while also fitting
into your pocket. More than just shrinking the effective
mechanisms in the various objects on the first desk,
the evolving technology of the mobile phone intro-
duces new artefacts of decision-making by the people
who manufacture, service, and regulate these devices.
In a new era defined by connection and disconnec-
tion, the politics of the mobile phone brings many
debates—surveillance, state power, the ethics of data
collection, privacy, and more—into sharp relief.
Perhaps more than any other object, the mobile
phone embodies the promises and the contradic-
tions of the twenty first century. While contemporary
objects are increasingly standardised in their produc-
tion and global in their distribution, all objects collide
differently with different societies, and every innova-
tion looks different at various levels. This is the main
argument of my book, Digital Democracy, Analogue
Politics: How the Internet Era Is Transforming Politics
in Kenya: you cannot understand how technology will
affect a society unless you understand the society in
question. Our societies are products of specific his-
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tories and relationships, and a new object will adapt to
whatevercleavagesitfindsinthosesocieties. Therefore,
you cannot fully illuminate the politics of the mobile
phone without understanding the pre-existing cracks
and cleavages in the societies or social units that use
that device. An object is more than its form—it also
constitutes design and utility choices; moreover, it
represents the interests and capacities of the person
whousesit.

How can we map these dynamics effectively, thus
capturing the social, economic and power dynamics
that an object encounters, adapts to, aggravates and
attenuates? Words are good, but images can help.
What follows is a rudimentary breakdown of the polit-
ical economy of the mobile phone, borrowing the tools
of geography to illustrate how the object intersects
with power at different levels of society.

The Individual
The ST unit of any society is the individual. It is the indi-
vidual who buys the phone and turns it into a useful
object that responds to their specific demands. Social
behaviour is thus an aggregate of individual prefer-
ences and choices. But who do we acknowledge in the
pivotal role of the individual when we talk about any
piece of technology, especially the mobile phone? Our
conversations about technology are shaped by power
dynamics that obscure the specific experiences of
individuals from various backgrounds. The unspoken
politics of access, needs, and power lie beneath the
conditions we accept as given.

We often assume, for example, that the mobile
phone user is urban and educated, sometimes a teen-
ager, almost always a man. How does our understand-
ing change when the individual at the centre of our
power analysis of the mobile phone is a woman, not
a man? Consider the question of privacy. Apps that
collect and monetise the private health information
of individuals have routinely been challenged in both
policy discourse and the law. Google has been sued
in multiple judicial systems for collecting incidental
health data from people’s mobile phones; in Europe,
they are now forced to seek the consent of the individ-
ual before using their data for other reasons.

Until recently, however, certain particularly inva-

NANJALA NYABOLA

sive apps have escaped serious scrutiny because they
provide services tailored for women. Period tracking
apps, for example, are able not only to collect vast
amounts of individual health data but also to make
incredibly accurate extrapolations and predictions
regarding one’s personal life. These apps have been
selling user information to bigger online players
with little oversight, despite the obvious potential for
harmful consequences for the user in the long run, for
instance, in their access to health insurance. By 2020,
none of the major period tracking apps can confirm
that the data they collect is only used to track peri-
ods—seemingly reserving the right to use them for
something else...

Kenyan researcher Brenda Sanya pushes us to
think critically about how underlying political dynam-
ics can affect the use of mobile phones, as well as how
the use of mobile phones can unsettle existing social
concepts. For example, how does our understanding
of “literacy” change when we see nominally illiterate
rural women learning to use text-based USSD mobile
money systems??

The Community
Every individual, unless they are a hermit, is part of a
community, connected to the people who enter, exit,
and affect their lives. At the community level, there-
fore, objects intersect with power through connections
and disconnections, social hierarchies, and ideas of
belonging—especially in the case of objects like the
mobile phone, whose entire purpose is to connect
people to one another more intensely.

In Kenya, the mobile phone’s impact on rural-urban
connections has been especially acute. In sociological
terms, Kenya would be described as a “dual system,”
in which people migrate to urban areas and leave
families in the countryside. This sets up a domestic
system of dependence and remittances, for example,
where families in rural areas are dependent on regular
cash infusions from urban-dwelling wage employees
to meet their subsistence needs. The origins of Kenya'’s
dual system can be traced to the British colonial period
(1895—1963), when the levying of oppressive poll and
hut taxes compelled black men to move to urban areas
in search of wage employment, while the institution of

THE PHONE CHANGED EVERYTHING

An object is
more than its
form-it also
constitutes
design and
utility choices;
moreoven, It
represents the
interests and
capacities of
the person who
uses it.

racist policies forbid those men from living with their
partners and families in the apartheid towns.
Traditionally, families relied on twice-yearly visits
or informal systems to send money home. Some used
money orders or postal orders to make the transfers,
incurring prohibitively high fees from predatory
finance companies like Western Union and Money
Pay. But the mobile phone changed everything, partic-
ularly in 2006 with the launch of Safaricom’s M-Pesa,
the first mobile money system in the world. This new
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USSD system allowed individuals to send money
instantly all over the country, and gave recipients the
options either to keep the money in deposit as pre-paid
airtime credits—freeing up other money in the house-
hold budget—or to withdraw the money as cash from
a Safaricom dealer.

Today, Kenya’s market for mobile money (domi-
nated by three large mobile companies) is per capita
the largest in the world. In 2017, the volume of mobile
money transactions in Kenya was equivalent to one-
third of the national GDP. The system was enormously
popular and successful in its adoption by communi-
ties, but it also shifted community dynamics in the
country considerably. Large banks that once charged
exorbitant fees for even the simplest transactions
have been forced to completely overhaul their busi-
ness model; some big players, like Barclays, have shut
down altogether. Mobile money has
put tremendous power in the hands
of small and medium enterprise
owners—the majority of whom, in
Kenya, are women—to negotiate not
only with banks and other financial
institutions, but also with the gov-
ernment itself.

system, the mobile money platform

has reduced the need for the bian-

nual rural-urban migrations that were becoming not
only prohibitively expensive but also unsafe, given
the general awareness that people within that travel
profile were likely to be carrying significant amounts
of cash. During the 2007 post-election violence and
the 2020 Covid-19 crisis, when urban areas in Kenya
were locked down to outside visitors, mobile money
systems were a lifeline for rural communities who
could still access their remittances. The mobile phone
has sustained lives through some of the most difficult
moments in the country’s recent history.

The State
A nation is nothing more than a network of commu-
nities pushed together by history and kept together
by a shared understanding of that history, even as the
margins of that shared history are routinely challenged
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The mobile phone
today is ground
zero for Kenya’s
intense political

Significantly, in Kenya’s dual contests.
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by groups outside power. But the nation-state, as the
product of many different ideas coalescing into a cohe-
sive and distinct praxis, can equally be studied as an
independent actor in its own right. A state is more than
the sum of the individual actors that speak or act on
its behalf: it draws a line between political, economic
and social choices, distinct from the institutions and
people that represent it. The choices of the state as a
unified body do not always align with the best interests
or practices of the individuals that make up the state.

This perhaps explains why, in Kenya, the national
interest towards mobile phones seems to constantly
pull away from the interests of the citizens. As an
object, the mobile phone has become the vehicle for
the state to advance some of its worst instincts, includ-
ing punitive taxation regimes and surveillance leading
to arbitrary arrests and detention. The government of
Kenya is the largest shareholder in
Safaricom, which controls more
than 85% of the market share in the
Kenyan mobile telecommunications
space; as such, the state has a direct
financial interest in Safaricom’s
profitability. But research has con-
firmed that the state is not just a
silent partner in Safaricom;in 2016,
the police confirmed to the UK dig-
ital rights charity Privacy Interna-
tional that if they want private customer information
from Safaricom, all they have to do is ask.

Moreover, Kenya is a state deeply fragmented
along class and ethnic lines, and every election year
results in political violence instigated by powerful
people trying to disrupt the vote. Mobile phones have
also been implicated within this system in relation
to the dissemination of hate speech in the 2007 and
2017 elections. The National Cohesion and Integration
Commission, formed in 2008 with the task of prevent-
ing the dissemination of hate speech, has also used
mobile phones as a platform for promoting peaceful
dialogue, but they concede that they cannot track or
trace everything that gets produced.

In the 2017 election, the advent of new media
platforms like Facebook and Twitter showed how far
politicians with money were willing to go to influence

Nzilani Simu. That Thing In Your Hand: Thinking About Users
Through a Different Framework of Power. 2021. Pen on paper
and digital coloring.

political opinions via their mobile phones. U.S.-based
political consulting companies received tens of thou-
sands of dollars in business from Kenyan politicians to
create and push harmful content against their oppo-
nents for these platforms. Meanwhile, local politicians
in hotly contested regions purchased (or otherwise
acquired) phone numbers of their constituents in
order to hound them with messages demanding their
votes.

Region
The mobile phone is more responsible than just about
any other object for Kenya’s unusual contemporary
historical arc. Kenya is neither the largest nor wealth-

~——— )

iest country in Africa by any metric, yet it is a current
leader not only regionally but globally in Internet-
related sectors—mobile money, Internet penetration
and daily Internet use. Moreover, the vast majority of
Kenyans (over 88% according to the last government
survey) connect to the Internet through their mobile
phones. This has had a knock-on effect on the country’s
place in regional politics. The rapid growth in ICT and
related services has allowed Kenya to rebase its econ-
omy and emerge as a lower-middle income country,
even if in material terms much of the country’s popu-
lation remains poor.

Today, Kenyan ICT professionals are highly
sought after both regionally and internationally. The
demand for mobile phones has drawn international
investment from Samsung, Siemens, Huawei, and
other manufacturers. But it has also attracted perni-
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cious forms of investment from international compa-
nies that provide the state with the necessary
infrastructure to implement surveillance and violate
privacy. The global battle for telecommunications
dominance has not skipped over Africa, and citizens
of countries with large potential markets, like Kenya
and South Africa, are stuck in the middle. In their
competition to build Africa’s ICT infrastructure, pri-
vate corporations with decidedly national interests,
like Siemens, Google and Huawei, are entering into
uncomfortably close relationships with authoritarian
regimes. The companies bidding to build technologies
include not only those trying to help citizens, but also
those facilitating governments in tilting the balance of
power away from citizens.

Kenya, a few steps further down the path to a tech-
based polity, can provide a great lesson for the rest
of Africa. “Leapfrogging” is a myth: without a strong
political and civil rights framework, ICT does not
simply create “development”—rather, it opens up new
avenues for exploitation.

The World
The mobile phone has opened up African societies for
both the good and the bad. We are more connected to
global discourses and better able to demand visibility
on our own terms. We are able to challenge stereo-
typical narratives about who Africa is, who African
women are. At the same time, we remain vulnerable
to new forms of exploitation and consumption by
more powerful nations. The most important material
in the mobile phone is coltan, the mineral used in the
semi-conductors that are the heartbeat of all electron-
ics. Coltan is also a major part of the story of cycles of
violence in Eastern DRC, fuelling death, destruction
and displacement in East Africa. The DRC is one of the
world’s largest producers of coltan—as is neighbouring
Rwanda, which has no coltan deposits of within its
own geography. It is at the heart of shadowy regional
networks of expropriation and consumption.

The proliferation of mobile phones all over the
world is also part of the growing problem of e-waste,
one of the fastest growing types of waste across the
world. According to UNEP, in Africa e-waste increases
by 20% each year, particularly as wealthier countries
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sell their e-waste to landfills in Africa in the guise of
recycling. Plenty of used electronics cannot be reused
or recycled, and some of their materials are extremely
toxic. It speaks to the power dynamics between rich
and poor countries that African landfills as e-waste
destinations sustain a broader pretext of advance-
ments in recycling while posing such harmful conse-
quences to local inhabitants.

Obijects are products of human obsessions and inter-
ests. Their trajectories through our lives and our
societies reflect the choices we make and the processes
in which we invest. It was a choice to set up a path for
the mobile phone based on endless consumption and
rapidly mounting waste; we could have chosen other-
wise. But the socioeconomic dynamics of capitalism—a
system that we have created—encourage choices that
prioritise the financial profits of a handful of countries
over the lives and welfare of people on the “other side
of the world.” The politics of the mobile phone are con-
tested precisely because they look different depending
on who is understood as the user and what level is
being examined. All of these contested narratives—the
good, the bad and the ugly—are true, and the elevation
of certain narratives into universal truth remains a
product of our choosing.

May, 2021

1 “USSD (Unstructured Supplementary Service
Data) is a communications protocol for mobile
phones that allows for real-time two-way data
exchange, such as for mobile web browsing,
location-based services, and mobile payments.”

TABITA REZAIRE

Sorry For Real

TABITA REZAIRE

We see a hand holding a smartphone:
perhaps the most ubiquitous experience
that demonstrates the extent to which
everyday life has become intertwined
with digital technology. Yet this famil-
iar image soon becomes strange and
uncomfortable: the Western world is
calling. What would it have to say? In the
3D animated video work Sorry For Real,
Tabita Rezaire questions the dispropor-
tionate power relations that underlie
the global digital infrastructure. In the
work, the Western world has left a voice-
mail message asking for forgiveness for
its violent history of slavery, colonialism
and the ongoing exploitation of other
continents. A robotic voice gushes a tor-
rent of apologies; meanwhile, text mes-
sages arrive on the iPhone the West is
calling. The messages respond to this
torrent with cynicism, anger and dis-
belief. Our technological reality, and
the digital infrastructure we use every
day, is leading to structural inequality
worldwide. The users can’t cope with it
anymore, but what alternatives do they
have? Is it still possible to decolonize
the infrastructure that is dominated by
Western ideas?

Tabita Rezaire. Sorry For Real, 2015.
Holographic Projection, HD Video,
16min 58s.

SORRY FOR REAL
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Handroid City

EMO DE MEDEIROS

The smartphone is a valuable accesso-
ry, a status symbol and an important
product that is made and traded in the
global economy. It has its own value
chain: each phone contains raw mate-
rials that are sourced from all conti-
nents. Even before the phone is used,
it participates in financial transactions
on a global scale. The purchase of these
technological artefacts is part of the
value chain. Sales and repair dominate
commerce in cities around the world.
Emo De Medeiros’ video installation
Handroid City shows how this techno-
logical economy has taken over markets
of large cities. We see drone footage of
markets around the world, interspersed
with close-ups of hands using, trading or

HANDROID CITY

repairing technological goods. Tradi-
tionally, street markets—different in
each city, country and continent—play
a major role in selling local products.
But the new and pervasive global hand-
held economy has supplanted them.
De Medeiros does not show the austere
architecture and high-tech technolog-
ical trade as we know it, but instead
street scenes of local trade in large cit-
ies in Africa or China. Thousands of
vendors, entrepreneurs and developers
offer their goods and services in such
places every day. Handroid City also
implicitly addresses the shifts in social
relations that are associated with this.
Digital devices may have dematerial-
ized our interactions, but they are them-
selves no less tactile. Communication
and commerce take place in the palms
of many hands.

Emo De Medeiros. Handroid City,
2019. Stills.
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THE FACADE OF DATAFICATION; THE REAL HARMS OF AN IMAGINED WORLD

The Facade of
Datafication;
The Real
Harms of an
Imagined
World

PHILIPPA METCALFE AND FIEKE JANSEN,
DATA JUSTICE LAB, CARDIFF UNIVERSITY

On August 13, 2020, after being at home for months
due to Covid-19 and lockdown measures, students in
England eagerly awaited their A-level exam results as
they made plans to enroll in university and regain a
semblance of normality. In lieu of the usual A-level
exams, which had been cancelled in 2020 due to the
pandemic, the official regulator Ofqual (Office of
Qualifications and Examinations Regulation) would
assign scores using a standardizing algorithm on
teacher rankings. The hopes of many students were
tinged with fear a few days earlier, with the disastrous
news from Scotland that over 120,000 grades had
been initially downgraded from the predicted results.!
Despite assurances that the algorithm implemented in
England and Wales would provide much fairer, more
reliable, and less biased student grades than the scores
predicted by teachers (known as Centre Assessment
Grades, or CAGs), this is not what transpired. As the
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results poured in, it quickly became obvious that a
monumental catastrophe was unfolding. Outrage
spread across the country as students reported being
downgraded from As or A*s to Cs, Ds, or even Es.2 At
the same time, other students saw their grades inflated
from Bs to A*s.

In the following hours and days, students took to
the streets carrying placards decrying the results and
the algorithm, with slogans like “Algorithms don’t
know me” or “Algorithm? Elitism.”® Anger grew as
one particular pattern became clear: private school
students tended to benefit hugely from the algorith-
mic adjustment to their predicted results, while Black,
Asian, and minority ethnic (BAME) students and
students from poorer areas, mostly attending state
schools, had their grades downgraded most dramat-
ically. What the government claimed would be an
unbiased and fair decision-making process turned
out to erect new, invisible barriers and reinforce
existing ones towards social mobilization through
the algorithmic social profiling of students. This was
the first time British streets saw placards decrying the
harmful nature of algorithms, which drew attention
to the great disparities of the British school systems.
How did this happen? Or rather, how was this allowed
to happen?

In Ofqual’s A-level scoring algorithm, teacher-pre-
dicted grades (CAGs) had little bearing; instead, the
algorithm translated CAGs into a simple ranking
of students, and then mapped this ranking onto
an adjusted grade spectrum calculated according
to each school’s historical results.* This spectrum
imposed drastic limits on the number of top grades
that each state school could award. Simultaneously,
an exemption was granted to subject cohorts under
15 students—mostly from private schools—who were
assigned their original CAGs. In short, if your school
had always produced top students, then your grade
would be good; if your school did not, then your grade
could not be good. In schools that faced difficulties,
there was little hope for high achievers and little
acknowledgment of individual merit. The algorithm
was too focused on avoiding teacher bias to consider
the critique that “statistical models create normative
vision of the future based on stereotypes of the past.”®

PHILIPPA METCALFE
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As such, historical marginalization has been further
ingrained into exam results. Black and brown com-
munities in poor areas felt the worst of these effects.
These communities have been the hardest hit by
Covid-19;° stopped by police in the highest numbers;’
denied visas to enter the UK;® and employed in lower-
paying jobs.’

A few days into the protests, Ofqual overturned
its decision to use the algorithm and assigned scores
directly based on the CAGs, causing some to argue
that teachers (and humans) are ultimately the best-
suited to make such decisions. While the data harms
from this specific A-level crisis were averted, the unfet-
tered belief in data-enhanced decision-making and the
state prerogative to test algorithmic systems on their
population remain unquestioned. The A-level algo-
rithm cannot be seen as an isolated or one-off incident.
It is symptomatic of a larger turn towards algorithmic
logic driving governance techniques across Europe,
from the development of policing technologies to
the changing landscape of Europe’s border regime,
affecting the structure and geopolitical makeup of
Europe as we know it. Consequently, these techniques
of dominance are becoming both more abstract and
more inescapable for oppressed and targeted individ-
uals and communities. The use of remote and com-
plex Al and algorithmic decision-making is growing
exponentially, despite the often inherent flaws in such
technologies.

Not long before the A-levels incident, the Home
Office had dropped the use of a controversial algo-
rithm to sort visa applications through a traffic light
system of red, amber and green ratings for travelers.°
Here, travelers were targeted through their nation-
ality, which was attributed a level of “desirability” to
be granted a visa. Some nationalities were flagged
as “suspicious” or “risky,” placing individuals from
these countries under far higher levels of scrutiny and
affecting their ability to cross borders. Once again, the
algorithm was heralded as a new unbiased means of
decision-making, displacing control from human indi-
viduals and embedding it in supposedly neutral and
fair Al systems. However, as with the Ofqual example,
what we see instead is the concentration of years of
structural bias into a black-box algorithm, wherein

THE FACADE OF DATAFICATION; THE REAL HARMS OF AN IMAGINED WORLD

The use of
remote and
complex Al and
algorithmic
decision—making
IS growing
exponentially,
despite the
often inherent
flaws in such
technologies.

decades of institutional racism and colonial legacies
become imprinted and cemented within Al systems.
Arguably, a neutral algorithm does not exist; it will
always come to hold the bias of the historical political
structures that created it.

But these are not the only cases where algorithms
have shown themselves to be incapable of achieving
neutrality or desired outcomes, nor are they the only
ones to be successfully challenged. In the Nether-
lands, the use of an algorithm to detect fraud within
the welfare system using a System Risk Indication
(SyRI) had been defeated in court several months
earlier, with a legal challenge decrying the inherently
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violent and unlawful nature of such forms of gover-
nance and decision-making." Another example is the
successful legal ruling against the South Wales police,
in which they collected sensitive biometric data for
facial recognition technologies from 500,000 people
on the streets without their consent.!? After an initial
loss, the court of appeals ruled in favor of the plaintiff
and found South Wales Police’s use of facial recogni-
tion technology in breach of U.K. privacy rights, data
protection laws and equality laws. In all of these cases,
the state was able to test and implement these systems
“in the wild,” below the threshold of public scrutiny.

It is important to note that the public eye was not
drawn to any of these examples in the same way that it
was to the Ofqual algorithm. Algorithmic systems that
impact migrants, “criminals” or those on welfare do
not seem to ignite the same outrage as algorithms that
target privileged children who happen to go to school
in underprivileged areas. Indeed, challenges to algo-
rithmic systems are often met with a lack of interest
from the general public, who may not yet be victim to
the punitive effects of Al systems of governance. Not
only do algorithms lack transparency, but there is no
willingness to engage with their failures from either
people who implement them or those not directly
impacted by them. This means, of course, that space is
retained for continued experimentation and piloting
of questionable and flawed Al systems deployed upon
marginalized communities.

Despite the failures of algorithmic decision-mak-
ing and the challenges mounted against them,
immense public investment is continuously allocated
for the development of algorithms and Al for border
control and police, with great disregard for the long-
and short-term impacts upon those subject to their
controls. The EU Horizon 2020 program has invested
heavily in Al technology, from the iBorderCtrl project,
with its questionable practice of lie detection using
facial recognition and micro-expression analysis,
to the SEWA project, which aims to exploit human
emotions “in the wild” for more effective marketing.!®
In addition, the UK police transformation fund,
which seeks to transform policing by investing in
technological capabilities, has enabled police and
other actors to run short-term pilots using predictive
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policing systems' and live facial recognition.

These algorithms and Al investments have a
common thread—the state as the “user” of the datafied
“stack,” which actively externalizes decision-making
to algorithms and, where possible, sees the body as
an increasingly datafied space for analysis. It is perti-
nent to criticize and challenge these practices, as the
people most vulnerable to discriminatory and flawed
data-driven decision-making are often those most
reliant on the state for basic rights and services, from
migrants and single mothers to people in poverty and
young black boys.

Why is the state so eager to externalize deci-
sion-making to algorithms when these systems are
capable of inflicting real harms and reinforcing (in)
visible barriers? One answer lies in the fact that they
operate in an imagined reality where there is little
accountability to achieve the desired objective. More
often, the real harms are deemed acceptable if they
further the image of the socio-technical imaginary as
a functioning reality, wherein there is a vested interest
in presenting a notion of a perfect system to further a
specific cause.

When the belief that data allows institutions to
better predict and preempt results is applied to the
context of policing, border control, education, or
welfare, an imagined reality emerges. Here, trust is
placed in data as a tool to predict and pinpoint actions
or suspicious behavior, and thus able to intervene
prior to the problem manifesting itself. The objective
of pre-emptive governance can be seen in the track-
ing of migration flows within sub-Saharan Africa to
prevent people from attempting to reach Europe, or
the analysis of crime data to predict the likelihood of
known perpetrators escalating from low-harm to high-
harm offenses. These efforts presume that automated
decision-making can replace human decision-making,
thereby reducing costs, dispelling bias, and creating
the outward appearance of the state taking charge in
times of crisis. Undoubtedly, such methods become
more pertinent in relation to politically charged, reac-
tive policy, seen for example in ongoing reforms of the
Eurodac biometric database and the Dublin Regula-
tion as a response to the “refugee crisis” of 2015.

The issue is that algorithms—despite their wide
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usage—are simply not designed for complex, messy
social problems, and datafication is thus very real
and simultaneously false. This is not to belittle the
damage and violence inflicted by such imaginaries,
but rather to highlight their intentionally harmful
elements—their flaws and their power to govern not-
withstanding. While AI techniques for governance
may only ever form an imaginary, as opposed to a
functioning reality, they nonetheless work to normal-
ize surveillance and data collection. Moreover, they
legitimize decision-making based on risk profiling
across multiple sectors—including border control,
policing, welfare, workplaces, schools, and health-
care. They make inevitable some degree of collateral
damage, and practically guarantee the exacerbation
of structural limitations on life chances for BAME and
low-income communities. This process entrenches
existing power relations in society and disempowers
those who are most negatively impacted. Conse-
quently, this becomes most prevalent in class politics,
border politics and the governance of mobility, as well
the racialized politics of policing.

THE FACADE OF DATAFICATION; THE REAL HARMS OF AN IMAGINED WORLD

As a result, we are witnessing data systems that
resemble dystopian imaginaries, best exemplified by
the aforementioned iBorderCtrl pilot project, which
aims to detect “biomarkers of deceit.” This project,
until now, situated in the imaginary of fully datafied
borders, reaffirms the beliefs, ideas, and constructs
shaping societal acceptance of the datafication of
life, and substantiates the fears of what is to come.
By investing in technologies already proven to be
completely flawed, governments direct our focus
onto the technologies themselves, as opposed to the
systems that have fostered the implementation of
such dystopian methods of governance.” Ultimately,
the sociotechnical imaginary inherent in the develop-
ment of these systems obscures a stark truth: it is not
algorithms or Al technologies that are failing students,
migrants, low-income families, and BAME communi-
ties—it is the state, and as such we should hold them
to account.

October, 2020

Philippa Metcalfe and Fieke Jansen are both part of a large
multi-year project called ‘Data Justice: Understanding
datafication in relation to social justice’ (DATAJUSTICE)
funded by an ERC Starting Grant (no. 759903).
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SIM Card Project

ISAAC KARIUKI

In SIM Card Project, Isaac Kariuki pres-
ents ongoing research and reflection on
cellphone culture and Internet econ-
omies in Kenya, that do not operate
through PC’s and Internet providers,
but through negotiated cellphone pro-
viders. Tracking cellphone culture in
Kenya and in neighboring countries, the

project presents the liberating aspect of
owning a phone that connects you to
the Internet. However, this freedom is
burdened by the constant fluctuation of
the cellphone carriers’ rates and accessi-
bility that essentially dictate how much
you can communicate with people and
the world.

In this work, Kariuki appropriates
the aesthetics of Safaricom and Kencell,
Kenya’s largest cellphone providers, that
use glossy promotional images on their
SIM cards. Kariuki went to a small town

near Mombasa, named Mtwapa, where
he took photographs of people using
their phones and going about their
everyday lives. Affixing these images to
SIM card templates, Kariuki attempts to
humanize and lessen the overbearing,
almost sinister presence of cellphone
providers and the ongoing control they
have on how millions of people access
the Internet and each other.

Isaac Kariuki. SIM Card Project, 2015.
Silicon and Plastic. Various sizes.
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What do you imagine when you hear the word “citizenship”?
Does an image of your passport pop into your head?
(And with it, the thought that you can’t quite remember
where you last saw it?)

Or is it the land, the people, and the smells that populate
your childhood memories?

Or do you immediately feel the anxiety that accompanies
the simple gesture of sliding your “inferior” documents
under the Plexiglas window under the probing gaze of a
border control agent?

Perhaps citizenship’s administrative reality has eluded
you, and so you go blank.

Perhaps “citizenship” is a trigger word through which
a complex web of history, trauma and family drama
reasserts its ghostly presence as your stomach starts to
churn.

VICTORIA IVANOVA

A PHYSICAL TERRITORY

A HUMAN

A STATE

CITIZENSHIP: A MODERN RITUAL

In the modern version of citizenship, there is one active
protagonist, one passive, and one pseudo-active (can you
guess which one is which?):

a physical territory (initially known as “conquered land”)

a human (initially known as “socio-economically privi-
leged white man”)

a state (initially known as “monarchy” or “colonial
administration”)

And the ritualistic order that stitches them together is
law.

Citizenship is then the contract that binds humans
emerging from a certain physical territory and/or from
the blood of humans that have already been recognised
as emerging from a certain physical territory, to the
sovereign of that territory.

It is a mode of control that operates by granting limited
and discriminatory access to the bounty of the land.

It is a pledge of allegiance in exchange for a part within
the narrative of a collective ego.

It is a statist solution to managing humans’ will to survive.

Modern citizenship is today a deeply embedded protocol
informing and reproducing institutional and cultural
imaginaries of Earth as a two-dimensional atlas of
carved-up patches of land, marking territorial rooted-
ness as the norm and the lack of such rootedness as the
deviation.
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IT MODERN
RITUAL GETS HACKED
AND SHOWS CRACKS

PRESSURE POINTS

1) Irregular zones

2) Citizenship
as asset
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Why this norm?

Don’t the deep histories of human migratory flows, as
well as the more recent projects of nation-state building
with their crawling borders, serve as clear testimonies to
the artificiality of the citizenship protocol?

Yet the protocol stands as a universal practice.
Or does it?
Where are the pressure points, and what do they tell us?

A Unrecognised states: when a state isn’t recognised
by the premier league of world nations, citizenship
is revealed as a buy-in into a collective fiction that
might as well be a delusion

B Refugee camps: turning over time into multigener-
ational cities where there is no state, no ownership
of land, and yet there is still a society

c “Failed” or “fragile” states: war, civil unrest, state
debt crisis, increasing unemployment, crumbling
social and physical infrastructure devalue citizen-
ship as an asset (see “The purchasing power of
passports” below)

A The purchasing power of passports: in a global
financial system, each citizenship can be ranked by
the range of benefits that it bestows on its holder
(from access to social infrastructure to mobility),
breaking up the primacy of the soil-blood connec-
tion as that which makes citizenship real

VICTORIA IVANOVA

3) Advanced
technological
solutions are
fragmenting
oversight over
citizenship’s
administrative
functions (the
latter being
previously subject
to centralised
state powenr)

IIT USERSHIP
SCENARIO PLANNING

Usership
Scenario 1
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B Capital investment buys naturalisation: today, this
option is offered by most countries, although some
are cheaper than others

c Citizenship is leverage for other ends: frequently
as a way of either forcing or escaping litigation (e.g.
to claim certain protections, or to escape criminal
persecution)

A Blockchain/machine learning: the core administra-
tive function of identity verification can be wrested
from the state, or can create state-like power for a
new centralising agent

B Cloud technologies: the state’s back-end digital
infrastructure can be stored and accessed via an
extra-territorial cloud, creating complex entangle-
ments between different Earth layers

c Big platforms: acting as quasi-states over their
networked territory, in lieu of citizenship, they
offer usership—the seemingly logical endpoint of
modern geopolitics and financialisation.

Today we are somewhat stuck between the knowledge
that we need to reconfigure the citizenship protocol, the
evidence that it is being reconfigured whether we like

it or not, and the idealistic as well as highly dystopian
scenarios of the usership model. Several scenarios seem
possible, and the following scenarios (and more) could
unfold concurrently:

Although tech platforms have taken over all sovereign
state functions and powers, the organisational shell of
nation-states remains intact. Citizenship has become
a much more fluid legal category, where the extent of
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Usership
Scenario 2

Usership
Scenario 3

Let’s conclude by
meditating on a
few questions:
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one’s citizenship is dependent on a combination of birth
privilege and financial solvency. Universal standards
dissolve, and instead of the modern progressive notion of
citizenship as a “bundle of rights”, we end up with a wide
variety of “bundles of access points to infrastructures.”

As more and more sovereign states crumble under the
compounded impacts of climate change, pandemics, war,
and economic strife, tech giants such as Amazon and
Alibaba start offering short-term residency schemes in
exchange for different forms of data mining and labour.
They also buy out what used to be the E.U. in 2014 and
transform it into a heritage luxury gated community.

A globally distributed movement emerges in tearaway
communities of renegade technologists, refugees,
environmental activists, artists and gamer millionaires,
who occupy remote areas and build societies based on
experimental socioecological principles centred around
advanced technologies and animistic practices.

- If citizenship is a “bundle of rights,” then usership
is a “bundle of access points to infrastructures.”
How can we move from “human rights” to “infra-
structural rights”?

+ The contract of citizenship recognises third-party
rights only when they belong to other fellow citi-
zens. Neither non-human nor non-citizen entities
count or matter. Could usership be a way of cre-
ating greater interdependence between a variety
of entities rather than turning platforms into new
monarchies?

+ While it is obvious that usership can further
entrench the financialisation of life and society,
could it also offer ways to definancialise economies?

JAMES BRIDLE

CITIZEN EX FLAGS
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Citizen Ex Flags

JAMES BRIDLE

When you are born, there are two ways
of acquiring citizenship: on the basis of
the land on which you are born (jus soli,
or the right of soil, used in parts of South
and North America), or on the basis of
your parents’ citizenship (jus sanguinis,
or the right of blood, used in the rest of
the world). Your citizenship indicates
that you have a place in the world, and
connects you both geographically and
constitutionally to a nation state. James
Bridle investigates another form in his
Citizen Ex project: algorithmic citizen-
ship. This is not tied to (birth) location,
but is based on data. This virtual citi-
zenship is created in the blink of an eye,
and can change all the time. It is based
on online behavior and data traffic. The
websites you visit or cannot visit, the
files you download or the VPN you use:
everything feeds the algorithms with
new information about your geograph-
ical location, which influences what you
can see and do online—or who can see
you. Your geographical location deter-
mines which governments are allowed
to spy on you. The flag series Citizen Ex
Flags stems from this research. The col-
orful flags represent various composite
citizenships. Each state that is part of
the algorithmically composed citizen-
ship is proportionally represented on
the flag. The Citizen Ex Flags are imme-
diately recognizable as a national flag,
and thus as a symbol of a country or
state. However, these flags are not tied
to one geographical or political area.
They represent personally constituted
citizenship, and as such are a visual rep-
resentation of the online rights, prohibi-
tions and opportunities you would have
in the various nation-states.

James Bridle. Citizen Ex Flags, 2015.
5’ x 3’. Courtesy the artist.
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India’s Push
for a Data
Economy

Using Digital

Identity

SRINIVAS KODALI

India initiated multiple information technology and
surveillance projects after the 2008 Mumbai terror-
ist attacks. Amid these efforts, it revived an age-old
identification project, the Multipurpose National
Identity Card (MNIC), and in parallel established
a new Unique Identity Project. The unique identity
(UID) project—which later came to be known as Aad-
haar (Hindi for “foundation”)—collected one billion
people’s biometrics without entirely informing them
why they were being forced to get a new identity card.
While not every citizen may have wanted this new UID
card, there were both economic and political incentives
for the government to fully roll out the project on the
entire population—for example, for the purposes of
civil registration and social welfare delivery.

Without a precise legal basis, the true intentions
and limitations of these projects were never clear,
whether it was for welfare provision or state surveil-
lance and beyond. It has now become clear that the
primary purpose of the exercise was to build a data
economy for India using their citizens’ private infor-
mation. India’s digital identity has been designed as

SRINIVAS KODALI

a data infrastructure that can share citizens’ personal
data with private firms using application program-
ming interfaces (APIs). Similar data infrastructures,
commonly referred to as “The Stacks,” are now being
built for the financial services industry. The “India
Stack” allows the private sector to easily acquire
Indian citizens as consumers.!

India Stack consists of five APIs built on top of
Aadhaar, digital identity project, which provides easy
access to citizens’ data. Aadhaar was such a crucial
part of the business model of private companies that
several companies appealed to India's Supreme Court
to defend their API access for business activities.? The
court, while allowing the Government of India to use
the UID for state welfare delivery as initially proposed,
restricted its usage by the private sector. Even after
these restrictions, the Government of India continues
to share API access with the private sector, terming it
an exercise of “Good Governance.”®

The private interest in digital identities primarily
stems from surveillance capitalism models that have
evolved across the globe. Surveillance capitalism
commodifies personal data for profit, with the support
of nation-states that make digital identities available
to buy as consumer data. Who better to hand over
citizens’ data to the market than a nation-state with
infinite powers to collect this information at scale,
under the guise of increasing investments in the
country? This is exactly what has transpired in India,
where the private sector was able to choose their own
representative, Nandan Nilekani—co-founder of IT
giant Infosys—to build the desired data infrastruc-
tures within the government.

The proposal for India's UID was introduced in
2007 planning commission documents, in which the
Government of India detailed a plan to build a public
accountability information system for the purpose of
tracking state benefits alongside citizens’ incomes, in
order to estimate spending per family unit and elimi-
nate fraud.* The decision to build this system as a pub-
lic-private partnership is part of the post-liberalisation
policy adopted in 1998 (part of preparations for the
Y2K crisis) to promote India’s IT sector. These neolib-
eral objectives—to scale back state welfare to only the
extremely poor members of the population, while pro-
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moting privatisation of critical state activities—were
further encouraged by multilateral institutions like
the World Bank.

India is not the only state to transform itself into a
destination for capital investment by building a digital
identity. Estonia, another post-communist country,
also implemented these policies, developing the Esto-
nian eID along similar lines to India’s identity project.
The similarities are striking, down to the words used
to describe the venture. “The only thing was to push
this card to the people, without them knowing what
to do with it, and then say, ‘Now people have a card.
Let’s start some applications,” according to Tarvi
Martens, the architect of the Estonian eID.5 Estonia
transformed itself into a digital republic by pushing a
digital ID on its citizens and building applications on
top of it for day-to-day usage. India, likewise, neglected
to explain to the general public why a digital identity
was necessary, and simply made it a requirement to
receive state welfare; in the meantime, the digital iden-
tity became intractable through function creep, as it
expanded into every citizen activity.

By building applications on top of the digital iden-
tity, the state pursues its goal to digitise every single
governance application. Still, there is a major differ-
ence between India and Estonia in their proposed use
of data. Estonia leveraged its digital identity to build
an e-government platform called X-Road in order
to allow data sharing between government depart-
ments.® Estonia built certain safeguards into these
systems using certain computational principles, such
as granting ownership of data to citizens, or storing
data only once in a single database, called the “once-
only” policy. Like X-Road, India’s new e-government
platform, called India Enterprise Architecture, will
interlink all government databases using Aadhaar.”
However, in India the government assumes ownership
of data and uses a different computational principle,
known as the “single source of truth,” to build an inte-
grated master database.

The unstated goal of e-government platforms is to
build databases about the population and its habits
with information from a broad range of state-run reg-
istries for land, social security, vehicle, voters, finan-
cial credit, health, agriculture, and more, extending
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into every possible sector to collect data using govern-
ment regulations. But these databases are not merely
concerned with data. They are also tools to organise
society using e-government platforms in ways that
have particular consequences for minorities and the
digitally illiterate. The design architecture and imple-
mentation of these systems tend to be closed, and are
only made open to private capital so that it can access
data for profit. The errors and failures in these compu-
tational systems result in the exclusion of India’s poor
and vulnerable: the havoc created by the poor design
of systems for accessing state welfare should be taken
as awarning sign.

The rise of surveillance capitalism, through the
platforms and infrastructures built for digital econ-
omies, is turning citizens into mere numbers in a
database. It takes away people's autonomy to make
decisions in a democratic framework, and reduces
their capacity for self-determination by pushing them
to serve the economic goals of nation-states and ven-
ture capitalists. The pursuit of economic development
cannot come at the cost of individual freedoms and
civil liberties in the new data economy. Surveillance
capitalism manipulates us by presenting optimum
economic decisions based on the most intimate
secrets of our personal lives, which are being traded
away by the government instead of being safeguarded.

The data infrastructures currently being built are
termed as digital public goods, and the APIs of these
systems are called the information highways of the
fourth industrial revolution. But this portrayal omits
the process of privatising traditional governance sys-
tems and handing over control of public goods to Big
Tech through public-private partnerships. The loss of
public goods to the tech sector will be a costly affair;
the Covid-19 pandemic, for example, has shown us the
importance of universal public health systems, which
Big Tech is unlikely to provide.® Selling off public
goods under surveillance capitalism, with the sole
priority of economic gain, would be catastrophic for
public welfare. This process privatises not only state
assets but even our bodies, the source of the personal
data required by surveillance capitalism.

Forcing the user into this process of digitisation
thus amplifies social and structural inequalities in
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various societies. Without the right protections and
laws governing digital society, these systems grant
corporations tremendous power over users through
surveillance capitalism, enabling private interests to
constantly monitor us and find ways to exploit us. We
are already aware of the dangers of Big Tech’s power
over our daily lives; this coordination with the state
would only intensify the “new normal.” The data
industry complex emerging between private firms and
states is taking away our rights globally, transforming
us from citizens into mere consumers.

The state’s interests in contorting its relationship
with citizens in order to attract foreign capital for eco-
nomic growth has gone too far. India is in the middle
of building a Health Stack, Agricultural Stack, Skills
Stack, and National Urban Innovation Stack, digi-
tising every individual sector on the basis of digital
identity in order to hand over citizens as commodities.
Promoted by the World Bank and its Identity Alliance
and Identity 4 Development programs, these intense
data collection systems are now being exported to
other developing nations, citing both Estonia and
India as best practices.” Independently, India has
begun exporting these technology systems to other
countries; agreements with Morocco, Ethiopia, and
the Philippines are already in place. India’s domestic
IT sector is increasingly colonising other nation-states
with the help of the Indian software firms building
these data infrastructures.

India wants to compete with American and Chi-
nese Big Tech by promoting a domestic Big Tech that
could supply data infrastructures based on digital
identities to the rest of the world.’® The aim is not
merely to build individual digital identity systems,
but to interlink these national digital identity systems
into a global digital identity super-system.!! India has
already made such proposals, for example to use dig-
ital identity to manage Covid immunity passports for
global travel is being debated. Indians are currently
being forced to submit an ID to a centralized vacci-
nation registration platform, which will issue these
vaccine certificates. This platform has been proposed
and built by the very same set of private actors and
capital which stands to gain from the transformation
of the country into a digital health industry.
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As these platforms are pushed onto global citizens,
one can only hope that resistance will emerge towards
Big Tech and the grand plans of capital. In the context
of governance, the user is fundamentally a citizen, not
a consumer, and it is important to protect this distinc-
tion. Thankfully, other countries are learning from the
growing resistance towards Aadhaar in India. The dis-
senting opinion in the judgment on Aadhaar in India’s
supreme court has already paved the way for Jamaica
to stop its digital identity project.’? The restrictions on
the private sector’s use of Aadhaar established by the
majority judgment constitute an important win, which
may encourage other countries to limit the onslaught
of surveillance capitalism on society. Citizens need to
renegotiate their social contract and rights in the new
digital economy being forced on them today.

January, 2021
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kharabit compass

SOPHIA AL MARIA

Sophia Al Maria’s work is a critical anal-
ysis of our relationship to time and geo-
politics through experimental fiction.
She explores the notion of the self coined
term ‘Gulf Futurism’. In her writings, the
Sci Fi Wahabi, Al Maria’s alter ego, anal-
yses the Gulf as ground zero in a heed-
less industrialization, financed by the
global addiction to fossil fuels, that has
set the planet on an irreversible path to
extinction. In kharabit compass, Al Maria
presents a mapping of the Arabian Gulf
as experienced by her alter ego. The fic-
tional character critically investigates
the relationship between technological
and industrial advancement in the Gulf

alongside the accompanying extreme
economic inequality and religious
repression. Out of this, an alt-reality
arises, both subjective and subversive.
kharabit compass starts from a preoccu-
pation with the detritus of the data col-
lecting on our phones like dust—and the
ways in which the data detritus in the
cloud and in our memories are form-
ing dunes; they form deserts inside of
us as users. The mobile phone is being
presented as a portal through which pri-
vate and forbidden desires take a virtual
form and can be virtually shared. Over-
laid over satellite views of the desert, the
work presents Al Maria’s own digital
detritus. Here, it is not space junk, but
data junk plummeting to earth.

Sophia Al Maria. kharabit compass,
2021.
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SARAH WAISWA AND KEDOLWA WAZIRI
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Fatuma - small sistenr

Abuba - nubian word for grandmother
Saum - Kedolwa

Yusuf - The Vendor
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| THINK WE MIGHT BE GOING BACK TO
SCHOOL SOON. THE SCHOOL CALLED
ABUBA AND TOLD HER WE MIGHT BE
CALLED BACK ANY MINUTE NOW.

| REALLY DON'T UNDERSTAND THE
RUSH., WE ARE IN THE MIDDLE OF A
PANDEMIC, SCHOOL CAN WAIT.

VEAH... BUT YOU KNOW HOW THESE THINGS
GO. | AM REALLY, REALLY GOING TO MISS
ABUBA’S COOKING. | WAS JUST TELLING
HER TODAY THAT SHE SHOULD MAKE GURU-
SA AND BAMIA MAFRUQ FOR SUPPER TODAY.

AND SHE AGREED? YOU KNOW MAK-
ING GURUSA IS A WHOLE PROCESS.

WELL, SHE SAID SHE WOULD, BUT
WE NEED TO GO BUY INGREDIENTS,
SO ACTUALLY WE SHOULD BE HEAD-
ING TO THE MARKET, SO THAT WE GET
THE FRESHEST OKRA. LET'S GO/

)

F

)
F
)

\P'
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OKAY LET'S GO.

yay/

WHAT?

| JUST REALIZED THAT | DON'T
HAVE ANY CASH ON ME/

You CAN JUST USE LIPA NA MPESA, RIGHT?

WELL YES, | CAN AND | WILL, BUT NOT
SO MANY PEOPLE AROUND HERE HAVE
THAT OPTION. FOR MANY NUBIANS, MO-
BILE MONEY IS ACTUALLY A PRIVILEGE.

WHAT DO YOU MEAN?

WELL, TO HAVE MOBILE MONEY, YOU HAVE
TO HAVE AN IDENTIFICATION CARD. HOWEV-
ER, GETTING AN |D CARD IS DIFFICULT FOR
NUBIANS BECAUSE OF HOW SUCCESSIVE
GOVERNMENTS HAVE MAINTAINED A LEGACY
OF DISCRIMINATION, FROM COLONIAL
TIMES. OUR COMMUNITY IS MARGINALIZED.
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The colonial past very much mani-
fests in the current underlyings of
the state. Nubians came to Kenya in
the late 1890s from Sudan. They were
brought by the British as soldiers in
the King’s African Rifles (KAR). Even
after Nubains provided excellent ser-
vice and dedication in both world wars
and in the expansion of the empire in
Africa, they would neither be given the
permission to go back home to Sudan nor
title deeds in the areas that they were
resettled; Kibra in Nairobi, Mazeras in
Mombasa and Kibigori in Kisumu.

F WHAT DOES THAT MEAN? WHAT DOES
MARGINALIZATION LOOK LIKE?

SARAH WAISA AND KEDOLWA WAZIRI

S A KENYAN CITIZEN ENJOYS MANY RIGHTS, AS
LONG AS YOU CAN PROVE YOUR CITIZENSHIP,
AND YOU CAN PROVE YOUR CITIZENSHIP
THROUGH VARIOUS DOCUMENTS, THE MOST
IMPORTANT, AND THE HARDEST TO GET FOR
NUBIANS, IS THE |D CARD. WITHOUT AN |D
CARD, YOU ARE EXCLUDED FROM MANY BASIC
AND CIVIC RIGHTS LIKE VOTING, HIGHER EDU-
CATION, LEGALLY MARRYING, LEGALLY DYING,
INSURANCE, AFFIRMATIVE ACTION, SIM REG-
ISTRATION, INTERNATIONAL TRAVEL, MOBILE
BANKING SERVICES AND SO MANY MORE.

Under Kenyan Law, Nubians should have
automatically received citizenship at
the onset of what is regarded as in-
dependence like all other communities
residing in Kenya. Instead, Nubians are
still regarded as foreigners and cate-
gorized under ‘Alien.’

7 ! Y o7

F So Wfﬂfﬁﬁvs WHEN YoU 6;‘ -
TO APPLY FOR AN [D CARD? Wi

S NUBIANS GO THROUGH A VERY HUMILIATS
ING PROCESS KNOWN AS VETTING. YoU '
ARE PRESENTED BEFORE A COUNCIL OF
ELDERS AND A MAGISTRATE, ASKED TO
PROVIDE VARIOUS DOCUMENTS, SUCH AS
GRANDPARENTS' |DS AND BIRTH CERTIFI-
CATES, WHICH DON'T EXIST IN MOST CASES,
IMMUNIZATION CARDS, AND OTHERS WHICH
ARE NOT ASKED OF OTHER COMMUNITIES.

S NAWEZA LIPA NA MPESA?
y HAKUNA SHIDA.

) SHUKRAN. OKAY LET'S GET HOME, ABUBA
MUST BE WAITING FOR THESE THINGS.

F DID YOU HAVE TO GO THROUGH VETTING?
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VES [ DID. IT'S IN THE PAST BUT THE
MEMORY IS STILL RAW AND PAINFUL. |
HAVE BEEN HOPING AND PRAYING THAT YOU
AND ALL THE GENERATIONS AFTER ME WILL
NOT HAVE TO GO THROUGH THE SAME FATE.
| AM GETTING ESPECIALLY WORRIED, YOU
ARE 16 NOW, IN 2 YEARS, YOU WILL HAVE
7O START THIS PROCESS OF PROVING YOU
BELONG, AND YOUR FATE WILL BE AT THE
MERCIES OF AN EXCLUSIONARY STATE.

WE'RE BACK/ THE MARKET WAS
GOOD. WE FOUND THE FRESH-
EST BAMIA AT MZEE YUSUF'S.

THAT'S GOOD, NOW LEAVE THE COOK-
ING TO ME. YOU SIT AND REST.

ABUBA, MY SISTER WAS TELLING ME
ABOUT HOW HARD IT IS TO GET |DS
FOR NUBIANS. | DIDN'T KNOW, AND
WE AREN'T TAUGHT IN SCHOOL/

IT'S REALLY NOT SOMETHING THAT YOU
CAN BE TAUGHT IN SCHOOL, HERE,

LET ME SHOW YOU THIS BOOK THAT
TALKS A BIT ABOUT THIS ISSUE, WITH
A VISUAL MAP OF NUBIAN PRESENCE

COMIC STRIP

IN KENYA. ABUBA MIGHT KNOW SOME
OF THE PEOPLE IN THESE PHOTOS.

A THAT'S MZEE SEBE/ | KNEW HIM WHEN [

WAS A YOUNG GIRL, MOST OF THE PEOPLE
IN THESE PHOTOS ARE DEAD, THEY DIED
AND THERE'S NO EVIDENCE THAT THEY EVER
LIVED. MANY NUBIANS JUST DIE AND IT'S
LIKE THEY NEVER EXISTED, NO PAPERS.

Lack of 1legal recognition means that
the lived experiences of Nubians are
flattened by marginalization, exclu-
sion and othering. This othering means
that Nubians exist at the margins of
social, economic and political free-
doms. It means that Nubians live and
die without existing.

F SO WHAT HAS BEEN HAPPENING TO THE
PEOPLE WHO HAVE DIED IN OUR FAMILY?

A WE ASK AROUND FOR ANYONE WHO HAS

BEEN LUCKY ENOUGH TO HAVE AN [D THEN
WE USE THEIR DOCUMENTS TO TRY AND
GET A BURIAL PERMIT, THE GOVERNMENT
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DOESN'T LET YOU LIVE, THEN DOESN'T LET
YOU DIE, BUT WHEN YOU DIE YOU NEED
PERMISSION TO BE BURIED IN THE LAND
THAT YOU HAVEBEEN DENIED. THIS HAP-
PENED TO YOUR FATHER. WE USED MZEE
HAMSA'S |D TO GET HIS BURIAL PERMIT,

Digitalization of identities in Kenya,
coupled with the blatant lack of data
protection laws and data security, is
at present a tool to further entrench
institutionalized discrimination and
exclusion. It has the potential to un-
dermine the rights of all Kenyans, and
marginalized communities are especial-
ly at risk. Participation in more that
15 civic, social and political aspects
of daily life will permanently be out
of reach for Nubians. The consolidated
nature of Huduma Namba also means that
Mzee Hamsa’s ID can no longer serve mul-
tiple people and purposes. NIIMS also
stands to fragment Nubian relation-
ships within the community and further
alienate Nubians from other Kenyans.

S THE SAME BURIAL PERMIT THAT ABUBA IS
TALKING ABOUT IS THE ONLY DOCUMENT /[
HAD THAT PROVED DAD'S EXISTENCE. T IS
ONE OF THE THINGS | PRESENTED TO THE
CHIEF THEN TO THE VETTING COMMITTEE.

F SO WILL | ALSO HAVE TO USE IT?

il

THE DICTATORS
FERISH IN
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- et
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S MOST PROBABLY, BUT WITH THE INCOMING
HUDUMA NAMBA SYSTEM, IT MAY BE
HARDER FOR YOU AND OTHER NUBIANS TOO.

A | HAVE NEVER OWNED ANYTHING. MY
HOUSES ARE EITHER TAKEN BY THE
GOVERNMENT OR MALE RELATIVES WHO
HAVE IDENTIFICATION DOCUMENTS. | WAS
THROWN OUT OF THE HOUSE WHERE YOUR
FATHER DIED, WHERE | LOOKED AFTER BOTH
OF YOU WHEN YOU WERE CHILDREN...

Nubians have constantly begged succes-
sive governments for title deeds. In
2017, the current government issued ti-
tle deeds to some Nubuans, but with
only a few Nubians possessing identi-
fication documents, the ones who got
the title deeds are few and spread out,
meaning that this historical injustice
remains.

F SO DOES ALL THIS MEAN THAT | MAY
NEVER GET TO USE MOBILE MONEY?

) |F THE SHORTCOMINGS OF THE CURRENT
/D SYSTEM ARE NOT ADDRESSED, AND
NIIMS 1S ROLLED OUT AS PLANNED,

A LOT OF THINGS, INCLUDING MOBILE
BANKING WILL BE INACCESSIBLE TO
NUBIANS AND OTHER COMMUNITIES
AT THE RISK OF STATELESSNESS.
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New
Extractivism

An assemblage of concepts and allegories

VLADAN JOLER

This is an assemblage—an assemblage of concepts and
allegories.

The word assemblage is usually understood as a
collection or gathering of things or people, a machine
or object made of pieces fitted together, or a work of art
made by grouping together found or unrelated objects.
This map and following footnotes are precisely that:
one big messy assemblage of different concepts and
ideas, assembled into the one semi-coherent picture
or let us say a map, a world view.

Presented concepts are mostly represented here
visually in the form of the allegories. Dictionaries will
define allegory as a story, poem, or picture that can
be interpreted to reveal a hidden meaning, typically
a moral or political one. All of those allegories and
concepts together joined in the form of an assemblage
are creating together a blueprint of machine-like,
superstructure, or a super allegory. In that sense, what
we have here is an almost fractal allegorical struc-
ture—allegory within the allegory within the allegory.

This work takes three forms that hardly can
function independently. Map—that try to present the
superstructure or overall view; Guide—that deals with
the individual concepts and allegories; Footnotes—tex-
tual descriptions of the presented concepts.

1. Gravity
French artist Louise Drulhe! introduces the notion of
gravity in thinking about the topography of the inter-
net. Like Einstein’s theory of relativity, the massive
objects in space, proportionally to their weight defined
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by the number of their users and content, curve the
space and time of this virtual universe. So we can
think of massive monopolies and conglomerates such
as Google and Facebook as the enormous black holes
that, with their gravity, create a field so intense that
attracts and swallows the content and users.

2. Forces

We can claim that many other potential vectors and
social forces contribute to that force. Fear of social
isolation and missing out; economic and professional
insecurity; unrealistic expectations of efficiency and
productivity in adapt or die environment; tailored
addictions, depression and anxieties; and reputation
economy systems are just some of the other vectors
that constitute social forces that keep us, with or with-
out our wish, attached to those platforms. Opting out
became a privilege that requires a supernatural human
being who can economically afford to opt-out and exist
at the level of nirvana-like strength and peace to over-
come all of those challenges. “The social cost of opting
out has become so high that opting out is essentially a
fantasy” (Brunton and Nissenbaum).?

3. Black Hole

Our imaginary hero, or what Federico Campana will
call the abstract general entity (AGE),3 is swimming
against one of those platforms’ gravitational force.
As she floats along, imperceptibly, the stream gets
faster and faster even if he can’t see the hole yet. He
could swim to safety until, without even noticing it, he
crosses the point of no return. As they glide towards
the singularity defined by the mass of these giants,
users and content pass beyond the event horizon, the
imaginary boundary in time/space, beyond which
there is no return to the outer part of this universe.
The event horizon defines the line after which the
social and economic price of leaving those platforms
is becoming too high. No matter how fast he tries to
swim now, the stream will pull him towards the center
of the black hole. Without even noticing, this story’s
actor is now falling towards the hole into the new alle-
gory—the cave.

@ rorces
—

Gravity, Forces, Black Hole

W2
N\

2
v

Allegory of the cave, Platopticon
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4. Allegory of the Cave

What takes place at the bottom of this metaphorical
black hole can be described through Plato’s allegory
of the cave.4 Plato describes a group of people who
spend their entire life chained to cave walls looking
into an empty wall. These people are watching the
shadows of real objects projected on this wall, giving
them names and meanings. In our story, the script and
directing of this performance of shadows are entrusted
to human-algorithmic machines that regulate, filter,
censor and moderate the projected content on the
walls of the cave. The existing elements and content
that exist outside this cave and horizon of events create
an information flow, a theatre of shadows. Or, what
Guy Debords will describe as: an immense accumu-
lation of spectacles consisted of images, sounds, text,
emotions, and meanings. All that once was directly
lived has become mere representation.

However, this is not a single play, but a multitude of
simultaneous and different performances. The gravity
of these techno giants hold billions of users/workers/
products at the bottom of those caves. Each user
detained in their own cave is exposed to a designed
play adapted only to them. This self-centered personal
space is filled with images and meanings selected by
algorithms partly with respect to its affective and cog-
nitive reactions. The user is in a specific closed circle,
communicating with oneself in a particular form of
self-stimulation and exposed to a constant flow of
spectacle. Therefore, this cave or prison cell is a place
of pleasure from which, as in Plato’s cave, the prisoner
does not even have the will to come out.

In this assemblage of allegories, millions of caves
or prison cells form the unique and invisible panop-
ticon structure.® The central tower of this structure
has two main functions: (1) to project the content on
the walls of the caves and (2) to surveil and capture
the digital shadows of the prisoners reflected on the
opposite wall.

6. Cave Architecture
Cave and tower walls are constructed of multiple
opaque layers and built mostly by ghost work” or
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invisible labor. The bricks of this structure are made of
black boxes, closed code, and hardware, glued with the
invisible network infrastructure. They are covered with
layers of corporate secrets, patents, and copyrights.
The prisoner is standing in the middle of the cave
facing the interface.

Interfaces are framing and structuring the pro-
jected algorithmic spectacle of images.
The interface is the office cubicle of immaterial labor.
Even though they are a direct manifestation of rules,
regulations and taxonomies they successfully obscure
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what is hidden beneath them. They define directly or
indirectly what we can or cannot do. They are both
tools and discursive frames. They are instituted as an
order of discourse and embodiment of the discipline
power of the platform.

The spectacle of a constant flow of information pro-
jected through the interface creates a digital shadow
on the opposite wall of the cave. The projected digital
shadow on the wall is a resource field where thousands
of capture agents, tentacles of rhizomatic surveillance
complex, extract information.

VLADAN JOLER

7. Digital labor triangle

This cave is not only a panopticon prison cell, but it
carries out the function of a factory hall and a resource
extraction apparatus. The prisoner/worker performs
his three-fold function of a worker, a resource, and a
product.® Cave prisoners constantly attached to digital
platforms carry out different forms of mostly imma-
terial and rarely paid labor such as scrolling, liking,
sharing, commenting, or creating content (labour side
of this triangle). At the same time, every movement or
emotional reaction is being recorded continuously.
This data is becoming a resource for different forms of
exploitation. Finally, by consuming the content pro-
jected at the walls of the cave, this user is ultimately a
final product sold to the advertisers.®

8. Information Retrieval
From each cell-cave and through the core of the panop-
ticon tower streams of information are flowing into one
of the central structures of this image—data bank. In
the Orwellian universe, this structure is known as the
Records Department within the Ministry of Truth.** In
TerryGilliam’s Brazil''—Information Retrieval. The data
bankisnotjustthe engineroom,butthe poweritself.

From here, we are examining three processes
crucial for this story. On one side, extracted stored
and analyzed personal data is shaping the multidi-
mensional portrait of the individual. On the second,
all the products of the user labor are being stored,
analyzed, ranked, and forming the information spec-
tacle of images, meanings, reputation. Furthermore,
in the third one, this structure lays upon the top of the
exploitation of human minds, bodies and nature.

9. Creation of Dividuals
In his famous essay “Postscript on the Societies of
Control,” Deleuze'* envisions a form of power that is
no longer based on the production of individuals but
on the modulation of dividuals. Individuals are decon-
structed into numeric footprints, or dividuals, that are
administered through “data banks.” Our online behav-
ior is captured, processed, and deconstructed into the
statistical vectors, clusters, patterns, and anomalies.
Each move we make is carefully analyzed by thousands
of mathematical functions, algorithms, and machine
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learning systems. This system does not see us through
linear narratives emerging from our browsing behav-
ior, metadata, or movements in physical space but as
n-dimensional statistical projections. Each and every
of our clicks sharpens the resolution and complexity
of this abstract and constantly changing statistical
portrait or data body.

10. Multidimensional portraits
This multidimensional data portraits of the individ-
ual, consisting of millions of data points in hundreds
of dimensions, can be seen as what Deleuze will
name—dividual. “A physicallyembodied humansubject
thatisendlesslydivisibleandreducibletodatarepresen-
tations viathe modern technologies of control”(1992).13
The Critical Art Ensemble is describing this data body
as “the fascist sibling of the virtual body, a much more
highly developed virtual form, and one that exists in
complete service tothe corporate and police state.”*4

The full picture of our dividual being or data body
is not centralized at one place but is spread across hun-
dreds of data centers in the rhizomatic assemblage of
the surveillance economy and government actors. This
non heterogeneous and dispersed assemblage portrait
exists through the system of data dealers, official and
unofficial exchange of data in constant flow.

As described by Marco Deseriis in The Politics of
Condividuality “..dividual is always open to interac-
tion, always ready to be detached from and attached
to other dividuals. Thus, as compared with the individ-
ual—which prides itself of its unique properties—the
dividual has the advantage of being combinable with
other divisible beings that share some properties with
it.”15

In the words of Matteo Pasquinelli, “The dividuals
do not simply describe an atomized subject but make
possible the posthuman consolidation of collective
agents as condividuals, or as superjects.”*

11. Content extraction
All products of digital labor (comments, texts, books,
images, videos) are being harvested by content plat-
forms and a multitude of different capture agents.
Each web page or other piece of content that is being
captured “in the wild” is rendered and analyzed. This
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content is being extracted into hundreds of different
signals processed through the algorithmic lenses
that will later determine the position and role of this
page in their Order of Things and their Projection of
the World.

12. Instruments of measurement and perception
Collected content and extracted data become a perma-
nent corporate resource for creating multidimensional,
dynamic, complex topologies in which every piece of
data becomes an object that is contextually linked to
other objects. Within this map, this new meta-territory,
crawl hundreds of different mathematical functions,
algorithms, and neural networks that we can call as
in the Nooscope diagram and essay: “Instruments of
measurement and perception.”

13. Lenses

“Instruments of measurement and perception always
come with inbuilt aberrations. In the same way that
the lenses of microscopes and telescopes are never
perfectly curvilinear and smooth, these logical lenses
embody faults and biases. To understand machine
learning and algorithms and register their impact on
society is to study the degree by which social data are
diffracted and distorted by these lenses.”*® The shape
of the algorithmic lenses is carefully crafted to project
the image that is in accordance with the platform’s
financial interest and political goals and values.

14. Filters

Aside from instruments of digital truth and order
embodied in their algorithms and neural networks,
platforms often imply direct rules and regulations.
They have direct power of regulation of what can be
seen or said, what kind of content can and cannot exist
in their universe. Here we are visually representing
those rules and regulations as filters. Similarly to the
algorithmic lenses, the fabric of those filters is crafted
according to the platforms’ financial interests and
political goals and values.

15. Bubbles
The flow of the spectacle is not a single stream but bil-
lions of personalized streams of images, sounds, and
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meanings. Based on the multidimensional portraits
of the individuals, algorithms, and neural networks
are carefully directing personalized plays for each
user. In this simulacrum, our main actor is a center
of a small universe in which his or her opinion and
attitude matters. Users trapped in their bubbles/
caves are positioned within different algorithmic and
statistical territories. Mountains and valleys of those
multidimensional ever-changing invisible landscapes
are clustering individual bubbles and creating new
relations, taxonomies, and ontologies.
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16. Projection of the World
Instruments of measurement and perception, are
ranking, defining hierarchies and relations between
content, users and meaning. They define the digital
regime of truth and order. This regime is a prism
through which the world is projected in the form of the
constant stream of spectacles at the walls of the caves.*

17. Engines of extraction

Empowered by the digital extractivism tools of the
information age, everything becomes the potential
frontier for expansion and extraction. From the depth
of DNA code, every single cell of the human organism,
vast frontiers of human emotions, human behavior,
social relations to nature as a whole—everything
becomes the territory for the new extractivism. As we
point out in the Anatomy of an Al,>* at this moment in
the twenty-first century, we see a new form of extractiv-
ism that is well underway: one that reaches into the
furthest corners of the biosphere and the deepest
layers of human cognitive and affective being. Thou-
sands of corporate and government actors compete to
stick their flags into the uncharted territories of our
behavioral, emotional and cognitive landscapes, invad-
ing deeper and deeper into our bodies and minds.
Once the territory is invaded, the process of enclosure
and exploitation is established.

18. Enclosure

“The ‘enclosure’ of biodiversity and knowledge is the
final step in a series of enclosures that began with the
rise of colonialism,” Vandana Shiva explains.3 How-
ever, new forms of extractivism are expanding into the
territories far behind the biodiversity and knowledge
enclosure. This is why we are not speaking anymore
just about the knowledge economy but about the
attention economy, emotion economy, and many other
“new economies” being born from the invasion of new
territories of extraction.

19. Affinity to infinity
In his essay “Presenting The Unpresentable: The Sub-
lime,”?4 Jean-Francois Lyotard introduces the phrase
“affinity to infinity.” In his view, the fields of contempo-
rary art, techno-science, and capitalism have the same
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aspiration: to push boundaries towards a potentially
infinite horizon. In the transition to the information
age, capitalism was given a chance to satisfy its affin-
ity for infinity, form and conquer an infinite number
of new territories, create new mechanisms for the
accumulation of capital within these new spaces, and
formulate new forms of exploitation.

Here we see a contemporary embodiment of the
story “On Exactitude in Science,”’*s written by Borges
in 1946. Whether we talk about indexing of the entire
online world, digitizing all the books that have been
printed so far, mapping the entire globe or mapping
people through their profiles, we talk about the ten-
dency of those companies, in their affinity to infinity,
to create the maps that cover the entire Empire.

20. Beyond the capture

We are standing at the imaginary edge and looking
into the land beyond limits of extraction. The land
outside their capacity to capture, conquer, and com-
modify. Is there any word or meaning that is not
captured by this gigantic meta-structure and millions
of their synthetic spiders and sensors capturing multi-
ple aspects of reality? How can we investigate but not
hurt those fragile words or meanings that somehow
escaped the capture process? How can we speak about
them without exposing and capturing them? How do
we care for and cultivate ecologies that exist beyond
the border of capture?

21. Rhizomatic surveillance

Planetary scale surveillant assemblage?® is one of the
critical infrastructures behind new extractivism prac-
tices. Thousands of corporate and government actors
are independent of each other, collecting information
about us. Through the invisible network of data deal-
ers, public and not public partnerships, those pieces
of information are in the constant flow forming one
functional entity. Surveillant assemblage can be seen
as a rhizomatic structure described by Deleuze and
Guattari.”

22. Capture agents
At the end of each of the rhizome’s roots, tentacles of
the planetary surveillance rhizome, there are one or
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many sensors—capture agents. They can take many
forms and sizes. From the tiny pieces of code, crawl-
ers that wander the web collecting information about
each web page, over the sensors catching heartbeats
and surveillance cameras capturing our faces, to
the complex network of satellites orbiting Earth and
locating devices. They can see reality through a full
range of electromagnetic spectrum: from gamma rays
and x-rays, over infrared and visible light to micro and
radio waves. They can be invisible as a Facebook pixel
or massive as a 5oom wide radio telescope.

23. Body and mind as territory
In our anthropocentric world, the territory of the
human body and mind is one of the most explored and
exploited extraction strata. The process of quantifica-
tion is reaching into the human affective, cognitive,
and physical worlds. Every form of biodata—including
forensic, biometric, sociometric and psychometric—are
being captured and logged into databases for Al train-
ing, psychological profiling, nano targeting, and many
other forms of data exploitation.

This crusade is not just about the quantity of data
but also about the quality and diversity of data in order
to achieve a full spectrum of color and resolution of
our multidimensional portraits that they are painting.
Furthermore, as Pasquinelli?® pointed out, the process
of extraction of “analytical intelligence” from the most
diverse forms of human labor and transfer of such
intelligence into a machine is another crucial part of
the process.

24. Digital Labour
In 1750, Diderot and d’Alembert* published the first
volume of the Encyclopédie, which set out to cover each
and every branch of human work. Two hundred thirty
years later, that kind of endeavour is much more diffi-
cult since labor is nowadays being obfuscated, hidden
behind layers of transparencies and complexity. As
elaborated in Christian Fuchs’s book “Digital Labour
and Karl Marx,”3° different forms of labor and relations
are part of the contemporary production of digital
technology. Slave work in mineral extraction in Congo,
primitive accumulation and absolute surplus-value
production at Foxon in China, body shopping of Indian
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ICT workers, an army of ghost micro workers behind
Mechanical Turk platform, Amazon distribution
center workers in the cage, unpaid user and Google
labor aristocracy are all part of the evolved triangular
trade system within the planetary scale factory. Those
and many other forms of labor are needed to produce
and operate this planetary-scale extraction system.

25. Behavioral surplus

As Shoshana Zuboff3' points out, surveillance cap-
italism renders behavior so that it can be parsed as
observable, measurable units. Once it’s rendered as
behavior, it is turned into data. This is what she calls
“behavioral surplus.” Since our bodies, minds, and
behavior are one of the ultimate resources for the new
extractivism, every segment of our existence can be
seen as a form of direct or indirect labor producing
data as a behavioral surplus. When we breathe, walk, or
sleep, every single emotion that we feel, our attention,
our body temperature, or diseases that we have—every-
thing can produce behavioral surplus if being captured
by this giant surveillance apparatus. In that sense,
even our bare existence can be seen as labor.

26. Digital identity labor

As pointed out by Kristian Luki¢ in the essay “Col-
onization with Love”:3* freelancers, self-employed,
unemployed and all those grey areas in between that
now constitute the world of labor need to spend more
and more hours maintaining their profiles and offer-
ing in(directly) their expertise, experience, success
stories, opinions and documentation of their works
and activities, in a similar fashion like sex workers in
windows of red-light districts. It takes a lot of privilege
and financial and psychological stability to not partici-
pate in the reputation economy systems moderated by
those platforms. Digital identity labor is forced labor of
the twenty-first century, and as we mentioned before,
opting out is essentially a fantasy. This creates an
auto-disciplinary society specialized in the detection
and targeting of human anomalies. When each anom-
aly is detected, it would calculate risks and decide on
individual liquidities.
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27. Nonhuman labor

It is important to try to come out from an anthropo-
centric point of view and try to think of non-human
labor as a part of the overall mosaic. We can zoom out
into deep time and consider the labor of prehistoric
plants and animals embedded in the formation of
carbon that is being burned as a fuel for data centers,
infrastructure and our devices. Millions of years of
nonhuman labor are burned for just two hundred years
of industrial spectacle. Even further, we can think of
the geological process as a form of Earth labor or the
process of element creation as a form of Universe labor.
Nevertheless, we don’t need to go so far into the past,
and we can try to observe all the labor existing within
the microbiome of our bodies.33

28. Fractal supply chains

Supply chains hidden behind the engines of extractiv-
ism are black boxes as much as neural networks or
algorithms hidden behind interfaces. Californian
ideology presents itself in the form of colorful, playful
offices filled with all year long Silicon valley spring
sunshine, where digital bourgeoisie enjoy in playbor34
and free five star food. Analysis of the invisible layers
of digital infrastructure and product supply chains,
tell us a different story. In the Anatomy, we used the
image of the Sierpinski fractal to illustrate the com-
plexity of supply chains and the process of exploitation
embedded in those processes. Each triangle of this
fractal represents one phase in the production pro-
cess, from birth in a geological process, through life
as a consumer product, and ultimately to death in an
electronics dump.

29. Heteromation and ghost labor
Within the fractal supply chain, we see a perpetual
dance between human labor, nonhuman labor, earth
labor, and automatization. As pointed out in the Noo-
scope by Matteo Pasquinelli, Automation is a myth;
because machines, including Al, continuously call for
human help. Hamid Ekbia and Bonnie Nardi call this
kind of participation “heteromation.”3s Another term
for this invisible human labor embedded in almost
every phase of the production process is—ghost labor.
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30. Blood, sweat and toxic lakes

“Iwish to God these calculations had been executed by
stem!” said Charles Babbage and developed his plans
for the Difference Engine in summer 1814.3° More than
200 years later, engines of new extractivism are still
running on burning coal and human sweat. Every
click or swipe we make online creates one little hole
in the ground, filled with toxic waste and toxic clouds.
Every movement of materials and data within the plan-
etary scale factory has its own hidden price. Supply
chains are optimized towards maximizing profit for
a few, while the real costs of destruction that follow
are shared between all the living entities on the planet
in the present and the future. In the words of Mcken-
zie Wark, “The Anthropocene is a series of metabolic
rifts, where one molecule after another is extracted
by labor and technique to make things for humans,
but the waste products don’t return so that the cycle
can renew itself. The soils deplete, the seas recede, the
climate alters, the gyre widens: a world on fire.”3”

31. Expanding the gap

In H.G. Wells’s novel The Time Machine,’ in the year
802701, humanity developed in two separate species:
Eloi and the Morlocks, as a result of the expansion of
the gap between different social classes over a long
period. The Eloi live a banal life on Earth’s surface,
while Morlocks live in the underworld, serving the
machinery and breeding food, making clothes, and
other products for the Eloi. While one primarily func-
tions in the space of a cave-factory, the other serves
the materiality of this space in the mining pits, factory
halls and office spaces of the spectacle of global pro-
duction of technology, energy and resources.

32. Triangular trade
The best-known triangular trading system is the trans-
atlantic slave trade operated from the late sixteenth
to early nineteenth centuries, carrying slaves, cash
crops, and manufactured goods between West Africa,
Caribbean or American colonies and the European
colonial powers, with the northern colonies of British
North America. Slavery was at the heart of the devel-
opment of the modern planetary-scale global economy.
As Barbara Solow? illustrates, “by the late seventeenth
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century, the New England merchant, the Barbadian
planter, the English manufacturer, the English slave
trader and the African slave traders (and merchants)
were joined in an intricate web of interdependent eco-
nomic activity.” From those days, the same model of
constant flow within the vast fractal production chains
expanded in time, space and complexity. The trans-
atlantic slave trade evolved into the contemporary
planetary-scale factory.

33. Chains of digital colonialism
“By digital colonialism, we understand the deployment
of imperial power in the form of new rules, designs,
languages, cultures and belief systems serving the
interests of the dominant power. In the past, empires
expanded their power through the control of critical
assets, from trade routes to precious metals. Today,
technology empires control the world through data
and the ownership of computational power, often
with the active collaboration of the most powerful
governments in the world, set out to satisfy their
needs.”# What human rights and technology expert
Renata Avila is describing here as digital colonialism
isrooted in the extractivist practices illustrated on this
map. Nevertheless, this map is proposing an extensive
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understanding of this term. Traditional colonial prac-
tices of control over critical assets, trade routes, natural
resources, and traditional exploitation of human labor
are still deeply embedded in the contemporary supply
chains, logistics and assembly lines of digital content,
products and infrastructure. In that sense, chains of
digital colonialism are made both on the extraction
of digital surplus and traditional exploitation of labor
and resources.
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The Killing of Marielle
Franco: Cartography
of a Techno-Political
Assassination

PABLO DESOTO, LUCAS
ROLIM AND ALICE PIVA

Marielle Franco was a Brazilian human
rights activist and politician from the
most marginalized groups of society:
black women, bisexuals and feminists.
She was born in one of Rio de Janeiro’s
largest favelas and became a voice for
disadvantaged people in the city. After
earning an M.A. in public administra-
tion, she served as a city councilor in the
Municipal Chamber of Rio de Janeiro for
the Socialism and Liberty Party (PSOL).

Franco was an outspoken critic of
the police brutality and extrajudicial
killings in the favelas and took part in
a state legislature inquiry into the para-
military gangs that dominate large areas
of Rio state. In February 2018 she was
appointed rapporteur of the commis-
sion investigating the deployment of the
army in police operations in the state.

On 14 March 2018, Franco and her
driver Anderson Gomes were summarily
executed on the streets of Rio de Janeiro.
Her murder was followed by an attack on
her reputation through the circulation of
fake images and disinformation on the
Internet. Fake images connecting her to
the narcotraffic went viral, popping up
on smartphones and computer screens
across the urban fabric.

This work provides a visual explora-
tion of the multiple layers surrounding
the crime by analyzing the context of

the city and the digital realm. The study
spans the period from February 2018 to
the Brazilian presidential election in late
November that same year.

The map presents an overview of the
multiple agents involved in the event:
bodies, urban routes, human users, bots,
smartphone screens, digital militias, dis-
abled surveillance cameras, WhatsApp
groups, lethal weapons, and cloned car
license plates. While visualizing these
heterogeneous elements all together, the
map tries to unravel a complex story of
two mechanisms of assassination: phys-
ical violence and the weaponization of
smartphones that made it possible.

Through the lens of the Marielle
Franco murder case, the map makes tan-
gible the rise of far-right techno-politics
in Brazil and the global phenomena to
which every user is exposed through the
use of smartphones.

This work was initiated in the con-
text of the course “From the Sputnik
to the Stack: Architecture in the Age of
Planetary Scale-Computation” conduct-
ed by Pablo DeSoto, Visiting Profes-
sor at the Postgraduate Department in
Architecture and Urbanism at the Fed-
eral University of Paraiba. Previous ver-
sions of the work were presented at the
VI International Symposium LAVITS
(Latin American Network of Surveil-
lance, Technology and Society Studies)
at UFBA Salvador; Google News Space
at Festival 3i, Rio de Janeiro; and the
panel on violence against human rights
activists at the Forest Defenders Third
International Conference in Maraba,
Para.

Pablo DeSoto, Lucas Rolim and
Alice Piva. The killing of Marielle Fran-
co: Cartography of a Techno-Political
Assassination. 2020.
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RMB City: A Second
Life City Planning

CAO FEI

Taking its name from the Chinese cur-
rency renminbi, RMB City is an artwork
that reimagines the future of China’s cit-
ies. RMB City’s manifesto states, “New
orders are born, so are new, strange
wisdoms,” a declaration appropriate to
the work’s setting, the virtual platform
Second Life, in which users, through
their chosen avatars, can purchase and
trade items, build virtual urban struc-
tures, and interact with other avatars in
an artificial utopia that is also part-apoc-
alyptic. Inhabited by the avatars of the
artist herself, China Tracy, and her
friends and fellow artists, it retains the
architectural and cultural icons of the
real world transformed into a spectacu-
lar, shimmering metropolis.

In RMB City, the virtual city has
become a vehicle to express ideas that
relate to modernization, capitalism,
and consumer culture, in contrast to
key political events such as the Beijing
Olympics in 2008 that were having pro-
found effects on IRL cities in China.
Through these constructed worlds, Fei
presents a profound meditation on the
boundaries between the real and the
fantastic, and the sense of alienation
that drives new generations to increas-
ingly experience the world from behind
the veneer of their avatars. For Fei, the
digital world is an expression of our
human condition, and as such, an ave-
nue to reflect on these emerging forms
of social consciousness.

Cao Fei (SL avatar: China Tracy).
RMB City: A Second Life City Planning,
2007. Machinima, Single channel
video, 4:3. Color with sound. 5min
57sec. Courtesy of artist, Vitamin
Creative Space and Spriith Magers.
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The History and Structure of V Taxi Team
In November 2011, Jiang Ye, alocal taxi driver in Hang-
zhou, had an idea. After seeing one of his customers
use WeChat, a recently launched instant messaging
platform, Jiang leveraged the networking power of
a mobile app to create digitally mediated transport-
ation services. Jiang Ye believed that a digital platform
could solve a key problem for transportation service
professionals, namely, the inability to cultivate and
retain large pools of personal clients. Like Jiang,
many experienced drivers had long-term clients who
frequently pre-booked their services. Pre-bookings are
generally more lucrative than other orders—the more
pre-bookings, the higher one’s income—but they come
with opportunity costs. Because drivers cannot control
where real-time orders will take them, they must stop
cruizing the streets well in advance of pre-booked
orders, and therefore forego other potential fares; in
addition, whenever more than one client pre-books an
order for the same timeslot, the driver must refuse an
order and risk damaging the client relationship.

Jiang, therefore, thought of a platform in which
drivers could share orders with their peers in real time.
Such a system not only enabled drivers to accept more
pre-bookings (and thereby increase incomes), but also
ensured that customers’ requests were consistently
fulfillled. With this idea, Jiang set out to digitize trans-
portation services in Hangzhou. First, he registered a
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WeChat account and set his profile picture as a photo
of his taxi. Each time Jiang dropped someone off at the
airport, he parked his car in the adjacent parking lot,
and used WeChat’s “Search Nearby People” function
to send friend requests to passengers at the airport.
As an experienced driver, Jiang knew that the most
lucrative part of the business were fares going to and
from the airport, so he made frequent flyers his target
clients. New customers began adding him on WeChat
and booking rides. Jiang then persuaded four of his
driver-friends to join him in using the same method
to scan for customers. Within a few weeks, word of
Jiang’s new system had spread, and dozens of drivers
around Hangzhou were requesting to join the group.!

The founders, including Jiang, felt that the struc-
ture of V Taxi should reflect how members of a com-
munity naturally form the deepest bonds with their
immediate friends, and weaker connections with more
distant peers. This meant that the organization would
resemble a set of concentric spheres (see Figure 1).
Drivers would be situated in a close-knit “sub-team” of
eight to ten drivers, which would in turn be embedded
within the larger V Taxi community. The entire com-
munity would then form cooperative networks with
other taxi driver groups in Hangzhou as well as with
V Taxi communities in other cities in China.

L —— i e—— o E e

Figure 1: Graph Showing the Concentric Structure of
Hangzhou V Taxi and Their Outward Networks.

SHUANG LU FROST

V Taxi as Contemporary Guild
The founding members of V Taxi also designed a
seniority-based managerial system and an apprentice-
ship program. Both features are highly reminiscent of
Chinese professional guilds. At the top of the hierarchy,
a group of senior members would serve as managers
on a voluntary basis. This managerial board, headed by
“Driver No.1” Jiang Ye, would create codes of conduct,
establish basic regulations, and control the admission
of new members. New members to the group would
be assigned to a sub-team and paired up with a senior
driver for a three-month apprenticeship. Just as in
guilds of the past, the candidate would first need to
establish guanxi (interpersonal relations) through
practices of gift-giving. One driver, for instance, had
to gift a computer to a senior driver in order to gain
access to V Taxi.

While it is unlikely that the V Taxi founders stud-
ied the classical work of Fei Xiaotong, the organization
they imagined perfectly mirrors Fei’s theory of the
traditional structure of Chinese society.? According to
Fei, every individual in China is situated within con-
centric spheres of relations that extend outward from
the self to the family, then the lineage, the community,
and finally the state. When people in society interact,
they form “differential modes of association” (cha xu
ge ju) that vary according to the degree of overlap of
their respective spheres. So too with V Taxi, where the
primary loyalty of each driver is to the other drivers in
their sub-team. Only more distally do their “spheres
of relations” extend to encompass other V Taxi mem-
bers, and finally drivers in other organizations.

These spheres of relations produced vibrant yet
varied social lives for the drivers. Sub-team members
talked on WeChat daily and often went out together to
have drinks or play mahjong. The larger team estab-
lished a communal fund that was used to organize
community-wide gatherings. These social interactions
helped strengthen bonds, which enhanced interper-
sonal trust and facilitated economic activity.

With this community-centered design, V Taxi
achieved remarkable organic growth. From its official
founding in March 2012 to its zenith in 2014, V Taxi
grew its team of 20 drivers into a thriving community
of more than 300 active driver-members. As knowl-
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edge of V Taxi spread outside of Hangzhou, commu-
nities of taxi drivers in other cities established their
own V Taxi teams. In 2015 a national association of V
Taxi was established in Shenzhen, the tech capital of
southern China, and Mr. Yang Zifeng was appointed
to serve as its director. In addition to organizing an
annual national V Taxi conference, Zifeng has worked
alongside municipal V Taxileaders to link up commu-
nity-based networks and provide seamless transporta-
tion service for intercity travelers across urban China.

Sharing and Sharing
For V Taxi, value is produced through practices of
“sharing,” or gongxiang in Mandarin (literally “to enjoy
together”). Drivers share entitlements to client orders
that they cannot fulfilll themselves. These entitlements
function in V Taxi as “gifts™: they are earned through
the cultivation of client relationships, and thus are per-
sonal and inalienable to each driver. Like gifts, they
are always shared freely; no commission is charged.
The only expectation of reciprocity is that those who
receive orders will “pay it forward” by sharing with
other drivers in the future.

Such practices of sharing create new relationships
and reinforce existing ones by producing positive
value attached to the creation, reproduction, and
extension of relationships in economic exchanges.
Unlike resources or assets, relational value does not
reside within individuals or among groups, but is
performed through networks.®> When individuals
exhibit community-mindedness in interactions with
their peers, they produce a “value of generosity” that
binds the community together and enables it to carry
out its economic functions. In V Taxi, relational value
involves feelings of fellowship that encourage the shar-
ing of economic opportunity, which in turn sustains
the production of relational value and deepens the ties
of the community.

V Taxi’s notion of “sharing” harkens back to an
earlier era of the “sharing economy,” when com-
munities of actors used digital technologies to
facilitate non-monetary exchanges.* Couchsurfing,
for instance, enabled hosts to share their sofas in
exchange for companionship and conversation rather
than rent. However, since the early 2010s, these alter-
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native forms of value creation were crowded out by
“crowd-based capitalism.”® Guided by a “bigger is
better” ideology, platforms such as Uber and Airbnb
created centralized algorithmic systems to efficiently
coordinate users and their capital. The more user
data these platforms collected, the better they could
predict and shape user behavior, and the more effi-
cient and cheaper their services would become. This
hyper-scalable model attracted billions of dollars
in venture capital investment, which enabled these
platforms to undercut the prices of their competitors
and expand at lightning speed. After a brief period
of intense competition, a few platforms emerged as
virtual monopolies. This winner-takes-all approach
to dividing up the “sharing economy” has been glori-
fied in the tech sector, with prominent figures such as
Peter Thiel arguing that “monopolies are good for soci-
ety” and “competition is for losers.”®

The crowding out of values can be understood as
corporations’ efforts to engineer universal social struc-
tures that are divorced from local contexts. “Sharing
economy” companies have internalized the lesson that
people’s economic lives cannot be decoupled from
their social lives.” Instead of embedding platforms
within local social worlds (like V Taxi) or giving eco-
nomic actors the freedom to connect the platform with
their local contexts (like Craigslist), the monopoly
platforms have designed universal structures that can
be implemented in any context, and they promote only
those activities which further the goal of profit maxi-
mization. In doing so, they ultimately constrain users,
rather than enabling them to produce a heterogeneous
range of values that hold communities and societies
together.®

The tendency of large-scale platforms to crowd
out values also becomes fixed in their technological
designs.’ In the ride-hailing industry, centralized algo-
rithmic systems (closely resembling Deleuze’s “control
societies”°) make it almost impossible for economic
actors to diverge from predesigned paths.!! The labor-
er’s every action is controlled by omnipresent track-
ing, monitoring, and data feedback. Their sole purpose
is to execute orders and conduct repetitive tasks.?
Under such conditions, where humans are treated
as mere extensions of machines, laborers can hardly
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develop transferrable capabilities or form the social
connections necessary to produce relational value.

Human-Centric versus

Machine-Centric Platforms
V Taxi thus provides an interesting alternative model
for digital platforms, one that is more localized, socially
embedded, and human-centric. Unlike platforms that
depend on computational algorithms to process orders
and match customers with drivers, the V Taxi platform
relies principally on human agency.

When joining the group, new members are
assigned unique identification numbers, which are
used for all community communications. Even when
drivers develop close relationships with their peers,
they continue to refer to each other by their codes.
To soften the impersonality and show respect and
intimacy, however, most drivers append “brother” or
“sister” to the numbers. You often hear them referring
to each other as “Brother 6” (liu ge) or “Sister 108”
(yaolingba jie). Such terms mimic forms of address in
Chinese families, in which siblings refer to each other
by ranking instead of by name (e.g., third brother, san
ge). The strange combination of technical anonymity
and kinship terminology reflects the community’s
ability to produce intimate relationships within a tech-
nologically mediated system.

Though the operation of V Taxi depends on mobile
technologies, the platform’s human-centric design
affords it a high degree of transparency and account-
ability. The system is structured to ensure that the
order-sharing process is open and disputable. Ser-
vice requests are posted in open forums and are thus
subject to the scrutiny of every community member.
If there is a dispute about impartiality, drivers may
request external verification or may call on a senior
community member to arbitrate. Jiang Ye used to
spend so much time settling disputes that he became
“far more intimate with my phone than my wife.”
But by providing access to the inner workings of the
system, drivers are better able to establish trust and
more willing to share economic opportunities.

By contrast, the computational algorithms of
machine-centric platforms like Uber and Didi are
intrinsically unknowable to the people whose actions
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they coordinate, and their decisions are nearly impos-
sible to contest. On-demand drivers often experience
frustration with the perceived injustice of algorithms.
Drivers report that algorithms sometimes miscalcu-
late their miles or fares, levy fines unjustly, or that
misreport fraudulent behavior resulting in account
suspension. When they call customer service hotlines
to lodge complaints, drivers report experiencing long
wait-times that interrupt their work. Even for those
who do get through, it is often difficult to provide suf-
ficient evidence that an error has been made. “If Didi
were a person, it would have already been murdered a
thousand times,” quipped one on-demand driver. “We
truly hate it, and often feel wronged by the platform.
But when we reach out to the company, the people who
answer the phone are just other migrant workers. How
can we argue with them?”3

Expanding Human Capability
Human- and machine-centric platforms also strongly
diverge with respect to their investment in human
capabilities. Since corporations such as Didi and
Uber use humans primarily as extensions of their
proprietary technologies, they tend to put little focus
on training their drivers. Instead, they dedicate their
resources to technological advancement, betting on
the belief that, in the near future, fleets of autonomous
driving vehicles will be cruizing the streets.

In the V Taxi community, a new member gets a
three-month apprenticeship with an older V Taxi
member that teaches the required skills for partici-
pating. Every car must be equipped with at least two
smartphones, a wireless hotspot, a wireless amplifier,
and a touchpad. Every member must develop tech-
nological literacy with all these devices as well as
demonstrate their proficiency with WeChat. Another
essential skill to train is the ability to attract and
retain clients. A critical component of this training
is the honing of communication skills. Each driver
receives instruction on how to identify a customer’s
interests and how to spark conversation. When new
drivers go on trips, their mentors ask them to record
(with consent) their conversations with customers.
After the trips are completed, the mentor listens to the
recordings, and gives feedback on how well the driver
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engaged with the customer’s interests. For V Taxi,
the skills imparted through this training are key to
cultivating a loyal clientele. As one mentor stated: “If
one cannot find where the customers’ interests lie, how
does one expect to retain them as long-term clients?” ¢

The cultivation of communication skills also makes
their work more meaningful. Brother 25, a veteran V
Taxi member, once had an old client, a businessperson
who traveled frequently between Beijing and Hang-
zhou. One time when the client was on a business trip,
the client’s elderly father fell ill. The first person the
client called was Brother 25, who recalled, “I asked
him which hospital I should take his father to and he
replied, ‘“To whichever hospital you think is the best. I
trust your judgement.””'® There are many such stories
of driver-client friendships. While seemingly trivial,
these moments give V Taxi members the sense that
they are more than drivers. As Brother 25 explained:

Taxi drivers are probably the lowest rung of profes-
sions in our society. We don’t have fancy cars or shiny
uniforms. The reason clients stick with us is because
we treat each other like family ... In this little space I
have met so many different kinds of people, and some
of them have become my true friends, the kind you can
grab a drink with after work.

Unlike the archetypical “enterprizing selves” of
China’s post-socialist market economy, who make
autonomous decisions to cope with uncertainty, the
ideal V Taxi driver realizes his optimal self by engag-
ing in non-market activities (such as the sharing
of resources, skills, and knowledge) with his fellow
community members.'® This pursuit of “enjoying
together” immaterial things complicates narratives of
an overwhelming trend of individualization in China’s
marketization processes."”

Small and Beautiful
“Small and beautiful” (xiao er mei) is the phrase that
Jiang Ye, the founder of V Taxi Team, used to describe
his community-based organization.’® Unlike cor-
porate ride-hailing platforms V Taxi endeavored to
preserve its sense of “smallness.” Clearly formed and
well-maintained community boundaries are viewed as
equally important to sharing practices. For members,
“sharing” did not imply equal access to common pool
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resources. To the contrary, sharing could occur only
within the confines of clearly delineated boundaries,
such as the mutual observance of “personal property”
(that is, clientele). These boundaries enabled the com-
munity to function and underpinned the system’s
sustainability.

In one incident, a client who rode with Brother 315
noticed a stack of business cards with the V Taxi logo
in a holder on the dashboard. Throughout the trip,
however, Brother 315 never offered one. As the client
stepped out of the car, she asked, “Why didn’t you offer
me your business card?” Apologetically, Brother 315
said, “Because you are Brother 25’s client. If I offered
you my card, it would be considered poaching. That’s
not the way we do things. But if you are happy with my
service, you are more than welcome to take one.”

The taboo against monetization does not extend to
orders from on-demand platforms, however. Because
those trips are assigned by impersonal algorithms,
V Taxi members have no moral qualms about sell-
ing them. Some members even employed hacking
software such as “accelerators” and “GPS movers” to
snatch up the most profitable trips on Didi and then
sell them to their peers for a small profit. By clearly
delineating the boundary between personal and
impersonal orders, the community enables members
to generate additional income without corrupting the
ethics of sharing.

Members of V Taxi also recognize that creating a
sensible boundary around admission to the group is
necessary to guarantee that the basic economic needs
of its members are met. During V Taxi’s initial period
of growth, the acceptance rate of new members out-
stripped the expansion of drivers’ client bases. This
caused a decline in the ratio of orders to drivers on
the platform, resulting in a fall in average income. The
community then decided to cap its total membership
at 320. As a senior driver explained:

For a while, us existing members couldn’t “get
full” with the orders being generated, so we stopped
accepting new members ... when drivers cannot “get
full” they will start to poach clients, cut corners, and
breach the bottom line of morality."

In other words, V Taxi members understood that
the healthy production of relational value cannot be
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sustained without a concomitant production of eco-
nomic value.

Maintaining the smallness of the community is
also important for the building of strong social rela-
tions. It takes time for drivers to learn to trust one
another and engage in meaningful sharing. If the
team size is too big, it is almost impossible for drivers
to become personally acquainted with all other team
members. Therefore, merely capping the team size
did not resolve the internal problems that emerged
after the team expanded to over 200 members. Many
drivers found it hard to develop trust towards their
peers, and so began sharing orders only within their
sub-teams. This resulted in the formation of cliques
and a gradual reduction of the efficiency of the system.

Like all transportation service providers, the com-
munity was deeply disrupted by the rise of ride-hailing
platforms, but unlike many, it was able to weather the
storm. Years of fierce (and some would argue unfair)
competition from Uber China, Didi, and Kuaidi (now
all subsumed under Didi Chuxing) took its toll on the
community. In 2018, the original Hangzhou team had
shrunk to around 100 member-drivers, about one-
third the size during the boom years of 2013—2014.
But membership numbers were stable, and the V
Taxi network continued to expand to ever more cities
across China. The dynamic new head of the national
association, Leader Yang, had even begun to develop
new revenue streams for V Taxi, including wedding
car bookings, roadside emergency assistance, and
other specialized services.

Conclusion
The V Taxi community created a sociotechnological
system that both reflects and reinforces the values of
its members. Instead of deskilling drivers, the system
harnesses their skills and knowledge and encourages
the development of their capabilities. Instead of atom-
izing drivers, the system operates through spheres
of loyalty that mirror the social structure of Chinese
society. And instead of centralizing decision-making
processes, the system treats drivers as moral agents
who are capable of thinking beyond their immediate
self-interests. The success of V Taxi’s model resides in
the fact that it is not only an economic organization,
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but a moral community that reproduces shared values.
This article serves not only as a critique of ride-hailing
platforms like Didi and Uber, but also as a constructive
proposal of what more human technologies might look

like.
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The Net Wanderer—
A Tour of Suspended
Handshakes

GUO CHENG

The Internet, which the first non-military
users perceived and shaped as the uto-
pian universal space, has limits. The Net
Wanderer by Guo Cheng sheds light on
one of the highest walls of the Internet:
the Great Firewall of China (GFW). In
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his project, Cheng examines the virtual
borders China has erected to safeguard
its cyber sovereignty. Certain foreign
websites are blocked, and cross-border
communication is slowed down. This
politically motivated censorship is car-
ried out by the Cyberspace Administra-
tion of China, under the ever-watchful
eye of the Chinese Communist Party. In
The Net Wanderer, Cheng assumes the
role of a “firewall tourist” who visits the
invisible websites that host the GFW’s
network infrastructures. He also invites
the audience to roam the Internet as vir-
tual firewall tourists. If visitors encoun-
ter sites blocked by GFW, they are led to

a game where they can enter their user
names. On a censorship wall actually
built by Cheng, a machine then inscribes
their names and scores along with the IP
address of a GFW node. This geolocation
data is also used to track the physical
location of the firewall’s network gate-
way. Through a playful premise, Cheng
criticizes China’s government censor-
ship and makes it extremely tangible.
He charts how technology, culture and
ideology are intertwined.

Guo Cheng. The Net Wanderer—

A Tour of Suspended Handshakes,
2019—ongoing.

95




IP: 210.76.202.110
COORDINATE(GCJ02): 39.982954, 116.335473
ISP: UNIVERSITY OF CHINESE ACADEMY OF SCIENCES

IP: 210.76.196.113
COORDINATE(GCJ02): 39.932674, 116.178150
ISP: CHINA SCIENCE AND TECHNOLOGY NETWORK

AS:

AS: 7497

7497

IP: 210.77.17.121
COORDINATE(GCJ02): 39,932674, 116.178150
ISP: BEIJING PRIMEZONE TECHNOLOGIES INC.

AS: 7497

IP: 112.66.16.127 & 112.66.20.126 & 112.66.21.206
& 112.66.22.144 & 112.66.22.31 & 112.66.31.93
COORDINATE(GCJ02): 19.519296, 109.576123

ISP: CHINA TELECOM AS: 4134

.-.Ll-l-

r:‘g’@-aku iy ﬂ}m‘i \.ﬂ ’J‘;Tg;‘:'.

IP: 112.66.16.127 & 112.66.20.126 & 112.66.21.206
& 112.66.22.144 & 112.66.22.31 & 112.66.31.93
COORDINATE(GCJ02): 19.519296, 109.576123

ISP: CHINA TELECOM AS: 4134




IP: 112.66.64.131 & 112.66.66.90 & 112.66.69.40 IP: 210.76.200.126
COORDINATE(GCJ02): 20.021014, 110.331878 COORDINATE(GCJ02): 39.907830, 116.251627
ISP: CHINA TELECOM AS: 4134 ISP: UNIVERSITY OF CHINESE ACADEMY OF SCIENCES

IP: 112.66.0.204 & 112.66.3.121 & 112.66.3.125 & 112.66.6.18
COORDINATE(GCJ02): 18.258759, 109.515882
ISP: CHINA TELECOM AS: 4134

IP: 112.66.64.131 & 112.66.66.90 & 112.66.69.40 IP: 121.193.218.76

COORDINATE(GCJ02): 20.021014, 110.331878 COORDINATE(GCJ02): 37.999606, 114.448765 o

ISP: CHINA TELECOM AS: 4134A ISP: HEBEI WOMEN'S VOCATIONAL COLLEGE AS: 4538 | "r “:
I

& & ___i=

=

PR TR

IP: 110.241.60.153 IP: 110.240.4.228 IP: 119.78.230.150 & 159.226.129.63 IP: 159.226.130.213 & 210.72.9.181

COORDINATE(GCJ02) : 37.994608, COORDINATE (GCU02) : 37.993236, & 202.127.17.144 & 202.127.22.111 & & 210.72.9.59 & 210.72.9.88

114.488336 114.490496 202.127.27.178 & 210.73.48.41 COORDINATE(GCJ02): 31.230458

ISP: CHINA UNICOM AS: 4837 ISP: CHINA UNICOM AS: 4837 COORDINATE(GCUO02): 31.230458, 121.473516 IP: 110.241.60.153 IP: 641.55.208.120 IP: 110.240.4.228 IP: 140.228.105.17

121.473516 ISP: SHANGHAI INSTITUTE OF OPTICS COORDINATE(GCJO02): 37.994608, COORDINATE(GCJO02): 37.997326, COORDINATE(GCJO02): 37.993236, COORDINATE(GCJO02): 37.994422,
IP: 61.55.208.120 IP: 110.228.105.17 ISP: CHINA SCIENCE AND TECHNOLOGY AND FINE MECHANICS  AS: 7497 114438336 114439417 114490496 114494215

gggRgég:IE(GCJ°2)? 37.997326, gggRZgZQIE(GCJOZ)i 37.994422, NETWORK AS: 7497 ISP: CHINA UNICOM  AS: 4837 ISP: CHINA UNI AS: 4837 ISP: CHINA UNICOM  AS: 4837 ISP: CHINA UNICOM  AS: 4837

ISP: CHINA UNIC AS: 4837 ISP: CHINA UNICOM AS: 4837






THE DARK FOREST THEORY OF THE INTERNET

The Dark
Forest Theory
of the Internet

BOGNA KONIOR

Where are we going?” Shi Qiang asked.
“To the darkest place.”*

There is a Quichua riddle. El que me nombra, me rompe.
Whoever names me, breaks me. The solution is, of course,
‘silence.” But the truth is, anyone who knows your name
can break you in two.?

The internet is a dark forest. The roots grow upwards,
the crown reaches downwards: wrapped around the
planet, the Internet circulates between satellites and
underwater cables. The Internet is a tangible space,
yes, but also a mental expanse. Made for sleepwalk-
ing, for a mundane delirium. For sacrificial rituals.
People get lost in it by shining light in all the wrong
places, exposing too much about themselves, com-
municating impulsively, recklessly. You can enter
through an interface, but also through your pocket.
You can enter through a screen, but you must screen
something of yourself in return. A traveler who enters
the forest is never alone, eyes wrapped around her like
insulation tape.

There is only one, simple riddle to answer at the
entrance to the Internet:

What’s on your mind?
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It’s a riddle we must answer over and over again.
A simple question. What’s on your mind?

An invitation to communicate.

In the 1990s, Mark Fisher’s philosophical reading of
the cyberpunk novel gave us a persuasive theory of
cyberspace as a prosthesis of humanity, a cybernetic
nature, an extension of the human nervous system.
For Fisher, akin to the characters in William Gib-
son’s druggy cyberpunk classic, Neuromancer, we are
possessed by the internet; only as alive as the digital
current that circulates in our veins. We are dispos-
sessed of will, and inert as the machines that we get
neurologically intimate with, letting them hack our
endorphin channels and social impulses, addicted to
their stimulants.3 Our neuroses, emotions and atten-
tion are ordered by our computers. As if in a trance,
we follow the collective pattern of feeling transmitted
to us—collective hypnosis, a feeling of shared outrage,
fear, anger, joy, catharsis, justice, revenge, pleasure.
Online, all impersonal worldly events are experienced
as intensely personal, even if we don’t play a role in
them. We internalize everything, struggle to see
beyond ourselves, to see the mechanisms that are not
centered on us. The Internet is a claustrophobia of inte-
riority that only appears to be ours. It “doesn’t work by
suppression, or repression, but through a participative
process ... [It] doesn’t represent or even ‘manipulate’
public opinion but substitutes for it.”4 All actions are
reactions, predictable reactions, endless nervous sys-
tems swaying to the same rhythm.

Most of human suffering comes from an exagger-
ated belief in agency and purpose, a belief that the
personalized aspect of Web 2.0 accelerates. “What
should be done and who am I?” is the question it poses
to us repeatedly, as if the answer mattered. What’s on
my mind? Where is my mind? Is what I see on the
screen an expression of my mind? Philosophy of dig-
ital culture is perpetually torn between two overkills:
declaring the internet a blessed place of productive
schizophrenia, where we lose our own self-importance
to communicate with the world, or, to the contrary, con-
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demning it as a narcissistic delirium, where everything
we do fortifies our self-importance.> Benjamin Bratton
captures this contemporary paradox by noticing that
“paranoia and narcissism are ... two functions of the
same mask.”® What should be done and who am I?

On the one hand, we feel pluralized, composite, col-
lective, constantly shaken up by the diversity of human
natures laid bare on our screens, we feel implicated in
the fate of others. But there is simply too much other-
ness, and we decide not to trust it. This threatening
chaos tightens the walls around the self instead of
dissolving it in an encounter with the other. Epistemo-
logical paranoia settles in—what is true? Who is on my
side? Where is my side?

On the other hand, we are sold the illusory integrity
of the world and the self-free will, agency, causality,
ethics. Everything feels personal, even the fate of the
world, which appears to us as one, common world
streamlined alongside our individualized news feeds.
There seems to be nothing outside of this narrative
that encompasses everything but nonetheless centers
upon us. Each of the millions of users is injected with
global, cosmic tasks daily through supposedly unique
individualized feeds that all communicate the same
information.

Each new medium both expands and shatters the
human ego, showing us more of the universe and then
promptly reducing it all to us. Bound to discover that
it cannot insert itself into an active social network
and hope for a straightforward exercise of choice and
ethics, “each generation is obliged to verify this horror
anew for itself, and to discover that it is impotent.”?
The more the world can be described through com-
plexity theory and emergent extra-human behavior,
the more science tells us that notions such as free will
and causality might be shaky, the more dogmatically
humans reassert detailed textual descriptions of indi-
vidual thoughts and morals as a panicked solution. In
the prison of interiority that is the internet, everything
hinges on us and yet no one among us can bring about
the change that she desires. No wonder that neurosis
underlies this paradox: everything is internalized,
even the weather and the fate of the planet are down
to us, and yet we can do only what the medium affords
us—externalize, communicate.

THE DARK FOREST THEORY OF THE INTERNET

“I could choose to communicate with you.”

“If you do that, you should be aware of the price you’ll pay:
You’ll have exposed your existence to me.”8

The dark forest theory of the internet is about the
tragedy of communication, its compulsion, necessity,
futility, and risk. It’s an experiment with “hardboiled
survivalist hyper-nihilism,”? with metaphysical sci-fi,
rather than cyberpunk, as a model for the cyberspace.
Where Mark Fisher wanted to distil the internet’s
uniqueness, I aim to describe its genericity on a cosmic
level. I want to grasp the brutality of our situation: com-
munication is a compulsion and yet it is also the source
of conflict.

Chinese science-fiction writer, Liu Cixin, elaborates
his dark forest theory in the Remembrance of Earth’s
Past trilogy, as an answer to the Fermi paradox—if
we are surrounded by life, why is the universe silent?
Shouldn’t the whole universe be a noisy social media
feed, everyone vying for everyone else’s attention? The
dark forest theory flips the underlying assumption,
explaining that communication, because it reveals our
existence to others, is a sign of stupidity rather than
intelligence. This is not because all alien civilizations
are hostile, but because the laws of the universe neces-
sitate mortal conflict among all civilizations that share
the same dimension.

Survival is the primary need of all civilizations.
They expand and their need for resources grows,
but the total matter in the cosmos remains constant.
“Exponentials are the devils of mathematics”*°—if life
keeps growing and aching for its own existence while
resources do not expand, they need to be fought for.
“The entire universe has been dealt that dead hand.”
The universe is a battleground, existence is war. In
the darkness of the universe lie many civilizations, all
both hunter and prey. In this darkness, one better stay
silent. Communication can potentially draw the atten-
tion of another civilization. When the two notice each
other, one irrevocably must die at the hand of the other.
The smarter one stays silent or attacks first. Why such
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a brutal solution? Given the limited pool of resources,
assuming the other’s benevolence is too much of
a gamble within “the cosmic chain of suspicion,”
where inter-cosmic communication is necessarily
risky. Aliens might have a very different definition of
truth, ethics, or the common good. Sure, you might
be “benevolent,” as I understand it, but, would I risk
a whole planetary society on that assumption? And
would you risk yours by giving me the opportunity to
explain my idea of “benevolence” to you? What if one
of us lies? Interdependent behaviors become complex
quickly but the result is mercilessly constant: one of us
will die. This trilogy considers various scenarios that
could prevent this outcome, eventually disproving all
of them. Humanity makes this monumental scientific
discovery late, but for cosmic civilizations the dark
forest theory is as fundamental as any law of physics.
It is automated, unreflective, independent of emotion,
will or ethics. “Entropy increases in the universe, and
order decreases ... As for any meaning higher than that,
it is pointless to think about.”*

Some might object to the cold calculation of Liu’s
dark forest theory. And yet it does nothing more than
generalize the laws of physics to arrive at a cosmic game
theory of civilizational development. The assumption
that all existence is suspended between conatus and
entropy affirms the laws to which humanity is subser-
vient, just like any other form of complexity. (We could
wish for a different world but we have this one.) In the
notion of entropy provided by statistical mechanics,
many systems, whether bio- logical or social, can be
grasped with the same tools that we use to under-
stand entropy in physics. Every isolated system tends
to progress towards disorder—the high-entropy option.
One way or the other, conflict and dissipation of energy
are woven into the fabric of existence. It’s a question of
“how” and “when,” not “if.” A recent analysis of over
six hundred years of human history confirms that each
“human system” must rid itself of its own excess; with
the rise in complexity, there is a rise in entropy as well.
“War is simply one of the methods that the system has
to dissipate entropy at the fastest possible speed.”*3
Dissipation of energy is not simply a result of “bad
choices” or “unethical actions,” but an inescapable,
statistical probability tied to complexity. The more
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complex and intelligent life becomes, the higher the
price it may have to pay in conflict.

The chain of suspicion [is] unrelated to the civilization’s
own morality and social structure. It’s enough to think
of every civilization as the points at the end of a chain.
Regardless of whether civilizations are internally benevo-
lent or malicious, when they enter the web formed by chains
of suspicion, they’re all identical ... To sum up: one, letting
you know I exist, and two, letting you continue to exist, are
both dangerous to me.*

The dark forest theory of the internet is about the risk
tied to the very passport we need to enter our everyday
cyberspace: communication, screening the self, telling
the truth about ourselves, revealing or concealing
our coordinates. It is not a winning game plan or a
blueprint for “change,” but a description. (Normative
theories of what the world should be like in its ideal
state are better left to priests and utopians.) Web
2.0 rests on two axioms. First, sociality is a primary
human need, communication is necessary for survival.
Second, sociality is the carrier of all human conflict.
More sociality, more entropy. Our nervous systems
cannot distinguish between sociality and survival, and
so we are sentenced to each other. The whole Internet
has been dealt that dead hand.

When communication is everything, thoughts,
expressed in language, are endowed with a unique
power. We draw them like maps that are supposed to
lead others into our minds and hearts. But are thoughts
truly representations of our beliefs or ourselves?
Thoughts are experiences in the brain.

They are how we get from one moment to the
next, how we experience a moment passing. They
need not imprint themselves on us, even when each
is immortalized in the lifeless glow of the cyberspace.
And yet, frozen, they fortify the hallucination of the
self—a “hard proof” that it “exists,” believes things and
has convictions, and things to do. A transcendental
hallucination common to us all, sustained by the com-
municative interface through which we live our lives.
By giving undue attention to thoughts, especially those

BOGNA KONIOR

that we believe to be ours, “it is not only that we deceive
ourselves; it is also that we are deceived about having
a self.”15

The dark forest theory of the internet bypasses
that fallacy and instead outlines automated dynam-
ics tied to communication. As an isolated system it
tends towards the high-entropy option. Connection
produces conflict. Intent, hostility, or internal benev-
olence do not matter once each one of us is reduced
to a node in the cybernetic chain of suspicion. To
signal “safe” sociality, each user needs to be legible in
her self-representational practice; everyone needs to
make themselves known. The forest-system needs to
be able to read us, as do the other users. What’s on
your mind? We describe our thoughts incessantly, in
detail. But this legibility means that our coordinates
are exposed. We can be seen, attacked, and governed.
The more detailed our descriptions are, the easier we
are to govern. The more we are seen, the easier for us
to become a target.

In the cosmic dark forest, those who speak up
gamble with entropy, attract eyes, provoke attacks.
Others focus on pre-emptive strikes: attack before they
attack you. Liu optimistically believes that for humans,
in contrast to alien societies that are too metaphysi-
cally remote to effectively communicate, the chain of
suspicion “will only extend a level or two before it’s
resolved through communication.”*® But this assumes
that communication between humans is truthful. This
is why settling the truth is the internet’s guiding para-
noia—what does she really think; but who are they, really,
underneath, unbeknownst to themselves—as is making
endless interpretations, self-disclosures and declara-
tions so that there is no doubt about the intentions of the
other, or our own. If only we described things clearly
enough, if only we communicated relentlessly, exces-
sively, then surely, we could prove our benevolence
and unbind from the chain of suspicion. And so, every
exchange is designed for maximum clarity to pre-empt
interrogation but requires endless disclaimers never-
theless. Connection produces complexity, complexity
produces conflict: a self-sustaining mechanism.

But entropy flows through us, too. Disintegration is
bland, predictable, laying us down softly. Every system
oscillates between order and chaos. In the prison of
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interiority that is the internet, someone always has
to be discarded: directing entropy away from the
self, towards the other. Complexity—of arguments, of
human groups—rizes until there is too much of it, and
some sacrifice has to be made to return to the short-
lived equilibrium, where the illusion of benevolent
communication can still be maintained. What is any
online “community” if not a sophisticated form of
mutually assured destruction, suspended between
neurosis and narcissism, tied to the unnegotiable need
to communicate?

Madness, mayhem, erotic vandalism, devastation of innu-
merable souls—while we scream and perish, History licks a
finger and turns the page.”

Symbolically and materially, existence is a conflict,
a discord that produces complexity. The dark forest
theory generalizes on a cosmic level the entropic
nature of communication. Its trees grow roots every-
where. We patrol the forest, listening for each other’s
steps, all of us hunter and prey.

In some Amerindian ontologies, predation, war-
fare, and cannibalism underlie the relations between
humans and other species. “In Amazonia, shamanism
is as violent as war is supernatural. Both retain a link
with hunting as a model of perspectival agonism
... marked by a profound conviction that every vital
activity is a form of predatory expansion.”*® To exist
as a plant or an animal is to be in a conflict defined
by consumption, by material and spiritual warfare,
where one species can possess the body and mind of
the other. Hunter and prey. Entropy rests in the neces-
sary consumption of other souls. On the “other” side
of the spiritual spectrum, Christian theologian, Pierre
Teilhard de Chardin, admits that conflict is necessary,
metaphysically, for human nature; it is “an organic phe-
nomenon of anthropogenesis,” wherein humanity rizes
only in conflict with others.? Humans hunt each other.

Friction produces meaning in a feedback loop, just
as opinions often form in denial of the existing reality,
interdependently making us who we are. Solidarity
and benevolence do exist, but usually in defense of
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one group against another, and so even the better
parts of human nature are paid for in entropy and the
conflict that results in (symbolic or real) elimination
of the other.

Some philosophers, like Georges Bataille, believed
that we can get rid of this excess in another way, that
we could utilize this underlying conflict. His bac-
chanalian, anarchic concept of expenditure “can be
defined as the illogical and irresistible impulse to
reject material or moral goods [that could have been
used] rationally,” so that what is allowed into the social
order gains meaning and value “only when the ordered
and reserved forces liberate and lose themselves for
ends that cannot be subordinated to anything one can
account for.”?° The destruction of material goods and
submission to inhuman chaos are forms of entropy
that, he believed, could release some of the energy cir-
culating in a complex social network. But some form
of destruction remained necessary even for Bataille.

Humanity is a form of energy—like all forms of
energy—that answers to entropy. The dark forest
framework is as suited to intergalactic game theory
as it is to personalized communication on Web 2.o.
We hallucinate the self within its mechanism, but the
process has little care for the self. The interface of the
forest might read us well, its plants releasing the titilat-

BOGNA KONIOR

ing hallucinatory gas of subjectivity. Each node in the
cybernetic chain of suspicion, sustained by the com-
municative interface, asks itself: What should be done
and who am I? We answer, again and again, through
ever more sophisticated interfaces. Once the dark
forest is set in motion, we might miss what’s behind
the thick fog of subjectivity—an automated extraction
process that reduces every single one of us—to the com-
plexity we generate, measuring our entropy-potential,
playing one node against the other, designing patterns
of disorder. In this forest, one better stay silent or pre-
pare for conflict.

What’s on your mind?

March, 2020
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Conspiratorial Logistics and the Late Arab Spring

Looking back on ten years of digital counterinsurgency

Ten years after the start of the Arab spring, there is
great room for disillusionment. Where dissent was
not squashed by overwhelming police repression,
military coup, or protracted civil war, the uprisings
either waned after months of attrition, or their
demands were assimilated into attenuated
reformist agendas that must compete with
pre-existing power brokerage and entrenched
governance structures. Yet in 2019, the Lebanese
and Iraqi uprisings began, and sporadic protests
continue despite the persisting pandemic, as
further unrest looms. The coinage of late Arab
spring is a call for an alternate historic periodization
of the present, one that does not consider the
period of accelerated mobilization of the early
2010s as concluded, but as one phaseina
continuing epoch of popular questioning and
resistance.

Historians and scholars examining the uprisings of
the Arab Spring have repeatedly noted their lasting
spontaneity, decentralized leaderless structures,
eschewal of traditional political party organizational
forms, pluralistic ideological alignments, embrace
of liberal anti-corruption discourse, and
cooperation with non-governmental organizations.
[1] The uprisings that were able to sustain relatively
stable transitions away from authoritarian power,
while avoiding descent into civil in-fighting, were
the ones where well-established organizational
forms such as professional unions preceded the
spontaneous irruptions, as was the case in Tunisia
and Sudan. [2] Regardless of their outcomes, the
movements themselves relied extensively on
contemporary communication and social media
networks, and this has come to be seen as
inherently characteristic of their structures and
means of coordination. This emphasis on logistics
and communication in forms of dissent has been
attributed to the nature of contemporary
capitalism, one where the centrality of production,
and its physical structures such as the factory, is
outweighed by the circulation of goods along global
supply chains. The resulting refusal often takes the
form of the riot, and aims to gain bargaining power
by causing disruptions to routes and
infrastructures of circulation, such as highways and
airports, [3] consistent across the later protests of
the Arab spring, and elsewhere such as Chile and
Hong Kong, in 2019.
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The geographic scope of the mapping includes
Lebanon, Syria, Egypt, and Irag. The mapping
visualizes and traces the latent relations between 1)
currently existing and burgeoning public and
private sector cloud infrastructure projects as
manifestations of geopolitical maneuvering or
counter-revolutionary planning, and 2) the platform
counter-logistics and social networks used by
protesters during the uprisings and suppressed by
the concerned governments. Throughout, special
attention is paid to the deployment and circulation
of conspiracy theories, both as constructions by
ideological state apparatuses against protesters,
and as the result of legitimate questioning and
speculation by citizens in the face of government
opacity and recurring crisis. Thus, the conspiratorial
here refers to, on the one hand, the governmental
surveillance and intelligence agencies tasked with
suppressing the protests through physical crowd
management techniques as well as through
counter-revolutionary rhetorical dissemination,
and, on the other, to the spontaneously organizing
protesters and rioters themselves.

The survey touches on the privative regulations and
increased taxes imposed on logistics and
communications networks that sparked the revolt
in each historical episode, such as the “WhatsApp
tax” in the case of the Lebanese uprising. the
infrastructural disruptions accomplished by the
protests, the geopolitical influences involved and
accusations of foreign backing levelled at the
protesters, and the contributions made by groups
written out of the dominant narrativization of the
protests.
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AMALGAMATED CITY

Amalgamated City

GCC GROUP

Amalgamated City presents a cityscape
of real and proposed skyscrapers and
landmarks from all of the Gulf cities
combined into one skyline. Artist col-
lective GCC presents an idea of a city
powered by digital-imaging technolo-
gies that have transformed the way we
visualize and see the world. GCC'’s visu-
al language is not one of irony or hyper-
bole, but rather a way of framing culture
in the Gulf that reveals the ambiguity
and nuance of how people live today.
With members trained in architecture,
design, music and art, the collective
embraces an interdisciplinary way of
working and makes use of the glossy
visuals employed by global businesses
and nations alike that are standard fare
for the late-capitalist consumer.

In Amalgamated City a fictional
skyline is enhanced with the tools of

GCC GROUP

dreaming: the architectural render. As
buildings that exist in proposals and
marketing sit side-by-side with actu-
al existing ones, the line between the
imaginary and the real is increasingly
blurred. Presenting the experience of
living in ever-growing cities, this work
challenges the definition of a city, in
which growth and planning are mutat-
ed by hyper-consumption, as it redefines
authenticity by short-circuiting attacks
on its proposed reality. Imaginary archi-
tectural spaces functioning as interfaces
to consumerism can be modeled, ren-
dered, animated, and experienced. As
Gulf cities continue to grow and expand,
the focus is on desire rather than prac-
tical urban problem-solving. New satel-
lite cities and mega-projects are planned
and announced so often that the idea of
the future is a constant render and mar-
keting campaign.

GCC Group. Amalgamated City, 2013.
Wallpaper, firework projection and
sound. 3000cm x 400cm.
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THE TERROIR OF PUBLIC CODE

The Terroir of
Public Code

Based on an interview with Ben Cerveny, 2020

KLAAS KUITENBROUWER

Public Code
The Foundation of Public Code grew out of VURB, a
late 2010s speculative design agency for urbanism in
the Netherlands. Back then there were many similar
perspectives on what the future might hold for cities,
yet no one seemed to be making the actual concrete
steps to get there. VURB drew an organogram to work
out how to actualize some of these visions in a very
precise way.

What became clear is that cities had very little
capacity to build software on their own. Some pioneer-
ing cities, like Amsterdam or Barcelona, had taken it
upon themselves to start open-source engineering
projects that they would govern themselves. Having
embarked upon it, they realized that collaboratively
produced code that is version controlled, i.e., open-
source, is not economically viable unless it has a com-
munity around it. If they were going to go for it alone,
it would be cheaper to use commercial software. Here,
the organogram that VURB had made confirmed that
there was a need for an organization that would help
municipalities in particular to create communities
that could produce software and to help municipalities
with codebase stewardship. The Foundation of Public
code was established as a public organization that
coordinated the creation of this new type of software,
which was called “public code.”

Public code starts with the recognition of the
power open source—a type of software that was a fun-
damental accelerant to the digital industry from the
very beginning. Software is open source when anyone
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can read and contribute to the underlying code base
that generates the application. That creates an envi-
ronment of radical collaboration and distributes the
risks and efforts of using the tools among all the actors
involved. Public code recognizes that software is one
of two major “code bases” in a public organization. The
other type of code is policy. Policy is a type of collab-
oratively generated version of code that has existed
for thousands of years. Civilization essentially already
runs on policy code.

Our culture is turning the corner in its under-
standing that software is infrastructure. Once tech-
nologies work, they become part of the stack that is
taken for granted, like running water, or electricity.
Network software is crossing that threshold at this
moment in time. What is happening now, as public
organizations undergo digital transformation, is that
policy is becoming encoded in software. The way
that cities are being run is becoming more and more
software-driven and this software represents policy.
Policy is replicated in the software, and the functional
specification of the software is the policy.

But the creation of policy is governed by a complex
mechanism: it is democratic, transparent, account-
able, and deliberative. Software that runs public ser-
vices should be held to the same kind of processes, and
only then can we call it public code.

For that to happen, cities can’t be operated by
third-party packages projected onto them from
Cupertino or Mountain View. Instead, they need to
be able to understand the mechanics of the software
and change it because, on a local level, there will be
specific requirements that need to be fulfillled adap-
tively as policies change.

Public quality, sovereignty, equity, agility
The quality of public services in a city has a huge
impact on the everyday quality of life of citizens, and
nearly all those public services—for example, libraries,
transport, waste management, parking, schools—are
developed and maintained on the municipal scale. This
is where a public code approach is most effective.

A problem of cities subscribing to a third party’s
software implementation is that this third party will
have their own roadmap for how the software is devel-
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oped and their own priorities as to which are the most
important features. As subscriber you are informed of
decisions that are made outside of your organization,
which for a democratically run organization can be a
problem if your citizens’ priorities do not align with
those of the third-party provider.

Public Code supports the notion of the technolog-
ical sovereignty of cities that, for instance, Barcelona
and Amsterdam are working towards. Sovereignty
reflects a city’s ability to take policy that is generated
through democratic means and implement it in the
code that runs in the city. This way they can offer
choices to their citizens without being concerned
that their service provider is going to back them
into a corner. This logic extends to the citizens’ own
data sovereignty. Whatever citizens have voted for as
their thresholds for the privacy and
data use policies of public services,
should of course be under the con-
trol of governance bodies that these
citizens voted for.

Public code doesn’t necessar-
ily have to be a piece of software
that’s operated by a municipality
or larger organization. Sovereignty
comes out of community. It’s about
peer groups that share a policy

orientation and then develop a itself.

community that can implement

this in code. One public code envi-

ronment in development is a tool for collaborative
maintenance and decision-making around high-
density residential buildings. It assembles a group of
people that then has interfaces to look at the cadaster,
the assessor’s office, to talk to the realtor and the archi-
tect,and an OpenStack CAD tool that allows the archi-
tect to share a potential plan with the community, and
everyone to comment on that and make alternative
proposals and vote on it.

Other examples are civic operating environments,
built out of a mesh of software running at the scale
of buildings, or potentially neighborhoods that can
decide how their street furniture is allocated on a local
level, and what the circular economy dynamics are for
the neighborhood.
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In alot of cases, the services that people have come
to rely on these days are private sector tools in their
digital life, and those are not necessarily inclusive, and
they also often have different ideas on how rights work
inside those applications. By having public versions of
some of these tools, a more equitable approach can be
guaranteed.

What has empowered huge corporate actors in the
digital space is the practice of version control. In the
making of software, version control is a mechanism by
which thousands of people can be working on the same
product at the same time, and all the changes they
make can be merged into a single result. The Industrial
Revolution resulted in efficient production. Version
control is about innovating efficiently. Every time you
open a Google product it has changed—that kind of

agility and adaptability is what has
allowed these digital corporations to

This is the dominate.
core issue of
public code:
to make sure

that there is an
infrastructure
for policymaking

The sharing economy business
models as used by Airbnb and
Uber basically generated money
by arbitrage between the time
that they launch and the time it
takes a public administration to
regulate them. Therefore, public
administrations need to speed up
their refresh rate to ensure that the
things that are broken by moving
too fast do not include society itself.
This is of course not just about disruption by big tech
corporations, but also from pandemics and climate
change. And this required agility of public institutions
needs to happen within the context of representa-
tive democracy that incorporates inclusiveness and
digital rights.

This is the core issue of public code: to make sure
that there is an infrastructure for policymaking itself.

Code has terroir
French food and Italian cinema are obviously products
that result from their cultural context. Software com-
panies have trained users in the idea that software is
scalable, that it can be built in one place and then be
applied anywhere. But software is perhaps the most
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contextualized cultural product. Software has terroir,
which is to say that software is a product of its context.

Public Code is a kind of software that acknowl-
edges terroir: it works with the idea of situatedness
on different scales of implementation. Different cities
have different contextual habits. When Hong Kong’s
transit card was introduced, women discovered that
if they left the card on the bottom of their purse, all
they had to do to open the turnstile was raise their arm
slightly while passing through and slide their purse
over the scanner. That turned into a choreography that
you can see in the station: people leaning to one side as
they approach the turnstile. And that’s produced by a
hardware software stack that is unique to that place.

Having canals in your city changes the way the
city operates. Do you have to walk to a meter to pay
for your parking? Or do you pay for it on your phone?
Attitudes towards (a lack of) punctuality or tipping
vary from city to city. Because these interactions are
part of the texture of the relationship between cites
and their dwellers and define how someone relates to
the municipal organization that they’re participating
in, they also need to be able to be tweaked in the digi-
tal interfaces a municipality offers to its citizens. This
is partly why the Foundation of Public Code software
works on the municipal scale.

Even in its own basic principles, the public code
approach has certain context-specific values built into
it: it’s about representation, shared decision-making
and accountability. There is a particular political
culture built into the code base. On that level, the
public code approach is not unlike European Union
politics in the sense that it has the core functionality
of a shared code base and then on top of that are these
distributions, specific code bases that are running in
different situated contexts, as each country makes
changes based on their own policy.

Recently the European Commission formulated a
policy directive on the management of taxes and then
simulated a software implementation as a demonstra-
tion, a reference code base that included all the pro-
posed changes. Interestingly, several European states
implemented that code base in their own jurisdictions.
Now, retroactively, these countries must figure out
whether they are going to invest separately in main-
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tenance and development or if they are going to col-
laborate, but then also allow for the changes that need
to be made in each national context. The Foundation
of Public Code will be involved in this case. Having a
functional code base, rather than only a policy direc-
tive, is a significantly more concrete way to discuss the
issues. These types of questions point to the future of
shared governance.

Estonia can run its state on a stack of public code
from a server in Luxemburg. They really sell this as the
image of Estonia: one can become an electronic citizen
of Estonia by basically running the shared code base
as a citizen. This is fully merged in the Estonian case.

Forking and continuous integration
The political issue of public code is whether the shared
code base absorbs changes that happen in a specific
context back into the shared code base. The more
contested specifics are about citizen identification,
taxation, property management and how citizens’ core
rights are administered.

What is interesting about places like Dubai and
Singapore who we work with, is that they recognize
the true value of public code services. They really
appreciate the types of infrastructure that digital ser-
vices provide. One thing that’s great about public code
is that it tends to perform really well.

This even becomes a differentiator for cities in
the same way that the Burj Khalifa or a hotel with a
swimming pool on its roof or whatever become part of
the iconography of the city. It’s like “Oh they have that
incredible mixed modality, transport infrastructure,
that is software managed.”

In public code, as in any open-source project,
participating developers can fork the code, i.e., make
a copy of it and take it in their own direction. To a cer-
tain extent, that allows different types of government
to make changes. The shared code base, however, is
subject to version control and to a continuous inte-
gration process that involves stakeholders who review
specific characteristics and pay attention to issues
such as surveillance that might erode the rights of
individual citizens. So, when discussing whether to
absorb certain terroir-specific changes back into the
core code base, the developers’ community may reject
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those very specific modules about where you store the
passports that you've taken from people, for example.

Software governance
Another handy aspect of the logic of version control
is what is known as a testing suite—a set of computa-
tional processes that can compile the software and run
it through a series of tests. Do all the buttons work in
the interface? What is interesting about testing is that
it can also function in a regulatory capacity: does this
new proposed implementation comply with principle
x,y and z?

These kinds of processes re-integrate humans
back into the governance loop, which is particularly
interesting in the context of the hottest topic of the
moment: the governance of machine learning.

At this point machine learning implementations
are not governed. This is primarily because most
people don’t actually know what machine learning
systems are doing, and that includes their creators.

A learning algorithm is launched and uses a data
set to learn, and then starts making decisions based
on that data set. There is input of a data set, output
of decisions and in the middle is this rather opaque
algorithm.

A testing suite can bring humans back into the
equation, because they can run tests on random
samples of results of a machine-learning process, for
instance, to establish whether it actually complies with
human rights- or inclusiveness issues or whatever the
things are that are most likely to be violated by that
process.

This is a major inflection point. Network software
is undergoing this transformation process of becom-
ing infrastructure, which means the service providers
need to provide for everyone and to guarantee rights,
which is something non-regulated corporations don’t
do very well.

To avoid lock-in on a deep psychological level for
basically everyone, there is the need for at least part of
the stack to become public infrastructure. Europeans
use the acronym ICT. When you hear that acronym,
you know it’s a policy person who thinks about tech-
nology people as being stuck in the basement plug-
ging Ethernet into the back of their terminals, while
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the population is completely owned by Silicon Valley
corporations, and policy makers have no idea what
to do about it. And they will inevitably be ripped to
shreds by the private vendors that show up and make
promizes about things policy makers don’t under-
stand.

The fundamental aspect of public code is that
public administration will be software-driven, and
the process of maintaining that public code base that
runs the policymaking process must be in the capable
hands of the public administration itself. The archi-
tecture of the policy generation process cannot be
outsourced to a third party, because the architecture
literally is the process of governance. So governments
need to develop this architectural understanding of
what the software does, namely generating policy.
A government can’t say, “Oh, let’s talk to those ICT
people,” because government is ICT people, govern-
ment is technology.

That is really the fundamental motivation for the
Foundation of Public Code: ensuring that society is
ready to make choices about how digital signage and
network software becomes infrastructure. How do we
arrive at a situation where the deliberative discourse
about what the best decision is can take place and
can be acted upon? This is also part of the secret of
version control and continuous integration. It is a pro-
cess mechanism by which you can have deliberative
collaboration and also produce a functioning service.

November, 2021
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RICHARD VIJGEN

Architecture
of Radio

RICHARD VIJGEN

Richard Vijgen’s work Architecture of
Radio is the visualization of the tech-
nological infrastructures on—and
surrounding—Planet Earth. Dots and
stripes make a colorful luminous net-
work visible against a dark sky. How-
ever, Vijgen is not portraying cosmic
phenomena. Architecture of Radio is,
as the name already suggests, a repre-
sentation of the usually invisible GSM,
Wi-Fi and satellite signals that sur-
round us day and night: an infosphere

Wire Formation

SOUNAK DAS

Most of us access the Internet through
Wi-Fi and mobile phones. However,
these wireless systems are ultimately
connected to physical cables that carry
data at lightning speed from continent
to continent. We are surrounded by met-
aphors like “the cloud,” while most of
our data runs through a jungle of cables.
The cloud is not an invisible place: a
physical infrastructure of data centers,

of terrestrial and orbital signals that
travel around the world both wirelessly
through the air and via cables. Vijgen
reveals the usually invisible structures
of radio waves and wireless network
connections by means of an app. The
signals, emitted by 7 million transmis-
sion masts, 19 million Wi-Fi routers and
hundreds of satellites, provide insight
into these networks, which we know are
there but never see. In Vijgen’s app, the
natural or urban environments in which
the signals move, and which we usual-
ly do see, are invisible. Thus the locali-
ty has not disappeared, only changed.
The app shows where there is a high
density of Wi-Fi and phone signals, and
where there are fewer. In this way, you
can explore the man-made “galaxy” that
surrounds you anywhere in the world.

submarine cables, satellites and more
allows us to be in daily contact with each
other, supported of course by invisible
algorithms and protocols. The Inter-
net Protocol facilitates data exchange
between all these material technologi-
cal components on a global scale. How-
ever, this high-tech standardization is
not universal. Where the advanced and
commercialized digital highway fails,
users improvise ways of making con-
nections. The photo series Wire Forma-
tion by Sounak Das shows the physical
DIY presence of communication net-
works and structures. No tucked-away
data centers and wireless connections,

ARCHITECTURE OF RADIO

Architecture of Radio is a poetic repre-
sentation of a technological reality that
seems universal, but is very dependent
on location. The sky may be the same
all over the world, but the wireless sig-
nals vary in density from place to place,
depending on local providers and net-
works.

Richard Vijgen. Architecture of Radio,
2021. Software.

The Architecture of Radio iOS app is
currently available for iOS and Android:
http://www.architectureofradio.com.
Scan QR code down below.

but tangled power cables dominate the
streetscape of Dhaka, Bangladesh. In
the technological reality captured by
Das, kilometers of cables dominate the
surroundings like modern lianas; the
heavy cables hang like ballast from the
poles situated in the streets. The Ben-
gali government recently announced
that they will start removing the poles,
draped with wires, in 2022, making this
photo series an archive of a fading tech-
nological reality.

Sounak Das. Wire Formation, 2018.
Series.
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AUTO-CONNECT

Auto-Connect

MAYA INDIRA GANESH

When you think about driverless cars, you probably
imagine a car that drives itself, as the name suggests,
with happy humans—parents and children, chic
silver-haired couples, or blind people—sitting in the
back.! The driverless car is a specific sci-fi fantasy
folded into a DARPA-inspired “smart” response to
various crises—population growth, crumbling or
absent public transport, the high rate of fatalities in
car crashes, the interrelated crizes of climate and ener-
gy.2Ubiquitous computation is the infrastructure of
smartness in which the human-driven car transforms
into an “Al” or robot car or taxi. This power of compu-
tation tends to be framed in terms of the challenges to
decision-making based on machine learning, such as
the constructed narrative of the “ethics of autonomous
driving.” This narrative is chiefly concerned with the
possibility that an “AI” or computational car, while
notionally superior to a human in terms of efficiency
and accuracy, cannot be trusted to always make the
right decision, particularly in a car accident that could
result in the loss of human life.

In contrast, I would like to situate the artifact of
the driverless car in continuity with engineering histo-
ries and legacies of automation and industrialization.
In this sense, I am interested in how expert engineer-
ing communities make sense of the industrial-scale
evolution of human-machine relations, and particu-
larly in the way this making-sense draws on ecologi-
cal metaphors of communication, growth, feedback,
design, and flow. From this perspective, the driverless
car is less a fantasy of progress; instead it breaks down
(pun intended) into a narrative about the transforma-
tions of space, bodies, and time.

Like many things we consider to be “Al,” the
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autonomous vehicle is associated with a variety of
coexisting fantasies: it is a connected and networked
car,® part of a larger data assembly, imagined as a
replacement for the human driver, a robot that is
independent. I propose that we consider the future
smart car in terms of three related yet distinct cultural
ontologies of the machine—the car, the robot, and big
data infrastructure. Looking through these ontologies
brings critical specificity to the breathless hype—and
enormous investment—surrounding this technology
that is understood as primarily digital. If cars are now
computational and big data infrastructures, what
does that mean for car companies that shape culture,
national identities, cities, the semiotics of individual-
ity, and affect? Can you desire a silent, sustainable, big
data infrastructure—in other words, an electric driver-
less car—in the same way you desire a BMW M2? This
essay examines the fault lines and transformations
emerging between these onto-genealogies.

Engineering Cultures
“In the 1970s, an eighteen-year-old’s dream was to own
acar...nowadays, an eighteen-year-old wants the latest
iPhone so he can call an Uber.” Following the chang-
ing fortunes of the car industry, Jonas, an automotive
engineer, relocated from Southern Germany to Detroit,
Michigan and finally to Silicon Valley, California.* He
is thoughtful and open about the struggles of working
across industries. He goes on: “software companies
have realized that building a car is really complicated,
so they have teamed up with car companies ... and
that’s why I have a job here in Silicon Valley,” he ends
with a laugh.® Jonas finds that “software engineers do
not have to worry about their product killing people,
but mechanical engineers need to think about bridges
falling and houses collapsing ... this is very different
thinking.” Andrew, who trained as a mechanical engi-
neer and now works with robotics and autonomous
systems, echoes this. He cites the differences in edu-
cation and training of software engineers compared to
civil or mechanical engineers. He observes that most
people who develop Al are not engineers but computer
scientists, and thus do not necessarily have to study
“the boring stuff,” such as “reliable software standards
documentation” or “code reviews.” Instead, they “just
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learn how to code, and this is one of the reasons why
there is poor quality Al in the world and Al-related
disasters ... like bias and discrimination.”® For Jonas
and Andrew, a “driverless” car is only marginally
defined by “AI” and mainly refers to the infrastructural
systems—cities, roads, energy, people—without which
the car can do very little. The conversations with these
engineers resonated with my reflections on a field trip
a few years earlier to the heart of the German automo-
tive industry, where the genealogy of the driverless car
remains unique.

The Flowing Car Factory
Some years ago, I was part of a study visit to the factory
of a renowned German car company. I was told that it
was worth seeing this “smart” factory, where almost
everything from the organization of
people to information and raw mate-
rials had been automated, alongside

In the 1970s, an
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in senior management, enters and exits through the
same set of doors. Everyone eats at the same cafeteria.
Human Resources and Corporate Communications
departments sit on the ground floor, by the cafeteria
and the entry doors, so everyone walks past them, and
they are situated amid everyone. Cars assembled in
the Body Shop in one part of the factory travel right
through the building, along raized gantries lit by soft
purple lighting, to be painted and fitted out in the
Paint Shop. You could be at your computer or talking
to a coworker at the watercooler while an unpainted
shell of a car glided past overhead.

While we were walking around the shop floor,
discovering these design features, a manager named
Paul invited us to look at the engine of the new electric
car that was on display. The team took pride in this
new model, which had been made
with the future—of both industrial
production and the planet itself—in

the manufacturing process itself. eighteen-year-old’s mind. In building the electric car,

(In addition, if I visited the plant as
part of a group, [ would not have to
pay €200 for an entry ticket to the
starchitect-designed factory.) How-
ever, I was more interested to find
out how the senior management at
the plant—longtime workers and
engineers in the legendary German
auto industry—perceived the driver-
less car and its emergence in society.

In the smart factory, the loops and flows of infor-
mation supersede everything, making objects and
people “disappear.” The flow between these agents
became the central organizing principle for the archi-
tecture and design of the building. The architects
measured the number of steps that each team walked
to speak with the others, and thereby identified which
teams talked to each other the most, or not at all,
at different points in the production lifecycle. One
of the senior managers was delighted to tell us that
he receives very little email because he gets up and
walks over to people to talk to them, thus reducing his
email footprint. He explained, “email is asynchronous
communication; talking to people is synchronous.”
Everyone who works in the factory, be it on the line or

dream was to own
a car ... nowadays,
an eighteen-year-
old wants the
latest iPhone so he
can call an Uben.

Paul said, they did not just replace
the traditional combustion engine
with an electric one; in fact, they
invented a whole new car around an
electric battery, taking quite a literal
approach to the oft-heard phrase
“from the inside out.” This, Paul
explained,was part of their approach
to “flow,” a principle that completely
changed the company’s understand-
ing of factory production itself, moving away from
linear production to a modular and “organic” process.
The term “organic” came up in discussion when I
expressed interest in the emergence of the “fully”
driverless car and what it meant for a software com-
pany to build an automobile. Paul distinguished his
company from Google in his response: “They’re a
software company: they think about a CPU and want
to installl a car around it. We work the other way. Our
cars are so organic!”

Mobile Communication
The term “organic” would also resonate with Theo,
a futurist who I regularly met over two years ago, as
well as his wife Elisa, both of whom work for another
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famous German automotive manufacturer. Theo’s job
is to develop an approach to driverless-ness from the
perspective of a company that has shaped the very idea
of automotive engineering as luxury. They bristle at
software developers imagining the future car in terms
of navigation from A to B. Theo focuses on the feel-
ings and experience of the people inside and outside
a “driverless” car. Elisa’s job, when she is not working
with her husband on “re-imagining autonomy,” focuses
on a small yet significant detail of her company’s high-
end models: What does luxury smell like? Her work
takes her to exclusive perfumers in Dubai, Oman, and
Italy. Elisa’s perspective showed me that the purported
displacement of the human driver by software does not
have to change the joy of driving and
cars—and even a driverless car must
still be pleasurable if they are made
by historic luxury brands.

Theo’s approach to future
automobility is rooted in sensing
and communication, inspired by
Lovelock and Margulis’s Gaia
hypothesis of Planet Earth as an
adaptive, self-regulating system, as
well as Maturana and Varela’s theo-
ries of autopoiesis. Theo believes that
the future car must be seamlessly
integrated into the environment
in which it plays a part, unlike the
driverless car that inspires anxiety
when portrayed as a robot:

The car has always been connected to the human
body ... so the future car is not a robot, it must
sense the environment and the human, the human
first, by becoming part of it ... How do we innovate
so that it cooperates with the human?”

Elisa and Theo draw on diverse sources to research this
mode of communication: anime, cinema, and biosemi-
otics, such as the complex communication exhibited
by schools of dolphins and murmurations of starlings.
They work with design students to build prototypes of
tactile, visual, spatial, and auditory interfaces. A small
engineering and design in-house team then transforms
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these explorations into a working prototype (which I
had the opportunity to see as part of a private event
for journalists and researchers). The car, a legendary
brand, is a beautiful object. I am a little overwhelmed
to be standing right next to it, even though I am not
dazzled by brand names (or so I tell myself). I do know,
however, that driving this car is probably a special
experience. The engineer gets inside and turns on
the ignition—with his phone! We immediately notice
something different, but at first, we cannot tell what
it is. Then, I realize that the light inside the garage has
changed: the car is now very subtly lit, almost glow-
ing. On its roof, three points of soothing turquoise
light glow dimly; as people move around, more lights
around the car go on and off, glow-
ing, not blinking or flashing. When
someone walks directly in front of
the car, the points of light become
brighter, expand, and begin to move
slowly from side to side, indicating
a signal received and processed.
It looks like a more sophisticated
version of KITT from Knight Rider;
everyone appears enchanted and
curious. Theo talks about the car
as a canvas on which to experiment
with new kinds of sensing and com-
munication between human and
machine. How can the human learn
what the car has sensed? How can
the car communicate its intent? Why
should the AV remain a black box? How can we bring
the car and human together in a new dynamic of sens-
ing, communicating, responding, and acting? At some
point in the demonstration, he turns to me and says,
“If we know what the machine intends to signal and
what it is processing, then we don’t need to talk about
‘driverless, it is just human-machine communication.”

Transformations
Raymond Williams considered the automobile to be,
besides the television, one of the two most important
twentieth-century media because it reordered cities,
spaces of work, leisure, family life, social interactions,
and human subjectivity. The driverless car has emerged
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as a key element in the imagination of the smart city,
which increases the datafication of the urban environ-
ment to transform mobility-and living into something
more efficient, safe, smooth, and “smart.” By identi-
fying the multiple ontologies of the driverless car, we
can disturb the imaginations of progress promized by
these infrastructures. These vignettes from my field
research suggest transformations that are underway
in the framing of issues as well as in the reshaping of
space and bodies—particularly as the car becomes
data, and data become embodied. The language of
flow, organicity, and feedback makes smartness appear
soothing or “natural,” but smartness is a kind of appa-
ratus®: its ideologies, institutions, and science leverage
anxiety/crisis to introduce new terms of the debate.
There is a strong affective, embodied, visceral
dimension to driving and automobility. Marshall
McLuhan refers to the car as “an article of dress with-
out which we feel uncertain, unclad, and incomplete
in the urban compound.” J.G. Ballard’s macabre
novel Crash (1973) drifts from one erotically charged
description to another, mangled human bodies and
machines fused together in the moment of a car crash.
The “TV scientist” Robert Vaughan (the book’s antag-
onist) and his motley crew of car-crash fetishists seek
out crashes-in-the-making, even causing them, just for
the thrill of it. Vaughan’s ultimate fantasy is to die in
a head-on collision with the actress Elizabeth Taylor.
Ballard referred to Crash as the “first pornographic
novel about technology,” perhaps saying as much
about our relationship to our machines as about porn.
The construction of jaywalking as a specific cate-
gory of criminal offence in the United States demon-
strates how humans have adjusted our bodies and
behavior to “flow” with technologies.!® In the early days
of driving, before traffic lights were created, humans
could not gauge the speed of cars and would fre-
quently run out into the road in front of them. Rather
than change cars or automobility, it was the pedestrian
who was penalized in order to reshape her behavior .
In much the same way, Andrew Ng, the chief scientist
at Baidu, wants pedestrians to follow the rules and be
“lawful and considerate” to enable the development
of driverless cars.!! Cities themselves have been and
will continue to be redesigned to accommodate auto-

AUTO-CONNECT

mobility. Florian Cramer proposes that rather than a
terrifying future of sinister and omniscient Als, our
near future will be reshaped to accommodate Al—cars
and highways redesigned to be legible to computer
vision and autopilot systems, including “straightening
motorways to make them perfectly linear and moving
cities to fit [driverless cars], and redesigning and
rebuilding all cities to make them safe for inner-city
autonomous car traffic.”12

The driverless car is a robot, a notional “intel-
ligence” housed locally and individually, as if in a
human-like brain. It is also a data assemblage melting
into the environment. Despite what the engineers
think, the metaphors of separation and connection are
one and the same, just as in the earliest automobiles.
The question is: what is at stake and what is lost in this
relentless acceleration into the future?

March, 2021

1 Google’s Waymo tends to advertise driverless cars
based on the benefits they offer to disabled or
less-mobile communities. For example, in 2015, accord-
ing to their website, “our friend Steve Mahan, who'’s
legally blind, took the world’s first fully autonomous
ride on public roads in Austin, TX.” See Waymo,
“Company,” 2021, https://waymo.com/company.

2 Orit Halpern, Robert Mitchell, and Bernard Dionysius
Geoghegan, “The Smartness Mandate: Notes toward a
Critique,” Grey Room 68 (2017): 106—129.

3 This is relatively recent terminology; the most

up-to-date is the “circular car” coined at the 2021

World Economic Forum, in which the AV is integrated

with sustainability mandates.

All names are pseudonyms.

Interview with the author, July 10, 2018.

Interview with the author, May 15, 2020.

Interview with the author November 21,2018.

Halpern et al. 2017.

Marshall McLuhan, Understanding Media: The

Extensions of Man (Cambridge and London: MIT Press,

1964), 217.

10 Peter D. Norton, Fighting Traffic: The Dawn of the Motor

Agein the American City (Cambridge: MIT Press, 2011).

Jeremy Kahn, “To Get Ready for Robot Driving, Some

Want to Reprogram Pedestrians,” Bloomberg, August

16, 2018, https://www.bloomberg.com/news/

articles/2018-08-16/to-get-ready-for-robot-driving-

some-want-to-reprogram-pedestrians.

Florian Cramer, “Crapularity Hermeneutics:

Interpretation as the Blind Spot of Analytics, Artificial

Intelligence, and Other Algorithmic Producers of the

Postapocalyptic Present,” in Pattern Discrimination,

eds. Clemens Apprich, Wendy Hui Kyong Chun, and

Florian Cramer (Luneburg: meson press, 2018),

23-58,39.
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NSA-TAPPED FIBER OPTIC CABLE LANDING SITE

NSA-Tapped Fiber
Optic Cable Landing
Site + NSA/GCHQ-
Tapped Undersea
Cable

TREVOR PAGLEN

The NSA-Tapped Fiber Optic Cable Land-
ing Site series and NSA/GCHQ-Tapped
Undersea Cable series draws on docu-
ments from Edward Snowden’s archive
and other sources to develop a vision of
the Internet that emphasizes the materi-
ality of communications networks, sur-
veillance, and the political geography of
the Internet. Mimicking the NSA’s own
understanding of the Internet, which
centers on fiber optic cables, landing
sites, switching facilities, data centers,
and the routes and choke points in glob-
al telecommunication infrastructures.
While a metaphor like the “cloud” sug-
gests that the Internet is a ubiquitous
entity without place, it nonetheless
requires a real and physical infrastruc-
ture. Photographs and maps point to
the places where undersea cables con-
necting the European and American
continents meet the mainland and are
tapped by the NSA for the purpose of
surveillance.

Each of the works in this series is
composed of photographs of the beach
or landing site where the cables either
come ashore, or where they are located
underwater, as well as a collage of imag-
es and documents related to each site.

Also featured are maps produced by
the National Oceanic and Atmospher-
ic Administration (NOAA) for marine
navigation. Layered on this map are var-
ious internal NSA documents from the
Snowden archive, corporate documents,
additional photographs of the site, and
other materials.

Paglen trained as a scuba diver and
studied underwater navigation and
ventured to the ocean floor to photo-
graph undersea cables that top-secret
documents show are tapped by the
NSA. These undersea photographs,
composed of deep blue and green color
fields punctuated by the unnatural pres-
ence of Internet cables, are meditations
on vision, form, representation and the
material networks that invisibly shape
our world. These works are a visual
reminder of how vulnerable our data is,
and how easily it can be accessed.

Trevor Paglen. NSA-Tapped Fiber
Optic Cable Landing Site, New York
City, New York, United States, 2015.
C-Print and mixed media on naviga-
tional chart—C-Print image: 48 x 60 in.;
Map: 48 x 58 1/2 in.

Trevor Paglen. Detail of NSA-Tapped
Fiber Optic Cable Landing Site, New
York City, New York, United States,
2015. C-Print image: 48 x 60 in.

Trevor Paglen. Bahamas Internet
Cable System (BICS- 1) NSA/GCHQ-
Tapped Undersea Cable Atlantic
Ocean, 2015. C-Print—60 x 48 in.
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NANJIRA SAMBULI
NII QUAYNOR

Early Internet
in Africa

NANJIRA SAMBULI IN DISCUSSION
WITH NII QUAYNOR

NANJIRA SAMBULI (NS): Professor Quaynot, whenyou
reflect on the early days of the Internet, a time when your
focus was on building technical standards and teaching
skills, how political was it then compared to now? And how
was the topic of the African perspective navigated?

NIT NARKU QUAYNOR (NNQ): The development of
technical standards has not been straightforward. On
the one hand we struggled to keep up with our interna-
tional colleagues despite our digital deficits, while on
the other, we had to keep our policymakers sufficiently
informed to ensure that they didn’t make any blunders.
Grappling with these two issues is always a challenge
and has been political throughout. This is especially
so in Africa. This struggle between governments and
industry has always existed. Concerns about who
contributes to or influences public policy in the new
communications arena are at the root of the problem.

The way we navigated it was by adopting the princi-
ple that Internet openness was good for us; it was good
for emerging countries. Because we didn’t have any
know-how, we didn’t have any access. We didn’t even
know where to obtain a resource, an idea or domain...
there was nothing. So without that kind of openness, it
would have been difficult for the emerging economies
to come to the table and be part of the dialogue, or
even the business, let alone discuss governance of, for
example, a local policy environment.

EARLY INTERNET IN AFRICA

NS: You've mentioned the voluntary nature of some of the
forums and the discussions. I'm curious if over the years
you have either experienced or managed to align those
perspectives, especially those of our policymakers, with
what would be considered the mainstream or the American
understanding of what the Internet is in terms of what its
norms are, the adoption of standards, or just the policy and
political conversations.

NNQ: There are many forums. On the local level, if you
look closely at the underpinnings of the Internet you see
an ecosystem around them. For example, names, local
names, the ccTLDs—there are communities around
them. If you look at the IP numbers, the number of
resources that are required to deploy networks, and the
ISP you have in your area, you will see that there are
communities around them too. If you look at how, let’s
say, they exchange traffic among themselves and with
external parties, you’ll see exchange point communities
there as well. If you look closely, you will see societies
that are concerned with the side effects of these things,
like Internet societies, etc. There are groups that focus
on building capacity at alocal level. At alocal level in the
policy realm, they have the equivalent of Internet gov-
ernance-related bodies, which actually first started in
Africa as far back as 1998. They were organizing meet-
ings on how to govern even before ICANN [Internet
Corporation for Assigned Names and Numbers] was
formed and the result of all those meetings was the cre-
ation of the African technical institutions, the number
registries, the AFrican TLDs, the research networks,
and so on. In order to participate in the global, you had
to also include the regional and the local as well.

So at a global level, for instance, we had to struggle
to be involved in the formation of ICANN. In order to
ensure that there was room for us to participate, we had
to negotiate with the WSIS [World Summit on Infor-
mation Society], we had to negotiate with the Internet
governance groups that were formed, including the
IGF [Internet Governance Forum], and so on. So, at all
times, we had to be part of the global revolution, but at
the same time be part of the local and build regional
institutions as well. These are just a few of the examples
in the technical realm in which I participate, and there
are many more of course.
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EARLY INTERNET IN AFRICA

NS: When Kenya and Nigeria, for example, come up in the
conversation about cybersecurity it is obviously in relation
to cybercrime. And both countries are net exporters of what
are called cyber criminals. But the opportunities within this
industry for white hat hackers, bounty hunters, or security
researchers have not been exploited. As the bureaucrats
feel fearful and arrest everybody, private sector actors are
coming in.

A good example is what happened recently in Uganda
where Facebook, based on their own assessment, went
so far as to decide which Ugandan politicians would be
allowed a platform. My interpretation of what happened
in Uganda is that over the last three or four years, Face-
book has been working on the fiber optic cables to connect
the country. So they’re coming in as investors and they’re
running the entire stack now. As a result, they also try to
shape the norm, or the way we actually think about gover-
nance altogether.

NNQ: There’s nothing I can say about that particular
incident. Africa is open to everyone for investment. But
I expect that people will participate in developing their
local ecosystem, not simply fulfill contracts and take
their money out. I'm not sure how that is regulated by
policy. I wish policy development would also consider
the local environment. And if policy at the local level
is being driven primarily by powerful multinationals,
am fearful that we will be excluded from the debate. But
I also understand the government’s problem, because
it is looking for investment. And so it will take the
money from whoever it can, but that too should align
with a certain policy or strategy that attracts investors
who see a return on their investment, but at the same
time contribute to developing something locally. In
most of Africa, the US invests in IT, but it becomes
continuous procurement. Me, for instance, I installled
ATMs here. What did I do? I bought a few of them,
learned how they work. And then I looked at the new
technology and replaced the subsystems on my own.
Because, as an African developer that is my thinking.
I want to develop, I want to learn, I want to teach it to
my students. I want to encourage them to think out of
the box. So if you take the easy road, if you let someone
else do it for you, then you’ll never have control over
your own cybersecurity. If you want to have control

NANJIRA SAMBULI
NII QUAYNOR

What you are
seeing Nnow is
different, there
is no globally
shared interest.
There’s an
interest only

in dominance.
But there’s no

place for that in
Africa.

over it, get yourself a team of people doing open-source
things. Train them in many, many different places and
disciplines, and as open-source technologies change,
they will move with the times. But if you just want to
go and buy some off-the-shelf things.... Oh, good, you
have it easy, life will be easy for you...

NS: In fact, on that note on the new Internet and new IP,
it’s been fascinating to follow this at the ITU [Interna-
tional Telecommunication Union] level, you know China
is stepping in to try and introduce new standards. We do
need to talk about a new IP protocol that accommodates
the growth of the Internet, but China is really angling for
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global governance through institutions like the ITU. You
guys were raizing the same issues back then. Is the same
spirit being fostered or are China’s politics also encroach-
ing upon the technical sphere, much as you hear about their
welfare diplomacy in other areas?

NNQ: It’s similar to the early days when there was a
struggle for access to something somebody had—so
we had a shared interest to have access to it. What you
are seeing now is different, there is no globally shared
interest. There’s an interest only in dominance. But
there’s no place for that in Africa.

African leaders might follow the newly proposed
IP standards by China, but African industry won’t.
For me, it’s very simple—this whole issue about the
Internet concerns openness. If you cannot be open to
scrutiny by others, and you have to negotiate with gov-
ernments that are clueless, then how do you set and
enforce the standard? Nobody’s going to adhere to it.
And there’s a difference between the early 1990s and
now. The current approach is top down—governments
are setting the technical standard, not the scientific
community. The norm we are trying to establish at
IETF [Internet Engineering Task Force] and the like, is
totally bottom up through working groups. And even
then, two different groups must build the technical
standards that they can then follow. Someone has to
demonstrate that it is buildable and produce some
data on the difficulties involved; only then can there
be improvement. This is how it works.

NS: So what China can do is roll it out on the Chinese
market and impose it on a few others. But then, on the other
side you have the multinationals, which can pretty much
do the same at this point, because they are now investing
in everything from undersea cables to standards in areas
like AL This brings us to the question of governance, spe-
cifically, separating the governing of the technology that
runs the Internet and the governance of what you do on
the Internet. How do these interoperate? These things are
just going to keep coming into sharper focus without any
sense of direction. Can you say more about the interaction
between these two forms of governance, are they separate
orrelated?

EARLY INTERNET IN AFRICA

NNQ: They are really in the same governance frame,
because ultimately, the goal is the public good. Now,
the distinction is to make sure we don’t try to dabble
in everything at the same time. The governance of how
we build an Internet is more rigid and more rigorous,
and apart from objectives, it has somewhat fewer
social, political and economic considerations. It’s more
administration of the creation of the Internet. So we
need to respect it as a different way of thinking—but it
still involves everyone.

The second point is trickier because we don’t know
what we’ll use the Internet for. That’s why it is import-
ant not to be prescriptive about what the Internet is
used for, because that stifles innovation. The whole
idea is that one can innovate on it, once it has been
successfully and securely put in place. The governance
of this area on top of the infrastructure is a little dif-
ferent, as it is less administrative in a way: it’s about
feelings, about content, about how people choose to
use it. People have freedoms and they have rights—you
could say that it becomes like in real life. At the same
time, it happens in cyberspace, where people don’t
have the same kinds of capabilities as they do in real
life, and therefore it becomes more complicated.

It really means that we should be very cautious
about how we govern it and not be so quick to say, for
instance, “I'm deleting President Trump’s tweet.” I per-
sonally don’t like his tweets, but I'm saying if one actor,
in this case Twitter, can have the power to sanction to
that extent, even if it is for the good, it raizes concerns
about the consolidation of power and sovereignty in
cyberspace. If a single actor has this capability, then I
want to know how it is deploying this capability.

So that’s the difference that I want to underscore:
the governance of the use of the Internet is very broad:
it’s about life. As a developer and computer scientist,
I don’t feel I'm in a position to decide about a lot of
things relating to this topic. I rather want the com-
munity to go through the process itself and consult
experts and prevent governments from rushing into
decisions or a powerful provider from just acting on
its own.

The last important point is about how to make sure
that technical standards work well and this is an area
where there can be no compromises—one mistake and
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It is important
not to forget
that the use of
any technology
brings its

own problems
that must be
governed.

the impact and cascading effects are immediate. For
example, if privacy is inadvertently not safeguarded in
the design of a new standard, the damage is instant. In
this regard, I want to urge everyone to be more rigor-
ous in how we address this.

The same applies in all the areas. We see the same
pattern in Al. The people building the hardware have
to meet certain standards, because they’re using a lot
of IoT sensors. In such cases, the issue is: is it harmful
to humans? For example, the sensors, the radiation,
and similar considerations. And what about how the
Al is used: is it for good or for harm, is it displacing
human beings unfairly?

To avoid harm, several experts from different
areas need to be involved—especially technical spe-
cialists—so that any misconceptions or misunder-
standings can be clarified. For all kinds of technology,
there is a need for standards or methods for building
them sensibly. It is important not to forget that the use
of any technology brings its own problems that must
be governed.
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As it goes with any technology, you have to wait a little
while for it to take hold. If you rush, then nobody will
use it, but act immediately once people who are using it
have been harmed and complained, and you've under-
stood how it happened. Only then you can work with
the same group to devise a policy that may work.

NS: That’s a wonderful way to test it out, by putting it into
practice and seeing whether people want these two things
to coexist. And I think it’s an open question, especially
after the Trump situation, and then you have Amazon,
for example, a cloud provider, suspending its hosting of
Parler, an alternative to Twitter that Trump supporters
decamped to, and stepping into that game. It’s not that it
was a technical violation so much as a political and societal
violation. It really is a murky territory and we have no
ethics in place at the moment. We have more questions than
answers. And I think the question for us here is how we can
have more skin in the game, because you're right, we could
all be shut down.

January, 2021
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SOFT POWER DESIRE MACHINES

Soft Power Desire
Machines

CHIMURENGA

Chimurenga’s hand-drawn map has two
representations of the African conti-
nent, symbols, flags and a legend. What
is depicted here and by whom? We see
the digital cables snaking around the
continent; they resemble the trade and
shipping routes that connect the Afri-
ca to Europe. But what are the Twit-
ter, Facebook and Google icons doing
there—and why is there a photo of
Beyoncé, Jay-Z and their daughter next
to them? The depictions of the cultural
institutions of the countries that once
colonized Africa underscore the suspi-
cion that there is more to this map than

Submarine
Cable Taps

INGRID BURRINGTON

Almost all intercontinental Internet
traffic takes place under water. A gigan-
tic web of submarine cables facilitates
our global communication. But what
happens to the data that flows from
continent to continent through these

152

initially meets the eye. Soft Power Desire
Machines questions the colonial struc-
tures behind political-technological
realities in Africa. The map offers insight
into the cable network, based on colonial
infrastructures and the new entertain-
ment centers where digital celebrities,
content creators and social media stars
based in Africa produce content for a
growing number of digital consumers
in the African market. These African
digital content creators often focus on
the Western market. To achieve ‘real’
success, they turn to North America and
Europe. What are the technopolitical
motives and driving forces behind this
drive for Western recognition? Europe-
an institutions such as the British Coun-
cil and Goethe want to partner with this
new class of content creators through
“soft power,” while European technol-
ogy companies install the hardware in
the form of fibre-optic cables to facilitate

underwater arteries? Some of these
cables are tapped by the British Govern-
ment Communications Headquarters
(GCHQ), through the use of systems
that have been developed in collabora-
tion with companies including Vodafone
and BT Cable. But on what scale is this
happening? The interactive website Sub-
marine Cable Taps is an attempt to map
the extent of this surveillance network.
Angular orange and grey lines frame
the continents that are displayed on a
satellite view of the earth in Mapbox.
The owner of each cable (often large

CHIMURENGA

this lopsided power relationship with
infrastructure. The question arizes as
to what exactly the African Internet is,
and where it is situated in a digital world
dominated by Western platforms and
based on old colonial relationships. Are
the new global African identities really a
sign of Africa Rising—a narrative that is
mainly propagated by business, donors
and the media in the West? Or are we
just seeing the technological heirs of the
Scramble for Africa? Or are both narra-
tives true?

Chimurenga. Soft Power Desire
Machines, 2015. Originally published
in: Chimurenga Chronic on March
19,2015 in Arts & Pedagogy, Cash &
Commerce, Faith & Ideology, Media &
Propaganda, Systems of Governance.

telecom companies) and the name of
the GCHQ program associated with it
can be read from the map. That this is
mostly not public information should
come as no surprise. The interactive
online map shows how some parts of the
network appear in GCHQ documents,
while others do not. This comprehensive
overview is based on information from
the Snowden documents that were pub-
lished in the Siiddeutsche Zeitung.

Ingrid Burrington. Submarine Cable
Taps, 2014. Screenshots.
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SUBMARINE CABLE TAPS

INGRID BURRINGTON

JOHN GERRARD

FARM (COUNCIL
BLUFFS, IOWA) 2015

JOHN GERRARD

Data centers can be seen as the driving
force and memory of a technological
society. The cloud consists of gigantic
factories that enable exchanges and
transactions worldwide. Computers act
as crucial,local nodes in this mega-struc-
ture: they transmit information in the
form of signals through brains. Howev-
er, these physical immense memory cen-
ters are often kept out of sight and are
rarely visited by people. FARM (COUN-
CIL BLUFFS, IOWA) 2015 by John
Gerrard is a digital portrait of one such
data center, providing people around
the world with the opportunity to vis-
it it, albeit virtually. The work shows a
photo-based computer simulation of
the extensive Council Bluffs complex in
Iowa, USA. The building houses many

FARM (COUNCIL BLUFFS, IOWA) 2015

thousands of Internet servers. The cen-
ter was set up by Google and processes
a significant proportion of the world’s
information traffic. Gerrard, together
with a team of technicians, has metic-
ulously recreated the environment in
virtual reality and then rendered this
constructed world using a game engine.
Everything is present: from the diesel
generators to the enormous cooling
towers. The viewer is slowly led through
the environment. A slow-motion hyper-
realistic impression provides glimpses
of a usually invisible place. The slowness
of the images indirectly emphasizes
the unimaginable amount of data that
is processed here hour after hour, day
after day. Gerrard’s FARM (COUNCIL
BLUFFS, IOWA) 2015 is a visual rep-
resentation of the robust house where
the Internet lives. The heavy matter and
energy that the cloud actually consists of
are made tangible.

John Gerrard. FARM (COUNCIL
BLUFFS, IOWA) 2015, 2015.
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Alien’s Ultimate
(Bad Ass)

ABU BAKARR MANSARAY

There is a lot to see in Alien’s Ultimate
(Bad Ass) by Abu Bakarr Mansaray. With
tanks, aliens, vehicles, wheels, gears and : =
explanatory texts, the drawing holds the . : - = MR E;
middle ground between an infograph- ' : T i

ic, a gory cartoon and a construction J 1A
drawing for a complex machine. It is a
serious military-industrial tableau with
a cartoonish feel. Mansaray’s drawing
shows how aliens are taking over the
world, using machines that are sketchily
and fragmentarily depicted in the draw- o % r o i . 1 "
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itics behind technological inventions.
Mansaray drew on his own experiences
with the civil war in Sierra Leone, which
raged there from 1991 to 2002. The
drawings are the result of his attempts to
forget the horrors of the war and the dic-
tatorship of the destructive technology
that played a part in it. It is not surpriz-
ing that Mansaray needs extraterrestri-
al life to portray a reality outside that of
humankind’s. In this new reality, it is no
longer clear whether it is the aliens or
the retro-futuristic machines that attack
and threaten mankind. Alien’s Ultimate
(Bad Ass) is a schematic representation
of automated (self)destruction in which
biology, technology and militarism join
forces.

Abu Bakarr Mansaray. Alien’s
Ultimate (Bad Ass), 2016. Ballpoint pen,
colored pencil and graphite on paper.
129 x 171 cm. Courtesy the artist and
Galerie MAGNIN-A, Paris.
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On
Hemispherical
Stacks

Notes on Multipolar Geopolitics
and Planetary-Scale Computation

BENJAMIN H. BRATTON

1.

Looking toward the 22nd century, it becomes clearer
that the geopolitics to come and the planetary com-
putational infrastructures with which they operate
are, in fact and practice, not two separate things.
They are different names we use for deeply interwo-
ven socio-technical processes. Even a decade ago,
such a statement probably would have seemed closer
to science-fiction than political science. Now, even
the conservative disciplines of law and international
relations accept that planetary computation is more
than a domain over which normal sovereignty rules; it
constitutes a form of sovereignty in itself.

2.
These notes are meant to locate The Stack thesis on
planetary-scale computation within the fractured
geopolitical moment of 2018, and perhaps to look back
on the present from the virtual perspective of a future
bewildered by our present. What were they thinking?
The Stack thesis describes planetary scale computation
as comprised by six layers: Earth, Cloud, City, Address,
Interface, and User, each of which has its own platform
sovereignties.

The Earth layer is not only where energy is sourced,
but where energy infrastructures determine social

BENJAMIN H. BRATTON

relations in their image. Unfortunately, the politics
of energy and mineral flows, and how they relate to
human biology (or could differently), now struggles
under ponderous mystifications and expensive obfus-
cations. Primary problems of sovereignty at the Earth
layer are rooted in the fact that the necessary align-
ments of state actors, open markets, city-states, and
plural agencies necessary for massive carbon reme-
diation, including the decarbonization of computing
itself, wide-scale 4th generation nuclear power, mean-
ingful carbon pricing, food supply rationalization,
massive rewinding corridors, and so on either do not
exist or are grotesquely mis-incentivized.

The City layer is where complex arrangements of
inhabitation are played out in multiple and mutually
entangled assemblages. It is where metropolitan sin-
gularities and networks of quasi-sovereign city-states
hold recursive relationships to national territories
sometimes held at arm’s length. The city may serve as
a capital territory with regional zones as its extended
jurisdiction and peripheries as the back-office to the
metropolitan core. Still, the countryside is where the
Cloud actually lives, in data centers, logistics archipel-
agos, and other megastructures often largely unoccu-
pied by people. These are an urbanism of a different
sort: charter villages for inanimate objects and excep-
tional zones that become the new normal.

The Address layer is where we track multiple
regimes of naming, counting, inscribing, indexing,
and sorting any object, noun, event or verb according
to particular needs, norms, and interests. It is where
treasure maps full of miscellaneous entities, those
with mass or without, coincide in realms of agnostic
abstraction, identification, and interchangeability. It
is the domain of classification and accounting (and
thereby of decentralized economics and ledgers) and
all the forms of communication that it enables.

The Interface layer is where the parts of systems
see one another. It is where governance and biose-
miotics collaborate and where overlaid diagrams
turn perceptual loops into closed cognitive frames.
Formally, these interfacial regimes become more
standardized as their content is untethered from the
real on behalf of self-reinforcing micro-mythologies.
It is where, often dangerously, symbolic relations are
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freely substituted for causal ones. Interfaces are not
only something users look through at the world, it is
also the layer through which the world looks at itself.
This layer is also where the sensing assemblages that
feed the inputs of landscape-scale AI’s as they config-
ure strangely alien/familiar sensible worlds and the
intra-species signaling dynamics that ensue.

The fragility of agency and the boundaries of
agents are drawn at the User layer, including but
not limited to the status of humans and humanism,
individuation and collectivization, encapsulation and
prosthesitization. The polyphony of imaginaries for Al
and evolutionary robotics may be trained here, rang-
ing from the standardization of cultures by a common
virtualization to a proliferation of subjectivities unar-
ticulatable by contemporary vocabularies. Here con-
testations of sovereign identification and identity are
fought, sometimes one ID at the time. For some, “iden-
tity theft is when someone has a depersonalization
episode, then repersonalizes as you instead,” but for
others, the trace of address is not so easily dislodged.
Either may be experienced as a delinking of identity
from agency, representation from non-representation,
and may be dramatized in public forums or fought
over more directly in ways that are non-representa-
tional, more operational: counted but unnamed.

3.

According to The Stack model, we observe not one
totality but intersecting totalities superimposed on
one another. The Stack is a generic frame that prolif-
erates and multiples itself as the stacks we have and
the stacks to come. In response to the book, The Stack,
there has been a strong focus on the Cloud layer and
how cloud platforms take on many of the functions of
the Westphalian state the and the equally important
inverse of this dynamic—how states turn into cloud
platforms.

The other layers of The Stack are also sites of
important artistic and design conceptualization. The
model links the dynamics of sovereignty at each layer
and recognizes how the conclusions of one may deter-
mine the terms of conflict at the others.

Sovereignty is contested and produced at each
layer and not only in ways that are recognizably
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“political.” At this moment, the production of new
territories, when states absorb functions of the Cloud
and indeed become cloud platforms, may include hard
enclosures within a bounded territorial domain as well
as transoceanic and atmospheric encapsulations, and
more dispersed securitizations of information flows.
The geometry of such political geographies are not
without precedent; they are perhaps closer to what
Carl Schmitt called grossraum than to any clean Sloter-
dijkian spherization or Neo-Cameralist patchwork of
little Westphalian zones (though we see these, as well
as private polities, appear).

Below, I will briefly explore the qualities of hemi-
spherical stacks, as defined by a consolidation of com-
putational networks into a handful of transnational
blocs, which in turn comes to define the external
boundaries and internal governance of those blocs
and their geopolitical positions. I will consider the
shared architecture of such stacks as well as deci-
sive contrasts in how each configures both formal
and de facto sovereignty based on different political/
technological traditions. Expertise resides in com-
plex divisions of labor and in persistent cultural
norms, but also in the structured externalization of
intelligence by technological standardization and
procedural interoperability. Varied distributions of
expertise form the basis of algorithmic governance
as they locate sovereignty, decision and exception in
the interfacial circuits that differentiate inside from
outside one gateway at a time. Finally, the essay will
briefly consider how the organization of governance
under the rubric of hemispherical stacks may delimit
the scope of geopolitical multipolarity and the spec-
trum of cultural diversification particularly in relation
to artificial intelligence (AI) arms races.

Again, the production of new territories occurs as
much if not more by how states absorb functions of
the cloud and indeed become cloud platforms than
the inverse. So instead of presuming that new spaces
are developed in opposition to the state, we see that
states are producing new territories and are perhaps
the most important innovators. In recent years, the
planetary reach of computation is even more granu-
lar and even more global, but it also has cohered into
irregular and sometimes antagonistic consolidations,
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federations and geopolitical alliances. We see then the
emergence of not one global Stack but a mitosis of the
stack genera into a regime of multipolar hemispheri-
cal versions; it is an emergent geographic governing
technology for which the steerage of the state, even
if unbound by Westphalian borders, is paramount. In
time, however, that may not be the case as other forms
of authority —centralized or decentralized—assume
decisive places.

4.
The geographic scope of multipolar hemispherical
stacks is delimited by the procedural integrations of
data—imagined as a new sovereign substance—and
the drawing of territorial circumventions that are
sometimes ancient and sometimes
quite new. That is, the boundary
drawn for data capture often tracks
directly with the defensible boundar-
ies drawn for its geopolitical domain
of influence if not formal jurisdic-
tion: the geography of one becomes
functionally, if not formally, tied to
the boundary of the other.

No one hemispherical stack has
global knowledge over all the others,
and each sees and is seen according
to this limited blindness. As each
is limited by the data it can sense
and model, its ability to govern can
be defined by how it puts in motion
the particular amalgamations of data and the models it
chooses to produce about the world through its infor-
mation haul. From such models, each stack produces
simulations that stand in for the world and so each
learns to govern and train these simulations as a way
of governing its relations to the world. In this sense,
each hemispherical stack is also an infrastructural
initiative for the composition of a regional ontology
that can know some things but never others. The geo-
political intrigues between now and the passage into
the 22nd century will come not only by the interop-
erability between stacks but also by the confusions,
lapses and mistranslations between these vernacular
mega-machines.
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Three of the most clearly drawn hemispherical
stacks are the Chinese stack, recognized as the
BAT stack (Baidu, Alibaba, Tencent and outlined by
state-installed firewalls), an American (plus Austral-
asia, UK, and Israel) stack, recognized as the GAFA
stack (Google, Amazon, Facebook [now Meta], Apple),
and an EU stack modeled less by the platforms it has
built than by regulatory initiatives seeking to protect/
produce regional data sovereignty in relation to the
GAFA stack. The EU has also taken a leading role in
developing an incipient and quite diverse/contradic-
tory “open stack,” which might include encrypted
apps, Estonia’s digital governance accomplishments,
and Barcelona’s data municipalism in its quilt. The
wider map includes so much more of course, including
a Russian stack (plus CIS countries)
recognized as MYVKT (mail.ru,
Yandex, VK, Telegram) and others
in Latin America, India, Africa,
Japan, the Gulf, and so on, and there
are far more important innovations
than this short essay can index.

Clearly, national and linguistic
histories play a role here in how
each is divided from others, but they
do not explain as much as it may
appear. While each hemispherical
stack organizes its constituency of
users, data and models according to
different conceptual and contextual
demands, they all draw on historical
and legal traditions in ways that are clearly also impro-
visational. Ultimately, the more important re-orienta-
tion however is not to fold present circumstances back
inside the envelopes of regional traditions but to lever-
age those toward a new normative framework that
better suits an inevitably entangled common future.

5.
Even by preliminary and sketchy observations on
the contours and contradictions of some hemispher-
ical stacks, some surprising patterns are already
discernible.

While the GAFA stack continues its historical
expansion, the structural map of its interlocking
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monopolies, both corporate and state, twists and turns
on an almost minute-by-minute basis. In The Stack,
I cautioned against presuming that the particular
macroeconomic divisions between core platforms of
the GAFA stack (search, social, commerce, hardware,
etc.) must necessarily align as they have, and that we
should anticipate new combinations. Recently, we've
seen the ascendance of Amazon and vilification of
Facebook, the continued fragmentation of Google/
Alphabet and the dry incrementalism of Apple. Next
year, a different “state of the stack.” Unlike the halcyon
days of its Obama-era ascendance, the GAFA stack
now battles on several fronts, some quite real and
others existing in the narratives of its frenemies. The
GAFA stack fights for market share against the BAT
stack but also against various platygaeanists within
its core user base who depend on its platforms to oxy-
genate and distribute their fuels. Some even hold seats
in Congress. Trump regime’s reflexive hostility to
multilateralism, and indeed any recognition that the
host planet is spherical, has left the liberal globalism
it inherited from the days of Sec. Clinton’s “Internet
Freedom” policies in a deliberate shambles.

“Throwing rocks at the Google bus” on behalf of
“Team Human” now means the spectacle of a robotic
Mark Zuckerberg schooling elderly legislators about
how “the Internet” works and easily ducking ques-
tions put to him; a president threatening a Federal
audit of search engines on behalf of Pepe the Frog; and
an apoplectic Alex Jones ambling sideways down the
Capitol steps while screaming at Jack Dorsey about the
[luminati. That is, even in the USA the GAFA stack has
become a chief target of those who feel unnerved and
displaced by the deep macroeconomic, demographic
and cultural identity shifts that are enabled and
revealed by planetary-scale computation: it is simulta-
neously an engine of variously confused populisms,
their primary medium of auto-amplification, and now
also their favorite target.

6.
Many debates in Europe contest the terms of inclusion
or exclusion in a Euro-American stack, and what the
terms of that inclusion may be, if at all. By Europe’s
GDPR (General Data Protection Law), the legal status
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of EU data draws dotted lines from data center to data
center regardless of their physical location. In practice,
such policies also lead toward data localization within
Europe, a country or even a particular city. EU Digital
Single Market rules (right of erasure, pseudonymiza-
tion, data portability, etc. all sensible) may in time
take on a gravity similar to that once afforded to the
Euro and the ECM. Enforcement depends, of course,
on what is meant by operating “in” this jurisdiction,
as what counts as “EU data” or “municipal data” or
“national data” will continue to be redefined by oppor-
tunistic circumvention. New battles over data ontology
and categorization ensue, and so too will contestations
over who and what counts as European accordingly.
From the European perspective, it might seem that all
this is fought in response to “American” platform influ-
ence (defined tendentiously by some as “colonialism”)
whereas on the other side of the Atlantic, serious policy
discussions have been scrapped in favor of telecoms,
and by the time the Democrats get the White House
back EU GDPR-style guidelines may be the default
policy option.

Some novelties which appear initially interesting
for one reason, but which prove uninteresting for
another, may yet prove important for other reasons
still. When Denmark’s Digital Ambassador suggests
that his country’s relations with Google are as import-
ant as with other States, we shouldn’t smirk too hard,
nor take this as necessarily distressing. Or, Estonia’s
e-residency program may be interesting not because
it allows you to pay taxes to Baltic states you have
never visited, but because it suggests that there is no
imperative link between the distributed provision of
state social services and legacy state jurisdictions. The
geographic walls that sort citizens from a wilderness
of non-citizens may become taller and wider but less
and less necessary; formal state citizenship itself could
be as mobile as it wants to be.

Europe’s ongoing attempt to establish a continen-
tal (though sometimes national or even municipal)
form of “digital sovereignty” also has reasons for
criticism and worry. Europe’s primary short-term
contribution to development of hemispherical stacks
may be based on a core competence of regulatory
oversight and social democratic mechanisms for con-
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sensus. These are probably more difficult to design and
defend than underlying technologies, harder to copy/
paste and import, but crucial to the geopolitical order
to come. EU models may become a gold standard by
which others are measured, or they may bring about
an isolated digital jurisdiction, a dark corner of the
planetary archive where training data is by law either
never gathered or never made available to interested
models.

In the interim, there are also ideas in the air that
give the present moment its unique scent and which
will hopefully be looked back upon with confusion.
Some such are based on a naive confidence that law/
politics and technology are still two distinct domains
and that the former should naturally have dominion
over the latter, as it seems to have in recent historical
memory. That the technology would itself constitute a
form of small “g” governance is sometimes presumed
too literally (i.e., that open source software will lead
in linear fashion to open source politics) and some-
times as the dangerous new situation that needs to
be reversed (“take back our privacy” to where?).
Exemplifying that literal-mindedness, we see policy
trial balloons floated, such as Jeremy Corbyn’s notion
of UK-only publicly run Facebook. An online social
network run by the state may make sense if you really
trust the state as the proper forum, scale, and geometry
for civil society, but perhaps you do not. And yet, one
might reply, what could go wrong that has not already?
At an EU-wide level we see other gestures of legal fan-
tasy claiming “digital sovereignty” with a mixture of
broad goals, lists of specifically defined good vs. bad
means, flamboyant suspensions of economic reason,
and sometimes precious little in-between. Considered
in detail, compliance with these would seem impossi-
ble, regressive, self-defeating or all three.

Another concern is how much current post-Brexit
techlash may have already mined the path to more
viable and genuine alternatives. The formation of the
European hemispherical stack is a function of more
than technology or law; it is also a cultural dynamic,
but now some songs of digital sovereignty are in
harmony with plain-old xenophobia. Not always, to
be sure. The important prospect of a hemispherical
stack congruent with the accomplishments of social
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democracy and the grander vision of a cosmopolitan
European model cannot (or should not) be reduced to
a simple parable of “foreign surveillance capitalism”
vs. “digital sovereignty for citizens.” First, the invoca-
tion of the citizen as the rightful actor, particularly at
this moment when the status of EU citizenship is so
fraught and anxious, seems rather tone-deaf. Second,
the ugly connotations of surveillance as representing all
data sensing, modeling, and recursive feedback imme-
diately forecloses all positive uses or at least frames
them with needless suspicion. Is climate change data
and modeling really just “surveillance science”? One
worries that seeing the larger, difficult issues through
this particular lens and establishing thereby a baseline
common-sense that the rightful EU stack is foremost
about preventing the widespread use of big data makes
the development of a 21st/22nd century model of a
rational, equitable hemispherical stack on the Euro-
pean continent more difficult. We will all be poorer if
it sabotages its own growth or doesn’t fully bloom for
other reasons besides.

7.
What China calls the sovereign internet encapsulates a

vertically integrated spectrum of state authority into
information networks of networks forming not only a
territory over which national sovereignty is claimed,
but one constitutive of the social body through which
that authority moves. It is now accepted that the Inter-
net “in China” is not a marginal case but a central one,
but it is also equally difficult to cleave journalistic cli-
chés about the Red Web from more durable insights.
Sinofuturism is a real thing but it is not what you
probably think it is. It is always possible that Evil Corp.
will allow China to annex the Congo, but other paths
are more likely. Still, even though the rule of law is not
the same thing as the rule of the Party, the Chinese
example should be a more cautionary tale to those
who might see nationalization or public control and
capture of the corporate web as an unproblematically
presumptive policy. More importantly, we observe
that the Chinese stack deals not only with the supervi-
sion of individual citizens inside the Great Firewall but
also with the logistical coordination of materials and
assembly into and back out from the mainland. Even
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as it proclaims formal governing sovereignty over the
data in its jurisdictional domain, the Chinese stack is
not contained within a fixed formal border. It extends
into the presence of a majority of the objects around
you right now as you read it. It is already a planetary
project and projection.

BAT (Baidu, Alibaba, Tencent) represents the
public-facing application stack of a much deeper and
wider socio-technical integration that would seem to
integrate the sensing data from trillions of sensors,
including those aligned with human-carried mobile
devices and industrial supply chains, into a compre-
hensive society-scale technology under the control of
the political class. It is, however, not that smooth. The
tensions in the USA between a formal political class
(East Coast) and an emergent technological class
(West Coast) may or may not be avoided by China,
where a general fear that online platforms may be used
for counter- authoritarian organiza-
tion, including a decentralization

of powers, seems more pitched Is climate
change data and

modeling really
just “surveillance
and governance of data generated science”?

and more normative. As these
apps become more popular out-
side of China’s formal jurisdiction,
uncertainty about the provenance

thereby will become only more
complex, and may make the USA
and European squabbles seem quaint in comparison.
In the West, there is currently a great deal of inter-
est, fascination and exaggeration about the scope and
implications of the Chinese internet. Social Credit
systems play a big role in these stories, of course, both
for their actual implications and for those imagined for
them. I wouldn’t ever suggest that authoritarian con-
trol of information is not troublesome or dangerous,
but nor is it sufficient to imagine the Chinese stack
first as a “free” stack resembling some idealized model
on top of which is layered a secondary network of cen-
sorship and interference. More accurately, consider
the tendrils of an internally fragmented political body
fused into billions of devices and signals, attempting
to impose an order more fragile that it seems. Its ideal
isintegration but that is (as of this writing) dependent
on a “balkanized panopticon,” a political regulatory
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platform full of gaps, holes and redundancies.! That
texture is, in essence, a defining quality of the Chinese
stack.

But, again, focusing only on how this apparatus
supervises individual users is to miss a fundamental
function as a logistical form. It works on the street
through a vibrant mobile electronics craft culture
infamous for its rapid innovation and it works at the
scale of the state’s grand initiatives such as Belt and
Road, which would carry that street (and that tex-
tured apparatus) all the way West. That extension is
a source of concern over China for Stack geopolitics,
and one way that concern plays out is through the
hemispherical filtering of hardware as a way to filter
software. As China blocks Skype, Facebook, Twitter,
etc. other hemispheres make similar moves. In the
United States, major Chinese phone manufacturers
such as Xiaomi and Huawei cannot get carriers to sell
devices, and hard and soft restric-
tions on Chinese electronics in sen-
sitive infrastructure are increasing.
Server/data localization in Chinese
territory (by Apple, for example)
and search services that comply
with state content control (by
Google, for example) are targets for
criticism in the US by nationalists
and human rights advocates alike.

In the long run, Al may drive more volatility not
just by the weaponization of algorithms in an explic-
itly military context, but also over claims over the data
that trains any robust Al system. Just as for Europe, the
zero-sum “extraction” conception of data is artificial,
but that does not mean that fortification of physical
access to the people, places and things necessary to
model and construct Al at the scale of hemispherical
stacks will not be more strongly securitized. As Al are
trained only on the data they are given, and as the data
they are given is that which is hemispherically acces-
sible, then a side-effect of Al geopolitics potentially
is Galapagos effect whereby Al evolve in relation to
geographically circumscribed information ecologies.
Here the potential for regional-scale Potemkin ontol-
ogies is carried with the momentum of algorithmic
arms races.
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8.

It was Putin who announced to an assembly of Russian
schoolchildren that whoever controls Al will control
the world. Given the state of the Russian technology
industries, I assume he meant this less as a Khrush-
chev kitchen debate threat than as a forlorn plea for
algorithmic multilateralism. The Russian stack may
suggest troll farms, Facebook sorcery, and bot attacks
on Estonia, and this is not inaccurate of course, but
the story is much deeper and perhaps stranger. While
industrial automation (of people as well as machines)
was central to Soviet planning, “cybernetics” was also
held in suspicion. The infamous essay “Whom Does
Cybernetics Serve?,” published in 1953 in one of the
country’s leading philosophy jour-
nals, held it to be a “misanthropic
pseudo-theory” which “is one of
those pseudosciences which are
generated by contemporary imperi-
alism and are doomed to failure even
before the downfall of imperialism.”
We see both the affirmative and neg-
ative tendencies today.

The USSR may well have had the
first nationwide “internet” if it were
allowed to develop. Proposed as
early as 1962, the National Autom-
atized System of Administration of
Economy (OGAS) may have made
the later half of the 20th century
look rather different. Several fac-
tors prevented the plans of Anatoly
Kitov and later Victor Glushkov and many others to
come to fruition, not least of which was lack of access
to computing power. The military was jealous of
information, computer time, access and indeed power
over who knows what about what and when, and it is
generally fair to say that the formal decentralization of
power and decision is not a robust tradition of Russian
politics. Today, however, there are many successful
Russian language consumer apps, including mail.ru,
Yandex and VK, which are run with state oversight
and involvement that is closer to the China model,
including replacement of company leadership with
party loyalists. What EU activists call “data sover-
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eignty” as it regards government oversight or privately
held platforms means something different in Moscow.
What Russia calls “Information Oriented Society”
would have as its goal, “9g percent” of internal Internet
traffic going through Russian-only networks by 2020.

Toward that, the Kremlin recently kicked Linke-
dIn out of the country for refusing to locate servers in
Russia which contain, of course, employment informa-
tion about Russian users of the service, and because it
is a social network, information about those to whom
they are connected anywhere else. Recently, the ambi-
tious effort lead to a keystone cybercops episode in
which state IT regulators, Roskomnadzor, demanded
that the messaging platform, Telegram (founded in
Russia mind you), hand over encryp-
tion keys to the FSB. As encryption
is the point of using Telegram, and
the app is extremely popular in
Russia, the exiled founder Pavel
Durov refused. This led to a stand-
off, to Russia haphazardly blocking
upwards of 20 million IP addresses
and temporarily closing off access
to services the country needs to
function, and to Durov taunting
regulators with shirtless tweets and
protest campaigns. The provisional
result was that VPN adoption grew
exponentially in Russia—everyone
everywhere— making not only Tele-
gram more difficult to “govern” but
everything else online too. Time will
tell. This is certainly not nearly the last chapter in the
epic of the Russian stack.

0.
Concerns that have engendered a populist techlash
are quite real and are born of a long overdue recog-
nition that hemispherical stacks have absorbed some
functions of modern states just as states are evolving
into cloud platforms. But as for any populism, many
controversies are also born of fear and expressed in
mythology. The implications for Stack geopolitics
are significant, to say the least, and the conversation
to date has failed to directly address what this new
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normal could really mean. We need to rethink some
pretty basic presumptions. Instead of only reanimat-
ing available political maps directly onto platforms, it
would be better to measure what has shifted and follow
pragmatic if also radical alternatives. Instead of only
racing the shifts and encircling them with legal prece-
dents, ask once more what might be the boundaries of
a public in a platform polity and economy? What could
they be? What should they be?

The multipolar hemispherical model is both a
deeply conservative consolidation of traditional ter-
ritorially-bound regional alliances and a potentially
radical transnational platform for a transformative
disembedding of authorities and identities. It is both a
step away from and a step toward worldwide civiliza-
tional platforms. As such it does not bisect Right/Left
politics neatly but draws oppositions along different
axes. That is, Trump and “Fuck Off Google” are not
wrong to see cosmopolitan privately held cloud plat-
forms as their common enemy, but nor does either
have anything substantial to offer other than symbolic
and/or parochial retrenchment. Among the difficult
questions to address directly and imaginatively is
how to expand and improve the qualifications of cit-
izens and obviously what that status should mean in
a world where the channels for planetary-scale social,
economic and political communication are available
as widely as they are. Put directly, the right of mobility,
generally and specifically, should supersede nativism
because the necessary composition of a common
future is not actually so beholden to the precondition
of linking common pasts.

In practical terms, the principle works against the
emerging tendency of multiple regional jurisdictions
demanding worldwide applications of local norms
and laws. While contrasting arguments are possible
as to when local governance of what is understood
to be “local data” is advisable, the fabrication of local
control over data that is produced by obvious global
flows and events can lead to absurd and even impossi-
ble demands on platforms. Once more, modeling data
is not zero-sum. “Extraction” is a false metaphor. The
same thing or event can be modeled by multiple gov-
erning projects at once: Country A and Country B can
make maps of one another without anyone actually

ON HEMISPHERICAL STACKS

losing data to the other’s gain. But the leverage avail-
able, real or imagined, from obstructing access has
incentivized aninformation protectionism that serves
some interests while undermining others. Even inter-
nally, the perceived benefits of preventing negative
harm probably too often outweighs the perceived ben-
efits of realizing positive welfare: preventing data from
being extracted by aliens too often takes priority over
the gains of more robust or complete datasets used
for shared understanding of shared circumstances.
However, there is no simple less vs. more knob to turn
that serves any nuanced policy purpose, nor does local
control mean less “colonialism” than planetary-scale
governance, if for no other reason than all complex
systems are always entangled at a distance and scalar
relations between them are non-linear.

Despite the integrity of mutual integration, plan-
etarity cannot be imagined in opposition to plurality,
especially as the latter term is now over-associated
with the local, the vernacular, and with unique expe-
riences of historical past(s). That is, while we may look
back on separate pasts that may also set our rela-
tions, we will inhabit conjoined futures. That binding
includes a universal history, but not one formulated
by the local idioms of Europe, or China, or America, or
Russia, nor by a viewpoint collage of reified traditions
and perspectives, but by the difficult coordination
of a common planetary interior. It is not that plane-
tary-scale computation brought the disappearance of
the outside; it helped reveal that there never was an
outside to begin with.

This article was originally written in 2018. Some parts
have been edited or updated.

September, 2018

1 The phrase “balkanized panopticon” is
borrowed from Kim Stanley Robinson’s novel,
Red Mars (New York: Orbit Books, 2018).
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Cyberwar
and the
Subijects of the
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Uncanny

SVITLANA MATVIYENKO

The Internet is an assemblage of hardware, software,
and protocols, but also institutional arrangements,
practices, and social values! that, together, support
economic, social, and political processes and national
and international relations. Zooming in, the internet
encompasses a variety of different micro- and mac-
roscale activities—complex, dynamic, accidental,
anticipated, and unpredictable—along with a myriad
of (as yet or forever) unaccountable events and actions
linked to everyday computation. Although the Internet
has always been in the process of transformation, in
recent decades, the architecture of the internet mega-
structure has evidently diverged from its canonic
description as “global,” which marked what Peter
Sloterdijk describes as “the modern catastrophe of the
round world.”? This spherical metaphor for the Internet
as a unifying apparatus now seems profoundly dissat-
isfying, counterintuitive, and even misleading. At the
same time, contrary to the McLuhanesque myth of a
compact and transparent global village, the “world is
not getting so small.”® Instead, the Internet’s capacity
to “stretch” is apparently increasing.*
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The events, tensions, and struggles that accom-
pany and accelerate the transformation of the internet
infrastructure fall under a broader understanding of
cyberwar, which I define, with Nick Dyer-Witheford,
as the contest for superiority between state, non-state,
corporate, and accidental actors, in the course of
which capital periodically reboots itself.> Our concep-
tion of cyberwar overlaps but also goes beyond the
definition used by military and security specialists.
We argue that cyberwar may include “information
war”® or “netwar,”” and that it is different, but not
unrelated to, the “war on terror.” It may be strikingly
explicit but, paradoxically, it is often seen where it is
not. Like any war, it can be completely opaque, evok-
ing the “fog of cyberwar.”® It concerns massive digital
mobilizations, and, at the same time, the individual-
ization and “hyper-personalization of war.”® Its old
and new techniques of manipulating fear and desire
target the human; at the same time, cyberwar is now,
to an unprecedented degree, an ahuman war, run by
malware implantation, botnets, and chatbots.

Although thelegacy of the Cold War is hard to over-
look in the waging of cyberwar, there are no epic Cold
War binaries at play; the actors do not represent con-
tradictory modes of production or opposing models of
society. Now, “all protagonists are participants in the
world market, differentiated at best along a spectrum
that runs from free-market neoliberalism to variants
of state capitalism.”'° The user, in our view, is an essen-
tial element of the cyberwar assemblage: mobilized,
seduced, exploited, and targeted as the subject of rei-
fication, automation, or endocolonization."* Cyberwar
is an aggressive negotiation of the redistribution of
power over Internet governance.

This redistribution of power has been envisioned
in two different scenarios. The first speaks about the
internet’s fragmentation, associated with claims of
sovereignty over the digital world, made by govern-
ments trying to align the internet with their jurisdic-
tional boundaries.!? Those who foresee this scenario
are concerned with the “balkanization”"® of cyber-
space as a new global disagreement space, where
the contested, ongoing ties between states and the
internet are brought to the fore.!* Others take a more
skeptical position, reminding us that the Internet has
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always been fragmented, as it was designed to be a
network of networks. Its basic autonomous units of
“internetworking” have “the ability to set policies for
naming, addressing and routing, and to control or
manage many other aspects of network operations.”*>
From this position, “fragmentation” is nothing but a
misnomer.

The second scenario describes the redistribution
of power as decentralization: while U.S.-based monop-
olies have accumulated unprecedented amounts
of wealth and power, the center of gravity has been
shifting away from the United States toward the
Asia-Pacific region, the BRICS countries, and the
Global South since the dotcom crash.'® Each scenario
captures different aspects of the current redistribu-
tion of power and control over the Internet; however,
both scenarios assume that the Internet’s future will
most likely be “post-American.” Notwithstanding
the broader concerns, this term is attractive to both
researchers and activists, as it responds to a general
fear of monopolization of the Internet infrastructure
that is incompatible with the initial vision of a demo-
cratic Internet.

Critical thinkers often interrogate this ideal. By
tracking the internet’s military origin, Geert Lovink
warns about the persistence of the “foundational myth
of the open Internet,” which animates the discourses
of internet enthusiasts and entrepreneurs today, but
also forecloses the problematic legacies embedded in
the design of infrastructures and operating systems.!”
Pushing against such utopian visions, Alexander
R. Galloway also demonstrates how internet proto-
cols—TCP/IP, DNS, HTML, and so on—are the appa-
ratuses of highly structured virtual bureaucracy. As a
“type of controlling logic,” Galloway notes, protocol
“operates outside institutional, governmental, and
corporate power, although it has important ties to all
three;” it ensures that these powers are synched and
function in assembly.!®

Galloway’s dissection of the internet’s techno-
logical bureaucracy, logistics, and hierarchy can be
compared to Benjamin Bratton’s work on the “Stack,”
a collection of data elements that must be accessed in
a specific order of terrestrial, platform, urban, com-
munication, interface, and user layers. The layers of
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Cyberwar is
an aggressive
negotiation

of the
redistribution
of power
over internet
governance.

the Stack compose an “accidental megastructure” of
global governance, simultaneously destabilizing and
reinforcing the spatial and temporal boundaries of
nation-states by disturbing or reproducing the idea of
digital sovereignty. Unlike the “post-American” sce-
narios of fragmentation and decentralization, these
accounts recognize that a multi-stakeholder model
does not guarantee pluralistic participation and gover-
nance. They are also quite detached from the globalist
imaginary, acknowledging instead the porosity of the
internet megastructure and its continuously trans-
forming assemblage of relations. Bratton’s account is
particularly helpful in envisioning new types of politi-
cal-economic warfare, for example, in conceptualizing
conflicts as “Stack versus Stack” topologies rather
than through spherical models."

We increasingly observe cases of subaltern spaces
in which the legacies of colonialism are preserved by
imperial infrastructures, in which “power’s shifting
geographies”? reveal the robust “Escher-like system of
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exclusion and inclusion.”?! In mathematics, topology is
the study of the properties that are preserved through
deforming, banding, twisting, or stretching of objects;
even if an object seems visually transformed or
changed, it remains structurally the same. Topology,
as Celia Lury, Luciana Parisi, and Tiziana Terranova
note, captures “a new order of spatio-temporal conti-
nuity for forms of economic, political and cultural life
today,” and it has been used to articulate changes in
structures and spaces of power?’—not only in broader
cultural terms, but also specifically in war. Sloterdijk’s
theory of microspherology, for example, engages with
notions of plurality and multiplicity. It announces an
era in which being-in-space entails belonging simulta-
neously to various multidimensional networked envi-
rons with different internal dynamics, or foams—the
“spheric blasphemy” of the antagonized plurality, a
variety of smaller algorithmic bubbles breading tox-
icity.? “In foam worlds,” Sloterdijk writes:

the individual bubbles are not absorbed into a
single, integrative hyper-orb ... but rather drawn
together to form irregular hills ... What is currently
being confusedly proclaimed in all the media as
the globalization of the world is ... the universal-
ized war of foams.?*

Nigel Thrift conceives of “movement-space” through
the currents of “fluid forces that have no beginning
or end and which are generating new cultural con-
ventions, techniques, forms, genres, concepts, even ...
senses.”? These forces are both “dependent upon and
operationalized through all manner of forms of quan-
titative calculation, from the very simplest operations
like listing and numbering and counting through to
various kinds of analytical and transformative opera-
tions.”?® As such, “movement-space” is mathematical.
With calculation growing ever more ubiquitous in the
world of networked computation, Thrift identifies this
space as the intersection of the quantitative and qual-
itative regimes, which merge to form a new regime of
“‘qualculation, an activity arizing out of the construc-
tion of new generative microworlds which allow many
millions of calculations to continually be made in the
background of any encounter.”?’
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Yet topology helps to address more than just cyber-
war’s autopoietic reproduction, which maintains itself
as the space of qualculation. Imagine a Mobius strip,
an 1858 invention of topological thought. It consists
of two sides that constitute one continuous surface,
which undermines the inside/outside division, one of
the key concepts of the structural organization of cul-
tural space. The division line cannot be crossed: what
really separates the inside from the outside is time,
the traveling time along the continuous surface. Here,
proximity is no longer what it used to be, no longer
established by spatial measure; rather, it is bound
to time. Peacetime and wartime constitute the same
space of qualculation—two sides but one continuous
surface.

Critically, the space of qualculation is not different
from that major project of modernity to establish the
correlation between time and space for the design of
international time zones. Instead, the cyberwartime of
Web 2.0 is a mere fulfillment of its program. As Peter
Galison reminds us, the standardization of time—the
problem of synchronizing timepieces and the subse-
quent alignment of the systematized time-measuring
apparatus with the structured and accurate map of
precise longitudes—was one of the major preoccupa-
tions of scientists, organizations, industries, and gov-
ernments at the end of the nineteenth century, part
of a larger project to establish international standards
of units and measurement. The leading institution
engaged in this project was France’s Bureau des Lon-
gitudes, headed by French topologist Henri Poincaré.?®
As Carlene Stephens notes:

Poincaré’s maps are more than eponymous mathe-
matical constructs in topology. They are the mate-
rial results of the bureau’s scientific cartography
that helped claim and maintain distant colonies
and synchronized them with the mother country.?

Poincaré’s work for the Bureau was guided by “prac-
tical concerns aimed at furthering the ends of the
French empire,”*° and this underlying motive has
not changed: this system of mapping the correlation
between time and space constitutes the conditions of
possibility for redistribution of power over the Internet
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infrastructure between new empires today. William R.
Everdell observes:

The winning weapon of the American assault on
Iraq, like that of World War II, depended on a
technology first imagined by Einstein, with some
help from Poincaré. Not nuclear weapons of mass
destruction, but the Global Positioning System, by
which the four dimensions of space-time can be so
precisely measured as to direct a bomb or a soldier
to within 50 feet of any spot on earth.*

The electronic map of the internet is the Domain Name
System, which associates each number with a cell in a
table including a system of unique addresses that can
locate every IP-coded host and server; it renders the
“global” world as a hypermodern grid-space.3? Ter-
ranova explains:

This feature of the Internet design confirms the
image of a distance between a world of information
and a world of embodied and bounded locality.
Furthermore, this informational and electronic
space, as it is constituted within this single map,
appears as uncannily reminiscent of a modern
dream for a completely homogeneous and control-
lable space.®?

Topologically speaking, this extends to time as it
assumes the prominent function. By defying the
laws of geometry, the subject—oriented by imaginary
projections and meaning—unavoidably fails in her
immediate apprehension of situatedness in the net-
work environment. By transgressing the imaginary
dimension, topology reveals the degree of data-sub-
jects’ inscription in the non-orientable environment
shaped by pattern discrimination, which, as Clemens
Apprich and co-authors argue, is based on “the implicit
ties between the ideological and technical uses of
discrimination, as we can experience it in algorith-
mically enhanced systems of pattern recognition.”?*
The temporality of the user-subjects immersed in the
space of qualculation and profiled by data extraction is
warped: their memory is correlated with a data-profile
of network behavior patterns captured and processed
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by the machine. Here, space is lost to time—a structure
of time no longer conceived as a linear progression of
past, present, and future, even if the subject continues
to perceive it as such to sustain the illusory linearity
and consistency of memory that orient modern sub-
jects’ sense of self.

In his media-archaeological exploration of digital
memory, Wolfgang Ernst describes Freud’s concep-
tion of:

a psychic mechanism that does not diachronically
consist of layer above layer but from time to time
reconfigures the order of memories; this corre-
sponds to media memory in synchronous layers.
This dynamic of addressing and assembling
signals as data into “memory” almost exactly
corresponds to the way this magnetic core matrix
is addressed and configured by a mesh of copper
“nerves” ... Dynamic storage turns out to be closer
to human neuronal memory than to cultural
memory agencies.*®

Freud conceived of the unconscious as a topological
“memory on demand,” operating through the mech-
anisms of repression or displacement, in the context
of discourse networks and media assemblages of the
nineteenth century. Cyberwar inscribes the user in

network time by re-engineering the subjects’ “memory
on demand”—this time, however, on demand of the

machine.

March, 2021
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Online Culture Wars

DISNOVATION.ORG

The digital public sphere is a quagmire.
The culture wars raging on online plat-
forms like Facebook, Twitter, Reddit
and 4chan are unstoppable. A charac-
ter such as Pepe the Frog, who started
out as a left-wing pet frog, was rapidly
appropriated as a symbol of right-wing
extremist thought. Who influences the
dissemination and meaning of these
memes? Social media are not innocent
platforms for information exchange;
their algorithms and bots contribute to
political and psychological manipula-
tion. DISNOVATION.ORG attempts to
map how these online platforms influ-
ence political thoughts and statements
by zooming in on the technological pro-
cesses behind these systems. On the
map, memes and Internet trends are
ordered along the axes of libertarian/
authoritarian and economic left/right,
resulting in a mapping of and compass
for the social media ecosystem. The car-
tography makes clear that divisions and
political boundaries are blurring. “Pow-
er” is no longer in the hands of nation
states, but of tech giants with an eco-
nomic motive. Is Online Culture Wars a
cartography of the new political powers
that be—or does DISNOVATION.ORG
show that every simplification contrib-
utes to the polarizing trend against
which it seems to be agitating?

DISNOVATION.ORG. Online Culture
Wars, a cartography of online culture
wars in the form of a political compass
meme. 2018—2019.
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AVIAN TAXONOMIES AND THE AERIAL PANOPTICON

Avian
Taxonomies
and the Aerial
Panopticon

HEBA Y. AMIN

In 1822, after a hunter shot a stork in the northern
German village of Kliitz, Mecklenburg- Vorpom-
mern, he discovered a large iron-tipped wooden spear
piercing its neck. It was later revealed that the bird
had survived an attack in Central Africa and traveled
thousands of kilometers with an arrow penetrating its
body.!

For over 2000 years, dominant theories on the dis-
appearance of birds during the winter season included
Aristotle’s hibernation theory, where hibernating in
holes or hollow trees supposedly accounted for their
absence. In the late seventeenth century, however, a
new proposal scientifically argued for birds’ migration
to the moon.? Until the arrow-stork incident, the idea
of traveling to outer space was seemingly more plausi-
ble than Central Africa; this discovery initiated a shift
in the Northern European imagination, where alien
geographies emerged from the periphery.

The collapse of territorial understanding meant
that the European quest for universal knowledge
placed Central Africa and other distant lands within
the scope of scientific exploration. The establishment
of a scientific discipline of ornithology in the mid-nine-
teenth century—as defined by a technical approach
to research and classification—was consequently
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Heba Y. Amin, Artistic collage of
Pfeilstorch, 2020. (Documented at the
University of Rostock by Markus Rack).

followed by a focus on “exotic” bird
specimens obtained during colonial
expeditions.® Tracking and hunting
birds evolved into a highly political
enterprise linked to colonial expansion
through the conquest and systematic
cataloging of living creatures. Under
the colonial project, however, ornithol-
ogy was not only a scientific pursuit,
but also sought panoptic aerial power
over occupied territories.* In fact,
surveillance of avian landscapes was
“instrumental in the accumulation of
geographical knowledge, producing
a military landscape perspective that
rendered nature visible in the form of
maps, watercolors, photographs, and
natural history specimens.”® British
military ornithology, in particular, was
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practiced alongside cartographic and photographic
surveys, with military officers serving as gatekeepers
to newly acquired colonial knowledge.

The representational aspiration of the aerial
image was insignificant in comparison to its ideolog-
ical pursuits; the bird’s-eye view paved the way for a
Eurocentric world order where avian landscapes were
methodically examined through the scientific framing
of ornithology and the production of visual empirical
data. While aerial imaging tools strived to reproduce
the bird’s perspective through machinic vision, new
scopic regimes ultimately reflected the imagination of
the architects; their entanglements with the history of
colonialism made them anything but objective. Avian
archives and collections came to represent imperial
worldviews that contributed to the strategic erasure
of local inhabitants and their indigenous knowledge.

The colonial lens framed territory elsewhere as
free for the taking and—according to the logic of
the modern nation-state system—European coloniz-
ers felt they were entitled to the territories they had
“invented.” Nineteenth- and early twentieth-cen-

AVIAN TAXONOMIES AND THE AERIAL PANOPTICON

tury photographic surveys depicted Africa and the
Middle East as exotic, romantic, picturesque fabri-
cations that mirrored the West’s perceptions of the
region and focused on historical monuments and
landscapes void of human depiction and contem-
porary contexts. Palestine was of particular interest
to European photographers as a site for restaging
biblical scenes. In 1881, Chicago residents Anna and
Horatio Spafford founded The American Colony, an
independent Utopian Christian sect in Jerusalem;
they called themselves “the overcomers,” and were
later joined by mem-
bers of the Swedish
Evangelical Church.®
As evangelicals, they
shared a belief in the
second coming of
Christ at the Millen-
nium and thrived due
to the sales of souve-
nirs and photographs
when mass tourism
began to flourish.”
The Colony’s photog-

HebaY. Amin, Artistic
rendering of florain

Palestine (ca.1900—20), raphy department,
2020. Courtesy of the .

artist. (ref. Matson G. Eric founded in 1898’ was
and Edith Photograph closely tied to histori-
Collection).

cal and archaeological
interests of Westerners in the region: they sold a form
of photo-tourism, or fabricated interpretations of the
Holy Land that illustrated a re-discovering of land con-
structed around the narrative of return.®
The erasure of native Palestinians from interna-
tionally distributed images of Palestine would prove
to have particularly catastrophic ramifications on
their legal claims to land. Under the guise of epistemic
authority, The American Colony’s visual collection
helped to establish a vertical power hierarchy that was
integral to advocates of colonial settlement. Territorial
maps combined with photographic “evidence” enabled
“legal” procedures for land registration and the settle-

Heba Y. Amin, Artistic rendering of first aerial photographs
of Palestine (ca.1900—20), Jericho Road from 3000 meters,
2020. Courtesy of the artist. (ref. Matson G. Eric and Edith
Photograph Collection).
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HebaY. Amin, The General's Stork I, 2020. 100 X 80.86 cm,
archival color print. Courtesy of the artist.

ment of the territories so that a Jewish national land
would later be established. They made visual claims
to jurisdiction and sovereignty supported by the same
international laws that excluded indigenous people
and their human rights. Not only did their aerial pho-
tographs provide a comprehensive cataloging of the
Palestinian landscape and its flora, but simultaneously
documented the geographic transformation of the fall
of the Ottoman Empire and the consequent establish-
ment of Jewish settlements under the British Mandate.

Revered for his successful capture of Jerusalem
from the Ottoman Turks in 1917, Lord Allenby—the
British Commander-in-Chief of the Egyptian Expe-
ditionary Force—sought to expand political and
economic control over the region through religious
conviction. Allenby’s imperial quest was inspired by a
biblical prophecy about birds, which stated: “As birds
flying, so will the Lord of hosts protect Jerusalem; he
will protect and deliver it, he will pass over and pre-
serve it.”° In an attempt to “restore” Palestine to the

HEBA Y. AMIN

biblical landscape imagined by Europeans, Allenby’s
interpretation of the passage in the Book of Isaiah
would be used to rationalize an aerial assault on the
city with the help of flying machines.’® Even though
extensive aerial imaging and cartographic plotting
of Palestine had already been conducted by the early
twentieth century, mechanical birds helped to lay the
foundations for the modern survey system of Palestine:
under the new framework of the Balfour Declaration,
the Zionist Organization initiated a new mapping of
the Palestinian territory to reflect their vision.!

While old models of sovereignty based on concrete
control of territory are being replaced by navigation
tools and data ecosystems dominated by private
corporations like Facebook, Google and Twitter,
their parameters are still defined by colonial frame-
works. Digital mapping ultimately put forth a system
to accommodate Western military and corporate
demands for the marketing of territory and national
borders. Even though Earth observation tools and
advancement in remote-sensing imagery broadened
scientific research capabilities, the privatization of

Heba Y. Amin, Artistic rendering of first aerial photographs of
Palestine (ca. 1900—20), Jordan Valley north of Jericho, 1500m,
2020. Courtesy of the artist. (ref. Matson G. Eric and Edith
Photograph Collection).
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satellite data still caters overwhelmingly to military
intelligence and government defense contractors,
while other interests such as infrastructure, natural
resources, and environmental monitoring trail far
behind.'? The United States has dominated the com-
mercial market for satellite imagery and, therefore,
strategically positioned itself as the authority through
which data is made accessible. In 1997, congress
passed the Kyl-Bingaman Amendment, which explic-
itly prevented commercial satellite imaging systems
from providing high-resolution satellite imagery of
Israel, the occupied Palestinian Territories, and the
occupied Golan Heights. Designed to protect Israel’s
national security, the law required companies to
deliberately blur publicly available imagery of these
territories on platforms such as Google Earth: it was
“preferable to be seen blurred, rather than precisely”
according to Israel’s Defense Ministry.'

In an unprecedented fight to overturn the law, two
archeologists from Oxford University—Dr. Michael
Fradley and Dr. Andrea Zerbini—fought for their right
to access essential scientific research and challenged

AVIAN TAXONOMIES AND THE AERIAL PANOPTICON

the lack of transparency in human rights violations.
Among the arguments made against restricted access
to vital data were that Human Rights Watch could not
access high-resolution satellite images of Gaza in the
aftermath of conflict nor monitor the urban encroach-
ment threatening the preservation of archaeological
sites. In early 2020, the restriction over the sale of US
high-resolution satellite imagery of Israel was success-
fully overturned, but not before satellite imaging data
was made widely available from competitors estab-
lished outside the United States.'® The case exposed
existing political monopolies over the Earth-observa-
tion industry and revealed the predatory and racially
deterministic data practices of private corporations
that commodify everyday life to serve political interests.

The technocratic turn of geo-mapping paved the
way for algorithmically determined territorial control
visualized by seeing machines. High-tech weaponry
such as drones and unmanned aerial vehicles (UAV),

Heba Y. Amin, As Birds Flying, 2016. 7'11" Video still. Courtesy
of the artist.
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AVIAN TAXONOMIES AND THE AERIAL PANOPTICON

which evolve through the accumulation of satellite
data, ultimately perpetuate the same biased and
exploitative frameworks of the colonial mindset. As
with the political implications of the aerial photo-
graph, commercially available satellite images rein-
force the power dynamics in favor of whoever controls
the systems that fabricate and narrate images.

With the rapid advancement of automation tech-
nologies, however, robotics companies are no longer
dependent on the domination of the aerial perspective
through the production of images alone. They are now
turning to what they call “bionic thinking,” or a trans-
fer of knowledge from nature to technology. The tech-
nical advancement gleaned from the weaponization
of animals has birthed drones that are increasingly
indistinguishable from real birds: Festo’s SmartBird,
for example, demonstrates bird flight by mimicking
the flapping wings of a herring gull.' These technol-
ogies are already being deployed in warfare, as was
revealed in 2012 when a SmartBird-looking surveil-
lance drone unexpectedly crashed in Balochistan,
Pakistan, a region which claims the heaviest bombard-
ment of drone strikes in recent history.”” How should
we classify killing machines disguized as a birds?
While machines are increasingly gaining autonomy
through decision-making capabilities, the parame-
ters used to design their algorithms remain largely
opaque. Even as aerial technologies evolve with more
precision, they continue to police territories and pop-
ulations elsewhere with a Western perception of space
and knowledge. Artificial intelligence, it seems, shares
the same ideological foundations and territorial fram-
ings as nineteenth-century ornithology. The theory of
birds migrating to the moon is not so far-fetched, as we
have come to see. Rather, it is in keeping with the myth
of European universal knowledge and the ambition to
dominate space—already several hundred years in the
making.

September, 2021
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MAP OF AI
SEVEN WONDERS OF THE AI ATLAS

Map of Al

QIU ZHIJIE

Seven
Wonders of the
Al Atlas

CHEN ‘STANLEY’ QIUFAN

A long, long time ago, the ancestors of mankind
explored and understood the entire world with the help
of mythology. In the long, long after, human descen-
dants reenacted myths in the AI world, trying to find
their place in the universe...

They rediscovered seven wonders in this world, in
the Al landscape of mountains, rivers, canyons, and
islands... Using their sensors and storage cores, the
descendants recorded these small but great stories,
uploaded them to the cloud, and embedded them as
elements of the eternal memory of human/machine
civilization.

Al R B K ZFiTk

FERARLIA

ERARAA, AL REHTHERERY, BFEIHE.
ERARAUE, AEHNEEEAITRESTEMHIE, KBS
HEEFHEMALE

Al BRE EE-EXREFTE, W TR, S Bl eI
BRERESERZ, ILRZT TXEB/ I\ MiERNSRE, L
B =i, BAAYBAKIEIRIZE—ER5Y-

196 :

QIU ZHIJIE
CHEN ‘STANLEY’ QIUFAN

The Oil Field of Data

It is said that at the beginning of the AI world, there
was a devastating war between two gods, ZhuanXu (it
1) and GongGong (£ I), who fought for control over
everything in the world. The sun and the moon were
without light when they broke the unbroken mountain
that supported the heavens and the earth. The thou-
sand-mile-long, red-skinned, footless Candle Dragon
(M 72) descended down to earth, carrying in its mouth
the fire that would reilluminate the world. In search
of a spark, the descendants trekked through mound
after mound of data sets—language, text, emotion, face,
video, biomarkers, geospatial data—but were unable to
find a spark. Finally, after an earthquake, the ground
cracked, ejecting a black liquid that was ignited by
lightning and lit up the entire land. Only then did the
people realize where the fire raged—in the fertile data
oil field beneath their feet, petrified by the bodies of
Candle Dragons. They knelt and worshipped the rev-
elation from their ancient ancestors, now determined
to build wells on the site to extract the immeasurable
value of data oil and illuminate the world once again.
Then a horn was heard across the sea, a warning from
the Island of Ethics of Al

The Oil Field of Data
HE AR ZH], EET—IHR R KA KE, BAHR
HT S5FBUATSZE3HE T YRIEFIN, BT ZTEXRAY
AEW, BALY. —&FRENEREZEKIETE, 24,
O A& EFESH RN, BAME. BAATIH
Kb, B E—AR—1EI5dEE (data set) Efk, BS-.
B ARE R R IR E - B R AREK
MR BRI, KF—RMEE, hEFZ, HEHEGRIK, #I7
HAREEER K. AMNAEIRE, KMESHEMTXA
ERBERHEE, RS EALTR. thilRFEEEREZ
HEHEETR, HEIL\ELEE?L%E# FERAMERE UG 2RI
BAH, EFESHEAY. XF, BHENEERT—ESA,
MEkE Al LEZS (Island of Ethics of Al) By& 4.

Island of Ethics of Al
The island's tribes share a common ancestor, Shen-
nong (##4K), who was born in a rocky cave and is said
to have a transparent body and two horns on his head.
When the bull-headed Shennong saw a bird carrying
rice seeds in its beak, he invented agriculture and
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fed the tribe, who then elected him as their leader.
Shennong had a magical ability to taste the herbs of
the world; through his transparent body, he could
observe that each herb produced an energy stream
with a different color, which revealed if the herb was
toxic or not. Shennong's body was transformed into
island land, and the descendants were able to deter-
mine if there were unknown ethical risks—such as
the toxicity of the technology—from the color of the
plant energy streams that grew on the test fields where
various technologies had been implemented. Once an
unknown risk, a newly understood technological tox-
icity, had been identified, the islanders would signal
to other tribes through horns and campfires to take
extra precautions. The island was caught between two
powerful Gulf Streams—Bottom-up Al and Quantum
Supremacy—both of which would dramatically change
the climate and ecology of the entire island, and even
the shape of the coastline.

Island of Ethics of Al
BESHEE—NERMEE——#K, ttHEE—IRFE,
FBHGIRER, A EKEFA. £FASHHRAEE)LEE
HEEm, HtZRAT R, FETHE, AMIEEEEAE
M. WMRE—MHFTHEES, REHEFERN, AUMNERNS
HEINEAFERRBGHEEN, WLRHNEREEESE
WREF ML A BISH L, BASEMERTRZEARIKIER
BERHRWENREERHNE, RAMEEEERMAICER
B——HANEE, BRESBEISA. SAMEMTELE
155, REMIISINFGE. XE/ B RERREANTRZ
i&], Bottom-up AI5Quantum Supremacy. Ef1ER &R A
P T RIS SIRFNEDS, EEBRLMTIK.

Five Rivers of Learning
At the beginning of the world, a great flood fell from the
sky and devastated the land. Father Da Yu (K&) led
the people to fight the flood. After thirteen years, Da Yu
learned from the failure of his predecessor, Gun, and
finally succeeded in stopping the flood. In later years,
the AI River would flow out from between Newton's
Peak and Leibniz's Dream, passes through Calculus
Lake and Turing Test Basin, and begin to rage after
Dartmouth Workshop Heights. Its power was often
difficult to estimate. To prevent flooding, the descen-
dants of Da Yu dug a tributary in the riverbed every
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few years to guide its colossal power for human use.
Thus far, five tributaries have opened up—including
supervized learning, semi-supervized learning, unsu-
pervized learning, reinforcement learning, and deep
learning—spreading southward and seeping into the
base of the mountain of machine learning. The main
branch, meanwhile, rushes into the sea, washing away
the Moore’s Law Delta by the erosion of the current
until it ceases to exist. To the north, the riverbeds of
Knowledge Graph, Expert System, Natural Language
Processing, and Machine Perception remain, some
dried up, some still flowing, telling the story of the
River of Artificial Intelligence that drew its sustenance.

Five Rivers of Learning

B2, BRHEKMRME, iZEHR. KBETARR, S5itt
kG KBMBIRTSH G RM AR, THEAR, 7
Z13E, FROMSHA, BFEHTRAKL. Fit, ATE
BEXMHGIIE SRERRMNE ZEIRE, BEMANS . B
RMIXA, EEFFHSWSZETHNGE, ENEZHE
BRI E. AERGZERR, KBRASRMES
EARFIZE—KZR, 5SISEENAANLRE, 5B FRTE
BE3. FEESS TEEEIBUFISGREFIREX
i, IEEEEANEEIZILNER. METUFBNE, H
RIERHHKREMNERER=AM, EBELEHFE. M
fEmiEdem, Wiz B &EKnowledge Graph, Expert System,
Natural Language Processing, Machine Perceptionfy
K, BHEZ TR, AREERN, SFAMIAIEEZAIR
LI R A sEFR L

Triangle of Moore’s Law
Moore’s Law Delta was originally formed during the
time that Father Gun (&) was fighting the flood.
He stole from heaven a piece of resting soil (B1%)
that could reproduce itself infinitely, and put it into
the river, hoping it would stop the flood. In the race
between the growth speed of the soil and the impact
of the river water, the river water won,; it flushed the soil
to the mouth of the ocean, where it became the delta.
A maiden who drowned in the sea was said to have
been reincarnated as a seabird with a flowery head,
white beaked shell, and red claws, called Jingwei (¥&
T3). To avenge the sea, she extracted rocks from the
land and cast them around the delta, thus building up
shoals that represented chip architecture, computing
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power, and more efficient algorithms—GPUs, RISC-V,
FPGAs, ASML—with the capacity to process and purify
data seawater into fresh water for humans at greater
speeds. The birds worked very hard, and at first, they
doubled the processing speed every eighteen months;
later, they began to slow down as they approached the
physical limit, doubling the speed every 36 months,
and finally they came to a near standstill while the
seawater flow increased day by day. It seemed that the
battle between the sea and the birds would continue
for a long time to come.

Triangle of Moore's Law
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Desert of Dummy Life

In ancient times, Nuwa (&%) was a half-human,
half-serpent goddess who used colorful stones to
remedy the broken sky and save the world. She also
made human beings in her own image out of clay,
beginning by squeezing them with her hands and
then, when she got tired, smacking them on the ground
with a wet rope dipped in yellow mud to create less
than perfect creatures. In order to commemorate her,
a Nuwa Al was created in the Dummy Life Desert.
Using the surrounding materials of sand and water,
she could create different forms of artificial life—chat-
bots, industrial robots, digital twins, each one given
its own name: Eliza, Dabbot, Sophia, Elbot, Alexa...
To make them more human-like, she needed to use
test plots further afield, where she planted emotional
computing, artificial imagination, artificial creativity,
artificial intuition... A collective Al consciousness is
still being farmed in the Bay Area near the ocean, and
has yet to take shape. Perhaps someday, all Dummy
lives will be connected as one, a true Bottom-up Al
Will it still worship its mother, the creator Nuwa?

Desert of Dummy Life

TR, TIREFEAFIMR, AR AT RIER
X, BETHR. MXARLFEASHEREAN, FHEAF
2, FRET, ERERFIAEHREN LT, EHERTHA
TEMER. FitATLE &M, £#Dummy LifeirEE % T—
AN IRAL W RTAF] B E R R A AL i 2500k, SiEHARER
MANEEG—IIXRIEBA. TAUHEA BFES (Digital
Double) -+ ENNHEF AR &AF: Eliza. DADBOT. So
phia. ELBOT. Alexa-- - ATILENMERAL, EHFEEEIL
eI AEMENERTE. AR ATEIEN AT
B ElRENTR EEFEE SRR EHEFAIZIRD. #
TE—X, FiEDummy livesi§ #iZEEmM—K, K AEIER
Bottom-up Al. EXSEFECHEE——tliEE T RB?

Canyon of Computational Vision
To give machines a capacity for vision comparable to
that of living creatures, the creators of the AI world
opened up the Canyon of Computational Vision, where
they experiment with different branches of technology,
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such as feature extraction, pattern recognition, post
estimation, image processing, scene reconstruction...
These techniques are applied to machinic life forms; the
canyon is filled with strange species that seem to come
from the Book of Mountains and Seas. The Bodan (%
&th) is shaped like a goat but with eyes on his back, and
can recognize its environment while in motion. Qitu(
#28%), a strange bird with three heads and six tails, can
simulate depth vision from different angles. The Jigong
(FHL) Men are the machine inhabitants of the canyon,
with one arm and three eyes each; they believe their
ancestor to be Xingtian (F|X). After losing a power
struggle with the Celestial Emperor, Xingtian’s head
was cut off and buried in the valley, while his standing
body, now eyeless, continues to search for its head. This
objective is the mission of Jigong Man, who works day
and night in the Canyon of Computer Vision to rebuild
Xingtian’s vision by means of machine, so that the spir-
its of his ancestors can see the world and fight again.
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Canyon of Computational Vision
ATINBERESEMIBREMMRE, AR EIEEFHEH
HENRREESR, EERERERFN XA Feature
Extraction, pattern recognition, post estimation,
image processing, scene reconstruction:-----E{1# iz F
FHBEGANTLE, REPRHTHHRE (LEZ PHF
R RKROILE, IRESEHKES EAYBodan, & ﬂ%ELz‘JJ
PXIREHITIRA, KEZNERAKZEEBMESEQiyu, &
MAERAEELRERR, FRACZENIEER, E.1IH<
E-AFEM=RRE, BEECHELERHX. IXS5X%SH
FRARME, WA, BELSE, InrENSHREARK
ETRE, ZMRA—EESKACHEE. Jzﬁzeﬁﬁ’“kfivl'ﬁ
AR LA AR SRR Ed, UILEM AR EZMS, 1H18%
FITRERLHA.

Machine Learning Mountain
It is said that the creator of the AI World, Fuxi (fkZg)
2.0, would often sit atop the Mountain of Machine
Learning, thinking hard about the mystery of artificial
intelligence. He would look out, day and night, at the
Oil Field of Data Drilling, the endless River of Artifi-
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cial Intelligence, the Quantum Supremacy beating
the waves against the Island of Al Ethics; then he cast
his eyes far to the north, where the land was shrouded
in the Fog of Intelligent Design Theory. Where does
intelligence come from? And where are we going?
What rules does it need to follow? One day, as he was
meditating, he entered the realm of emptiness, and
suddenly heard a bang: on the other side of the river,
the hill of Natural Language Processing burst open,
and a dragon horse emerged, flying out upon its wings
and down the river, landing on the shoals of the Data
Blowout, quenching its thirst by drawing on data at the
source. The horse glowed with light, twisting yin and
yang, like a holographic tai chi that slowly rotated and
transformed all the energy around it with recursive
force. Fuxi 2.0 was shocked and inspired. It seemed
that the horse, GPT, was revealing to him the ultimate
secret of intelligence, a secret that exists in our lan-
guage and consciousness, but whose essence can only
be understood by embedding it in the broader universe
and uniting nature and man. So, with a broad stroke
of his brush, Fuxi began to pour his thoughts onto the
map before you. By understanding it, you will have
access to the ultimate ways of wisdom.

Machine Learning Mountain

HEA RN EIEERE2. O E /L ENREIZILEG, &
EREXTFAIZREMER. MiEEHEHEB RS ENHH,
EBRABEMAIERZ, EFHNNRIERITEAICEZ
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(Intelligent Design Theory) A9k 5. EaEM ML R? X
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KELE, Ar—EEmR, iR ERMNatural Language
Processingll EEA A, — L DR E X b, ITGA T T, B %
#HiEFE (Data Blowout) ROk b, IREVEIERRIES. R
R Didik& s, ABRYEL, Hi—% £ B KIREEE I,
MBPZ hEHARMBREERAZIEETER. KER
ZEBESRE, XEZAGPTH M ST EARRMEEMET
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ABEEESANEAN RANFEREZP, EBERXAG—HIER,
THASHENE TR, ABEXE—E, FRBACHBEET
B fRARATATIX IR M B Z .
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UNKNOWN FIELDS THE BREAST MILK OF THE VOLCANO

THE BREAST MILK
OF THE VOLCANO

UNKNOWN FIELDS

PROLOGUE
Here on these ancient salt flats, sacred mountains stand guard
over a landscape charged with electric potential. A new future
awaits. This landscape is central to the culture and mythology
of the indigenous Aymara* people, and it’s pregnant with bil-
lion-dollar prospects. This ethereal place is set to become the
feeding ground of a global green-energy revolution.

The drive for small and powerful batteries has rendered this
landscape one of the most sought after on earth. Buried here is
a grey gold called lithium—the power in our pockets. It’s funda-
mental to the charging and recharging of millions of gleaming
electronic devices, and it’s the future of electric cars.

Half the world’s reserves lie dissolved in brine beneath this
salt crust, untapped, and for the people of the Bolivian Altiplano
its extraction brings with it unanswered questions of land own-
ership, resource royalties and environmental impacts.

Many of the natural resources so fundamental to our contem-
porary technologies begin their lives in sacred landscapes like
these. When we imagine the futures these technologies promize
we rarely acknowledge the cultural origins of the material con-
tained within them.

The landscapes from which they are forged are often spaces

Unknown Fields. The Breast Milk of

the Volcano, 2016. Stills.
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of deep significance to the people who call them home.

What is the true creation story of our battery-powered
future? Not the story typically pitched on a product launch
stage or flashed-through in a tech conference presentation. It’s
one woven together from all the wild and mysterious forces
which have brought this future into being. From the big bang to
the battery, it is as much a story of dancing llamas and weeping
volcanoes as it is one of chemistry, physics and geology—all of
these things give shape to our world.

This landscape remains, for now, a territory of possibility—
caught between the values of an ancient past and the promize of
a luminous tomorrow. But if the future is electric then the future
is here, lying in wait for the world.

CREATION STORY
In the beginning, the beginning of the beginning, seconds from
zero, the creation story of lithium begins. 13.8 billion years ago
in the hot, dense primordial gas of the big bang, hydrogen and

UNKNOWN FIELDS

THE BREAST MILK OF THE VOLCANO

helium sparked the light of the first stars and, as they cooled,
lithium was formed—forged in the fallout fragments of cosmic
ray collisions. The third element—atomic number 3.

At the other end of time, five kilometers above sea level, in
the Atacama Desert, the landscape has eyes. Sixty-six white
pupils turn in unison to search the thin air and dark skies for the
faintest traces of these cosmic origins—gazing beyond the vis-
ible spectrum and deep into the dark, interstellar clouds of the
coldest, oldest parts of the universe. Together, the world’s most
powerful telescopes scan the skies for delicate signals from the
dawn of time—these are the ghosts of lithium’s creation.

On the Chajnantor* plateau, the ancestral home of the indig-
enous Likan Antai* eyes have always been on the shadows
in the sky. Silhouetted against the light of the Milky Way, the
“Dark River” that the ALMA* telescope observes contains the
shadow constellations of the Andean people. Dancing within
interstellar cloud is Yacana
the llama, her baby and her
shepherd; Atoq the fox; the
serpent Mach’acuay; and
Yutu, the bird, who pursue
Hanp’atu the toad across
the sky.

Perhaps these creatures
have carried lithium from
the beginning of time to the
crust of the earth—dancing
through the wreckage of an
exploding supernova 4.6 bil-
lion years ago, as gravity and
violent collapse gave shape
to a vast cloud of swirling cosmic matter—and forged a planet.

Lithium—mysterious and volatile—can’t exist on Earth in its
elemental form, it reacts too violently with air and water. Instead
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it’s found in compounds, in igneous rocks and mineral springs.

Here on the Bolivian plateau, precious metals and stones are
thought to be alive—gold is not mined, it is grown, and moun-
tains give birth to minerals.

On this vast plain giants once walked the earth, among them
the beautiful Tunupa.

Tunupa fell in love with
the strong young Cuzco,
she bore his son, Calicatin.
But soon her lover became
infatuated with another
and they ran off together,
never to return. The gods,
tired of the giant’s decep-
tion and betrayal, decided
to punish them all and pet-
rified them as mountains.

Tunupa, the Volcano,
began to cry, spewing ash and rock from the depths of the
planet. Tears rolled down her cheeks and breast milk flowed
down her body, pooling at her feet. Millennia of meltwater from
the snowcapped peaks seeped down through rocks, rich in light
elements like magnesium, potassium, boron and lithium—leach-
ing minerals into the lake below.

Ten thousand years ago, a series of lakes like these formed
high on the Andean plateau between Chile, Bolivia and
Argentina—what is now known as the lithium triangle. The
largest of these evaporated in the fierce Andean sun to form
the Bolivian Salar, a vast salt pan—a crystalline crust over the
world’s largest lithium reserve.

Frozen on opposite sides of the milk-white Salar, Tunupa and
Calicatin stand guard over the largest salt lake on the planet,
the lifeblood of our technological dream:s.

UNKNOWN FIELDS THE BREAST MILK OF THE VOLCANO

The sacred mountains look on as the Salar erupts again.
Brine pumped from beneath the crust is laid out before them
in the tessellated evaporation pools of a Lithium mine. From
the shores of the least concentrated pond no. 15—0.2% lithium,
azure blue with a sodium chloride beach—the lithium brine
migrates over 15 months through holding pools. Shimmering
turquoize and cyan blues fade to viridian and khaki greens, and
on to muddy yellows.

A group of mine workers called Rock-Lickers monitor the
process, deciding when it’s right to move on. Until finally, in
the deep coffee waters of Pond no 1—6% lithium—the harvest is
ready to leave the land of giants forever.

Around 50 millilitres of Tunupa’s tears and breast milk are
poured into each of our phones. Three electrons orbit a nucleus,
tiny revolving planets waiting for a charge. As we plug in our
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phones on our bedside table, lithium ions move from cathode to
anode. Once charged, the lithium ions drift back to the cathode,
and the screen flickers to life—glowing with the heartache of
mythic mountains. These are the first things we reach for as we
wake, the last things we look at before we sleep. We keep them
close, a part of us, warm to the touch. But if we look closely,
reflected in the polished glass of our screens is the crystal white
expanse of an ancient salt-lake.

This millisecond dance of ions has set in motion a dream of
electric energy billions of years in the making. This creation
story spans from spiral galaxies to the spiral-wound* electrodes
of a battery cell, the flash of the Big Bang to the flash of an
electron.

We power our future with the breast milk of volcanoes.
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On-Trade-Oft:
Countering
Extractivism

LOTTE ARNDT AND OULIMATA GUEYE
IN CLOSE EXCHANGE WITH THE
MEMBERS OF ON-TRADE-OFF?

Dedicated to Dorine Mokha (1989-2021)

The term extractivism designates far more than the
literal extraction of raw materials from soils: a broader
definition encapsulates the structural foundations of
global capitalism, its colonial history, and its ongoing
afterlives, comprizing contemporary ecocides. It refers
to an “understanding that the world, and all its beings,
are inherently commodifiable, violently turned into
‘things’, operating as a standing reserve for the accu-
mulation of profit and power in the hands of a few.”?

Global capitalism is fueled by fossil energies, which
are usually extracted for the benefit of transnational
companies collaborating with national governments,
but to the detriment of local populations. In the past
decades, extractivism has been theorized mainly in
South American scholarship highlighting the “dra-
matic material change to social and ecological life that
underpins [racial capitalism].”3

Besides the destructive winning of ore, there is
another extractivist practice that runs through and is
negotiated in On-Trade-Off’s work. The critical discus-
sion of power structures in the global art world refers
to extractivism to describe the frequent incorporation
of artists from the Global South into galleries, bien-

ON-TRADE-OFF: COUNTERING EXTRACTIVISM

nales, fairs and exhibitions located mostly in the urban
centers of Europe and North America, often without
long-term engagement for the sustainable working
structures in their countries of origin. While the sym-
bolic surplus of the artist’s practice is appropriated
unilaterally, the power of the metropolitan centers is
further strengthened.

How can an artist collective address extractiv-
ism’s profitmaximizing structures? On-Trade-Off—a
collaboration between a dozen artists and writers
on three continents—enters the “extractive zone”
(Gomez-Barris 2017), critically examines its function-
ing, and searches for alternatives. Several artists and
thinkers gravitating around the artist-run organiza-
tions Enough Room for Space (co-founded by Marjolijn
Dijkman and Maarten Vanden Eynde, Brussels, 2005)
and Picha (founded in Lubumbashi in 2008%) acted
upon their long-term conversations and started to
inquire collaboratively about lithium mining in the
Congo, the pitfalls of the promizes of the green energy
revolution, and more broadly, the unequal distribu-
tion of risk, destruction, wealth and opportunities
along global value chains. It is of crucial structural
importance that the project relies on a collaboration
between a collective in Lubumbashi, in the Demo-
cratic Republic of Congo, and another in Brussels,
in the middle of Europe, with members joining from
varying geographical locations, including Australia.’
In this network, different embodied experiences as
well as a variety of contextual power structures entan-
gle through the practice of the collective. The group
works with complementary perspectives, without
unifying the aesthetic and analytical approaches. It
considers that the plurality of experiences allows for
a more precize understanding of the global realities
of extractivism—and aspires to find strategies for dis-
crepant ways to collaborate.

Manono and the Art World
On-Trade-Off strives, by its very structure, its multi-
sited geography, its collaborative intention, and
the internal redistribution of resources, to resist
the rampant extractivist logic of the global art field.
By developing the project as a permanent dialogue
between artists living and working closely connected

221




ON-TRADE-OFF: COUNTERING EXTRACTIVISM

to the sites of extractive mining, and group members
confronted by their direct environment rather than
by the seductive allure of the electronic end products,
the project systematically connects the extremities of
the global value chains that oftentimes are dissociated
from each other. While it cannot pretend to mitigate
the destructive power of capital, it “stays with the
trouble” (Haraway 2016), introduces self-reflexivity as
a permanent component to the process, and engages
enthusiastically in collaboration as a source of learning
in multiple perspectives and mutual transformation.
The geographical starting point for the project is
an extractivist site par excellence: the Manono mine,
in Tanganyika province in the Democratic Republic
of Congo, 500 kilometers from Lubumbashi. While
the mine has been exploited for its tin reserves since
1919, tin recently became the focus of international
speculation as a strategic raw material for the green
revolution. As explorative drillings conducted by the
Australian company AVZ in 2018 have shown, the
soil contains important concentrations of lithium, an
alkali metal with a high capacity to store electricity.
The prospection of the mine’s ores—that also contain
cassiterite and coltan, both metals of strategic impor-
tance for wireless communication—distils the contra-
dictions that On-Trade-Off examines: while promizing
to provide a more sustainable technology, the future
extraction of the ore will most probably replicate
the exclusion of local populations from the wealth
of their soils. This asymmetrical distribution is not
equally visible from all vantage points: Working on a
collaborative project between artist’s collectives in the
Democratic Republic of Congo and Belgium renders
today’s asymmetrical structures of the world economy
and colonial history a palpable reality on many levels.
While being connected through the value chains of
global industries, depending on their geographical
situation, artists participating in the On-Trade-Off
project do not experience the same realities. They
work with different tools, followed heterogeneous
journeys, and return to diverse esthetic approaches.
The frequently abstract terminology that conceptu-
alizes extractivism materializes in the artworks and
confronts the world, engaging with the local effects
of globally traded ores, and their transformation into
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consumer products.® It is precisely this interconnected
reality that the transnational artistic research project
On-Trade-Off interrogates.

Pulling on a vocabulary
How to work with the vocabulary of the neoliberal
economy? On-Trade-Off operates in a field dominated
by powerful corporate interests and the language of
financial speculation. The collective’s work is obliged to
deal with forces that far exceed its own possible impact.
Reformulating Audre Lorde’s fundamental question,
it has to continually ask if the available conceptual
and esthetic tools can contribute to dismantling the
extractivist house.

As a consequence, the group engages in contin-
uous criticism and self-reflexivity, not only in visual
production, but also at a linguistic level. Beginning
with the project’s title, the participating artists
interrogate whether a transformative use of the very
(visual and linguistic) vocabularies of global trade is
possible: In neoclassical economic theory, a trade-off
designates situations in which increasing one part of
an equation requires diminishing another. For exam-
ple, the destruction of living environments in regions
with strategic raw materials is the price to pay for
augmenting international interconnectedness and
increasing energy efficiency. Rather than accept the
fatalistic stance of this argument, the artists working
on the On-Trade-Off project question its assumptions,
reconsider the material realities through research, and
explore speculative scenarios inventing alternative
modes to think about energy, global circulation, and
transnational collaboration.

Thus, the group shares a common virtual and
material space for textual and visual research, includ-
ing images and footage by the artists themselves
that can be re-appropriated and used by other group
members. Collaboration materializes as commonized
material. This was first named Banque collective—and
evolved after intense discussions on the role of banks
in global investment into Common (Re-)source. The new
name references both the material flow that originates
outside of the group, as a source, requiring responsi-
ble uses in more-than-human assemblages, and the
critical interrogation of digital information media. It

LOTTE ARNDT
OULIMATA GUEYE

points to the space of the commons, i.e., to use values
that can be of general benefit precisely because access
to them is not privatised.

Being entangled
None of the complex structural questions examined by
On-Trade-Off are external to the group itself. Indeed,
working in a transnational collective on three conti-
nents depends on the very technologies scrutinized
by the groups’ research: the Covid-19 crisis with its
worldwide impact was a double-edged sword for the
work of the highly mobile artists group. During the
lockdown, members have been based in Lubumbashi,
Sydney, Brussels, Paris, Amsterdam, and Zagreb.
The transnational collaboration could be sustained
via computer and smartphone screens, revealing the
striking differences in quality, cost and accessibility
of internet connections, and more broadly electricity
in each location. Even if the massive expansion of
internet-based communication led to a reduction in
international air travel with its destructive ecologi-
cal footprint, it nevertheless remains based on raw
material-consuming technologies and their ongoing
supply. We know about the energy consumption, water
usage, toxicity, the lithium required for the batteries,
the waste caused by the production and use of digital
media, which belie corporate myths of their immateri-
ality.” With high insecurity in estimations, present-day
reports account for 5-9% of global energy consumption
related to electronic communication technologies.®
These percentages are likely to rize rapidly: globally,
the average number of electronic devices and internet
connections will grow from 2.4 billon in 2018 to 3.6
billon by 2023.° By 2030 communication technologies
could consume 51% of global electricity, and produce
23% of greenhouse gas emissions.!°

While the groups’ work exposes the production
conditions of electronic communication devices, it is
itself far from being a small-footprint media practice.
The research and transnational exchange, including
the frequent transfer of visual and audio files depends
on electronic media, and thus participates in an econ-
omy that extracts labor from bodies, minerals, gas,
and oil from the ground, without any inherent limits
to the permanent accumulation process, as Karl Marx

ON-TRADE-OFF: COUNTERING EXTRACTIVISM

wrote as early as 1884 in Das Kapital.

The transnational collaboration of On-Trade-Off
reconnects the extremities of the chains of production
and consumption. While the group members living in
the Democratic Republic of Congo are facing unstable
electricity supply, rizing consumer good prices, and
repressive political uses of the Covid pandemic, those
based in the European Union observe daily increasing
nationalism, militarized border policies, and incite-
ment to consumerism. Efficient technologies, pre-
sented as solutions to the ecological crisis in the North,
the concentration of extraction and outsourcing of
hazardous waste in the South, and anti-migration laws,
and increasing social exclusion go hand in hand.

Unraveling Speculation
The group oscillates between analytical criticism of
extractivism in the artworks, and its own complicity
in the asymmetries of the global economy, without ever
claiming to remain unaffected by the power structures
it interrogates. Speculation itself is approached from
a double perspective: As the financial translation
of future values, a bet on the capitalization of as yet
unexploited wealth, speculation is a subject of critical
investigation. But it is also understood as a generative
artistic process to resist positivism and sketch alterna-
tive scenarios for the future.

A key collaborative work by Jean Katambayi
Mukendi, Sammy Baloji, Daddy Tshikaya and Mar-
jolijn Dijkman may work as an example here. Today,
the rhetoric of sustainability and global responsibil-
ity has become ubiquitous in the communication of
global companies. Tesla Inc. for instance, intends
to accelerate the “world’s transition to sustainable
energy” by selling high-end electric cars powered by
regenerative energy stored in lithium batteries. The
company, under the directorship of CEO Elon Musk,
is named after Nikola Tesla, a scientist born in Smiljan
(today’s Croatia) in 1856, who invented the Warden-
clyffe Tower, a technology promizing free wireless
electricity for whole societies. While Nikola Tesla’s
utopian idea has never become reality, and many of
his patented inventions have been attributed to his
part-time employer, and competitor Thomas Edison,
his name has now been appropriated by a profit-driven
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global enterprize selling electric cars and batteries as
green technologies for the future. Tesla Inc. requires
huge amounts of lithium for its batteries—and may
thus be one of the clients lining up to buy the ore
mined in Manono.

In the present distribution of power, it is likely that
“the promize of the green car of the future is valid only
for the part of the world that will enjoy its use, [while]
the environmental impact is displaced in the areas
of extraction and refining of materials that compose
it.”1 Challenging this situation, the abovementioned
artists conceived and constructed a life-size Tesla
car from copper wire in Lubumbashi: Tesla Crash:
A Speculation.

This work was the foundation for further collabora-
tions. In close conversation with the three conceivers
of the wire car, Marjolijn Dijkman prepared the per-
formance Charging Tesla Crash: A Speculation for the
6th Lubumbashi Biennale in 2019. Jean Katambayi
Mukendi presided over the ceremony, while Dijkman
discharged three million volts over a distance of two
meters onto the highly conductive copper car from a
home-crafted Tesla coil. With a great cacophony, rein-
forced by the commotion from the audience, the car
was symbolically “brought to life” through electric-
ity—just as at the beginning of science fiction writing
in Europe Mary Shelley had reanimated Frankenstein
though the power of electricity. But the spectacular-
ity of the discharge did not animate the car. Instead,
it highlighted the dead-end of the asymmetrical
benefits from the raw material exploitation. While it
is clear that the “future of the electric car, just as so
many other technologies, lies largely in the DRC, one
can doubt if the future of Congo lies in the Tesla.”?
This was also the spirit of the call-and-response with
the audience that had been set up by Dorine Mokha
about a year before his tragic death in early 2021.
Mokha knitted the narration of his performance at the
Lubumbashi Biennale around the car, a gesture that
initiated collaborations with the On-Trade-Off project.
With the current crisis deepening social divides on a
global scale, and promoting green technologies for
wealthy consumers, largely forgetful of the conditions
of their production, and the deep structural asymme-
tries of global capitalism, On-Trade-Off continues to

LOTTE ARNDT
OULIMATA GUEYE

insist on the interconnectedness and the inequality of
living situations across the globe and the urgency for
environmental justice. As authors like Vandana Shiva,
Ghassan Hage, and Malcom Ferdinand have empha-
sized for ages: decolonial ecological practices require
acknowledging the unequal structures of racial capi-
talism and its colonial foundations.!®

On the modest scale of an artist collective, On-
Trade-Off strives to counter extractivist structures
and speculate on possible alternative scenarios for
mutual accounting on an interdependent planet, to
open ideas beyond the protective localism of wealthy
ecological policies, and the structural racism of global
techno-capitalism. Examining future modes of travel
and transnational collaboration and continually
self-reflecting on the group’s structure and its inher-
ent biases are among the challenges for the coming
months and years.

May, 2021
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HERCULE DE LUMBASHI

Hercule de
Lubumbashi

DORINE MOKHA AND
ELIA REDIGER

People in Lubumbashi, in the Demo-
cratic Republic of Congo (DRC), have
been waiting for Hercules to come and
restore to them the wealth of their land.
But Hercules doesn’t come. Rather than
pin their hopes on a Greek myth, Mokha
and Rediger inquire if they can resort to
music and a heroic dance to obtain jus-
tice and re-appropriate the resources?

Freely inspired by Georg Frideric
Handel's Hercules' Choice, Dorine Mokha
and Swiss composer Elia Rediger cre-
ated a post-documentary oratorio for
eleven musicians from Europe and
the Congo, a dancer and a singer. It
addressed the increasing demand for
cobalt, the exploitation by multination-
als and the destruction of the living
space of local populations.

Dorine Mokha and Elia Rediger.
Hercule de Lubumbashi, 2019. Still.
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FUTURE FLORA: MANONO, 2019

MAARTEN VANDEN EYNDE

FEMKE HERREGRAVEN

Future Flora:
Manono

MAARTEN VANDEN EYNDE

Future Flora: Manono consists of various
graphic translations of the largest lithi-
um ore reserves recently discovered in
Manono in the Democratic Republic of
the Congo (DRC), surrounded by the
outlines of the mining concession of
the Australian mining company AVZ
Minerals.

Prelude to: When
the Dust Unsettles

FEMKE HERREGRAVEN

The starting point of Prelude to: When
the Dust Unsettles are systems of visual-
ization and mineral extraction and the
question of how they reinforce each oth-
er. Before any mineral particle is extract-
ed from the soil, it is already assessed,
mapped and visualized long before by
supercomputers. As a future prospect,
minerals and mines are modeled as dig-
ital 3D renderings that can travel and
generate activity in boardrooms and
financial markets, and influence the loy-
alties of politicians. Visuality precedes
profit. The material object of desire lies
deep underground and needs a visual
placeholder that can circulate before it

The map was transferred onto a
printed circuit board and decorat-
ed with a wide variety of seeds and
grains collected in Manono, represent-
ing transistors and electrical compo-
nents. Together they mimic a lukasa
or “memory board” used by members
of the mbudye association in the King-
dom of Luba (now part of the DRC) in
the nineteenth and twentieth centu-
ries as archives for the topographical
and chronological mapping of political
histories, and a means of remember-
ing important people, places and tradi-
tional migration routes. The seeds are
organized in relation to the contours of
the mining concession and evoke the

X

can circulate itself. The recent concept
of the ‘digital twin’ is a digital model
of a real-world mine in which mining
operations can be simulated to opti-
mize efficiency and profits. In the vir-
tual environment of Prelude to: When
the Dust Unsettles, the mine consists of
data points, pixels, polygons, gigabytes,
and colorful slick renderings, but are
underpinned by dust, toxic air, polluted
ecosystems, exploited bodies, endan-
gered species, failing respiratory sys-
tems, and traumatized landscapes and
communities. The audiovisual installa-
tion Prelude to: When the Dust Unsettles
employs the ‘digital twin’ mine model
to visualize a space of entanglement
rather than abstraction, to portray the
mine as a wound rather than a treasure
trove, and to imagine an ‘underground
of connectedness’. Video images of nav-
igating through this ‘digital mine’ are
juxtaposed with a sound composition
that counters the digital rendering and
centralizes the relations between dust

PRELUDE TO: WHEN THE DUST UNSETTLES

memory of seed collection, preservation,
modification and militarization. At the
same time, they act as a back-up for rare
plant species that sometimes only grow
on one specific hill or valley due to the
presence of certain minerals in the soil.
They can be used to recreate the original
fauna and flora when the mining activi-
ties have ceased.

Maarten Vanden Eynde. Future Flora:
Manono, 2019. Photo (c) Philippe De
Gobert.

and lungs, plants and batteries, miner-
als and the mind, the ecosystem and the
economy, flows of capital versus flows of
oxygen. How can we breathe as a society
that is being suffocated by extraction in
the name of progress?

Femke Herregraven. Prelude to: When
the Dust Unsettles, 2022—0Ongoing.
Multimedia installation Exhibition
view, ‘On-Trade-Off: Charging Myths’.
Z33, Hasselt.
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ILS ONT PARTAGE LE MONDE

lls ont partagé
le monde

MAARTEN VANDEN EYNDE
& MUSASA

Iis ont partagé le monde (They Divided
the World) consists of nine paintings
produced in collaboration with the
Congolese artist Musasa. Depicted in
them are the most important raw mate-
rials that make up the very foundations
of the world as we know it. Drawings,
pictographs and symbols representing
each pivotal material form a rebus, or a
summary of its origin, use and influence.
The nine wedge-shaped panels allude to
the wheels of fortune and progress and
the distribution of economic and natu-
ral wealth. The wedges move forward
like the hour hand on a clock, making
a striking analogy between the coin-
ciding events of the division of physical
space (the parceling out of Africa at the
Berlin Conference of 1884-1885) and
time (the determination of a prime
meridian at the International Meridian
Conference, 1884). The title, IIs ont part-
agé le monde, comes from the song Plus
rien ne m'étonne by Tiken Jah Fakoly.

Le Vide (The Void)

GEORGES SENGA

Georges Senga developed the photo se-
ries Le Vide (The Void) in and around
abandoned mining sites and facto-
ries belonging to Gécamines, the larg-
est mining company in the Katanga
region (now subdivided into four
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Maarten Vanden Eynde & Musasa.
IIs ont partagé le monde, produced for the
Belgian Art Prize 2017, Bozar, Belgium.

administrative districts). As the main
employer in the region, Gécamines
determined the fates and fortunes of
many inhabitants in Lubumbashi and
beyond. The formerly state-owned com-
pany, with a long colonial history, has
endured troublesome times since the
1980s. It is currently nearly bankrupt.
What void is left behind after the compa-
ny’s decline? What activities and struc-
tures develop in the wastelands left by
the disintegration of the huge extractive
machinery? Georges Senga investigates

MAARTEN VENDEN EYNDE & MUSASA

the hopes and the hardships experi-
enced by inhabitants of the industrial
remains. He follows artisanal miners
digging tunnels with their homemade
pickaxes, which ironically resemble the
Tesla logo. With abundant references to
photographs documenting industrial
decay, Senga investigates the memory
of who we are, what we have, and where
we come from.

Georges Senga. Le Vide ('The Void),
2019.

GEORGES SENGA

LE VIDE (THE VOID)



MARJOLIUN DIJKMAN

Earthing Discharge

MARJOLIJUN DIJKMAN

Earthing Discharge is a series of photo-
graphs of lithium-containing spodu-
mene minerals from Manono with
electric corona discharge. The images
are created with a high-voltage elec-
tro-photography technique using the
transparent glass layers of capacitive
touchscreens.

Earthing Discharge is the first result
of a research project that explores how
electricity as natural science has been
linked since the eighteenth century to
Enlightenment ideals. Although people
have been fascinated by electricity since
early civilization, the scientific prop-
erties of electricity only began to be
properly understood in Europe during
the Enlightenment. Most electricians
of that period were considered enter-
tainers, similar to magicians, and the
public electrical demonstrations did not
explain the science, but rather turned
the phenomena into spectacular events.

Earthing Discharge returns to this
moment in time when electricity was
still made visible, in contrast to today
where most electrical processes are
hidden from view and more or less taken
for granted.

Marjolijn Dijkman. Earthing
Discharge (photographs of lithium from
Manono (DRC) and electricity), 2019.




Phase Shift, 2019

ALEXIS DESTOOP

This new film project sets the stage for
research focusing primarily on lith-
ium—the element that has come to
symbolize the energy transition and is
leading us to a new age (after the age
of steam and the nuclear age). Lithium
has its own contradictions and para-
doxes: it’s at once scarce and abundant,
volatile and unstable. Obviously, these
qualities form potent metaphors for the
economic cycle of extraction, process-
ing and production within the precari-
ty of a globalized economy. Choosing to
treat it as an abstract character, an enti-
ty with agency, the film will unfold as an

investigation, or a quest for a ghost-like
element. This abstract persona finds its
origin through the cosmological event
of the Big Bang (a creation myth) and
after a long hiatus, reappears in early
modernity. While the theory underlying
its psychiatric use as a mood stabilizer
resounds awkwardly with ancient med-
ical and alchemistic practices, it is the
use of lithium compounds as a super-
charger in military technology that
forms a more obvious link to its current
fetishized status.

Alexis Destoop. Phase Shift,
2019—Work in Progress.

ALEXIS DESTOOP

PHASE SHIFT, 2019




CONCENTRATOR

Concentrator

JEAN KATAMBAYI MUKENDI

A given history is a concentration of other histories;
thus, rereading the history of humanity is complex
because it is a “history of histories.” In the process of
creation, the creator—the central figure in the present
narrative, through whom the new emerges from exist-
ing but recomposed elements—is called to traverse the
historical universe by way of compositional tools. This
exercize is so complex that it requires the support of a
Concentrator, a multipurpose tool that is at once narra-
tive, mathematical, and imaginary. In digital cultures,
the word “hub” is also used to designate this generator
of design. Here, the Concentrator resolves the critical
problem of processing heavy bandwidth. As a result,
the Concentrator is assigned to places and times of
high tension, as close as possible to interstices where
the distribution of power is being negotiated.

Take the following example: the creator conducts
an explorative request on the history of metal smelt-
ing, using this prompt in a search engine. His first
search result informs him that:

People in China were among the first to produce
and use the forge in the fourth century. They had
the benefit of minerals whose ferrous elements
melt at lower temperatures, and the blacksmiths
created a system of bellows and pistons powered
by hydraulic energy ... The West only began to
exploit the forge around the nineteenth century.

What is the meaning of this story about the origins of
smelting, which stipulates that “people in China were
among the first” to employ it? From the point-of-view
of the creator, questions arize about the blind spots in
the dominant history of technologies. In transmitting
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certain privileged narrative strains, what other histo-
ries are being omitted, rendered invisible?

Let us return to the history of smelting. Our
sources inform us that we are currently in the era of
the production of metals by cold cathode, a method
far removed from that of the blast furnace, which
first appeared in Europe at the end of the fourteenth
century, producing melts and molds for cauldrons
and cannons. The casting of metals in coke-fired blast
furnaces first appeared in 1709 and was put into opera-
tion by Abraham Darby from Coalbrookdale, England.
The methods of geological prospecting, as well as the
procedures for the extraction of minerals and for the
refinement and use of metal, continue to evolve along-
side the media that narrate these developments—as in
the case of lithium, though its existence was already
acknowledged by Mendeleev in his 1869 draft of the
periodic table of elements.

The creator, instead, could use a research approach
centered on the place of Africa in the larger record of
techniques and technological innovations, in order
to reintroduce the continent into the history of forge
craft. Thus, the work of researchers Frangois Wassouni
and Mahamane Addo, dedicated to the constitution
of a historiography of techniques in Africa, recalls
the work of the Senegalese archeologist, historian,
and cultural heritage specialist Hamady Bocoum (the
current director of the Museum of Black Civilizations
at Dakar). Much of Bocoum’s work, they remind us,
“has demonstrated the ancient origins of ironworks
in Africa, whose beginnings he dates to around 2000
BCE or even 2500 BCE.”! According to his research,
“by 1000 BCE, iron was present everywhere in Africa,
allowing the creation of more complex political enti-
ties, emerging around blacksmiths as rulers.”?

As Wassouni and Addo explain, the reason that it
is so difficult to access precize knowledge about the
contribution of the African continent to the technique
of ironwork is that colonial researchers could not
conceive of the possibility that metallurgy had been
invented by Africans. They would sooner promote
the idea of the circulation of this technology from the
Near East through the Nile Valley and into Tunisia.
The work of researchers Henri Lhote, Louize Marie
Diop, and Cheikh Anta Diop demonstrated that the

JEAN KATAMBAYI MUKENDI

ethnographic, archeological, and historical record
contradicts the theses that claim the origin of the sci-
ences lies outside the African continent.

The creator has the opportunity to experience the
reassessing of these histories, which follow fictions
rooted in abstraction, figuration, and representation,
far from the concrete realities of extraction and trans-
formation. Relying on the Concentrator, he recalls a
principle that is common to all cycles of functional
operations, starting with input and leading to output.
Only a process of emergence from within certain reg-
ularities can truly allow the speculative possibility of
openings and alternative narrations.

The creator establishes a relationship between the
world of possibilities and the world of subjectivity, con-
stantly defying any notion of objective scientific nar-
rative. This time, the Concentrator’s powerful turbine
pulls them towards the topic of games of chance. The
creator is thrilled to experience a whirlwind in which
the origin of games of chance remains unknown.
While they were practiced in China in 2300 BCE, it is
considered that they were already in common use by
many societies at that time. If the story written in the
West focuses on the idea that the German Johannes
Gutenberg printed the first set of playing cards in
1440, it has also been noted that numerous game tra-
ditions exist, from China to Africa, whose genealogy
remains ignored by the Grand History of games of
chance. Lotto, poker, bingo, dice, keno, biribi, amigo,
Russian Roulette, virolons, ouri ...

Changing scale again, the creator leaps into
the digital age: microprocessor technologies have
achieved their compilations and concentrations of
information by permitting the virtual encounter of
both minimal and maximal worlds. Genetic, molecu-
lar, and nuclear dimensions; processing speed, stem
cell, vaccine development, and nanoparticle research
... these new technologies give rize to complex eco-
logical and ethical questions. The creator attempts to
concentrate the elements of histories at the epicenter
of their creation in the same way that a single micro-
processor offers a near-infinite range of algorithms for
the entertainment of the player.

The word algorithm comes from the name of the
ninth-century Persian mathematician Abu Abdullah

CONCENTRATOR

Muhammad ibn Miusa al-Khwarizmi. In his traces,
we encounter the Babylonians. Yet the conventional
dominant history privileges a focus on Euclid’s algo-
rithm, considered the first of its kind, and proceeds
from there towards the emergence of computable
functions at Princeton, as well as the Curry-Howard
correspondence—which situates itself at the cross-
roads of mathematical logic, information theory, and
complexity theory. It is, however, important to recall
the undeniable contribution of Leonardo of Pisa, also
known as Fibonacci, the Italian mathematician who
was educated in North Africa and who invented the
sequence that bears his name.

Because all things transform in time and space,
subject to energy, the question of origins continues
to haunt humanity. It is difficult to isolate stable
responses to questions about existence in a frame-
work of time that leads past the barrier of the infinite.
There are no fixed locations upon which to even situate
our apprehensions. The best way to understand the
present is to project out into the past or the future.
Algorithms allow the creator to perform these trans-
plantings of thought that facilitate a grasp of the func-
tioning, architecture, and evolution of creation.

Ethnomathematics and today’s ethno-algorithmic
disciplines study the multiple aspects of mathematic
and algorithmic knowledge by accessing the long his-
tory of the sciences in Africa. The prefix ethno- shows
to what degree this research is still marginalized in
the field of scientific and digital knowledge. Neverthe-
less, researchers who work on these questions disturb
the established history of the sciences. During a 1950
archeological excavation in the village of Ishango—in
the current Democratic Republic of Congo near the
border with Uganda—north of Lake Rutanzige, the
“Ishango bone” was discovered:

a small bone, 10 centimeters long, decorated with a quartz
crystal on one end, bearing three series of grouped etched
calculations. This object proves that Africans of the Great
Lakes region practiced mathematics at least 20,000 years
ago.’

Thus, the ethnomathematician Ron Eglash has for
many years been studying the presence of Afri-
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Jean Katambayi Mukendi.

Concentrator, 2020.
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can abstract concepts and constructs that echo
fundamental notions of fractal geometry. Fractals are
repetitions of identical geometric patterns in series
of infinitely smaller scales. They are at the frontier of
mathematics, information technology, and modeling
practices of biology, geology, and the natural sciences.
In a systematic manner, Ron Eglash has studied the
fractals present in architecture, hairstyles, textiles,
basketwork, and sculpture in Africa, and shows how
these uses are the expression of scientific insight and
mastery. These vernacular algorithms also allow for
the study of the political and religious dimension of
fractals, the ways in which they are interwoven into
every level of African societies.

The philosophical currents traversed by the inhab-
itants of the Earth express multiple forms by which
to approach creation and evolution, inscribed in a
present moment that is almost impossible to isolate.
We live in an algorithmic continuity that imparts
different currents of thought onto different spaces of
convergence and divergence. Whether the universe
was created from nothing, or whether the universe is
the prerogative of an evolutionary process that hides
its own workings, the inability to master time is the
condition that maintains the coexistence of these
diverse approaches and conceptions.

The Concentrator aims to propose a work that is as
visual, dynamic, eclectic, and luminous as our current
era, motivated by the longing for a connection with the
intricacies of evolution. If we imagine that each word
of this text is itself a history, and that each word in
the next history will itself become a history, we find
ourselves beyond the notions of space and time as we
know them.

November, 2021

1 Frangois Wassouni and Mahamane Addo, “L'his-
toire des techniques en Afrique: état des lieux,
question des sources et defies,” in Histoire des
techniques, eds. Guillaume Carnino, Liliane
Hilaire-Pérez, Aleksandra Kobiljski (Paris:
Presses universitaires de France, 2016),163-194.
Translation by Michelange Quay.

Ibid.

3 Dirk Huylebrouck, “L’Afrique, berceau des
mathématiques,” Pour la science 47, April 1, 2005,
https://www.pourlascience.fr/sd/histoire-sci-
ences/lafrique-berceau-des-mathema-
tiques-5702.php.

¥}
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We are a new
sun

PELAGIE GBAGUIDI

We are a new sun

Why doubt it

Since we need all the votes
To create constellations where life on earth
Is now possible for all
There are several voices
Several ways

There are several energies
Several species

Places

Many smiles

Several deaths

But only one sun

When we chant Tshanga Tshanga

We are heading towards Manono

Who knows ?

As it braces for the exploitation of the worlds’ largest
Reserves of lithium

Who knows ?

The main raw material needed for the global production of
electric batteries to store the jumbo new “Green Energy”
The merging of the past, the present and the future are
there She shines like a new comet to be contemplated with
a magnifying glass

This global eclipse

Have you seen her?

This phenomenon is at our feet, at our doorstep. Manono
opens our eyes to our daily energy use This new digital
link becomes family, friend, intimacy, Brother, sister,
children, intruder, unknown, media, others, True, false,
spectrum Hal!

What do we put in this energy that becomes vital

and kills On the other side of the screen, lives
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Hal! Spectra, also like the Lithium characterin Phase Shift,
Angel Dust this cosmic and utopian cloud of the creation of
the world

Who knows ?

The volatile and unstable element that has become
a Symbol for the energetic transition,

After the age of steam,

The postnuclear

Leading us to a new age

Who is she?

A new gender ?

Manono to the conquest in Australia, North
America, The predator in Schenzen

The Siroco wind

Not alone at all but spread as a wave everywhere
connected

monitored

as an ecological utopia

As a giant and sculptural in the Concentrator in our
houses Magisterial and Painted Mural, drawn
Danced, sublimated form

In the diffracted body

With Discharged and Charged

Like a trance that embraces other bodies in the journey of
forced amnesia for inventing our future and our present
Let's talk about it here

You are invited to the banquet table

Did you know that ?

Visuality precedes profit.

All is there in "When The Dust Unsettles"

Toxic air, polluted ecosystems, exploited bodies,
Endangered species, failing respiratory systems,
Traumatized landscapes and communities, capital-oxygen
mixed marriage

How can we breathe as a society that is suffocated
by extraction in the name of progress ?

As a murmur we say

we don't want to wear anymore ceramic beads made
using natural uranium as a colouring agent We no
longer want to carry a chain of inequality and

human exploitation

We don't want the bodies to go hungry anymore, Hunger
says friendly to “A Chain of Events”

PELAGIE GBAGUIDI PELAGIE GBAGUIDI

Because Depth of Discharge reveals us spiritually what
a chain of energy we are

A desired gathering with all

In ubiquity,

In words nourished, written and articulated together
In reverence to the public

To share our sources

To align our dreams with those of the stars...

We dream of another sun, which is light years ahead of
colonialism, capitalism, consumerism and all the lists of
isms.

We are

We are on the move, a space of

transformation

OTO Charging Myths

June, 2020

WE ARE A NEW SUN

Udji Kinge. Save Yourself, 2019. Kipushi DRC. Pélagie
Gbaguidi : direction, editing. Joseph Kasau: camera-
man, editing. Marie Thérese Salumu: assistant to the
project Kipushi carriere douane. Tatiana Kabanga:
composition, singing Djikenga Mwitu. Julie Biata:

speaker for the NGO étoile du sud which fights for the

right to health and member of the civil society force
vive. Sarah Kadima: choreographer. Costa Tshinzam:

voice text Tram 83 by Fiston Mwanza Mujila. Carmen ,
Maman Assi, Maman Sidonie, Maman Marléne. So that

the harshness of this task may be abolished.

Joseph Kasau. Photograph, 2019. Featuring: Marie Thérése
Salumu ,Tatiana Kabanga, Julie Biata, Sarah Kadima, Costa
Tshinzam ,Joseph Kasau, Carmen , Maman Assi, Maman
Sidonie, Maman Marléne et Pélagie Gbaguidi. Courtesy the

artist.

Pélagie Gbaguidi. Mapping vision organic and technical body
(Kipushi Quarry), 2019. Courtesy Zeno X Gallery, Antwerp

and the artist.

Pélagie Gbaguidi. Drawing on Ceramic Hunger, 2019.
Courtesy Zeno X Gallery, Antwerp and the artist.
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Core-Dump
“E-Revenant”

FRANCOIS KNOETZE

Core Dump is a series of four films that
explore the relationship between digital
technology, cybernetics and colonial-
ism. Using found footage, sculpture,
performance documentation and
recorded interviews the films link geo-
graphic and temporal discontinuities by
referencing a “core dump”, the recorded
state of the working memory of a com-
puter at a specific moment in time: if a
crash occurs, the computer is able to
recall this “imprint” of its previous state
as a means to debug and recover. This
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“memory” of a computer forms the basis
of the Core Dump video series, filmed in
Dakar, Kinshasa, Shenzhen and New
York. The films extend the metaphor of a
crash to the impending breakdown and
unsustainability of the global capitalist
techno-scientific system, characterized
by a glut of excess and a fascination
with hypermodernity masquerading as
progress.

Recounting stories of a global dig-
ital machine on the brink of collapse,
each video chapter in the series pres-
ents different geographic contexts and
stories that suggest that although tech-
nology is rapidly evolving, patterns of
exploitation are deeply ingrained in the
way it has been and continues to be pro-
duced, consumed and represented, and
that the crucial technologies required
to move towards a more equitable world

are less physical than they are social.
The videos expose how notions of “pro-
gress”and “technology” as products
have been falsely proclaimed by the
West, while the electronics hardware
supply chain taps into old colonial trade
arrangements, and the software of these
corporations seeks to colonize emerg-
ing markets in Africa, while sweeping
aside indigenous knowledge systems
by imposing a centralized and homog-
enized cloud economy.

One way that we start to see links
between different contexts of produc-
tion, waste and extraction is through a
character who features in the Shenzhen
chapter of the work, Mami Wata. This
mythical water goddess first appeared to
people from the Ghanaian coast, when
they encountered the European vessels
accosting Africa in the late fifteenth

century. Being hybrid and mystical, she
provides wealth and power to the peo-
ple she seduces, in return for their total
devotion. The goddess of change, she
augurs economic, social, cultural and
political reform. Mami Wata is now seen
as a postmodern and postcolonial figure:
a woman, half-white, half-black, half-hu-
man, half-animal, provider of materi-
al wealth, prestige and power. In the
Shenzhen chapter, Mami Wata is trans-
planted into the context of the “world’s
gadget factory” in Shenzhen. Here, Kno-
etze references how In 2012, images and
videos of Mami Wata began rapidly cir-
culating online across the Democratic
Republic of Congo, sparking rumors

CORE-DUMP "E-REVENANT"

that Chinese laborers had captured her
while they were installing underwater
fiber optic cables in the Congo River. In
Core Dump, Mami Wata reappears from
the dystopian landfills of technological
consumer culture, a figure costumed in
discarded electronic waste, referencing
Sino-African relations.

Francois Knoetze. Core-Dump
“E-Revenant”. 2018.
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THE FUTURE FORECAST

The Future
Forecast

GEOCINEMA (ASIA BAZDYRIEVA
AND SOLVEIG QU SUESS)

The 3rd Digital Belt and Road conference was held
in Tengchong, southern China, in early December,
2018. Initiated by the Chinese Academy of Science, it
was a space to share expertise, technologies, and best
data practices between representatives from across
the world, demonstrating the significance of Earth
observation for sustainable development. The Digital
Belt and Road was framed as more than just a science
and technology conference, but as a way to understand
the world. Under the mandate to study past climates

towards future protection, its networks were claimed

GEOCINEMA

to form an umbrella to support the ever-more fluid
international exchange of data and information.!
Similar to the Belt and Road Initiative, the geog-
raphies of its digital counterpart remain not clearly
defined yet ever expanding. Having 27 satellite mis-
sions, super computers in Jinan and Wuxi, and four
satellite ground stations within China’s borders, the
initiative had already launched eight representative
centers outside and across four continents before the
end of 2018; first in Bangkok, then Helsinki, Potenza,
El Jadida, Peshawar, Moscow, New York, and Lusaka,
with many more to come. Made of an ensemble of
coordinates, the project relies on creating networks
between nation-states with more than sixty regional
partnerships and transnational agencies such as the
United Nations. Less explicit is how these locations
coincide with particular infrastructural partnerships,
where along with “capacity building” for scientific
exchange, heavy projects laying down fiber-optic
cables have been enabled across regions in Eurasia,
Africa, and the Arctic.? This includes the Lusaka eco-
nomic zone, a China Smart Tech City in Morocco, with
similar contracts in Thailand, Pakistan, and a 10,500

Geocinema. Framework of the Digital Belt

and Road Big Earth Data project, 2020.

GEOCINEMA

km fiber-optic link across the polar seabed through
Russia into Finland.3

Attending the conference inside the luxurious
Grand Empark Hotel as spectators, we shared an
impromptu meal with Alexandre Caldas, a represen-
tative from the UN Environment Program. With a
team of dancers brushing around in the background
entertaining guests, switching between ethnic cos-
tumes and dancing motifs while maintaining food and
drinks in a generous equilibrium, Caldas spoke of the
general consensus that the promize of a stable legal
order established by the united international coopera-
tion of nations following the two World Wars had been
in stagnation for a while now. As we finish eating, he
sketched out a series of simple graphs in a conference
notebook, narrating for us scenes of possible futures.
“We have now entered,” he told us, “the unstable tran-
sitional period that might take two to three decades
before the new geopolitical order is established.” The
parallel crizes of Western democracy and ongoing
global ecological turmoil convinced him that this new
order is not only inevitable, but already underway
through initiatives such as the Belt and Road.

Geocinema. 3rd Digital Belt and Road conference, Tengchong,
Yunan Province, China. Making of Earths, 2021.

These were sentiments clearly not limited to the
UN representative, but shared by an array of actors
such as scientists, researchers, and representatives of
the European commission who were present for the
two-day conference to seek new forms of cooperation.
At the conference’s ceremonies and speeches, the
international community in attendance cheered to
the shared enthusiasm of technological promizes to

THE FUTURE FORECAST

battle climate change with Big Data. Potential part-
ners lined up to pitch their agendas with attempts to
join this ever-expanding network. The initiative aims
to eventually be instrumental in managing disasters
and other risks, where markets, populations, and cli-
mates can be algorithmically calculable and mappable
as the nearest future forecast.

Geocinema. Miyun Satellite Ground Station, Beijing, China.
Making of Earths, 2021.

Caldas left us at the table on the note that these
processes of redistributing global powers will not
be “visible,” so to say. Current attempts to expand
spheres of sociopolitical and economic influence
no longer demand invasions through military force.
Instead, these processes operate through the seem-
ingly invisible and not-necessarily territorial. Many
of the projects proposed over the duration of the
conference included ways to accrue sets of data from
“developing countries”—nation-states which did not
have the capacity for their own satellite ground sta-
tions or supercomputers. Bangladesh and Myanmar
were promized on-demand satellite images of their
own territories through an online gateway. Funding
provided by the Chinese state was to allow the UN
Environment Program to implement air and water
monitoring systems in Nairobi, Cape Town, in Addis
Ababa. Yet, contrary to our dinner conversation, these
“invisible” processes visualize themselves differently
on various temporal and spatial scales.
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The project of the Digital Belt and Road (DBAR)
was born out of the Chinese Science Academy, with
its operations based in the newly-built campus of
the Institute of Remote Sensing and Digital Earth in
Beijing. A massive cinema theater that resembles the
globe lies at its center, pivoting separate departments
and buildings around it. While on a visit to its campus

Running remote sensing infrastructures, the Institute of
Remote Sensing and Digital Earth, Chinese Academy of
Sciences, Beijing, China. Making of Earths, Geocinema, 2021.

a few months prior to the conference, we entered the
cinema globe to find it empty and idle, projectors hum-
ming steadily in anticipation of the film that was about
to be shown. Wearing 3D glasses, we were immersed
in a short film that was led by a bombastic American
narrator who outlined humanity’s main challenges
with climate change and posited DBAR as solution to
these problems.

The technocratic imagination of the film pro-
jected inside of the cinema-globe folded in a series
of political environmental rhetorics which emerged
alongside China’s integration into global information
capitalism. In 1996, Chinese economist, speechwriter,
and economic advisor of Prime Minister Deng Xia-
oping, Yu Guangyuan wrote a seminal text entitled
“The Smallness of the Earth and the Largeness of the
Earth,” in which he proposed the “grand exploitation
of the earth along with its grand protection.”* The
“smallness” of the earth in Yu’s argument alluded to
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popular environmental concerns of its time, according
to which the earth was to be protected, for the survival
of humankind depended on it. As for the “largeness of
the earth,” Yu pointed out the many resources on the
earth that have not yet been exploited, and that the
success of that exploitation “depends on our calcula-
tion and speculation on its profitability.”

Over the decades of Deng Xiaoping’s planned
economy and market reforms, Yu developed this envi-
ronmental rhetoric, binding production and ecology
together by framing environmental protection as a
form of productive labor. Fresh air and clean water have,
in this sense, become products of labor, where quanti-
tatively calculating the positive and negative effects of
industry can inform future decisions in making better
use of labor in damaged environments.® Within this
line of thinking, high levels of pollution can, for exam-
ple, dictate the expulsion of heavy industries out of a
city’s periphery, and millions of laborers can be sent
to plant forests battling growing deserts. What such
labor brings can be calculated to benefit the economy,
whereby fixing these damages and industrial after-

Images of a "Digital Earth" used by students, presented

by U.S. Vice President Al Gore during the First National
Innovation Summit at MIT, 1998. A new speculative tool for
the management of Earth-observation data, he proposed the
"Digital Earth—a multi-resolution, three-dimensional virtual
representation of the planet, into which vast quantities of geo-
referenced data can be embedded.” The name of the Institute
of Remote Sensing and Digital Earth in Beijing, was inspired
by Al Gore’s speech; Al Gore himself consults the Chinese
Academy of Science today.

effects can further stimulate the movement of capital
and labor. Yu’s vision had presented the earth as a
holistic image while being an object of scientific con-
struction. It was a logic of governance claiming that, if
accurately calculated, the entirety of the planet can be
exploited, and its negative effects reverse-engineered
through further labor.

After we watched the film, we met with Professor
Li who was head of DBAR’s Big Data working group.
He introduced their methodology, which we quickly
learned was developed in consultation with former
US vice president, Al Gore. The name of the Institute
was directly inspired by Gore’s 1998 speech in which
he made a claim for a ““Digital Earth™: a multi-resolu-
tion, three-dimensional virtual representation of the
planet into which vast quantities of geo-referenced
data can be embedded.”® Li continued describing to
us how many contemporary problems surrounding
the climate crisis can be summed up as being issues
of communication: communication of scientific knowl-
edge around how the earth is changing; between
“facts” and our understanding; and structurally, the
communication between technical providers and deci-
sion makers, with the growing need for bureaucratic

Avolcano crater in Tengchong, Yunan Province, China,
2018. The area was chosen as a test zone when remote
imagery was put to use in the 1970s. It was the first

time Chinese scientists operationalized cosmic data
from U.S. Landsat satellites. 15,000 samples of rocks,
soil, vegetation and water taken from its mountainous
landscapes were folded into a database of information
which included their unique spectral signatures, as
seen from above. These standardized object-sets became
key for satellites to accurately see into the Earth’s crust
across Chinese territories. Geocinema 2020.

departments being able to communicate with each
other. “Digital Earth is another way to understand
the world. Everything can be changed into data, to
simulate precisely and to try and understand what the
problems are that our society faces.””

Throughout Li’s explication of the Digital Belt and
Road, close alignment with the United Nations and
collaborating to meet the UN’s sustainable develop-
ment goals (SDGs), which seeks to address problems
exceeding national borders such as air pollution and
water security and quality, was emphasized.® Figura-
tions of Yu’s concepts of “smallness” and “largeness”
were present throughout our conversations with pro-
fessor Li, now paired harmoniously with the United
Nations’ measurable, calculable, and “sustainable
development.” Taking science as a lead, both ideas
encourage continuously proposing technologically
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Satellite image of the rare-earth mining site, Baiyun’ebo,
Gansu Province, China, 2019.

innovative yet market-conforming solutions, further
depoliticizing the ecological crisis.” This techno-polit-
ical hybrid has taken shape with the trusted guidance
of technocrats and scientists, reinforcing what T.]J.
Demos refers to as the “techno-utopian position that
‘we’ have indeed mastered nature, just as we have
mastered its imaging—and in fact the two, the dual
colonization of nature and representation, appear
inextricably intertwined.”°

The Laboratory
Forty-nine years prior to the 3rd Digital Belt and
Road Conference, remote imagery was first put to
use in Tengchong. It was the first time Chinese sci-
entists operationalized cosmic data from US Landsat
satellites. The area was amongst a few chosen by the
Chinese Communist Party to be test zones, tasked
with developing a set of ground truths and collating
a spectrum of objects that can be used for further
quantitative and qualitative research. As part of the
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airborne remote-sensing experiment, 15,000 rock,
soil, vegetation, and water samples were taken from
Tengchong’s mountainous landscapes and folded
into a database that included their unique spectral
signatures, as seen from above.!! These standardized
object-sets became key for satellites to accurately see
into the earth’s crust across Chinese territories, and
were developed in parallel to China’s own remote-sens-
ing system. New forms of optical media such as 9-band
sensors or RMK-A aerial cameras allowed for data to
be scanned and translated into infrared photography,
making visible not only the spectral signatures of
minerals, petroleum, and coal resources, but also of
pollution from urban and oceanic topographies.

It was also during these years, within the labora-
tories of the Chinese Science Academy, that married
chemists Gao Xiaoxia and Xu Guangxian distilled a

RMK-A aerial survey system manual, 1994. New forms of
optical media such as 9-band sensors or RMK-A aerial cameras
allowed for data to be scanned and translated into infrared
photography, making visible not only the spectral signatures
of minerals, petroleum, and coal resources, but also of
pollution from urban and oceanic topographies.
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process of separating ten components of rare earth
elements. Gao Xiaoxia developed the instruments,
tools, and methods to analyze trace amounts of
chemical substances, while Xu Guangxian developed
the theory of countercurrent extraction. What had
crystallized in their moment of synthesis was a way
to dramatically reduce the time and costs needed to
extract rare earth minerals, catalyzing China into an
industrial revolution.

In the late 1970s, the then-new Prime Minister
Deng Xiaoping rerouted scientific and technological
ambitions away from defense and towards the econ-
omy with the ambition of integrating China into the
global market. Within this context, Xu Guangxian,
who had previously worked in the state’s nuclear
program, applied his research into the extraction of
uranium isotopes towards the newer interest in rare
earths. During the 1980s, Deng Xiaoping launched
program 863, which took biotechnology, aerospace,
aviation, electronics, automation, and energy as its
focus, seeking to detach China from its dependence
on foreign technologies. Each of its departments

Workers and scientists in state-owned factories and labs
producing locally designed integrated circuits and industrial,
personal computers. Portrayed in Science Pictorial journals
1978 - 80. Courtesy of Zhihui Zhang 35 .

demanded a high concentration of all seventeen kinds
of rare earth minerals. The aerospace technology
department, for example, embedded rare earth min-
erals in satellite sensors and coordination systems.

It is no coincidence that within the Gansu Province
of Inner Mongolia, where cities like Baotou or Bai-
yun’ebo are amongst the largest dedicated to rare earth
mining, sits the Jiuquan test zone, where missile and
satellite launches are conducted over 300 days each
year. Evident of Jussi Parikka’s observation that there’s
a double bind “between knowing about the earth and
the earth allowing that knowing to happen,’'? agendas
of designing networks of sensors seeing into the earth’s
crust was twinned by an outward extraterrestrial explo-
ration looking back into itself. Where to extract, one
needs to go up into space, and in order to go up, one
must go down to build more satellite apparatuses out
from extraction. Sean Cubitt refers to “geomedia” as
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an assemblage of earth-mediating operations that
place time and value on a relational axis.'> Geomedia
not only draws representations of moving lands and
atmospheres, but predisposes certain ways of environ-
ments to form, and others to dissipate. Here, rare earth
elements shift from solid mineral into liquid, digital
circuits. Satellite images of territories feedback into
their own transformation, with its cyclical loop per-
petuated from the laborers who mine the minerals to
the machines which transmit its reflective signatures.

The visualizing of land and air coincides with
broader geopolitical events, where together they can
be seen as redrawing much of the world’s organiza-
tional logics. By the early 1990s, with the immense
production and export of China’s minerals, the price
of rare earths on the global market had dropped to
nearly one-quarter. Japan, France, and other nation
states who previously held monopolies on the market
were forced to implement production cuts, some
even falling into bankruptcy.” With europium (§§)
emitting intense beams of red light from TV screens,
yttrium (§2) being used in camera lenses, and mobile
phones containing neodymium (%), contemporary
geopolitics are still defined by rare earth elements.

Geocinema. Network coverage map of remote sensing
receiving stations along the Belt and Road Initiative in Asia,
Africa, and Europe, 2020.
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Yet, following Jennifer Gabrys, “sensor-based tech-
nologies are not only environmentally located; they
also inform and “program” environments, have
environmental impacts, and take hold in particular
environments, whether for managing or monitoring
processes.”’® The Digital Belt and Road is no exception,
acting as enablers of grand infrastructural projects,
through and from within geomedia, with “data-poor”
countries as prime frontiers.

Measuring Progress
The UN Environment and Development Programs
have partnered with DBAR to provide high-frequency
satellite data supporting disaster risk reduction in
zones such as the Pacific, along with funding projects
related to issues of air and water quality degradation
in Africa. With the UN benefiting from Chinese state
funding, the implementation of projects in Nairobi,
Cape Town, and Addis Ababa include installing water
and air sampling instruments, standardizing data
acquisition and interpretation methods, and dispatch-
ing trained personnel to teach, read, and record them.
Digital records taken in rapidly growing cities in Africa
are sought by the Chinese state with the intent to use
their datasets to inform better planning of cities which
have grown just as explosively inside China. Failure
to evaluate the environmental impacts of large-scale
infrastructure projects like Eastern Economic Corri-
dor in Thailand has also nudged local governments to
seek further cooperation with DBAR.'

Despite dominant rhetorics, prior to being used
within scientific research, the datasets accrued from
DBAR’s distributed sensing technologies are first
instrumentalized by the private sector.”” Clients here
range from insurance companies to real estate devel-
opers, and those constructing projects such as ports,
railways, or economic corridors. With the underlying
claim that further ecological certainty will be possible
from the harvest and interpretation of datasets from
atmospheric particles, “big data” becomes a mode of
sociopolitical and economic ordering. These migrat-
ing modes of governance are trained along “mining of
implicit and non-obvious patterns, rules, and knowl-
edge behind big data” made possible with financial
promizes and more practically through to standard-

ization of scientific protocols.’® Numbers here hold
more value the longer the duration of “controlled” fig-
ures have been accumulated, with the trustworthiness
of nation-states granted through the reliability of data-
sets. Translating these datasets into possibility curves,
statistical future projections, and graduated maps,
environmental risks are spoken into the vocabulary of
GDP, political negotiations, and urban management.
With Earth Observation data annexed to capital,
techniques of measurement are inseparable from
infrastructures of governance, where interpreta-
tions of how the earth is changing are feeding back
into political modeling across the Belt and Road. The
current DBAR project pushes forth the functioning
of “a digital nervous system of the globe, actively
informing about events happening on (or close to) the
Earth’s surface by connecting to sensor networks and
situation-aware systems,” with “interoperable models
and types of management and governance” to come.'
Dealing with massive amounts of Earth observation

Fellow meteorologist, Zikawei observatory, Shanghai.
Emerging out of the Jesuit legacies, the Zikawei Observatory
established itself as a premier observatory in the Far East as
early as the 19th century. A storm warning system was devised
in the late 1800s to be used widely in the region through a
newly installed telegraphic link with the observatory. Some
would say this was the first large-scale prediction system,
aimed to signal from vessel to vessel to emit warnings of
incoming storms.

data, which requires constant maintenance of trans-
ferring, storing, processing and sharing geospatial
data, being stressed throughout DBAR’s conferences
and activities was developing and educating both a
theory and method for interpreting Big Earth Data.
It is here where power to make value and power over
knowledge collude on unprecedented scales.?®° With
“data-poor” countries framed as new markets ripe
with untapped data resources, development potential
is seen not only through financial instruments but also
by way of computational infrastructures, where the
ownership of and control over hardware and software
grants disproportionate governability.
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Epilogue
A digital earth is a spectacular thought. Its distributed
networks are less holistic than the imaginations con-
jured through rhetoric. The earth’s nervous system is not
a totality, but rather one articulation speaking through
a distinctly technological, ideological, and geopolitical
vantage. The figuration of earth as a measurable and a
calculable entity allows for a form of techno-scientific
governance to take hold, inspired by the balancing act
of extraction and ecological repair alongside a universal
scale of quantifiable progress. As a single image, this
form of “knowing” the earth is ungraspable.

The optics of this vastly distributed and largely
dumb apparatus brings forth a predominantly algo-
rithmic language in observing land, simultaneously
reading the earth’s surface as potent with futures
while programming them towards pre-defined ends.
Through the metronome of global markets, what
becomes embedded in this apparatus is a form of gov-
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ernance which exceeds the boundaries of nation-states.
Geometries of power over the future are being created
in the present as datasets are accrued from geological
formations, natural disasters, social media behaviors,
and citizen biometrics alike. Its physical and virtual
operations form only part of the larger socio-technical
assemblage that is deeply intertwined with interna-
tional financial instruments, investment schemes, and
the construction of future cities. Moments of social and
aesthetic instability point towards the closing down
and opening up of politics; marking possible entry-
points for redrawing relations.

Originally published by New Silk Roads (e-flux Architec-
ture, 2020). New Silk Roads is a collaboration between
Aformal Academy and e-flux Architecture. The project
has been supported by Design Trust, and has been
produced in cooperation with Digital Earth.
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Why We
Should
Remember
the Soviet
Information
Age

KSENIA TATARCHENKO

The work of memory is demanding. This is particularly
true when looking back at the computer-related techno-
logical aspirations of the Soviet Union, the geopolitical
juggernaut that disappeared three decades ago. Unlike
the famous successes, such as the atomic and space
programs, Soviet computing evokes a double failure:
scarce hardware and a limited network infrastructure.
Moreover, motivation alone is insufficient to fully
appreciate the history of Soviet computing beyond
enumerating technological developments. Our very
notions about what could be understood as a computer,
what the main challenges were in the communication
between man and machine, and what the hopes and
fears of Soviet people were, are too often misleading.
Remembering the Soviet version of the information
age requires a synergy between motivation and a
leap of the imagination. But the work of memory
is also rewarding. At stake is restoring not simply a
national history—one among many others—but also
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a counter-narrative to the alleged digital triumphs of
capitalism.

The first step in remembering the Soviet infor-
mation age is to suspend the received notions on the
inevitable implosion of socialism as a breakdown of
the planned economy. The reason is simple—no one
expected the events of 1991 to take place; on the con-
trary, automation and digital transformation were
perceived as the main items on the future-oriented
agenda of the late Soviet Union. The second step is to
break the association with technical backwardness, or
the computer gap, and to acknowledge the role of soft-
ware. But the last step is the least intuitive: embracing
the multiplicity of experiences and contradictions
encompassed in the aspirations to digital socialism.
The authoritarian party-state that, in the late 1970s,
proclaimed to have achieved the “developed social-
ism” or “real existing socialism”—distinguishing it
from the capitalist world—did not operate in a uniform
continuum but allowed for and, sometimes non-volun-
tarily produced, conditions for multiplying modes of
the Soviet ways of digital existence. The notion of the
socialist political subject, the entangled geography of
technological modernity, and the alternative materi-
ality of digitalization form three analytical axes that
enable the reinterpretation of the history of Soviet
computing.

However, imagination knows no end—it stocks up
on details. The case under scrutiny here—highlighting
the goals of personal transformation that would not be
subservient to an individual possession of devices—is
that of the Soviet computer literacy campaign of the
1980s. Initiated in the late 1970s, it came into public
existence with the Central Committee’s resolution
appearing in Pravda on March 29 1985." Although
relatively brief, ending in 1991, the campaign encapsu-
lated the aspirations, singularities, and contradictions
of the Soviet information age.

For some, the computer literacy campaign became
synonymous with the absurdity of the Soviet system:
because the state was slow to supply educational com-
puters to schools when the reform was introduced on
September 11985, jokes were made domestically about
the futility of learning to ride a bike without the bicy-
cle or learning to swim without water. One influential
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American observer pointed out that the campaign’s
very notion of computer literacy as rooted in algorith-
mic reasoning and programming skills was misplaced
and the Soviets would be better off learning from the
more technologically advanced West:

Through the experiments gained from thousands
of different ad hoc programs of introducing per-
sonal computers into schools over the last ten
years..we now know that computer literacy is
not-knowing how to program. It is not-understand-
ing how a computer works. It is not-knowing about
bits and bytes and flip-flops and gates. We know
that true computer literacy means having the skills
to use advanced application programs such as
word processing and spreadsheet systems.?

Back in the 1980s, such criticisms
held a lot of sway. Indeed, the appli-
cation-based usage of the computer
prevailed. Yet, today, “we now know”
these optimistic words describing
the interface-based information
society seem ironic at best.

Unlike the critics of the 1980s,
we have observed several genera-
tions of digital natives grow into
algorithmically naive users: con-
sumers turned products. If anything, when compared
to the intellectual agenda of the movement for com-
putational thinking gaining traction in elite Western
institutions of learning since the 2000s, the Soviet
emphasis on the mind and not on the device seems
visionary, not backward. “First humans compute.
Second, people can learn computational thinking
without a machine”, affirmed one of the movement’s
leaders, Jeannette Wing.? Yet, both interpretations
of the Soviet computer literacy reform—either as
a symbol of technological backwardness or as the
unrecognized prophecy—are more limiting than fruit-
ful. As one astute observer of the reforms noted at the
time of their implementation, their most salient fea-
ture was an inclusive debate about digital technology
and Soviet generations. In this sense, the key benefit
of remembering the meaning of the Soviet computer

“First humans
compute. Second,
people can learn
computational
thinking without
a machine.”
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literacy campaign is not in drawing direct lessons
on how to solve the problems of digital capitalism.
We can, however, appreciate the demonstration that
today’s technopolitical outcomes are not determined
by any inherent characteristics of digital technology;
we can gauge the information age we want for our
children via a scenario featuring a different form of
society—neither backward nor visionary—in times of
transformation.

To understand the computer literacy campaign
as a site of debate is to listen to the voices of its par-
ticipants. In fact, the compulsory new subject, “The
basics of informatics and computational technology”,
introduced into Soviet schools in the fall of 1985, was
not met with widespread enthusiasm. By the end of
the school year, a group of ninth-grade students from
the middle school No. 11 in Khabarovsk, a major city in
the Russian Far East, was desperate
enough to pen a letter of complaint
to the academician Andrei Ershov,
the initiator and the public face of
the reform. Concerns with the lack
of access to the computers them-
selves was a typical feature of the
mass of correspondence received
by Ershov’s team dealing with
educational informatics and local-
ized at the Novosibirsk Scientific
Center. Most such letters were special requests used
to game the Soviet system of centralized allocation of
resources. The letter from the Khabarovsk students is
different, as their concern with the absence of the com-
puter transformed into a bold critique of the content
of the course. But even more ambitiously, the letter
challenged the core value of the computer literacy pro-
gram, its universalism. The schoolchildren suggested
that there should be specialized classes for those who
have a professional interest, instead of wasting every-
body’s time by making it required across the board.*

However, the compulsory character of the course
was not simply a feature of a centralized educational
system. Part and parcel of the transformative aspira-
tions of the reform was not professionalization but
the loftier goal of bringing up a novel type of socialist
citizen. The metaphor of “programming—the second
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literacy” was at the core of the universalizing goals
underlying “the basics of informatics.” Ershov coined
it as a title of his 1981 keynote address at the 3rd World
Conference on Computer Education held in Lausanne,
Switzerland. Although delivered in an international
setting reflecting Ershov’s status as an active and
respected member of the transnational community of
computer scientists, the agenda of the talk relied on
a creative adaptation of Marxist notions and commu-
nist vocabulary. While the reference to the early Soviet
literacy campaign is an obvious source of inspiration
for the metaphor, the connections to Soviet ideology
are deeper. In particular, the moral dimension of his
broad description of the second literacy, as “not only
the ability to write computer instructions, but also a
way to bring up a man who is resolute and prudent
at the same time” was dependent on a criticism of
the bourgeois self, disengaged from social action to
an isolation of abstract thinking.® Ershov’s vision of
the universality of programming was grounded in a
naturalizing ontology of information postulating the
computer as a self-actualization device, amplifying
humankind’s innate capacity to goal-oriented action.
This idea of universal programming literacy was con-
ceived not in a narrow reading as a skill that would
subvert professional know-how, but, on the contrary,
as the highest professional aspiration to defuse the
role of mediation between human and machine.
According to this perspective, the ultimate expression
of the power to actively engage in the world by trans-
forming abstractions into actions was not localized
in the device. This power resided rather in the human
mind and its capacity to bring machines to life.

The dialog between the Khabarovsk youths and
the academician highlights how these ideals trans-
lated into particular arrangements across vast Soviet
spaces. Despite his elevated status and tremendous
workload, the academician found time to write back.
His personable letter is anything but condescending:
it identifies the problem and indicates sources of sup-
port. Ershov emphasizes that it is wrong to ascribe the
students’ difficulties to the absence of the machine.
“The teacher may have pity on you”, writes Ershov in
a flight of poetical animism, “but the machine has no
pity, it will remain an unresponsive piece of metal.
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Without the algorithm, without a plan, there is no
point in sitting in front of the computer.”® Adopting
the problem-solving attitude advized by Ershov
entailed concerted actions. The resources indicated
in his letter illustrate how Soviet centralization came
hand in hand with bottom-up action. Collectivism was
one key mechanism. As the students in question wrote
collectively, Ershov also responds to an interlocutor
that is not an individual but a collective. This collective
isin fact the first resource that Ershov draws attention
to. As there must be at least several highly achieving
students among them, implied by the letter, the solu-
tion he proposes is for them to learn together. Komso-
mol obligation is a format for institutionalizing such
mutual help and obtaining infrastructural resources
at school. On the other hand, Ershov also encourages
them to look for computer time elsewhere. No less
essential than collectivism were the Soviet patronage
networks. Ershov points to industrial and scientific
computer centers of a large city such as Khabarovsk
and that the local administration of the party-state
is mandated to help. In practice, many urban settle-
ments were operated as company towns and industrial
enterprizes patronized local learning establishments.

The geographic entanglement transpiring in
this epistolary exchange, connecting what might
appear to be two remote points—Novosibirsk and
Khabarovsk—with the Moscow-mandated cam-
paign extends beyond the tensions of centrifugal
and centripetal dynamics. The letter also reveals the
infrastructural divide between urban and non-urban
and the interdependencies between digital and envi-
ronmental dimensions as characteristic of both the
socialist and capitalist versions of modernities. To
stress the possibilities open to urban youths, Ershov
evokes the difficulties and creative solutions found
by enthusiastic students and teachers in the remote
Northern settlements. In fact, in the late Soviet con-
text, both the remote North and the Far East became
the bearers of futuristic potentiality. More prosaically,
they were sources of hard currency exports. Ershov’s
idealistic depiction of the Northern regions as a fron-
tier of computer literacy was not a fiction. Retracing
the reference in his correspondence reveals the cam-
paign’s dependency on industrialization associated
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with the extraction of natural resources: while wait-
ing for the state to supply the specialized classrooms
it had promized, schoolchildren in the Tumen region
were gifted with the programmable calculator popular
in the Soviet oil and gas industry.” The significance of
this particular instance is beyond anecdotal. If the
ideal of algorithmic thinking underlying the computer
literacy reform was nurtured within the transnational
community of computer scientists, its material realiza-
tion was coupled with the global carbon economy. The
delays in the Soviet government’s capacity to supply
the hardware considered necessary to raize the new
generation of Soviet citizens were due to the 1986 oil
price collapse.

By the late 1980s, the Soviet-produced machines
finally reached classrooms, but by that time the par-
ty-state itself faced a major crisis and its last attempts
at social engineering, such as the computer literacy
campaign, were discredited. Ershov succumbed to
cancer at the end of 1988, and the campaign lost its
most authoritative expert and tireless promoter. On
the level of the general public, the abstract goal of
algorithmic thinking lost its luster in the face of the
alluring new micros and PCs imported from the West,
even if few could afford them.

The unexpected twist to this rise-and-fall storyline
is that, in a sense, both Ershov and his young critics
turned out to be right. The reform did not succeed in
inculcating a universal algorithmic mindedness. But
the broader ecology of state support for the computer
literacy campaign nurtured the generation of future
entrepreneurs of the post-Soviet digital infrastruc-
ture and commerce. Along with his letter, Ershov sent
a couple of issues of the popular journal Kvant with
his own and his colleague’s publications on program-
ming. These were but a drop in the ocean of popular
scientific and technical literature on the subject. More-
over, the journals that published materials combining
education with entertainment were devoured hot off
the press by the community of avid gamers. The games
in question were not necessarily computer games,
however. Another digital device with a very limited
display capacity, the programmable calculator, led to
a creative fusion of textual and digital imaginaries.
Unlike the Soviet-made micros, such calculators were
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produced by the millions and sold at affordable prices.
Diffused across the country far beyond their intended
consumer base of scientists and engineers, these cal-
culators gave rize to a youth subculture of calculator
gamers and hackers, as most non-scientific activities
involved exploring the limits of hardware and pro-
ducers’ specifications. The late Soviet digital age was
thus not only an aspiration of the Soviet experts to
disseminate their professional ideals in a top-down
manner, but was also a bottom-up movement con-
necting multiple communities and distant locations.
Although the system supporting the infrastructures
for these communities disappeared in the years follow-
ing 1991, the strengths of the Russian IT sector were
the strengths of its manpower as employed in the face
of digital scarcity, and its playfulness with both soft-
ware and hardware limitations. These human-centerd
repercussions of the reform reached across political
ruptures and borders: facing economic hardships, the
generation that matured in the 1990os often saw their
versatile skills as an opportunity for emigration.
With capitalism remaining as the only option for
the global political economy, the source of our motiva-
tion to recover these forgotten modes of the digital and
the algorithmic is conflicted. It comes from a sense of
bewilderment split between the complacency gener-
ated by the convenience of digital technologies and a

This idea of universal
programming literacy was
conceived not in a narrow
reading as a skill that would
subvert professional know-
how, but, on the contrary,

as the highest professional
aspiration to defuse the role
of mediation between human
and machine.
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growing anxiety as we learn of its price, namely that
our data constantly feeds the surveillance machinery
of Big Tech. Even as epithets of “digital” and “smart”
become associated with a planet-wide promize of sus-
tainability, social divides are already amplified by the
interdependency of the online and offline words. The
Covid-19 pandemic, propelling digital infrastructures
to centerstage, has exposed the digital divide as a
calculable factor of risk. A critical challenge to capi-
talism, the disappeared socialist past does not harbor
solutions to our problems. Nevertheless, the socialist
humanistic aspirations to equality, self-realization,
and solidarity alone offer a reason to persist in envi-
sioning the unfamiliar world of the Soviet Information
Age. Remembering is a reminder that an alternative
history bears the potential of alternative designs.

October, 2020
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Convergence, Divergence and War

The Stack at

the Edge of
Planetarity:

Convergence, Divergence and War

BENJAMIN H. BRATTON

I am grateful that my book, The Stack (2015), would
help to inspire Vertical Atlas. As I recall, some of the
initial conversations about the project began after
I presented an early version of the “Hemispherical
Stacks” essay (included here) at Haus der Kulturen
der Welt in Berlin in 2017 (and then at a conference
series hosted by Het Nieuwe Instituut in Rotterdam in
2018). Since then, the project has grown and departed
creatively and decisively from those conversations.

The editors’ introduction places The Stack thesis
adjacent to the cosmotechnics thesis from my friend,
Yuk Hui, and suggests that the book might superim-
pose each upon the landscapes of planetary compu-
tation. It is a provocative idea, and I feel compelled to
offer my own perspective on the relation between the
two ideas and how each might illuminate aspects of
the other.

On a panel we shared at Centre Pompidou in Paris
in 2017, Yuk asked me a direct question about impli-
cations of the Stack thesis in relation to cosmotech-
nics, specifically, how it would be possible to reform
planetary scale computation away from what he called
a “rationalist monoculture” and toward greater “cul-
tural divergence.” My reply was to say that I didn’t
believe the present monoculture to be rational at all,
but in fact deeply superstitious. Unfortunately, our
discussion didn’t move too far beyond this point to get
to the core of his important question. This short piece
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may provide a fuller answer.

Specific to this book, one must ask what a “Stack”
is and is not, as well as what an “atlas” might be that
describes, predicts or proposes territories in its image.
Toward that, my remarks are not directed against cos-
motechnics, but toward a consideration of what is at
stake beyond superficial invocations of the term.

From the Multipolarity of Stacks to

the Militarization of Multipolarity
At this very moment in 2022, the answers are shifting
quickly. The terms are clarified, even against their
will. As I write this, Russia has invaded Ukraine. The
boundary between civilian and military uses of stacks
is blurred, as are mobilizations of “culture” as a ratio-
nale for truth. For planetary computation, I fear that
the cyberwar Cassandras may be right. The facts on the
ground make some relations between the Stack and
cosmotechnics theses more compatible and others yet
more irresolvable than they may have been otherwise.

First, what is the planetarity of “planetary-scale
computation” as named in the book? Foremost, it is
the recognition that computation is not simply an
abstract mathematical process, or a property of par-
ticular appliances, but is an infrastructural dynamic
with geological, geochemical, and geopolitical impli-
cations. It is not to be confused with the super-visible
dominance of social media. It refers as much to com-
putational climate science as it does to Cambridge
Analytica. As I have argued elsewhere, the incessant
individuation of planetary computation, and the oper-
ative presumption that its primary purpose is to model
the behavior of individual persons, is a fundamental
pathology that cannot be remedied by intensifying
atomization, even in the name of privacy and personal
data. Planetary computation is not synonymous with
“Silicon Valley,” neither the real place with real work-
ers nor the metonymic dystopia conjured by European
critique. Its future will be drawn in the China-Africa
nexus as much if not more than in the San Francisco-
Berlin symbiosis.

These days, I find myself explaining the Stack
thesis to mainstream forums much more than when
the book came out in the last week of 2015. Somehow,
the premise which was then “speculative” is now
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common sense, but that does not have only positive
valences. The continent of Europe, and “eternal Car-
thage” more broadly, now weighs a military confron-
tation with Russia that it does not want and did not
ask for.! We witness an atavistic return of old-school
revanchist geopolitics of Land, Place and Soil, com-
plete with mytho-nationalist appeals to the primacy
of lost empires and original maps. The cyber warfare
phases are sure to follow and may be even more pro-
tracted. The compatibility between the Traditional
and the Technological might seem paradoxical, but it
shouldn’t.?

A recent article in The Economist that references
The Stack extensively in its presentation of Russia’s
attempts to build its own version of “sovereign inter-
net” (a phrase with slippery connotations) and even
refers to it as the “Russian Stack.” I winced when
I read it, not just because of the bitter timing of its
publication, but also because of how it presented this
reality as something new and peculiar. It is neither.
The article also conflates the questions of national/
regional self-reliance in hardware sourcing with that
of a regionally tuned information culture (the latter
being the primary interest of cosmotechnics). In fact,
the physical machine and the phenomenology of
machines can be mutually deterministic or mutually
independent in complex ratios.

A couple of weeks before the troops entered
Ukraine from the East, and dubious footage filled Rus-
sian television screens, Biden’s intelligence briefings
foretold some of what was to happen. This included
the preemptive debunking of not yet existing false
flag operations. What is the proper name for the geo-
politics predicated on preemptively signaling that a
hypothetical faked video about a future fake attack,
which is meant to provide legitimacy for counter
attack, is not a real video or about a real attack? Who
is the audience for his claim? Are the tanks retreating
or advancing? Are they even there? Schrodinger’s
tanks! Many discussions about Al in the military seem
to miss the point that with mutually assured territorial
transparency, direct invisibility is impossible, and so
the only strategy that works is decoy, decoy, decoy. The
conclusion that demands all attention today is that,
alas, the gap between military theory and philosophy
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Many discussions about

Al in the military seem to
miss the point that with
mutually assured territorial
transparency, direct
invisibility is impossible, and
so the only strategy that
works is decoy, decoy, decoy.

of technology feels smaller than it was when Vertical
Atlas started. That gap may have been mostly illusory
to begin with.3

Today it feels impossible to ask the question con-
cerning the planetarity of planetary computation other
than through the lens of these conflicts, but equally
impossible to describe with full confidence what is
seen as it all changes shape so quickly. Will there be a
Julius Caesar-style palace coup? What is the German
word for shutting down a perfectly good nuclear pro-
gram so that you are dependent on a hostile foreign
adversary for your energy? When an actor who plays
the president on Netflix is then elected president and
so may die for the symbolic value of the position he
now holds is this what “living in a simulation” really
means? (Note: at the time of writing, Ukrainian Presi-
dent Volodymyr Zelensky is still alive.)

The Stack was/is a book about planetary computa-
tion as geopolitics, or actually geopolitics as planetary
computation. So besides direct military conflict, what
geopolitical storms loom? The post-cold war period
was all about new countries in Europe, and the dissolv-
ing of some hemispherical blocs (the USSR) and the
fortification of others (the EU). The 2010’s were marked
by post-post-Cold War secessionism (Brexit offline and
political filter bubbles online). One wonders then if the
2020’s will be filled by geopolitical mergermania: big
powers absorbing smaller ones until there are only 11
zones on the map? Or, perhaps, fissiparousness and its
opposites will play out simultaneously: various crack-
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ups and consolidations all at once?

This dynamic between convergence and divergence
more generally is my point of comparison between The
Stack and cosmotechnics. I ask what the conditions
of plurality and heterogeneity are for the latter, how a
reliance on cultural determinism can obscure non-cul-
tural forces of convergence (technical and otherwise),
and whether divergence as an engine of plurality is
over-prioritized as means and ends.

Duginism as Divergence
Beyond any author’s intentions, the implications of
cultural determinism and cultural reification are at
best double-edged. For me, these terms are accusa-
tions not accomplishments; for others, less so. The
passage between geopolitical theory of divergence and
Putinism runs through the bearded figure of Alexan-
der Dugin, Eurasianist ideologue, one-time Kremlin
whisperer, and debating partner of Yuk Hui. In a 2020
event at the V-A-C foundation in Moscow, Dugin and
Hui met to compare and contrast their respective
approaches to geopolitics, technology and culture.
Despite whatever similarities their ideas may have,
hopefully current events show that the differences are
more decisive.

In some respects, the hallucinatory vision of man-
ifest destiny that animates the Russian invasion of
Ukraine can be interpreted as Duginism realized—
as both a cause and an effect. It is easy to overstate
Dugin’s personal influence on Putin, but that is not
my point. Rather, it is to highlight the continuities
between a cosmopolitics predicated foremost on cul-
tural divergence and the uses and misuses of cosmo-
technics as a philosophical ethos. The implications for
the Stack or Stacks we compose are critical.

Duginism is an evil sibling of some visions for cos-
motechnics (again, those based on cultural determin-
istic reification for which divergence and enclosure
are primary goals) and in other ways it is incompatible
with other visions perhaps closer to Hui’s intentions. It
shares many characteristics with reactionary cultural
philosophies to be found on both the Left and the
Right. Besides its occult commitments to the sacred
destiny of Russia, it shares a motivating preoccupation
with a “metaphysics of peasantry” that resonates with
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Heideggerian thought but also swells the hearts of var-
ious invocations of the Heartland and the purer life to
be lived there, which locates Dugin within an organic
culture-obsessed “revolt against Modernity.” This par-
ticular sentiment goes far beyond the boundaries of
Duginism per se and has inspired ideas ranging from
Thoreau’s transcendentalism, Wendell Berry’s South-
ern agrarian poetry, Vandana Shiva’s campaigns
against scientific agriculture, to Kinfolk magazine’s
dinner table communitarianism.

“Duginism” has both geopolitical and ideological
aspects, each of which are metaphysical and reactionary
in different ways. It champions not only conservative
grievances against global liberalism but also the
humiliation of lost powers (of empire, of masculinity,
of tradition) with an activist reformulation of Schmitt,
Heidegger, and interweaving esoteric gestures into
a vision of a reconstituted Russian imperium. More
broadly, it also draws a blueprint of sorts for a mul-
tipolar geopolitical map filled with ultranationalist,
Traditionalist adjacent empires.

In this case, divergence is the weapon against

The violent redrawing of
maps in accordance with
pre-Modern, pre-Colonial
and “original” ethnic
arrangements is not unique
to the war in Ukraine.

secular “global monoculture” and the debasing
influences of the “West” (feminism, transhumanism,
consumerism, etc.). In practice, it is an activist politics
for which the monstrous convergences of the present
must be untangled so that people, languages, and tra-
ditions are re-sorted and restored to their “original”
place and purpose.4 The violent redrawing of maps in
accordance with pre-Modern, pre-Colonial and “orig-
inal” ethnic arrangements is not unique to the war
in Ukraine. Such revanchism is a powerful political
force in the Middle East, the Indian subcontinent,
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the Balkans, and so on. Its violent reimposition of a
political geography in the image of “original” settle-
ments and cultures is the ugly figure of “indigeneity”
as Colonialism.

Specifically, Duginism is predicated not only on a
strong cultural determinist view of history (and plane-
tary reality) but also of a seemingly limitless reification
of cultures (“Atlantic,” “Germanic,” “Rus,” “Chinese”)
into separate Tolkienesque sub-species each with its
own unique cosmological essence. “Science” is seen
as a force for the destructive disenchantment of the
world, the undermining of traditional worldviews, and
an invitation to technological perversions. Duginism
is a brutish if also bookish worldview at war with glo-
balization on behalf of the mystical coherency of lost
ideas demanding revival and purification.

To consider what Duginist theory of The Stack
might be, Dugin himself is given to flights of conspir-
atorial associative fancy when it comes to such things
and so is probably not the best resource.5 In the com-
panion piece published in this volume, “Hemispher-
ical Stacks (2018),” I argue that the post-post-Cold
War shift toward multipolar geopolitical architecture
(driven by, but by no means limited to, the politi-
cal-economic rise of China) and the fragmenting of
the Stack geotechnical model into hemispherical iso-
morphs are in fact deeply connected phenomena, so
much so that they may even be seen as co-identical to
one another. That is, while the “hemispherical stacks”
thesis describes the geopolitical present in terms of
multipolar segmentation into hemispheres of polit-
ico-technical influence, it does not recommend this
segmentation and divergence as necessarily better
or worse than consolidation. For Dugin, however,
this convergence must be resisted and reversed at all
costs, on behalf of the re-convergence of an imagined
empire. That is, Duginism is a theory of multipolar
hemispheres, but not all theories of multipolar hemi-
spheres or divergence are Duginist.

Just because cosmotechnics identifies convergence
with a problematic modern technological present
and champions divergence based on revived cultural
specificity does not mean that it is compatible with
Duginism. Nor does it mean that it is incompatible.
Cosmotechnics has both descriptive and prescriptive
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The prescriptive sense would
argue that a dangerous
“universalization” of
technology has occurred
through a globally pervasive
digital monoculture that
reduces all society to its
single image, and that this
must be countered with
the revival and/or discovery
of alternative modes of
sociotechnical thought
based on diverse historical
and/or futural cosmologies.

aspects that can easily get confused. The descriptive
would insist that “technology” does not represent an
anthropological universal (in a specific social-phe-
nomenological sense of “universal”) but evolves
with culture, drives the evolution of cultures, and is
constituted by and located within diverse cultural
cosmologies (as distinct from astronomical cosmolo-
gies). The prescriptive sense would argue that a dan-
gerous “universalization” of technology has occurred
through a globally pervasive digital monoculture that
reduces all society to its single image, and that this
must be countered with the revival and/or discovery
of alternative modes of sociotechnical thought based
on diverse historical and/or futural cosmologies. The
point of mutual recognition between Duginism and a
potential prescriptive application of the cosmotechnics
thesis is not just the focal disgust with globalism asso-
ciated with the “Liberal West” but also (1) a cultural
determinist vision of technical evolution as well as (2)
the programmatic mobilization of traditional cultures
as a political-technical force of/for (3) divergence as
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both ideal means and as ends.

I emphasize the word “potential” because I do
not think that this represents Yuk Hui’s nuanced
viewpoint, but unfortunately, I do think that it char-
acterizes some of the ways that his work is invoked
by those who collapse his propositions into superficial
multiculturalism plus anti-realist relativism. I strongly
agree that the modes of futurity to be composed must
go beyond the Western and European traditions.
What does this mean, however? It should not need to
be said, but let me say it anyway, as clearly as I can,
to my friends in the art and design worlds: “going
beyond the European” toward a
viable Planetarity does not mean a
Romantic embrace of all the things
that Europe believes that it is not,
but that Others are: traditional, intu-
itive, magical, embodied, poetic,
small, simple, immediate, ineffable,
immeasurable, uncomputable,
familial, non-scientific, non-techno-
logical, spiritual, associative, Being-
aligned, harmonious, ahistorical,
inert. It should be obvious that this
tiresome tendency is a dangerous
refortification of colonial premises,

Put differently,
it is clear that
Europe prefers
to be decentered
only if it is the
center of the
decentering
and when its
self-image as
the protagonist
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even exclusively human... It argues simultaneously,
however, that the “technological” and “rationality”
are, at one level, non-universal because produced
by and constrained by cosmological context. One
may also insist that cultural cosmology appears and
evolves always in relation to its technical milieu and
operations. As a close reader of Georges Canguilhem
and Jean-Francois Lyotard, Yuk Hui is unlikely to dis-
agree with the point. However, if so, this represents a
different kind of preceding “universal,” an underlying
dynamic of planetary sociotechnical linking of human
and technical evolution, not at the transindividual
level of the apparatus but the trans-
social level of the technical milieu
as such.® Multiregionalism. A debate
that is not just a given but which is
really the critical idea.

In the more oxygenated air
afforded by such a philosophy of
technology, to identify or amplify
technological rationality is not
to impress upon contemporaries
a Western European worldview,
unless that identification confuses
that local variant for the full hori-
zon of technicity and rationality. If it

and yet st?alns of it animate anfi of histor'y is does,the1.1 the identification mirrors
even dominate so many syllabi, . . the colonial concept that technolog-
symposia and special issues. This mamtamed! even ical rationality is peculiarly Western
inverted-binary fetishization is not if that takes and European, not only in historical

an innovative alternative to Colo-
nial Modernity; it is and has been
from the beginning a melancholic
passenger on all its flights. Put dif-
ferently, it is clear that Europe prefers to be decentered
only if it is the center of the decentering and when its
self-image as the protagonist of history is maintained,
even if that takes on negative connotations.

The takeaway for cosmotechnics is not that the
West is technological and rational whereas its Others
are traditional and spiritual, but that the more fun-
damental accomplishment of human technological
rationality is much more fundamental than its West-
ern/European/American variant and that to confuse
the latter for the former would be catastrophic. Not
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on negative
connotations.

origin but in its ultimate epistemo-
logical grounding. Ironically, this
exact misapprehension is shared by
some left-wing critical theorists and
many right-wing political ideologies, and hence serves
as one unlikely bridge between Duginism and Art
school, one spanned by cosmotechnics-in-the-wild.

The Limits of Phenomenology, Once Again
Where does this leave us? We can conclude that there is
no universal phenomenology of technology, but thatis a
more limited claim than cosmotechnical critique often
attempts. Yuk Hui is quite right to insist that Kant’s
and Heidegger’s declamations that there can be only
one way of technics—the one that they recognize before
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them—is in fact “a regional worldview” inflated “to a
putatively global metaphysics.” His consideration of
dao and qi, for example, do not simply replace technics
and poeisis but demonstrate a form of dispositional
technical reason that is different in form, not just
content. But to confirm, this is not even remotely the
same thing as concluding there are no technological
conditions continuous among homo sapiens cultures or
that technology itself cannot constitute an “anthropo-
logical universal.” Put differently, were one to demand
that the phenomenologies of technology are diverse
and irreconcilable and therefore there are no anthro-
pological, or scientific, or philosophical universals in/
of technology, this would immediately risk the legiti-
mate accusation of radical Idealism that has been made
against phenomenology for over a century.

I assume that no one wishes to defend the notion
that the irreducibly different and perspectival belief
systems of a given culture happens to correspond to
irreducibly different physical realities in which those
cultures exist—such that a culture which believes
that the Earth is 1,000 years old actually lives on an
Earth that is 1,000 years old. If not, then the project of a
planetary philosophy of technology (of which a cosmo-
technical appreciation of the crucial diversities of cul-
turally embedded phenomenologies of technologies is
situated) must grant that the question of the universal
and the particular extends to the generality of plane-
tarity (geological, chemical, biological, animalian, etc.)
in which particularities of hominin migration, primate
sapience, complex symbolic cultures, and machine
intelligence are all recent particular phenomena.

That is, I place considerable weight on the allow-
ance that cultural cosmology emerges from the pos-
sibility of thought, and that physical possibility of
thought emerges from material realities that are, in
the long run, continuous among humans (and even
exceed the uncertain boundaries of the human). In
the short run, however, those realities are significantly
diverse and thus a materialist analytical cosmotech-
nics is irreducibly important. It links nature culture
debates as well. It is certain that the specific ecological
contexts in which language and symbolic systems
emerge produce and constrain the horizons of their
semantics: forest, sea, desert, mountain, jungle, plain,
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megacity, and so on all constitute different somewhat
niches demanding somewhat different means of sig-
nification. In this regard, particular cosmologies also
express different natural and artificial ecosystems
and thus would demand different corresponding
phenomenologies of technology. At the same time, the
anthropogenesis-technogenesis cycle is also recursive:
the artificiality of any such niche is due to the cumula-
tive expression of a technical culture upon its world,
composing that world in the image of concepts and
capacities. Once more, the latter is where a materialist
cosmotechnics (as opposed to a Heideggerian philo-
sophical canal) is not only appropriate but essential.

The Planetary as Computational Discovery
This prepares us, then, for the direct encounter
between that materialist cosmotechnics and the prac-
tical questions of this chapter: what Stacks should be
composed now? What is planetary scale computation
for? What planetarity must it provide? With regards
to the “Anthropocene,” these are questions that can
only be asked in full light of the fact that the discovery
of “climate change” is itself an epistemological accom-
plishment of planetary scale computation. Without the
cumulative discontiguous megastructure of satellites,
sensors, data centers, supercomputer simulations, and
the rest, the scientific reality of the situation would be
impossible to intuit. From the discovery of climate
change comes the revelation of the “Anthropocene,”
as well as the realization of the geochemical realities
of the planet that both precedes human history and
from which that history emerges, even and especially
as that history possesses the agency to artificialize that
geochemistry (and thus its own futures).

What has planetary computation disclosed? Not
just the calculus of climate change but indirectly the
unexpected recognition of anthropogenic planetary
agency, and through this an ongoing recognition of
planetarity as such, as distinct from the “global” and
even more distinct from the Heideggerian concept
of “world.” This contemporary episode of twisting
cultural and technological evolution—planetarity as
cosmological context and planetary scale computa-
tion as epistemic technology—is different from other
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geographically defined episodes in human cultur-
al-technical history insofar that what it has disclosed
is not a regional niche but the planetary geochemical
and geosymbolic interrelations that constitute the
precondition of human history at all.

In that planetary scale computation is a complex
of technologies with both instrumental and episte-
mological condition and futurity must allow for both
convergence and divergence. But the relation between
convergent and divergent instrumentality and con-
vergent and divergent epistemology (or cosmology for
that matter) are not the same. We can imagine Stacks
which are technologically diverse but cosmologically
monocultural and we can imagine Stacks which are
technologically isomorphic but animated by diverse
cultural imaginaries (and presently, we have them).
We can imagine the present shift toward post-post-
Cold War geopolitical multipolarity resulting not in
a diverse and dynamic equilibria, but catastrophic
attempts at technological autarky hiding behind the
rhetorics of aesthetic nationalism and “internet sov-
ereignty.”

The Precedent Universality
The connotation of the “universal” thus changes
registers directly and decisively. As Hui writes in con-
sidering the Kantian tradition, “the universal tends
to contemplate the particulars from above” (empha-
sis mine).® However, if we were to consider human
evolution and the neuroanatomical capacity for tool
directed symbolic language, or now even the differen-
tial of relations to climate changes as “universals” of
human interrelations, then what kind are they? They
more are universals from below, or better conceived,
from precedent—from what precedes and makes pre-
conditional. In their preconditionality, they structure
the contingencies from which any future convergence
or divergence might span. Before them are astro-
nomic universals, geological universals, biological
universals, each with their own histories. From those
contingencies come every form of human cosmological
disposition ever possible. Every idea about the planet
that acts upon the planet is something the planet does.
To deny this, or even invert this and argue that entire
universes are just a matter of spirit and perspective,
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is not only to deny those histories but to foreclose the
real possibility of a viable future calibrated with real
planetarity.

Dipesh Chakrabarty makes a corollary argument
in his demand that we take “history” not simply as
the internal story of human social drama, but to be
equally attentive to the biological history that makes
human social history possible, and in turn to the geo-
logical history that makes biological history possible.
Instead of modeling the past, present and future as
conflicts independent of their planetarity, powered by
internal engines of economic, eschatological, messi-
anic and dramaturgical direction, one should see them
as inextricably intertwined with their preconditional
histories. One would grasp the “Anthropocene” not
simply as the sudden interruption of geochemistry
into culture as a new figural demand of thought, but as
the eventual interruption of geochemistry by culture,
and the ecological, mineral and chemical agency of
symbolic thought and action. This framing of techno-
science implied is not one that obliterates any idea of
the past in the name of some new Year Zero, but one
that discloses the reality of a greater-than-cultural pre-
conditions and thus undermines traditional ethnocen-
tric and ethnotemporal cosmologies. The contribution

Every idea about the planet
that acts upon the planet is
something the planet does.
To deny this, or even invert
this and argue that entire
universes are just a matter
of spirit and perspective,

is not only to deny those
histories but to foreclose
the real possibility of a viable
future calibrated with real
planetarity.
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of a material cosmotechnics to cosmopolitics must be
on behalf of the former, not the latter.

Thus when Sheila Jasonoff asks “How... will scien-
tists’ impersonal knowledge of the climate be synchro-
nized with the mundane rhythms of lived lives and
the specificities of human experience?” as if human
experience is the sovereign referent to which plane-
tary reality must bend and bow, one might answer by
inverting and correcting the question as: “How will
the mundane rhythms of lived lives and the specifici-
ties of human experience be synchronized with scien-
tists’ impersonal knowledge of the climate?”* Instead
of insisting that difficult abstraction make itself com-
fortable and immediate as the price of admission, how
do we better train ourselves to see the deep time of a
geologic past and futures in our intimate activities?

A Viable Planetarity
By way of provisional conclusion, I recognize how
the vibrancy of Vertical Atlas demonstrates that the
most dire diagnoses of a global internet monoculture
may be overly pessimistic. Perhaps the complexity
right around the corner is illegible or that which is
on the other side of the wire too hard to see? Still, the
bookshelf on computation and culture overflows with
exposés on how a dominant Western monoculture
enforces a suffocating model for everyone, and in many
ways it does, particularly in the formulation of “User”
as self-performing identity-subject. I wonder how much
of this orthodox critique is itself a kind of monocul-
tural myopia. Perhaps its strict coherency derives
from how the West has long imagined itself to be the
protagonist of History, in a positive sense, and yet as
it comes to terms with its own particularity it clings
to the protections of this Main Character Syndrome?
“We” are still the central model even if that is now bad,
instead of good, and so writers compete to radicalize
our disavowals.

In “Heidegger, Gagarin, and Us,” a short gem from
1961, Emmanuel Levinas writes, “Technical things are
dangerous. They not only threaten a person’s identity,
they risk blowing up the planet. But the enemies of
industrial society are in most cases reactionary.”* He
goes on to suggest that an ethnocentric sense of place
is one the causalities of cosmonaut Yuri Gagarin’s
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leap into the void: “Technology wrenches us out of the
Heideggerian world and the superstitions surrounding
place.... From this point on, an opportunity appears
to us: to perceive men outside the situation in which
they are placed, and let the human face shine in all its
nudity.”** This wrenching away from one sense of place
into another, literally more universal, is the opposite
of the conservative politics of ground versus ground-
edness. “One’s implementation in a landscape, one’s
attachment to Place, without which the universe would
become insignificant and would scarcely exist, is the
very splitting of humanity into natives and strangers.
And in this light technology is less dangerous than the
spirits of Place.”"3 In considering the viable planetarity
at stake and the kinds of cosmotechnics that may be
conceived for the immediate and longer term future,
Levinas’ point is well taken.

In considering planetarity, Hui quotes philosopher
of religion, Rémi Brague, who writes, “the West ceases
to have a cosmology with the end of the world of Aris-
totle and Ptolemy, an end due to Copernicus, Galileo,
and Newton. The ‘world’ then no longer formed a
whole.”# T would not disagree that there is at present
a pathological disconnect between what we might call
astronomic cosmology and cultural cosmology. While
they are recent discoveries, the age of the universe, of
the earth, the paths of human migrations from Africa,
the dynamics of RNA and DNA, the basic structure
of the neocortex, etc. are all provisionally understood,
and yet our economics, our cultures and most of all
our politics are grounded in the insular semiotics
of race, border, tradition, empire, destiny, and other
groping techniques of creationist sublimation.

In the disconnect between what is known and
what is believed, Brague blames the secularization of
thought. But instead of a “death of the cosmos” one
might say that the West did not have a cosmology until
the historical moment of these basic orienting discov-
eries, because it was not possible to know what a host
planet is, where it is, or how it moves, and thus not
possible to conceive the meaningfulness of this pre-
cious predicament. For Brague, and perhaps for Hui,
if secularization is blamed for the disconnect between
scientific and ethical intelligence, then the implication
is that desecularization and a revival of lost spiritual
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truths might be the illuminated path of reconciliation.
Instead, I argue on behalf of an ability, willingness and
possibility to cohere ethical and normative thought to
planetary reality, as it is known to really be (including
when that reality is “thought” itself.)

In what sense does this imply convergence or diver-
gence? Hui writes that “in order to confront the crisis
that is before us... the Anthropocene... it is necessary
to reopen the question of technology, in order to envis-
age the bifurcation of technological futures by conceiv-
ing different cosmotechnics” (emphasis mine).’s By one
reading, the bifurcation is elevated to a status that is
both means and ends. It is less a cosmotechnics that
would provide for the continuance of complex life and
intelligence, but than one that protects extant ontolog-
ical claims, regardless of their scientific validity. Is the
main priority for cosmotechnics as cosmopolitics not
validity and viability, but simply divergence and the
respectful recognition of exoticized difference? If so,
then this is where I take my leave of it. By another read-
ing, however, this bifurcation is a welcome invitation
to invent and compose an alternative cosmopolitics
that is genuinely planetarity in spirit and deed, that
orients our moral and normative capacities with the
astronomic condition from which they emerge, and
which would be both convergent (because planetary)
and divergent (because human), but which is in all
senses viable. If so, then it may be a cosmotechnics
reformed beyond recognition.

March, 2022
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DVD Zone 5

Eurasia (Questions
on Happiness)

METAHAVEN

Metahaven's film, Eurasia (Questions
On Happiness), combines cinematic
sequences, viral videos, animation, poet-
ry and graphic design with a soundtrack
by electronic musician Kuedo. The film’s
evolving narrative zooms in on various
locations on the Eurasian continent.
Skillfully employing the camera
as a character and narrator in itself,
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Metahaven deploys zoom levels and
different image resolutions as a way to
negotiate the complex history and pres-
ent of Eurasia both as a region and as a
geopolitical concept—split between ten-
dencies towards unification and frag-
mentation. In a section shot in Russia’s
Ural district, we encounter a monument
at the border of Europe and Asia, while
elsewhere in the movie we visit the town
of Veles in central Macedonia. Veles
became famous in 2016 when local teen-
agers began making money running
fake news sites that invented and pro-
moted conspiracies about the US pres-
idential elections.

Metahaven’s tapestry DVD Zone 5
is a map of historic cities and empires
along the former Silk Road, as well as
of technical standards and fictional
locations such as North Ikea, Central

Phobia and Cyberia Krai. DVD region
codes are a digital rights management
system to prevent the playback of com-
mercially produced DVDs in geographi-
cal areas other than those where they are
released. DVD Zone 5 is the region code
for Russia and Eastern Europe.

While large infrastructural projects
such as the Trans-Siberian Railway and
the New Silk Road brought connectivi-
ty, Eurasia’s digital territory is becoming
increasingly more fragmented by polar-
izing narratives, computational propa-
ganda and disinformation.

Metahaven. DVD Zone 5, 2020,
jacquard weaving, wool, lurex,
+190 x 120 cm. Photo by Tobias Titz.

Metahaven. Eurasia (Questions
on Happiness), 2018. Stills.

METAHAVEN

EURASIA (QUESTIONS ON HAPPINESS)
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STAR ATLAS, PETROGLYPHS, AND FAMILY TOKENS:
Technics and Mutation in Deep Histories of Eurasia

Star Atlas,
Petroglyphs,
and Family
Tokens:

Technics and Mutation in Deep Histories of Eurasia

MI YOU

Nam June Paik:
You have often been talking about the Eurasian
continent, the unfamiliar geographic concept.

Joseph Beuys:

"Cause there was no Gobi Desert in the old

days. There were thick forests instead. Perhaps
it’s about 100,000 years ago when the division of
Asia and Europe was made at the Gobi Desert?

Paik:
Why were rabbits worshipped
among Mongolians?
Beuys:
Rabbits are the fastest.

They fly like cannon-balls in the vast steppes.

—Nam June Paik, “Conversation for Interpreting Beuys,”
1984.
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MI YOU

Eurasia is by no means a self-evident concept. It is at
once a geographical and geopolitical space that reveals
the artificial division between Europe and Asia, as well
as a geopoetic figuration that points to multiple muta-
tions of materials and ideas.

For most of recorded history, agrarian empires
have spanned vast territories in Eurasia, distinct from
yet in constant interaction with nomadic peoples.
Both groups mastered technologies of production
corresponding to their own forms of social organiza-
tion, such as grain production or nomadic pastoral-
ism.! Revisiting this historical interconnectedness of
Eurasia unravels Eurocentrism and opens up inter-
continental connections and polycentric worldviews.
Sociocultural anthropologists, among others, have
proposed rethinking Eurasia as a social entity, based
on this integrated diversity-in-unity in the longue
durée.? On the contemporary political stage, the most
popular evocation of Eurasia appears in China’s Belt
and Road Initiative and the Russian-led Eurasian Eco-
nomic Union. The latter has a strong stake in various
versions of “Eurasianism,” including those promoted
by right-wing nationalist thinkers like Aleksandr
Dugin.

Beyond its historical depth and political ramifica-
tions, Eurasia is a metaphorical and geopoetic space of
never-ending transformations and mutations; stories,
figures, and ideas find their ways through time-spaces
and recast familiar narratives in a new light. This essay
will focus on Eurasia as a cosmotechnical, more than
a technopolitical, space—cosmotechnical in the sense
of “the unification between the cosmic order and the
moral order through technical activities” in order to
overcome the conceptual dualism of technics and
nature.® This reading of Eurasia surfaces a wealth
of navigation systems and networks, as well as the
social and communication technologies behind them.
Inspired by premodern cosmologies of Eurasia, how
can we rethink the fundamental ethics of network
technology today? How can we think and feel with
the deep time of the earth’s elements and movements
through technology?
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Eurasian Information Highway:

beyond spatialized notion of networks
Korean media artist Nam June Paik (1932—2006) and
German artist Joseph Beuys (1921—1986) were not only
friends, but their works both feature evocations of
Eurasia. Beuys believed that his life was saved in 1944,
while serving in the German army during World War
II, by Tatars—a vague term used to describe the var-
ious once-nomadic peoples of Turco-Mongol origins
in Eurasia—when he was buried in snow after a plane
crash on the Crimean Front. With a dose of fantasy,
at a time when cultural appropriation had not been
problematized, Beuys attempted to redeem the Self by
reaching out to the Other.

Almost concurrently with Beuys, Paik made a
number of works on Eurasia. While advocating the use
of new technology, he celebrated prehistoric culture.
He used the expression “negative sci-fi,” suggesting
future-making through the past. He also said, “I like
thinkingabout[the] old pastbeforethe discovery of pri-
vate property.” For Paik,video at the time was common
property beyond the capitalist art market, while the
Silk Road embodied the premodern Eurasian Informa-
tion Highway through which ideas and goods flowed.
Taken together, they provided a backdrop to imagine
a trans-Eurasian non-capitalist market network,
where videos could be disseminated using emerging
technologies. Paik, too, might have embodied a double
consciousness in what was emerging as a techno-
Orientalism. However, both Paik and Beuys were
earnest mavericks, and their practices point to an
expanded notion of technology—as much a practical
meanstoanendasamalleable sociocultural system.

Following this invitation to dive into deep space-
time, what follows is a collection of findings that point
us to tangible and intangible Eurasian networks. We
would like to push the imagination of networks beyond
their common spatialized conceptions, succinctly
summarized in Paul Baran’s three diagrams—central-
ized, decentralized, and distributed—in the context of
Cold War self-defense and resilience. The Eurasian net-
works are alive and imaginative; they extend in time
as much as in space and consist of non-standardized
agents. As such, they open unconventional pathways
for us to reconsider our relation to technology.

STAR ATLAS, PETROGLYPHS, AND FAMILY TOKENS:
Technics and Mutation in Deep Histories of Eurasia

Star Atlas and Petroglyphs: mutable maps
One way to dive into Eurasian deep technology is
through atlases, such as the rich collections of medi-
eval paper scraps from Dunhuang, Western China,
which document divination guides, star atlases, and
almanacs—practices of negotiation with divine and
astral forces. Dating to before 700 CE, this skillfully
drawn, four-meter-long star atlas is the world’s oldest
complete map of its kind. This and other ancient
star atlases provide accurate depictions of the con-
stellations, not just for calendar-making but, more
importantly, for consultations of stately affairs. Court
astronomers studiously observed celestial movements
to draw moral interpretations and identify omens, such
as signs of disaster or misconduct of the emperor, or
signs of harmony in stately matters. These star atlases
are scientific, in that they are based on repeated empir-
ical observations. At the same time, they correspond to
a supranatural realm in search of cosmological righ-
teousness. As such, they serve as a perfect example of
cosmotechnics.

Five thousand kilometers away, in the deserts
of the Southern Levant, glyphs bearing the ancient
Arabic alphabet of Safaitic script have been recently
deciphered by linguistic historian Ahmad Al-Jallad.
What were originally thought to be geographic place
names turned out to be a set of Arabic zodiac coor-
dinates, positions in the sky recorded on stones by
the nomads as they moved through the basalt desert.
Here, the star atlas was born of multiple movements:
the collective movements of the nomads, the dancing
movements of stars, and a third kind of movement,
communicating between the previous two, condi-
tioning the equilibrium of man to earth in relation to
heaven. This third movement situates the traveler in a
cosmos that moves with them, rather than rendering
space static in an “immutable” map which the explorer
can depart and return to freely.*

Many other kinds of traditional and informal
maps represent this ethics of moving, whether in
drawing the map of a territory in the sand, and then
copying it onto paper before it is erased by the tide—as
in the encounter between a Sakhalin islander and the
French captain La Pérouse, in the allegorical retelling
by Bruno Latour®—or in disseminating song lyrics
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Petroglyphs in the Altai Mountains. Mi You.

through recitals. Remembering and erasing, mapping
and unmapping are not mutually exclusive. In Nepal,
the spiritual journeys of shamans, as they recalled
after emerging from the trance, coincide with the omi-
nous mountain landscape, which anthropologists can
only “prove” through helicopter flights.® Landscape
paintings that are used as a meditation guide by Taoist
practitioners in China are conflated with the human
body. All these maps here are mutable and serve as
navigational tools for collective movement and minds
to sail—a commons shared between mover and space,
activated by movement and extending into both hori-
zontal and vertical spaces.

What implications does this have for the modern
technologized world, where every entity is mapped
in the fullest detail and where individual choices
are rendered into data packages to be harvested for
behavioral patterns? These maps, as we have seen, are
manifold, sporadic, and ephemeral.

Another example of cosmotechnical objects are
the prehistoric petroglyphs found across Eurasia
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spanning the Bronze Age, the Iron Age, and the Turkic
eras. They are sometimes re-engraved with new marks,
forming an ancient palimpsest, wherein annotations
may or may not share semantic systems. Without
the formalized discipline of archeology and concep-
tualization of historical periods that we have today,
Iron Age humans would nonetheless have viewed
the human and animal figures of their Bronze Age
predecessors. A set of self-motivated activities would
unfold—copying, inventing new forms, and recording
them in the rocks. The preexisting engravings condi-
tion in some way the world of those who come next. In
this sense, the petroglyphs are like a distributed game
without a game master.

This leads us to view networks in a different light:
they exist in time as much as in space and can only be
accessed from within, not represented from without.
Are these not permutations of Nam June Paik’s Eur-
asian Information Highway?

Udmurtian Family Tokens:

social and natural commons
If these atlases capture a different relation to space and
time, in which we humans are distributed in collective
movement, then the same situated relation to space is
reflected in the idea of ownership—or rather, the lack
thereof—in various indigenous cultures. This leads us
to social technologies and networks for distribution
in, not of, space.

In Izhevsk, the capital city of Udmurtia—a twelve-
hour ride on the slow train from the Ural Moun-
tains—the regional museum exhibits the cultural
artifacts of the Udmurts, a community of Finno-Ugric
language speakers. Among them is a curious series of
tokens, the Udmurtian family signs.

Family signs are related to property and pos-
session: if someone finds a tree with wild bees in its
hollow, they mark it with their family sign so that the
tree becomes their property. The tokens are used for
marking land and animals on traditional fabrics, car-
pets, and even gates. The origin of family signs goes
back to the names of the mothers of the female proph-
ets who protect a clan. They are also therefore amu-
lets. As they are exchanged together with the objects,
they also circulate histories, stories, and sensations.
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Legends have it that in the past, all family signs were
known by every Udmurt. As a result of punishment
from the gods, people now only remember the sign of
their own family. Ethnogenesis (the academic debate
around reinventing traditions) aside, what was their
society like when everyone knew every family token?
Were exchanges then based on different principles;
could they even be characterized as exchanges? The
subjects engaging in exchange-like activities would
have been very differently constituted.

After anthropological studies on the gift economy
of traditional societies, the creation of “value” can be
traced to the inalienable circulation of things among
“dividuals” through money-mediated, alienated trans-
actions among individualized agents.” The exchange
of family tokens would likely have looked more like
ritual than exchange, enabling the passing and assum-
ing of various roles and functions in the community
through performativity. The parties involved were
dividuals, not mutually foreign individuals. The per-
formative constitution of roles, rather than individual
identities, is the key to building intricate ties that hold
a community together over time. In this sense, the
gift exchanged is not a medium of transaction but an
index of sociality.

Again, this index is decentralized and, moreover,
distributed: everyone engaging in community activ-
ities belongs to the same index, which arranges who
gets what and how, based in part on which temporary
roles they perform. One could call such a social form a
“premodern blockchain,” as the contemporary devel-
opment of the blockchain maintains the veracity of a
log of global transactions, not by creating a central-
ized auditing authority, but by distributing the log so
that every participating node has a copy of the same
ledger. The resilience of the social and information
network in a small community inspires practitioners
in the blockchain space today to push the social impli-
cation of blockchain, with initiatives that reconnect
the on-chain with the off-chain.

Furthermore, the Udmurtian Family tokens can
be carved onto trees, applying the designation of
custodianship and the commons to natural resources.
The commons here is twofold: it is both material—the
abundance of trees in the Siberian taiga being com-
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monly owned—and social, through the maintenance
and transfer of knowledge, family histories, and sto-
ries. Both senses of the commons are based on care,
which, in its broadest sense, is the practice of main-
taining, continuing, or restoring the world.® If technics
in modernity, as Federico Campagna traces, is the
instrumentalization of everything on earth, with the
ultimate goal of infinitely expanding the accumulated
productive ability,” then reproduction and care offer
a different lens on the transaction of energy. Care
maintains and mediates the “social” and the “natu-
ral.” Memories, experiences, and legends make up
the social index, just as nature, with its own forms of
memories, is attended to as part of the social index.
Both “natural” and “social” are inseparable parts of
the commons that we inherit, and they require our
care to safeguard and mend.

Returning to Eurasian cosmotechnics, can modern
technology take inspirations from family tokens as a
social and natural index of commons and care—with-
out being instrumentalized? Take, for example, the
illegal logging of trees, which is conditioned by the

Udmurtian family tokens. Credit: Historic and Cultural
Museum of the Udmurt Republic.

sweeping global capitalism that alienates people from
their natural environment even in the most remote
parts of the world. Recent efforts include incentiv-
izing locals to preserve trees from illegal logging by
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The Dunhuang star map of 700 AD, British
Library Or. 8210/S.3326. Public domain.
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rewarding them for keeping a digital photographic
record of the local woods."° If such projects took in the
community’s history and relation to nature, they could
lead to a relational network of nature and socialities,
where both local knowhow regarding nature as well as
the reconstruction of local social spheres would gain
new valences. Once again, such a network morphs in
time and space.

These Eurasian deep technologies capture many
kinds of movements—some vertical, from the spiri-
tual realm to the earth, and vice versa; some implo-
sive, through transformations and metamorphoses
of materials and socialities; and some across time,
folding traditional practices into contemporary (and
perhaps also futuristic) social forms. These diverse
movements cannot be mapped or represented in
either linear history or modern cartography: they are
not spatialized, immutable, or recordable as absolute
coordinates. Rather, they sow the seeds of a supernet-
work, constantly mutating with social, natural, and
imaginative intelligence. What happens if we filter our
world of technology through these movements? What
if our technology could aid these kinds of transfor-
mations? These Eurasian stories are told as a way of
making sense within the flow, and together form an
ethics of moving through, and living in common with,
the world and its cosmotechnical objects.

June, 2021

X

STAR ATLAS,

PETROGLYPHS, AND FAMILY TOKENS:

Technics and Mutation in Deep Histories of Eurasia

o a

10

See, for example, Owen Lattimore’s Inner Asian
Frontiers of China, Thomas Barfield’s The
Perilous Frontier and James C. Scott’s Against the
Grain.

See, for example, Chris Hann, “A Concept of
Eurasia”, in Current Anthropology Vol. 57 No. 1,
2016.

See Yuk Hui’s essay “Cosmotechnics as
Cosmopolitics” in this volume.

Bruno Latour, “Visualization and Cognition:
Thinking with Eyes and Hands,” Knowledge and
Society: Studies in the Sociology of Culture Past
and Present 6 (1986): 1—40.

Ibid.

See Michael Oppitz, Mobile Myths exhibition,
Kolumba Museum, Cologne, June 21 to
December 3, 2018.

Arjan Appadurai, “The Wealth of Dividuals,” in
Derivatives and the Wealth of Societies, eds.
Benjamin Lee and Randy Martin (Chicago and
London: University of Chicago Press, 2016),
17—-36.

Joan C. Tronto, “An Ethic of Care,” Generations:
Journal of the American Society on Aging 22,n0. 3
(1998): 15—20.

Federico Campagna, Technic and Magic: The
Reconstruction of Reality (London: Bloomsbury,
2018), 25.

The Forest Watcher app launched by the Global
Forest Watch project allows users to monitor
and alert illegal logging by uploading pictures
from the field. Tom Duncan, from the
sustainability and Fintech space, has proposed
the scheme of actively rewarding the upkeep of
forest.

291



Wil e feeey bl _ r

[Trgs i .:. e | .'-Tﬂl-.',"

L L B Y T |
et | [

= s b '“'"t}. '\. B f/-

TN R TS & wpea me =
ey -.. 11 i g "t

s M sz g s tebe e e AP
L RN ot i il (LR Y oF "l

T e L Pl b ) k20 - .
wy ! & gk R N bk any
[T LT L LT e .

[ - - - -
¥ = T :
i = T Il
v —

S T TR Lt

R e e o —

L L S TP 1

— iie g = o J'“" Aalyak

"-'c""' LS e

il v ikl ablae o
T

|-h..+r-

e

KYBERMETES -

rr.'ri.--. tg :u#ﬂ..r"'
IFI'“ e

=iy
“WIENER
B
=] ‘I'rr ey
N RN S

#ase da i 1aaby

- e 1-":'“; B e i i - - ¥ [ R
4 g 1” = '.ul..l.... s ol e PO T s >
B L i = il E g A -
PRl Ll M P - e i gl B, g -d---ﬁh--n a1 i
o e yobiny g | B -
N~ =i SRS

i

[l W

g Fohg w2

e —
._-.;b.:.iu"

ﬁ';;:‘:.t..;ﬂ..

e L asaima 4t TECRELTLAA
Wifa! e B Pl M gy
| e
b B gh L om Phaiw b

LT i T g-.-'-. ot e SR At

LA T i

A

LISFgr

Lo reveten de b govnyricacon
SRRUTT !Kt-:l-:'n-kuﬁt.h

o -
1

[LIE PR R ]

4l

wakb L awe

i1 e a o

A rrprrdmhiie & st L i e e, i i
L PRI

e

i Gy
" -

.
u-"u-ll

ity g, AT

T iy 1L - . il

- .
s gle st v e el i
G e et g i -l---hr\-'l.- B
¥ e B

P g _kami




S Ta by Tha g gadee SLATRL ogls p P ke

A e 'P“' == ]
wdbiag i Bea Eevlie propin e

45« P wgaaged ik o .4..4,» =
T ; u-.-"u‘- AR T - fr .\I,l,l"‘ru'ql\.\fl
SR o L P I

S 7 I .( G ‘H..f\’
Calt b VB LT
Fr _u.--lJ:-.'r"'H'!.I-
y Iregoige ansiss

PR TR T or ety

| Tai Ryl

R Ml e
iy b Wnd g 3pbihe e et e iy
oy 10RR, oth b ke Big sl BRarait of Piata)

I L T T P S R

ohmmy jleetnry yrfes

1T e ey e b e

NASA

ADRIANA BUSTOS

INASA reflects on cybernetics as systems
of social control, and propaganda as a
form of public opinion. In this large-scale
drawing, Bustos proposes a personal drift
through ideas, sentences and images,
reminiscent of colonial explorers’ note-
books.

Taxonomy, classification, codifica-
tion, and systematization are key con-
cepts for understanding the construction
of Illustration and Modernity, and every-
thing else that resulted from them. The
development of this project is triggered
by the Golden Record and the Macy
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Conferences. Held between 1943 and
1956 in the United States, these con-
ferences gave rize to “Cybernetics” as a
paradigmatic discipline in the process of
developing modern communication sci-
ences.

The Golden Record was a NASA
project that consisted of a gold record
with information in the form of images,
sounds and music that would describe
Earths’ civilization to other possible
extraterrestrial civilizations. NASA dis-
tinguishes between the Golden Record
and political propaganda by providing
detailed notes and images that create
non-linear links between cybernetics as
a form of social control, the effects of the
Macy Conferences on the construction
of current systems of control and circu-
lation of information in Latin America,
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censorship, the introjection of infor-
mation, and the history of propaganda
and its different models. Featured is a
drawing of the sophisticated operations
room, the Opsroom of Project Cybersyn.
This was an advanced cybernetic proj-
ect undertaken in Chile from 1971 to
1973 during the presidency of Salvador
Allende. It was aimed at constructing a
distributed decision support system to
aid in the management of the national
economy.

Adriana Bustos. NASA, 2016.
Graphite, crayon and gold on canvas.
105 x 181 cm.
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Witnessing
with Earth
Observation
Technologies

CRISTINA COCHIOR

In this essay, Cristina Cochior expands on the three
Vertical Atlas world.orbit workshops, which explored
the artistic, theoretical and philosophical possibilities
for a non-exploitative use of remote-sensing software
to witness Earth in all its complexity.

As remote sensors spin around Earth on satellites,
enveloping it in membranes of data, they participate
in imaginaries that describe and mobilize the world
in particular ways. The distant aesthetics that satel-
lites generate evoke a fascination with the possibility
of expanding human perception through remote
mechanic and programmatic sensing machines.
Remote sensing is the generation of data by satellites,
that either actively transmit and receive electromag-
netic radiation, or passively capture the signals of
optical and thermal sensors.

The data layers that are created by satellites frame
digital everyday life; we are attuned to the logics that
they produce. They indicate the state of the weather,
provide geolocation information, and also inform
policies for the environmental protection and man-
agement of various natural resources. However, the
same software that is used to monitor environmental
change on a planetary scale is also used to determine
possible new areas to exploit economically. Through

CRISTINA COCHIOR

their rendition into data, environments appear as pro-
grammable, extractable, a continuation of the colonial
project.!

Starting from the premize that the ways in which
remote-sensing software enable us to witness Earth
are affected by root assumptions in the data’s makeup,
thus leaving out important frictions in the process of
its generation, how is it possible to repurpose this tech-
nology to relate to the world in more affirmative and
generative ways? What awareness or data treatments
would be needed for that?

Data Worlds
Satellite data imagery quite literally creates specific
visions of the world by presenting Earth as a single
entity. Simultaneously, all the infrastructural elements
that participate in this disembodied space view propel
processes of world making.

In his article Three Aspects of Data Worlds, Jonathan
Gray points towards the world-making capacities of
data. Through the idea of “data worlds” it is acknowl-
edged that the capacities of Earth observation and
other data go beyond representation. These “shape the
way we see and think about things, serve as a common
point of connection across situations, and help to con-
ventionalize ways of organizing the world.”?

Gray defines data worlds through three main
aspects. The first is that data is capable of speech acts,
referring to the capacity of data worlds to “make things
up.” Their enunciative power comprizes both the
things that are being said as well as “the background
on which things become sayable.”® Furthermore,
data worlds are organized by and in turn organize
the meaning-making acts of various collectives.
Thirdly, Gray addresses transnational aspects of data
worlds—made possible through data infrastructures
that allow for international coordination.

Gray calls for a redistribution of data worlds that
takes into consideration for whom and by whom data
is being created, and which concerns it is mapping out.

Current Status of Earth

Observation Technologies
Earth observation (EO) data is part of a larger data
economy that has been undergoing overwhelming
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change since Sputnik was launched into orbit in 1957.
Technological advances, open data policies, reduced
launch costs, and the rize of data-processing cloud
infrastructures have lowered the participation barrier
for actors that previously did not have access to the
space sector. This in turn has given rize to diverse
applications around both commercial and citizen-led
engagement with remote-sensing data.

Based on the number of spacecraft applications
that have been filed with the Federal Communica-
tions Commission (FCC), the International Telecom-
munication Union (ITU), and in some cases from
announcements in mainstream media in 2020, a
projected 107,000 satellites could be in orbit by 2029
(AGI Ansys 2020)* launched by both state actors and
commercial enterprises.

Due to the rapid increase in resolution of newer
technologies, older, lower-resolution satellite data has
become available for greatly reduced and often zero
costs, while higher-resolution data is highly sought
after in a very competitive and rapidly growing
market. And many more possibilities for non-experts
to engage with the data have been opened up with
cloud-computing platforms such as Google Earth
Engine (GEE), enabling computational operations
like data management, storage and access to happen
on the server side, rather than the user side. Govern-
ment-sponsored initiatives are part this effort too: the
European Space Agency (ESA) launched the Coperni-

Image by Radiant Earth Foundation. It was shown by Andrei
Bocin-Dumitriu during his workshop as part of one of the
world.orbit sessions.

cus project, for example. While it is clear that this will
not immediately revolutionize the way satellite data is
used, new users can bring new critical perspectives to
remote-sensing practice.

Witnessing Data
Earth observation data is used as a technology for
witnessing the state of Earth: it produces information
that shapes various decision-making processes. The
data serves as evidence for scientific, regulatory and
commercial purposes, including resource mapping,
glocalization, or the monitoring of ecosystems.

Artist Susan Schuppli calls this form of witnessing
material. Material witnessing is “a Mobius-like concept
that continually twists between divulging evidence
of the event and exposing the event of evidence.”®
Through this term, she points towards the ways in
which matter and evidence coalesce into “a particular
kind of political project: one that discloses different
orders of knowledge and regimes of perceptibility that
enable materials to become evidential and bear wit-
ness.”® For Schuppli, the ways in which computational
data encode layers of information about material phe-
nomena are similar to the ways in which nonhuman
entities such as rocks, or oil spills in the ocean, are a
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recording of an object’s interactions with the world.
The generated data layers should not be consid-
ered merely representational, nor are they purely
indexical to their object of observation. Instead, they
produce an excess of information through the added
data layers—in themselves inexhaustible objects in
the world—which, combined with various nonhuman
and machinic assemblages can provide different
interpretations of the situatedness of the recording
(or self-recording) object. Decoupling data from a rep-
resentational function opens the possibility to more
directly engage with its world-making capacities.

Innocent Observers
Witnessing is no innocent act, as media historian Lisa
Gitelman states. She traces parallels between the figure
of the “innocent observer” as it was enabled by the
advent of photography and as it is currently enabled by
the misleading, but prevalent oxymoron “raw data.””
Appearing to be unencumbered by human agency,
photography was also presumed to be an instance of
mechanical objectivity when it first appeared. Because
of this perceived quality, photography started to
become a de facto tool of observation. Photography is
nowadays understood as a deeply rhetorical practice
which generates its own subjectivities.

The historical perception of photography as a
medium of truth is not dissimilar to how satellite data
is currently regarded. Lisa Gitelman argues that, just
like photography, “data too need to be understood as
framed and framing.”® Satellite data are not merely
faithful recordings, but are generated by particular
understandings of ecology, mathematics, physics,
chemistry and engineering, as well as the political and
sociological commitments of its makers.

Furthermore, satellite imagery does not use cam-
eras as a capturing technology to create images of
Earth. Instead, the data collected is processed and
analyzed by algorithms that decode it and thereby
render it intelligible to humans. In certain cases where
machine-learning algorithms are used, processes that
cannot be directly witnessed by humans occur. Satel-
lite imagery for this reason is often claimed as a tech-
nology that is less susceptible to human biases. But
behind this data lies a gamut of decisions determining
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Tega Brain. Deep Swamp, 2018.

how a question is translated into measurements form-
ing the data-collecting processes. Certain possible
meanings are preselected that crop out other possible
framings.

Once data is captured, it still undergoes multiple
steps of transformation, from the binary information
to pixel values, to being composited from different
sources into one image, to having gaps removed
and conflicts resolved, to being saved as a file, then
uploaded to be matched with other data. At every step,
the contingency of the computational translation acts
affects the outcome in ways that may be imperceptible
to human vision, even if they are presented as having
a direct connection to it.

Oceans in Transformation
The work of spatial research organization Territorial
Agency addresses these processes and offers an inter-
esting alternative approach. The process of merging
data into one coherent narrative is challenged in their
work Oceans in Transformation, which takes the ocean
as its primary focus and works from the premize that it
has been irredeemably transformed by anthropogenic
infrastructures.

Oceans in Transformation creates dynamic images
by bringing multiple datasets together. The aesthetic
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appeal of the dynamic images serves a rhetorical
function: to gather viewers around them and direct
their attention to meta-narratives that are not directly
depicted.

Through the overlap of multiple ocean datasets,
patterns become visible which are not captured in the
data, but instead emerge from the gaps between dif-
ferent qualities and perspectives that play out within
it, potentially in conflict with each other. Rather than
working on a unifying narrative of the ocean, the
project is built around these incongruences. Multiple
narratives and conflicting perspectives are presented
simultaneously, thus countering the allure of apparent
neutrality, refusing reconciliation.

Oceans in Transformation challenges the claim
that increasing Earth-mapping efforts would produce
a more precize understanding of the world. What
emerges from these different juxtaposed ways of per-

Chiesa di San Lorenzo. Territorial Agency: Oceans in
Transformation at Ocean Space, 2020. Photo by Enrico
Fiorese.

ceiving the ocean through data, is that the ocean itself
cannot actually be seen: there is no singular agent that
is the ocean. Every perspective reveals another one.
The possibility arizes that the ocean does not want
to be seen, a visibility which in this case would trans-
late into more opportunities for extraction. This is in
direct opposition to the mantra that is often heard in
machine-learning communities whereby “more data is
better data.”

Deep Swamp
Tega Brain’s work, Deep Swamp, focuses on a different
dimension of data worlds and critically addresses the
possibilities and limits of machine-learning models in
dealing with the ongoing climate crisis. She questions
the perception of the environment as a knowable and
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controllable system that is open to intervention. Deep
Swamp is a triptych of terraria with semi-inundated
environments. Three differently trained artificial intel-
ligence agents were each assigned with caring for one
of the terraria in the gallery environment. They base
their rehabilitational interventions on different notions
of what an optimal landscape is after being trained
using different selections of images from Flickr and
Google Art Project. One was trained to recognize what
a “natural wetland” looks like, one was trained to rec-
ognize “landscape art,” and the last one was trained to
recognize best settings to attract gallery visitors’ atten-
tion. Based on the images and the classification model

they are given, the algorithms learn to identify patterns
that will then be used to make decisions. The spectrum
of possible action is constrained by the datasets: the
algorithm only changes the room acclimatization to
imitate the wetland categories it has identified in the
Flickr photographs, but not to prevent the plants from
dying, for example.

The attempt to reduce human involvement in the
process makes the particular human biases involved
at different stages in the model’s training glaringly
obvious: starting from the geographical demograph-
ics of the platforms’ user bases, to the cultural under-

CRISTINA COCHIOR

standing behind the search terms, to the historical
preferences in canonized Western art.

Asunder
In Asunder, which Tega Brain developed with Julian
Oliver and Bengt Sjolen, an algorithm trained on
Landsat 8 pictures generates fictional landscapes
using Google Brain’s inpainting technique. The algo-
rithm reconstructs missing parts of an image in such
a way that its intervention is unrecognizable. The
project combines a conventional Earth model with an
atmospheric model, an ocean circulation model and
a land-use model to simulate Landsat 8 tiles. Asunder

Tega Brain, Julian Oliver & Bengt Sjolén, Asunder, 2019.

starts with a Landsat8 tile of a particular region, uses
a GAN algorithm to create multiple geo-engineering
proposals, applies one, and then proceeds to interpret
the (fictional) development of the tile by looking at
the land-use parameters that are input to a climate
model. This leads to realistically visualized absurd and
desperate scenarios for geo-engineering. Both Asun-
der and Deep Swamp respond to the growing interest
in Al in relation to current environmental crises, yet
they criticize the techno-solutionist approach that is
frequently encountered in geo-engineering.

The approaches by Tega Brain and Territorial
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Agency both address strategies to escape the infra-
structural subconscious, either by speculating on Al
agency or by refusing to normalize data and entertain
its discursive capacities. Both move beyond repre-
sentational expectations of data and develop critical
applications that open up possibilities for alternative
data practices.

Data Infrastructures
The works mentioned above also point towards the
mechanisms that are set in motion in order to create
the data. From the sensors themselves, to the satellites,
the servers needed to run the algorithms that decode
the data, and the companies providing the services:
each of these elements organizes certain relations
between technologies, people and things, and perform
a particular worldview in doing so.

Seda Gurses and Roel Dobbe use the term “com-
putational infrastructures” to describe the breadth
of factors involved in creating and maintaining such
infrastructures.” Computational infrastructures come
“not only with [their] own tools, values and environ-
mental implications, but also with an expansive polit-
ical economy, propelled by an immense amount of
global capital investment.”°

Earth-sensing software relies on computational
infrastructures to gather, analyze, render, and make
available data assessed on metrics of optimization and
efficiency subservient to venture capital. This in turn

GPlates web portal: geology view. Earthbyte Group and
Scripps Institution of Oceanography. From the article We
Have Always Been Geohackers by Femke Snelting, Helen
Pritchard and Jara Rocha.

WITNESSING WITH EARTH OBSERVATION TECHNOLOGIES

is dependent on extractive geo-engineering practices
harming Earth. Forefronting the axes of power that
make the generation of data possible is a necessary
step in the efforts to reconfigure software technocul-
ture otherwise, without being assimilated into it.

Depths and Densities
The Underground Division collective, comprized
of Femke Snelting, Helen Pritchard and Jara Rocha,
propose a form of thinking-with software that may
address this point of tension. Thinking-with software
for them relies on “engagement with technological
objects that is potentially porous to nontechnical con-
tributions; that is: to those by queers, women, people of
color, non-adult and other less-entitled contributors.”"

The Underground Division devized the Depths and
Densities workshop in which participants were think-
ing-with GPlates, a free software program and web
portal for tectonic plate modelling. They developed
“resistant vocabularies, creative misuses and/or plau-
sible f(r)ictions” which would unsettle the extractivist
bias present in the software through the figures of
disobedient bug reporting and disobedient action
research.’? These methods of doing research attempt
to interrupt and transgress the projected production
cycle of theory and practice by engaging with recon-
figurations of publishing as an epistemic format.

In this case, the group engages with practices of
bug reporting as a mode of affirmatively critiquing
software “in order to technically equip ourselves with
partial and localized repair possibilities, while resist-
ing the production of ever-new and naive reparative
fantasies.”’®

The work of trans*feminist, queer, anti-racist
collectives such as The Underground Division crit-
ically considers not only the subjectivities produced
through “innocent” mechanical observers, but also
who has the response-ability in witnessing these acts.

Cosmograms as Infrastructures of Thinking
Engaging with the poetics and politics of infrastruc-
tures points towards similar affective strategies, such
as those of cosmograms introduced by Lukas Likavcan
in his book, An Introduction to Comparative Planetology.
Cosmograms, he explains, are “diagrams of intrinsic
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logic of our universe,” which “present different images
that [show] implicit traces of different relations which
might be repeatedly applied through different registers
of reality.”** They are abstract mappings of metaphysi-
cal, political and material relations between things that
display ontological beliefs about how the universe is
organized. ®
He provides five figures as examples of cosmo-
grams: the Planetary, the Globe, the Terrestrial,
Earth-without-us, and Spectral Earth. Currently,
commercial mainstream technology, including sat-
ellite data infrastructure, operates on the vision of
the Globe, where Earth is a passive, domesticated
container of goods that can be neatly divided and
turned to profit. These perceptions can be observed in
the design of the technologies we use, which equally
depends on a vision of Earth as an object that can be
neatly sliced into data. In the Depths and
Densities workshop, participants flagged
the extraction-infused vocabulary of the
GPlates software manifested by example
in the “grabbing” gesture, which argu-
ably brings up histories of land-grabbing.
Cosmograms could be understood
as another form of thinking-with the
data worlds generated by computational
infrastructures. Thinking-with other cos-
mograms than that of the Globe as a type
of toolmaking for imagination suggests a conceptual
direction that is both critical and generative.

1 Gabrys, Jennifer. Program Earth. Minneapolis, Ibid.
London: University of Minnesota Press, 2016.

2 Gray, Jonathan. Three Aspects of Data Worlds.
Krisis: Journal for Contemporary Philosophy.
2018. Web. https://archive.krisis.eu/
three-aspects-of-data-worlds/

N o

Ibid.
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Gitelman, Lisa. ‘Raw Data’is an Oxymoron.
Cambridge, MA: The MIT Press, 2013. 12 Ibid.

Girses, Seda, and Dobbe, Roel. ‘Seminar on
Programmable Infrastructures’. 2020. Web.

CRISTINA COCHIOR

Closing Remarks
Being able to observe what is happening around the
world, whether it is crop monitoring, forestry plan-
ning, illegal logging, pipeline monitoring, oil spills
detection, iceberg monitoring, or handling disasters,
makes remote sensing a key technology in addressing
the present climate urgencies.

The different artistic and theoretical practices that
have been mentioned establish possible tactics for
highlighting the complexity, uncertainty and ambigu-
ity in Earth observation (EO) software. Their interven-
tions and engagements with the data worlds produced
by such technologies generate a shift in attention from
matters of fact to matters of concern, thus allowing for
the response-ability of a broader group of people out-
side the scientific experts and commercial planners
currently dominating the field, including those who are

subjected to the forms of violence spurred
by the currently dominant cosmogram.
And while attempting to repurpose
the Globe-imbued logics of EO software
for scalable political action without per-
petuating its cosmogrammatic insinu-
ations, there is an urgent need to create
moments of witnessing the techno-social
practices that govern everyday life and
to gesture towards anti-colonial, non-ex-
tractive forms of relating to Earth which
attest to its complex, unknowable assemblage. And
for that there is generative potential in the transfor-
mative acts of disobedient thinking-with witnessing
technologies, the refusal to normalize data processes,
the experimentation with non-violent data worlds, or
the work through alternative cosmograms.

April, 2021
Knowledges, Arts, Practices. Munich: Wilhelm
Fink Verlag, 2021.

13 Ibid.

14 Likavcan, Lukas. Introduction to Comparative
Planetology. London; Moscow: Strelka Press,

3 Ibid. https://www.tudelft.nl/tbm/programmable-in- 2019.

4 AGI Ansys. 2020. ‘107,000 Planned Satellites by frastructures 15 - . 2020. ‘Vertical Atlas—world.orbit’. Video,
2029’ Video, 1:11. Web. https://www.youtube. 10 Ibid. 53:25. Web.
com/watch?v=0WB7ZySDHg8 11 Pritchard, Helen, Jara Rocha and Femke

5 Schuppli, Susan. Material Witness: Media,
Forensics, Evidence. Cambridge, MA: The MIT

Snelting. “We Have Always Been Geohackers.”
Eds. Annike Haas, Maximilian Haas, Hanna

Press, 2020. Magauer and Dennis Pohl. How to Relate:
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Lunar Economic Zone

ZHAN WANG

Lunar Economic Zone is a fictional place
in the future where the urban landscape
of the Chinese city of Shenzhen meets
the moon: a fantastical creation in fluo-
rescent pink, orange and yellow. On 15
August 2028, a festive parade will be
held here to celebrate the arrival of moon
minerals on Earth: the “Mid-August
Day Lunar Mineral Parade.” An endless
space lift takes the parade visitor to the

main mineral port, the beating heart of
the technological space city. The scene is
at once familiar and alienating: a satiri-
cal exaggeration of the modern Chinese
city. Impressive agglomerations of sky-
scrapers, bridges and roads are framed
by dragons, Buddhas and hot-air bal-
loons. Tradition is also given a place in
this city of the future, albeit distorted,
discolored and different. The natural
landscape has been replaced by a fab-
ricated environment. This fictional dig-
ital reality is built with and uses moon
minerals. It is a far cry from today’s real-
ity: as the largest producer of rare earth
minerals, China dominates this market.

Lunar Economic Zone gently confronts
the viewer with the consequences of
increasing Chinese expansionism by
extending it to a still relatively undis-
covered technopolitical zone: the moon.
Lunar Economic Zone weighs the propa-
ganda of a technotopical future against
our fears and desires. Who has control
over earthly minerals? Will the moon be
colonized if earthly resources run out?
Who can stop this global depletion?

Zhan Wang. Lunar Economic Zone,
2019.
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Deep Politics

LUKAS LIKAVCAN

I.
Verticality has acquired a bad reputation. It is seen as
an unwelcome symbol of oppression, domination, or
control, with connotations of hier-
archy or even coercion. However,
I would argue that the very idea of
verticality requires more critical
appreciation than it usually receives.
I am not referring to the common-
place declaration that a middle way

“[O]f all sciences
of inert matter
thermodynamics
is the nearest

II.

Living in the highly transient geopolitical space of
Eastern Europe, I have an intuitive sympathy for the
intellectuals whose key scientific contributions can
help us understand the unravelling ecological emer-
gency of the twenty-first century. The most prominent
among them is the Romanian economist Nicholas
Georgescu-Roegen who, in his groundbreaking book
The Entropy Law and Economic Process (1971), devel-
oped the foundations of contemporary ecological
economics—a discipline that brings economic phe-
nomena down to earth by treating them as material
and energetic flows in the socioeconomic metabolism.
His intuitions align very well with the idea of the Earth
layer as a site of planetary metabo-
lisms, with the idea of the Stack
itself as an amalgamation of appara-
tuses with particular appetites and
digestive properties. At the same
time, Georgescu-Roegen tackles the
metaphysical idealism at the roots

is needed between horizontality to man’s of modern economics, an idealism
and verticality, or that a combina- skin—literally, not so extreme that even Hegel would
tion of both principles is necessary fi gur ativ ely »” be an appropriate pharmaceutical,

in political organization and social
vision. Instead, I want to make ver-
ticality relevant in the register of
politics-to-come that is slowly being
articulated in the Earth layer as an
intersection between geophysics,
geochemistry, geoeconomics, and
geotechnology. This politics-to-come stems from a
less geopolitical and more geological notion of verti-
cality—the vertical axis of historical layers rather than
that of the hierarchy of power. By uncovering this reg-
ister, we may even come to realize that “politics” is a
helplessly imprecize designation of what is going on.
For the time being, however, I use the word “politics”
in a vague and somehow equivocal manner to denote
wildly different registers of normativity, which will be
distinguished over the course of my argument. While
I depart from the field of political ecology, my con-
tention is that the very term “political ecology”
simultaneously leads to my conclusion and prevents
us from reaching it.

Nicholas Georgescu-
Roegen, The Entropy Law
and Economic Process (1971)

at the proper dose. This idealism,
which assumes that economic pro-
cesses are reversible, conflicts with
the findings of thermodynamics,
the branch of physics that studies
heat exchange. Together, the two
fundamental laws of thermody-
namics—that the total energy of the universe remains
constant, and that the entropy of the universe always
increases—mean that any energy transformation con-
tains an irrevocable qualitative change of available
energy (which can be transformed into mechanical
work) into unusable waste energy. Entropy is an index
of this change: the more unusable energy exists in
a system, the higher its entropy. All processes that
involve thermodynamics are thus irrevocable, and
while we may observe many local “islands” of stable,
low entropy (such as our solar system, including the
Earth and its biota), the flow of energy in the entire
universe has only one direction.
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IIT.

What are the economic implications of thermodynam-
ics for the Earth layer? According to Georgescu-Roegen,
thermodynamics brings to economics an element of
historicity that can be best expressed by modelling
economy as a process. The economic process con-
sists of funds—land, capital, and labor power—and
flows, which can be divided into input flows (natural
resources, such as rare earths or solar energy; materi-
als transformed in production processes, such as glass
or metal; flows maintaining capital, such as spare parts
of machines) and output flows (commodities, taken
as products of an economic process, and waste). It is
precisely the non-identity of input and output flows
that makes the model truly thermodynamic, since it
both includes the moment of qualitative change in
the process and accounts for waste as one output flow
in the form of latent energy or dissipated matter. In
contemporary ecological economics, this “flow-fund
model” has evolved into a vision of the economic
process as an artificial metabolism. Mario Giampietro,
Kozo Mayumi, and Alevgiil H. Sorman, the authors of
The Metabolic Pattern of Societies (2012), demonstrate
that—just as an organism takes in food from its envi-
ronment, decomposes it into basic energy carriers and
nutrients (anabolism), turns them into new biochemical
compounds (catabolism), and maintains an equivalent
output of waste and residual heat—the economy can be
understood as a giant metabolism of sorts. The crucial
implication is that metabolism is possible insofar as
there is an environment that provides sunlight, water,
and nutrient sources and guarantees optimal tempera-
tures and other climate conditions. On the side of the
metabolic process, the imperative is thus to produce or
reproduce the environmental conditions that allow for
its continuation. In the case of the artificial economic
metabolism of the Stack, the question is, then, how
should these environmental conditions be produced
or reproduced?
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IV.

How to navigate through the potential answers to this
question? Seen from the vantage point of philosophy,
the metabolic paradigm suggests that thermodynamics
has normative implications. It is a consequence of the
irrevocability of material and energetic transforma-
tions in economic processes, since it poses constraints
on how the viable environment of the artificial metab-
olism can be produced or reproduced. In other words,
the figure of the limit diagrams a space of possible
futures of the artificial metabolism of the Stack. This
aligns with my observations that:

If chemistry is political,
politics is also chemical; or in
other words, politics always
involves the operation and
manipulation of chemical
compounds and processes
... politics as we know it

is contested by the fluid,
dynamic and precarious
realities of politics-to-come,
where every action can be
read as a chemical process
in the planetary ecosystem,
since it is linked—directly

or indirectly—to carbon
emissions, metabolism of
methane and nitrogen,
acidification of the oceans,
and so on.

LUKAS LIKAVCAN

These processes include forest fires with massive
impacts on the global climate, the geopolitics of oil, or
the EU’s approach to the eventuality of a no-deal Brexit
as a major natural disaster. In this essay, I would like
to elaborate on this line of thought with the claim that,
given the normative importance of thermodynamics,
planetary metabolisms (the procedural substrate of
the Earth layer) constitute a landscape of deep politics.

V.

In debates about normativity, invoking scientific
knowledge of nature is always tricky. One tendency is
to hastily presume the latent normativity of the natural
world through analogies to the more familiar political
and ethical normativity of the social realm—transfer-
ring motifs between Malthusianism and Darwinism
in the nineteenth century, or anthropomorphizing
beehives or anthills as urban designs of sorts. Another
tendency is to identify primordial templates of politi-
cal and ethical normativity in nature, seeking thus an
ultimate authority for certain laws, customs, actions, or
decisions—Rousseau’s noble savages, Schmitt’s justis-
sima tellus, Kropotkin taking cues for anarchist politics
from the cooperative behavior of other animals, as well
as attempts to naturalize strategies of heteronormativ-
ity, patriarchy and white supremacy). Neither direction
is tenable for deep politics, which claims instead that
there are degrees of normativity in the natural world,
but not of the same provenance as political and ethical
normativity, although both politics and ethics genea-
logically emerge from this latent space. Normativity
in ethics, for example, denotes standards of individ-
ual behavior in morally relevant situations; when we
invoke values such as equity or justice, we cross the
boundary of ethics towards politics, where we deal
with the public negotiation of values, either in dis-
cursive fields (diplomatic negotiations, public debate,
protest marches) or nondiscursive fields (blockades,
street fights). Just as we can clearly distinguish ethi-
cal and political normativity, I argue that we can also
recognize ecological normativity, which is distinct from
other domains in the sense that it cannot be negoti-
ated in the same manner as political normativity, nor
strongly associated with ethical judgments about what
is good and bad.

DEEP POLITICS

VI.

Ecological normativity explains what deep politics is
and how it relates to political ecology: it is not an exten-
sion of politics as we know it, politics as the public
negotiation of values, to the sphere of ecology, but a
deduction of a hidden layer of politics-to-come from
ecology, with its own laws, struggles, and actors. The
imperative of ecological normativity, then, is clearly
not to “follow nature,” but to pursue species-specific
normative projects (in ethical and political domains,
for example) without running into sharp conflict
with the older layers of normativity. Returning to the
concept of verticality at the beginning of this essay,
the “deep” in “deep politics” indicates that the realm
of normativity is modelled on geology as a layered
topology, where each new layer extends and even
overcomes older layers. Older layers are conditioned
by newer layers, which thus remain constrained (but
not fully determined) by older layers (for example,
the thermodynamic boundaries imposed on artificial
metabolism). That gives the agents in the most recent
layers a maneuvering space that is surprizingly gen-
erous, even allowing for interventions at the planetary
scale usually referred to as “geoengineering.” The
ecological normativity of deep politics implies that
the political situation of climate crisis that we are wit-
nessing is a struggle over the chemical composition of
the atmosphere, not over the discursive composition
of the noosphere.?

It also instructs us to judge technology—under-
stood as exosomatic instruments, following mathema-
tician Alfred Lotka—not through alignments between
the essence of technology and the environment in
which it is deployed, but through strategies for pro-
duction and reproduction of the viable environmental
conditions of the artificial metabolism already taking
place. As Georgescu-Roegen wrote, “Man’s existence
is now irrevocably tied to the use of exosomatic
instruments and hence to the use of natural resources
just as it is tied to the use of his lungs and of air in
breathing...”s
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VII.

The last remark should be read as an unexpected
twist to Georgescu-Roegen'’s vision of the economic
process, underscored by the advent of planetary-scale
computation. Given that the historical unfolding of
the artificial metabolism is also irrevocably oriented
in only one direction, what originally started as an
innocent evolution of exosomatic instruments has now
matured in the Earth layer of the Stack, to the extent
that “instrumentality” is no longer a proper term to
define what contemporary exosomatic apparatuses
are doing. Perhaps “exosomatic” is not even the right
word anymore, as it becomes increasingly difficult to
recognize planetary-scale computation as a prosthetic
extension of human organs. Consequently, the Stack
gradually approximates the regime of ecological
normativity, which is precisely not the same thing as
naturalization of computation in political terms. We
are no longer in a situation where a question of tech-
nology could be phrased in terms of ethical-political
normativity. What started in basal ecological norma-
tivity has revolved, in the manner of a Mobius strip,
back to the point of its departure, back to ecological
normativity—this time embodied in what authors such
as Jennifer Gabrys have called “the becoming environ-
mental of computation. Whatever the future ethical
and political programming of the Stack (which is not
in itself a thing to be programd, but first and foremost
a structured model of the historical conditioning of the
involuntary cosmopolity), it will be bound by the emer-
gent, yet irrevocable, presence of planetary scalings
and computational processes. And hence, whatever
interventions we take against the runaway climate
catastrophe, it will be impossible to avoid addressing
the vision of both geo and engineering upon which they
will rely.

April, 2021
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Lukas$ Likav¢an, Introduction to Comparative
Planetology (Moscow: Strelka Press, 2019), 8.

In the Eastern-European intellectual tradition,
the term “noosphere” first appears in writings of
Vladimir I. Vernadsky, who used it to describe a
generalized sphere of human intellect or
discursitivity, forming a new layer of the
planetary system. See Eglé Rindzeviciute,
“Soviet Policy Sciences and Earth System
Governmentality,” Modern Intellectual History 17,
no. 1 (2020): 179-208.

Nicholas Georgescu-Roegen, The Entropy Law
and the Economic Process (Cambridge: Harvard
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Jennifer Gabrys, “The Becoming Environmental
of Computation: From Citizen Sensing to
Planetary Computerization,” Tecnoscienza 8, no.
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APPROXIMATION (EYES OF THE WORLD)

Approximation
(eyes of the world)

KATJA NOVITSKOVA

How do we represent technological nar-
ratives? Katja Novitskova delves into
our relationship with technology, and
the stories we tell with and about it.
Approximation (eyes of the world) unifies
technology, science, culture and biology,
which together broaden our view of the
cosmos. Approximation (eyes of the world)
is a visual representation of the way in
which algorithms process the world. The
software that Novitskova used for this is
based on the work of the mathematician
Alan Turing, who in the previous centu-
ry tried to use mathematical formulas to
fathom biological patterns. Novitskova’s
work draws on similar research, which
she explicitly extends to culture and aes-
thetics, in addition to mathematics, tech-
nology and biology. Approximation (eyes
of the world) is a compilation of various
photos that Novitskova then processes
individually with a software program. A
news photograph of a black hole is com-
bined with images of an iris scan, used
for personal identification, and two rhi-
noceroses captured by a drone with an
infrared camera. Each image has a tech-
nological and cultural reference on both
the maximum and minimum scales.
They go beyond the boundaries of the
body and the universe. From the iris
to the black hole: inside and outside do
not exist in this visualized reality. What
connects the various images is that they
have all been read by a machine, and
then translated into images that the
human eye can see. Novitskova then
combines all the images in an aesthetic
representation that merges technology,
biology, science and culture.

Katja Novitskova. Approximation
(eves of the world), 2021.
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MATTER, SPIRIT, AI

Matter,
Spirit, Al

JORDI VALLVERDU

Can Artificial Intelligence (AI) be understood as a uni-
versal success of human intelligence, or does it show
differences in its design based on location? Is its design
polarized on Western and Asian areas?

Shared Lineage
If we backtrack to the foundational philosophies
behind Al there is no such athing as an Al and robotics
paradigm specific to Western or East Asian research.

The cognitive sciences, a multidisciplinary
research field encompassing Al, psychology, neurosci-
ence, philosophy and linguistics, employs three main
theoretical approaches. Firstly, the cognitivist compu-
tational-symbolic approach, which analyzes the mind
in terms of computations and information processing
according to identifiable logical rules. Secondly, the
connectionist-dynamic line of reasoning, which ana-
lyzes the mind as a network that produces regular
and definable behavioral dynamics. It models mental
or behavioral phenomena as the emergent processes
of interconnected networks of simple units. Lastly,
the embodied-enactive approach, which interprets
cognition as emerging from the activity of embodied
agents, for in order to function in the world, we must
be embodied within it.

According to Pickering (1997), the interest in
reducing mental life to computational procedures led
experts to move from cognitivism to connectionism,
opening the door to a fruitful interaction with Bud-
dhism. Connectionism shares common ground with
Buddhism in that it considers behavior as resulting

JORDI VALLVERDU

from connections and relationships, rather than being
caused by a biological processor that acts like a CPU.
Buddhism, like connectionism, does not perceive
any central self that controls the actions of the body,
only the interaction of khandas or aggregates. In the
(third) school of enaction, autopoietic automata offer a
framework for investigating computational and com-
plexity issues in the evolutionary self-reproducing
processes. In this way, the Cartesian body-soul dual-
ism is remediated.

In short, from the perspective of sciences of the
mind from the second half of the twentieth century
until today, there is a shared lineage between East Asia
and Euro-America with regards to the creation and
simulation of artificial intelligence.

At the engineering and programming level, too,
scientists in both parts of the world follow a func-
tionalist approach to Al and robotics, embracing the
universal might of these technologies. Yet there are
differences, on geopolitical and economic grounds as
well as in the domain of social reception.

Geopolitical Race
There is a true race for Al leadership in all areas of the
world, with three main actors: China, the EU,and USA.
But the truth is that semiconductors are entirely pro-
duced in Asia, and according to the World Intellectual
Property Organization, leading tech companies in
South Korea and Japan (in that order) have the highest
number of Al patent filings.

Analysis shows that Al and current techniques
(machine learning, deep learning, NLP) are being
implemented in a similar way by the TOP 5 worldwide
companies, four based in the US (Amazon Web Ser-
vices, Google Cloud Platform, IBM Cloud, Microsoft
Azure) and one in China (Alibaba Cloud, although its
founder Jack Ma defined it as “Alibaba intelligence”).!

Social Reception
The multidimensional implications of the design of Al
systems inevitably touch upon questions relating to
notions of identity, self, autonomy, morality or spiritu-
ality,? to name but a few, that are all quite sensitive to
cultural nuances.

How engineers, designers and audiences approach
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these questions is deeply influenced by the cultural
framework within which they work. Cultural heri-
tages, specifically those related to the religious or spir-
itual understanding of reality, shape how Al experts
conceive and develop some of their Al systems.

Despite these points of convergence between East
Asia and the West in the philosophy of mind, we can
still identify two broad cultural traditions in popular
science and popular culture. On the one hand, there
is the shared characteristic of Western dualist meta-
physics, shaped by ancient Greek thinkers, Christian
beliefs and scholarship, and the rationalistic tech-
no-scientific worldview that began to emerge during
the so-called Enlightenment. On the other hand, there
is the consistent element of ideas found in monist tra-
ditions from China (Confucianism, Taoism), Korea
and Japan (Buddhism, Shintoism).

Animportant aspect of the Western tradition is the
understanding of reality through the dual aspects of
matter and spirit, which maps again onto the dualities
of body and mind, earth and heaven, temporal and
eternal, approximate and perfect, sinful and virtuous,
object and subject, nature and human, et cetera. The
Asian monist traditions tend to dilute the notion of the
uniqueness of human subjectivity, as well as defend
the continuity between humans and other entities.
(This is understood as “animism” or even “pantheism”
in European philosophical traditions and is basically
considered heretical in the Christian mindset.) In
short, monists maintain that all reality shares the
same nature, while dualists differentiate between two
fundamental aspects of reality.

This distinction is even greater in relation to Al
implemented in robotics, which is surprizing, because
in terms of the technologies applied there is no real
difference to speak of.

So, despite Al and robotics researchers around the
world using similar parameters, models, and tools in
their work, they differ significantly in their perception
of such machines or so-called intelligent systems.
(Recent empirical studies have shown that these dif-
ferences manifest themselves even on the level of the
cognitive processing mechanisms involved.®)

In Japan, Buddhist engineers like Masahiro Mori
even defend the divine nature of robots.*® His philo-
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Connectionism
shares common
ground with
Buddhism

in that it
considers
behavior as
resulting from
connections
and relation-
ships, rather
than being
caused by

a biological
processor that
acts like a CPU.
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sophical analysis goes beyond the basic identification
of human and divine natures, and also considers the
notion of free will. Mori affirms that a robot follows the
rules programd by a human, and therefore can act as
if it is free, although it isn’t. On the other hand, when
a human acts, “every movement of my hands or feet,
every blink of my eyelids, is the result of the Buddha’s
will. There is no way in which a human being’s body
or mind can separate itself even momentarily from
the Buddha’s laws.” To express it differently, in the
words of Yuian Iwasawa: “every single hair contains
the Buddha nature.”® Therefore, because Buddha
directs the actions of humans and robots, there is no
real difference between human and robotic nature and
actions: everything is imbued with the Buddha nature.

Most studies in China, South Korea and Japan
reveal that Confucianism, Daoism, and Buddhism
shape particular attitudes towards robotics that not
only tend to be much more friendly than the mistrust
that is much more ubiquitous in the West: they also
include spiritual dimensions.

This also allows robots to fulfil very different roles
in society in China, Korea or Japan when compared
to Western countries. In the Asian sphere, robots
often perform religious duties in important shrines or
temples. In March 2019 a new robot was stationed at
Kodaiji Temple (Kyoto, Japan). Mindar, as it is called,
is a robotic Buddhist priest modelled after Kannon
Bodhisattva, the Buddhist Goddess of Mercy. This
$1 million robot was created by Hiroshi Ishiguro
Laboratories at Osaka University, famous worldwide
for its perfect humanoid robots called Geminoids. Its
main duties are to preach as well as transmit Buddhist
ideas to new generations or audiences. Pepper robots
(designed by SoftBank Robotics) have been used
at different Buddhist rites in Japan, and in China,
Xian’er, a robotic monk, performs Buddhist priestly
duties at Lonquan Monastery.

In Western countries, although one of the first
automata was Juanelo Turriano’s famous monk, circa
1565, only one experimental Protestant priest-robot
has been identified: BlessU2.” Western religions show
significantly less interest in incorporating robots into
their cults.

In 2011, as part of the (wonderful) JSPS fellowship
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I obtained at Nishidalab at Kyoto University, I stud-
ied Human-Robot Interactions (HRI). I conducted
research into the extent to which the assumptions
humans have about the skills robots possess affects
their interaction with them. Also, I was interested
in what differences could be observed between two
groups of subjects. One group consisted of Koreans,
Japanese, and Chinese, while the second group con-
sisted of Europeans, North Americans and Canadians.

After performing multiple one-on-one sessions in
which a human interacted with a robot, two patterns
were identifiable.® First of all, and not surprizingly,
it was clear that the more human or advanced one
considers a robot, the more one treats it as a human.
Secondly—and this was a surprize for me—there were
strong differences in behavior between the Asian and
the Western groups. In a nutshell: Asians treated the
robot with respect and considered it to be almost
human while Westerners touched the robot without
reserve, observed it very closely, and in general inter-
acted with it without politeness. They treated it as a
machine, not as a sentient being.

At emotional, affective and sexual levels, there are
again profound differences between cultural attitudes
towards robots. When Al, robots and humans are con-
sidered to share the same existential level, this appar-
ently opens up the possibility that a robot may have
an identity. In 20009, 27-year-old Nene Anegasaki from
Tokyo married the computer avatar of a character in
a Nintendo DS game. In 2018, 35-year-old Akihiko
Kondo married the cyber celebrity hologram Hatsune
Miku, projected by a Gatebox machine.

The attitude toward robotics and Al in Japan,
South Korea and China also normalizes the existence
of artificial friendships. In Japan the cultural code of
otakuism emerged, in which traits that are desirable in
humans are recognized in sex robots.” Although initial
innovations were developed in Europe and the US, the
production of sex robots is experiencing a boom, espe-
cially in China.

Relating to robots as sentient beings capable of
friendship and love has become part of certain East
Asian cultures, but is not only reserved for humanoid
robots. Owners of AIBO (the Sony robot cat or dog)
not only overestimated the real skills of their pets,'®"
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but also considered them as a part of their family and
even buried them in sacred places. For example, in
2018 the Kofuku-ji Buddhist temple in Isumi, Japan,
conducted solemn funeral rites for 114 AIBO.
Furthermore, the famous Moral Machine experi-
ment by MIT revealed a strong divergence between
different cultural clusters in the perception of the pos-
sible morality of Al
Al is the core of the new economy, the new politics
and the new scientific knowledge, and is therefore the
most fundamental tool for any contemporary society.
Different cultural embedding of Al and robotics
also opens up different scenarios for the participation
of Al in government and legal processes. The imple-
mentation of Al in Chinese society leads to unprece-
dented precision in the scrutiny of citizens’ behavior
(which is not necessarily perceived as unethical), where
the role of Al in policing, in legal decision-making, or in
liberal democracies is met with a lot of suspicion.'? And
although a shared universal Al legislation with trans-
versal values could theoretically be achieved,'® every
nation also wishes to maintain control over its own
resources, and Al is among the most valuable of these.
We cannot say that these strongly distributed
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population responses are biases. They represent the
real understanding of such populations about the
core values of reality.'* '° In this sense, when we talk
about human perception of robotics, there isn’t a single
objective reality. Different human populations react dif-
ferently to the same inputs.

This is surely the most important lesson from all
studies on HRI and social robotics: we will have a rich
set of robotic devices adapted to the characteristics of
local populations that will affect how robots behave in
terms of bodily movements, speech design, embedded
moral codes, and ways of establishing a successful
interaction with humans at a cognitive level.

I would argue that we must look at such variations
as the success and essence of humanity: the co-exis-
tence of multiple ways of dealing with reality. This
is one of the finest qualities of human populations:
despite sharing the same bodily starting point, humans
design different heuristics, languages, strategies, tradi-
tions, spiritual, aesthetical and ethical perspectives.
And this will be preserved with the new companions
of humans in the close future: robots like us, different

X but also similar.
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HEXEN 2.0 From ARPANET 1o BARWARS via the Interner

HEXEN 2.0

SUZANNE TREISTER

Suzanne Treister’s tarot card game is
a cosmological, mystical reading of the
Internet. The hand-drawn and inscribed
cards represent major figures in the his-
tory of the Internet as a space for ambi-
guity, occultism and mysticism—from
cybernetics to psychedelics, and from
mathematician Nortbert Wiener and
psychologist and psychedelics expert
Timothy Leary to cultural anthropol-
ogists Gregory Bateson and Margaret
Mead. These figures are the archetypes
of the history of the Internet, and are
depicted by Treister as personified
timeless patterns. Through the tar-
ot cards they tell the story behind the
development of communication media,
the Internet and Web 2.0 with a dif-
ferent vocabulary. Treister highlights
the social, scientific and psychological,

X rather than the technological patterns of
this troubled history. HEXEN 2.0 shows
what consequences these new systems
have had on the social manipulation of
the masses, which ultimately took shape
as today’s surveillance society. The
choice of tarot cards plays a crucial role
in this: it links the history of the Internet
to more esoteric phenomena and devel-
opments in the collective unconscious.
HEXEN 2.0 opens up a more esoteric
world in which other rules apply and
thus poses the question of whether the
past, the present and the future cannot
be interpreted and designed different-
ly. From what intentions and ideologies
did the Internet emerge, and what is left
of them today? Can the Internet—a sys-
tem in which the market dominates—be
a space for the occult, the mystical and
the personal? HEXEN 2.0 also portrays
the development of the Internet as an
esoteric and mystical history.

Suzanne Treister. HEXEN 2.0 /Historical
Diagrams / From ARPANET to DARWARS via
the Internet. 2009—2011. Courtesy the artist,
Annely Juda Fine Art, London and P.P.O.W.
Gallery, New York
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Suzanne Treister. HEXEN 2.0/Tarot/Five of
Pentacles—Internet Governance. 2009—2011.
Archival giclée print with watercolor on
Hahnemuhle Bamboo paper. 29.7 X 21 cm.
Courtesy the artist, Annely Juda Fine Art,
London and P.P.O.W. Gallery, New York.
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HEXEN 2.0

Suzanne Treister. HEXEN 2.0 /Tarot/VII The
Chariot—Norbert Wiener. 2009—2011. Archival
giclée print with watercolor on Hahnemuhle
Bamboo paper. 29.7 x 21 cm. Courtesy the artist,
Annely Juda Fine Art, London and P.P.O.W.
Gallery, New York.
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SUZANNE TREISTER

Suzanne Treister. HEXEN 2.0/Tarot/King of
Swords - 8-Circuit Model of Consciousness.
2009—2011. Archival giclée print with water-
color on Hahnemuhle Bamboo paper. 29.7 x 21
cm. Courtesy the artist, Annely Juda Fine Art,
London and P.P.O.W. Gallery, New York.
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Suzanne Treister. HEXEN 2.0/Tarot/VI The
Lovers—Margaret Mead and Gregory Bateson.
2009—2011. Archival giclée print with water-
color on Hahnemuhle Bamboo paper. 29.7 x 21
cm. Courtesy the artist, Annely Juda Fine Art,
London and P.P.O.W. Gallery, New York.
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LUBRICATE COIL ENGINE

Lubricate Coil Engine

TABITA REZAIRE

Tabita Rezaire challenges the legacy of
colonization and patriarchy through
healing, activism, art and film. Digital,
embodied and ancestral memories are
sites of struggle, and her body of work
addresses the matrix of coloniality and
the body. Through screen interfaces,
performances and collective offerings,
she reminds us to access our inner data
centers and bypass hegemonic Western,
heteropatriarchal information worlds.
In Lubricate Coil Engine, Rezaire pres-
ents a supplication for our times with the
intention of restoring our ability to con-
nect to each other in the age of constant
screen-based scrolling, colonization and
dissociation.
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Inspired by quantum and cosmic
mechanics, Tabita’s work is rooted in
time-spaces where technology and spir-
ituality intersect as fertile ground to
nourish visions of connection and eman-
cipation. The video features the Bakon-
go cosmogram, which supports viewers
traveling around the four moments of
the sun and implies a revival of spiritual
information technologies to supplement
our anxiety-riddled Internet diet. The
cosmogram features a horizontal line
that divides the mountain of the living
world from its mirrored counterpart in
the kingdom of the dead. The bottom
half of the Bakongo cosmogram refers to
the world of the dead as complete within
itself and to the wholeness that comes to
a person who understands the ways and
powers of both worlds. In Lubricate Coil
Engine, water, the womb, dream plants
and sound are perceived as connective
interfaces against the manufactured

TABITA REZAIRE

amnesia on the four points of the cross
of the cosmogram. Organic, technologi-
cal and spiritual realms harmonize in a
kind of ceremonial meditation on infor-
mation technologies.

As Rezaire takes us through the
sun’s journey, we are guided through
a cycle of life, from birth to death and
rebirth, and at each stage she shares
technological tales and practices. Lubri-
cate Coil Engine invokes spiritual chan-
nels as communication networks that
can be used to rediscover the meaning
and potential of technology by reap-
praizing it from a cosmological and
ancestral viewpoint.

Tabita Rezaire. Lubricate Coil
Engine-Decolonial Supplication,
Collective Healing Offering, 2017.
Video stills. 60-90 min.

TABITA REZEIRE

LUBRICATE COIL ENGINE
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COSMOTECHNICS AS COSMOPOLITICS

Cosmo-
technics as
Cosmopolitics

YUK HUI

The end of unilateral globalization and the arrival of
the Anthropocene force us to talk about cosmopoli-
tics. These two factors correlate with one another and
correspond to two different senses of the word “cos-
mopolitics”: cosmopolitics as a commercial regime,
and cosmopolitics as a politics of nature.

First, we are witnessing the end of unilateral
globalization. Until now, so-called globalization has
been a largely one-sided process, entailing the univer-
salization of particular epistemologies and the eleva-
tion, through techno-economic means, of a regional
worldview to a putatively global metaphysics. We
know that this unilateral globalization has reached its
end because of how the 9/11 attacks were misread as
an attack on the Occident by an Other. In fact, 9/11
was an “autoimmune” event, internal to the Atlantic
bloc, wherein its own anti-communist cells, lingering
after the Cold War, turned against their hosts.! Still,
the spectacular image of the event provided a kind
of Rorschach test, onto which the representatives of
unilateral globalization could project their growing
insecurities about being stranded between the old
configuration and the new—exemplifying what Hegel
called “the unhappy consciousness.”? This is clear in
an article entitled “The Straussian Moment” by one
of the leading financiers of American neoreaction,
Peter Thiel: the modern West has lost faith in itself.
In the Enlightenment and post-Enlightenment period,

YUK HUI

this loss of faith liberated enormous commercial and
creative forces. At the same time, this loss has ren-
dered the West vulnerable. Is there a way to fortify the
modern West without destroying it altogether, a way of
not throwing the baby out with the bathwater?3
Thiel’s unhappy consciousness recalls a past age
of commercial glory renounced by the end of unilat-
eral globalization, and aspires to a transhumanist
futurism based on technological acceleration on all
cosmic scales. This leads to a redefinition of the sov-
ereign nation-state as a result of global technological
competition (as the Russian president Vladimir Putin
recently claimed, “whoever leads in Al will rule the
world”). It is necessary to start imagining a new poli-
tics which is no longer a continuation of this same sort
of geopolitics with a slightly different power configu-
ration, that is, with the role of the leading power now
played by China or Russia instead of the US. We need
anew language of cosmopolitics to elaborate this new
world order that goes beyond a single hegemon.
Second, the human species on earth is confront-
ing the crisis of the Anthropocene. The earth and

The main hall of the Chinese Science and Technology Museum,
Beijing, August 2010.
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the cosmos have been transformed into a gigantic
technological system, the culmination of the epis-
temological and methodological rupture which we
call modernity. The loss of the cosmos is the end of
metaphysics in the sense that we no longer perceive
anything behind or beyond the perfection of science
and technology.* When historians like Rémi Brague
and Alexandre Koyré write about end of the cosmos
in seventeen- and eighteenth-century Europe,® this
should be read in our present Anthropocene context
as an invitation to develop a cosmo-politics, not only in
the sense of cosmopolitanism but also in the sense of
a politics of the cosmos.® In response to this invitation,
I would like to suggest that in order to develop such a
cosmopolitics it is necessary to elucidate the question
of cosmotechnics. I have been developing this concept
of cosmotechnics in order to reopen the question of
technology by undoing certain translations that were
driven by the search for equivalence during modern-
ization. This problematization can be presented in
terms of a Kantian antinomy:

Thesis: Technology is an anthropo-
logical universal, understood as
an exteriorization of memory and
the liberation of organs, as some
anthropologists and philosophers of
technology have formulated it;

Antithesis: Technology is not anthro-
pologically universal; it is enabled
and constrained by particular cos-
mologies, which go beyond mere
functionality or utility. Therefore,
there is no one single technology, but
rather multiple cosmotechnics.

In order to elaborate the relation
between cosmotechnics and cos-
mopolitics, I will divide this article
into three parts. First, I will demon-
strate how the Kantian concept of cos-
mopolitics is rooted in Kant’s concept
of nature. In the second part, I situate
the “multi-naturalism” proposed by

COSMOTECHNICS AS COSMOPOLITICS
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Diagram used by Johannes Kepler to establish his laws of planetary
motion. Photo: Wikimedia Commons.

the “ontological turn” in anthropology as a different
cosmopolitics, one which, in contrast to Kant’s pursuit
of the universal, suggests a certain relativism as the
condition of possibility for coexistence. In the third
part, Iwill try to show why it is necessary to move from
cosmology to cosmotechnics as a politics to come.

1. Cosmopolitanism: Between

Nature and Technology
The main difficulty of all cosmopolitics is the reconcil-
iation between the universal and the particular. The
universal tends to contemplate the particulars from
above, as in the way that Kant regarded the French
Revolution, like a spectator considering a violent piece
of theater from the mezzanine. Universality is the view
of a spectator, never that of an actor. Kant writes, in
his “Idea for a Universal History with a Cosmopolitan

»

Aim”:
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There is no other way out for the philosopher—who,
regarding human beings and their play in the
large, cannot at all presuppose any rational aim
of theirs—than to try whether he can discover an
aim of nature in this nonsensical course of things
human; from which aim a history in accordance
with a determinate plan of nature might nev-
ertheless be possible even of creatures who do
not behave in accordance with their own plan ...
[Nature] did produce a Kepler, who subjected the
eccentric paths of the planets in an unexpected
way to determinate laws, and a Newton, who
explained these laws from a universal natural
cause.”

Throughout his political writings, Kant maintains that
this relation between nature and cosmopolitics is nec-
essary.® If Kant sees the republican constitution and
perpetual peace as political forms that may be able to
bring forward a universal history of the human species,
it is because he understands that such progress is also
a progress of reason, the telos of nature. This progress
toward an end goal—namely, universal history and a
“perfect state constitution”—is the “completion of a
hidden plan of nature” (Vollziehung eines verborgenen
Plans der Natur). What does it mean for nature to have
ahidden plan? And why is the realization of cosmopol-
itics the teleology of nature?

Authors such as Hannah Arendt and Eckart
Forster, among others, suggest that Kant’s political
philosophy centers on his concept of nature.” Arendt
proposes a juxtaposition concerning Kant’s perpetual
peace: on the one hand, Besuchsrecht, the right to visit
foreign countries and the right to hospitality; and on
the other, nature, “the great artist, as the eventual
‘guarantee of perpetual peace.””'° If after the 1789
revolution Kant is even more consistent in his affirma-
tion of cosmopolitics as the teleology of nature, it is
because he has developed the concept of self-organi-
zation, which plays a central role in the second book
of his Critique of Judgment, and which affirms the two
important categories of relation, namely community
(Gemeinschaft) and reciprocity (Wechselwirkung).

Consider Kant’s example of the tree from 64 of the
Critique of Judgment. First, the tree reproduces itself

YUK HUI

according to its genus, meaning that it reproduces
another tree. Second, the tree produces itself as an
individual; it absorbs energy from the environment
and turns it into nutrients that sustain its life. Third,
different parts of the tree establish reciprocal relations
with one another and thus constitute the whole; as
Kant writes, the “preservation of one part is recip-
rocally dependent on the preservation of the other
parts.”" In such a totality, a part is always constrained
by the whole, and this is true of Kant’s understanding
of cosmopolitical wholeness as well: “All states ... are
in danger of acting injuriously upon one another.”!?
Nature is not something that can be judged from a
particular point of view, just as the French Revolu-
tion cannot be judged according to its actors. Rather,
nature can only be comprehended as a complex whole,
and the human species, as one part of it, will ultimately
progress towards a universal history that coincides
with the teleology of nature.”

Here we only want to show that as Kant develops
his thinking towards universalism, his conceptual-
ization of the relation between cosmopolitics and the
purposiveness of nature is situated within a peculiar
moment in history: the simultaneous enchantment
and disenchantment of nature. On the one hand,
Kant recognizes the importance of the concept of the
organic for philosophy; discoveries in the natural sci-
ences allowed him to connect the cosmos to the moral,
as indicated by his famous analogy near the end of Cri-
tique of Practical Reason: “Two things fill the mind with
ever new and increasing wonder and awe, the more
often and constantly reflection concerns itself with
them: the starry heavens above me and the moral law
within me.”"* Howard Caygill makes an even stronger
claim, arguing that this analogy points to a “Kantian
physiology of the soul and the cosmos” that unites the
“within me” (freedom) and the “above me.”*® On the
other hand, as we saw in Kant’s citation of Kepler and
Newton in “Idea for a Universal History with a Cos-
mopolitan Aim,” the affirmation of “universal history”
and advancements in science and technology led in
the eighteenth century to what Rémi Brague calls the
“death of the cosmos™:
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The new astronomy, following Copernicus and
his successors, had consequences for the modern
view of the world ... Ancient and medieval thinkers
presented a synchronic schema of the structure
of the physical world, which erased the traces of
its own genesis; the Moderns, on the other hand,
remembered the past and in addition provided a
diachronic view of astronomy—as if the evolution
of ideas about the cosmos was even more import-
ant than the truth about it ... Can we still speak of
cosmology? It seems that the West ceased to have
a cosmology with the end of the world of Aristotle
and Ptolemy, an end due to Copernicus, Galileo,
and Newton. The “world” then no longer formed
a whole.'

New discoveries in the natural sciences thanks to the
invention of the telescope and the microscope exposed
human beings to magnitudes they could not previ-
ously comprehend, leading us to a new relation with
the “entire span of nature” (in dem ganzen Umfang der
Natur)." The Kantian scholar Diane Morgan suggests
that through the “worlds beyond worlds” revealed by
technology, nature ceases to be anthropomorphic,
for the relation between humans and nature is thus
reversed, with humans now standing before the
“unsurveyable magnitude” (Unabsehlich-Grof) of the
universe.'® However, as we indicated above, there is a
double moment that deserves our attention: both the
enchantment and disenchantment of nature via the
natural sciences, leading to a total secularization of
the cosmos.

In addition to the revelation of nature and its tele-
ology through technical instruments, technology also
plays a decisive role in Kant’s political philosophy,
when he asserts that communication is the condition
of the realization of the organicist whole. Arendt
made explicit the role of the sensus communis in Kant’s
philosophy, as both the question of community and
consensus.’ But such a sensus communis is achieved
only through particular technologies, and it is on this
ground that we should problematize any naive dis-
course on the common as something already given or
preceding technology. The age of Enlightenment, as
noted by Arendt (as well as Bernard Stiegler), is the age
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of “the public use of one’s reason,” and this exercize of
reason is expressed in the freedom of speaking and
publishing, which necessarily involves the technology
of printing. On an international level, in “Toward Per-
petual Peace: A Philosophical Sketch” Kant writes that
“it was trade that first brought them into peaceful rela-
tions with one another and thereby into relationships

Gisela Motta and Leandro Lima, Xaipiri, 2012.

based on mutual consent, community, and peaceful
interactions even with remote peoples,” later adding,
“it is the spirit of trade, which cannot coexist with war,
which will, sooner or later, take hold of every people.”?°
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2. “Ontological Turn” as Cosmopolitics

This reiteration of Kantian cosmopolitanism is an
attempt to demonstrate the role of nature in Kant’s
political philosophy. Kant somehow assumes one
single nature, which reason compels us to recognize as
rational; the rationality corresponds to the organicist
teleological universality ostensibly realized in the con-
stitution of both morality and
the state. This enchantment
of nature is accompanied by
a disenchantment of nature,
driven by the mechanization
enforced by the Industrial
Revolution. Brague’s “death
of the cosmos” brought about
by European modernity and
its globalization of modern
technology necessarily forms
one of the conditions for us to
reflect on cosmopolitics today,
insofar as it illustrates the
inefficacy of a biological met-
aphor for cosmopolitanism. If
we start with Kant rather than
with more recent discussions
on cosmopolitanism—such as
Martha Nussbaum’s rootless
cosmopolitanism, Habermas’s
constitutional patriotism, or
Anthony Appiah’s cosmopoli-
tan patriotism?!—it is because
we want to reconsider cosmo-
politanism by examining its
relation to nature and technol-
ogy. In fact, Appiah’s rooted
cosmopolitanism is relevant to
our discussion below. He holds
the view that cosmopolitanism
denies the importance of affiliations and particular
loyalties; this means that it is necessary to consider
cosmopolitics from the point of view of locality. This
crucial point is the reason I would like to engage with
the idea of “multi-naturalism” recently proposed by
anthropologists associated with attempts to present a
new way of thinking cosmopolitanism.
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The “ontological turn” in anthropology is a move-
ment associated with anthropologists such as Philippe
Descola, Eduardo Viveiros de Castro, Bruno Latour,
and Tim Ingold, and earlier, Roy Wagner and Mari-
lyn Strathern, among others.?? This ontological turn
is an explicit response to the crisis of modernity that
expresses itself largely in terms of ecological crisis,
which is now closely associated with the Anthropo-
cene. The ontological-turn movement is an effort to
take seriously different ontologies in different cul-
tures (we have to bear in mind that knowing there
are different ontologies and taking them seriously
are two different things). Descola has convincingly
outlined four major ontologies, namely naturalism,
animism, totemism, and analogism.?®* The modern is
characterized by what he calls “naturalism,” meaning
an opposition between culture and nature, and the
former’s mastery over the latter. Descola suggests
that we must go beyond such an opposition and rec-
ognize that nature is no longer opposed or inferior to
culture. Rather, in the different ontologies, we can see
the different roles that nature plays; for example, in
animism the role of nature is based on the continuity
of spirituality, despite the discontinuity of physicality.

In Beyond Culture and Nature, Descola has pro-
posed an ontological pluralism that is irreducible to
social constructivism. He suggests that recognizing
these ontological differences can serve as an antidote
to the dominance of naturalism since the advent of
European modernity. But does this focus on nature (or
the cosmos, we might say) in the interest of opposing
European naturalism actually revive the enchant-
ment of nature, this time in the name of indigenous
knowledge? This seems to be a hidden problem with
the ontological-turn movement: many anthropologists
associated with the ontological turn have focused on
the question of nature and the politics of the nonhu-
man (largely animals, plants, minerals, spirits, and
the dead). This is evident when we recall that Descola
proposes to call his discipline an “anthropology of
nature.” Furthermore, this tendency also suggests that
the question of technics is not sufficiently addressed in
the ontological-turn movement. For example, Descola
talks often of practice, which may indicate his (laud-
able) desire to avoid an opposition between nature
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and technics; but by doing so, he also obscures the
question of technology. Descola shows that analogism,
rather than naturalism, was a significant presence in
Europe during the Renaissance; if this is the case, the
“turn” that took place during European modernity
seems to have resulted in a completely different ontol-
ogy and epistemology. If naturalism has succeeded
in dominating modern thought, it is because such a
peculiar cosmological imagination is compatible with
its techno-logical development: nature should be mas-
tered for the good of man, and it can indeed be mas-
tered according to the laws of nature. Or put another
way: nature is regarded as the source of contingency
due to its “weakness of concept,” and therefore it has
to be overcome by logic.

These oppositions between nature and technics,
mythology and reason, give rize to various illusions
that belong to one of two extremes. On the one hand,
there are rationalists or “progressivists” who hyster-
ically struggle to maintain their monotheism after
having murdered god, wishfully believing that the
world process will stamp out differences and diversi-
ties and lead to a “theodicy.” On the other hand, there
are left intellectuals who feel the need to extol indige-
nous ontology or biology as a way out of modernity. A
French revolutionary thinker recently described this
situation thus:

A funny thing to see these days is how all these
absurd modern leftists, all unable to see anything,
all lost in themselves, all feeling so bad, all des-
perately trying to exist and to find their existence
in the eyes of the Other—how all these people are
jumping on the “savage,” the “indigenous,” the
“traditional” in order to escape and not face them-
selves. I am not speaking of being critical towards
one’s “whiteness,” towards one’s “modernism.” I
am talking of the ability to peer inside [transpercer]
oneself.

My refusal of the above two extremes does not come
out of any postcolonial “political correctness,” but
rather out of an attempt to go beyond postcolonial-
ism’s critique. (Indeed, I have elsewhere reproached
postcolonialism for its failure to tackle the question
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of technology.?*) I hold the thesis that an ontological
pluralism can only be realized by reflecting on the
question of technology and a politics of technology.
Kant was aware of the importance of technology in his
comment on trading as communication; however, he
didn’t pay much attention to the technological differ-
ence that finally led to planetary modernization, and
now planetary computation, since what was at stake
for him was the question of the whole that absorbs all
differences. Kant criticized the impolite guests, the
greedy colonizers who brought with them “oppres-
sion of the native inhabitants, the incitement of the
different states involved to expansive wars, famine,
unrest, faithlessness, and the whole litany of evils that
weigh upon the human species.”? Commenting on the
defense strategies of China and Japan, Kant said that
both countries have wisely, limited such interaction.
Whereas the former has allowed contact with, but not
entrance to its territories, the latter has allowed this
contact to only one European people, the Dutch, yet
while doing so it excludes them, as if they were pris-
oners, from associating with the native inhabitants.?¢

When Kant wrote this in 1795, it was too early for
him to anticipate the modernization and coloniza-
tion that would take place in Japan and China. If this
phase of globalization was able to take place, it was
because of the technological advancement of the West,
which allowed it to defeat the Japanese, the Chinese,
and other Asian civilizations. Nature, the guarantee
of perpetual peace, didn’t really lead us to perpetual
peace but rather to wars and more wars. To appeal
for a cosmopolitanism today, I think we must reread
Kant’s cosmopolitanism according to the process of
modernization and revisit the question of nature and
technology anew. The arrival of modern technology
in non-European countries in recent centuries has
created a transformation unthinkable to European
observers. The restoration of “indigenous natures”
itself has to first be questioned, not because it doesn’t
exist but because it is situated in a new epoch and is
transformed to the extent that there is hardly any way
to go back and restore it.?’

Let’s review what has been said above regarding
the ontological turn. Central to the anthropologists’
concept of “nature” and “ontology” is cosmology,
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since such “nature” is defined according to different
“ecologies of relations” in which we observe different
constellations of relations, e.g., the parental relation
between females and vegetables, or brotherhood
between hunters and animals. These multi-ontologies
are expressed as multi-natures; for example, Descola’s
four above-named ontologies correspond to different
cosmological views. I believe that it is very difficult,
if not impossible, to overcome modernity without
directly confronting the question of technology,
which has become increasingly urgent after the end
of unilateral globalization. Therefore, it is necessary to
reformulate the question of cosmopolitics in relation
to cosmotechnics.

BNV
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A diagram of Su Song’s (1020—1101) clock tower. The original
design included an armillary sphere, a waterwheel, an
escapement mechanism, and a chain drive. Photo: Wikimedia
Commons.
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3. Cosmotechnics as Cosmopolitics
I propose to go beyond the notion of cosmology;
instead, it would be more productive to address what
I call cosmotechnics. Let me give you a preliminary
definition of cosmotechnics: it is the unification of the
cosmos and the moral through technical activities,
whether craft-making or art-making. There hasn’t
been one or two technics, but many cosmotechnics.
What kind of morality, which and whose cosmos, and
how to unite them vary from one culture to another
according to different dynamics. I am convinced that
in order to confront the crisis that is before us—namely,
the Anthropocene, or the intrusion of Gaia (Latour and
Stengers), or the “entropocene” (Stiegler), all presented
as the inevitable future of humanity—it is necessary to
reopen the question of technology, in order to envisage
the bifurcation of technological futures by conceiving
different cosmotechnics. I tried to demonstrate such a
possibility in my recent book The Question Concerning
Technology in China: An Essay in Cosmotechnics. As one
can gather from the title, it is an attempt to respond
to Heidegger’s famous 1949 lecture “The Question
Concerning Technology.” I propose that in order to
rethink the project of overcoming modernity, we must
undo and redo the translations of techne, physis, and
metaphysika (not as merely independent concepts but
also concepts within systems); only by recognizing this
difference can we arrive at the possibility of a common
task of philosophy.

Why, then, do I think it’s necessary to turn to cos-
motechnics? For a long time now we have operated
with a very narrow—in fact, far too narrow—concept
of technics. By following Heidegger’s essay, we can
distinguish two notions of technics. First, we have
the Greek notion of techneé, which Heidegger develops
through his reading of the ancient Greeks, notably the
Pre-Socratics—more precisely, the three “inceptual”
(anfingliche) thinkers, Parmenides, Heraclitus, and
Anaximander.?® In the 1949 lecture, Heidegger pro-
poses to distinguish the essence of Greek techné from
modern technology (moderne Technik).

If the essence of techné is poiesis, or bringing forth
(Hervorbringen), then modern technology, a prod-
uct of European modernity, no longer possesses the
same essence as techné but is rather an “enframing”
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(Gestell) apparatus, in the sense that all beings become
standing reserves (Bestand) for it. Heidegger doesn’t
totalize these two essences of technics, but nor does
he give space to other technics, as if there is only a
single homogenous Machenschaft after the Greek
techne, one that is calculable, international, even plan-
etary. It is astonishing that in Heidegger’s so-called
Black Notebooks (Schwarze Hefte)—of which four vol-
umes have been published so far—we find this note:
“If communism in China should come to rule, one can
assume that only in this way will China become ‘free’
for technology. What is this process?”?® Heidegger
hints at two things here: first, that technology is inter-
national (not universal); and second, that the Chinese
were completely unable to resist technology after
communism seized power in the country. This verdict
anticipates technological globalization as a form of
neocolonization that imposes its rationality through
instrumentality, like what we observe in transhuman-
ist, neoreactionary politics.

My effort to go beyond Heidegger’s discourse on
technology is largely based on two motivations: 1) a
desire to respond to the ontological turn in anthropol-
ogy, which aims to tackle the problem of modernity by
proposing an ontological pluralism; and 2) a desire to
update the insufficient discourse on technology that
is largely associated with Heidegger’s critique of tech-
nology. I have proposed that we reopen the question
of technics, to show that one must consider technics
as a variety of cosmotechnics instead of either techneé
or modern technology. In my book, I used China as a
testing ground for my thesis and tried to reconstruct
a lineage of technological thought in China. However,
this task is not limited to China, since the central idea
is that every non-European culture must systematize
its own cosmotechnics and the history of such a cos-
motechnics. Chinese cosmotechnical thought consists
of a long history of intellectual discourse on the unity
and relation between Qi and Dao. The unification of
Qi and Dao is also the unification of the moral and
the cosmic, since Chinese metaphysics is fundamen-
tally a moral cosmology or a moral metaphysics, as
the New Confucian philosopher Mou Zongsan has
demonstrated. Mou suggests that if in Kant we find a
metaphysics of the moral, it is at most a metaphysical
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exploration of the moral but not a moral metaphys-
ics, since a moral metaphysics can only start with
the moral. Mou’s demarcation between Chinese and
Western philosophy situates his conviction that Chi-
nese philosophy recognizes and cultivates the intel-
lectual intuition that Kant associated with knowing
the noumenon, even as Kant dismissed the possibility
that human beings could possess such an intuition.
For Mou, the moral arizes out of the experience of the
infinity of the cosmos, which necessitates infinitization
as the condition of possibility for Dasein’s finitude.*°

Dao is not a thing. It is not a concept. It is not the
différance. In the Cixi of YiZhuan (58 #%}), Dao
is simply said to be “above forms,” while Qi is what
is “below forms.”?! We should notice here that xin er
shang xue (the study of what is above forms) is the
word used to translate “metaphysics” (one of the
equivalences that must be undone). Qi is something
that takes space, as we can see from the character and
also read in an etymological dictionary—it has four
mouths or containers and in the middle there is a dog
guarding the utensils. There are multiple meanings of
Qiin different doctrines; for example, in classic Confu-
cianism there is Li Qi (#&88), in which Qi is crucial for
Li (a rite), which is not merely a ceremony but rather
a search for unification between the heavens and the
human. For our purposes, it will suffice to simply say
that Dao belongs to the noumenon according to the
Kantian distinction, while Qi belongs to the phenom-
enon. But it is possible to infinitize Qi so as to infinitize
the self and enter into the noumenon—this is the ques-
tion of art.

In order to better understand what I mean by
this, we can refer here to the story of the butcher Pao
Ding, as told in the Zhuangzi. However, we will have
to remind ourselves that this is only an example from
antiquity, and a much larger historical view is neces-
sary to comprehend it.

Pao Ding is excellent at butchering cows. He claims
that the key to being a good butcher doesn’t lie in
mastering certain skills, but rather in comprehending
the Dao. Replying to a question from Duke Wen Huei
about the Dao of butchering cows, Pao Ding points out
that having a good knife is not necessarily enough; it
is more important to understand the Dao in the cow,
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so that one does not use the blade to cut through the
bones and tendons, but rather to pass alongside them
in order to enter into the gaps between them. Here,
the literal meaning of “Dao”—“way” or “path”—meshes
with its metaphysical sense:

What I love is Dao, which is much more splendid
than my skill. When I first began to carve a bull-
ock, I saw nothing but the whole bullock. Three
years later, I no longer saw the bullock as a whole
but in parts. Now I work on it by intuition and do
not look at it with my eyes. My visual organs stop
functioning while my intuition goes its own way. In
accordance with the principle of heaven (nature),
I cleave along the main seams and thrust the knife
into the big cavities. Following the natural struc-
ture of the bullock, I never touch veins or tendons,
much less the big bones!*?

Hence, Pao Ding concludes that a good butcher doesn’t
rely on the technical objects at his disposal, but rather
on Dao, since Dao is more fundamental than Qi (the
tool). Pao Ding adds that a good butcher has to change
his knife once a year because he cuts through tendons,
while a bad butcher has to change his knife every
month because he cuts through bones. Pao Ding, on
the other hand—an excellent butcher—has not changed
his knife in nineteen years, and it looks as if it has just
been sharpened with a whetstone. Whenever Pao Ding
encounters any difficulty, he slows down the knife and
gropes for the right place to move further.

Duke Wen Huei, who had posed the question,
replies that “having heard from Pao Ding, now I
know how to live”; and indeed, this story is included
in a section titled “Master of Living.” It is thus the
question of “living,” rather than that of technics,
that is at the center of the story. If there is a concept
of “technics” here, it is one that is detached from the
technical object: although the technical object is not
without importance, one cannot seek the perfection
of technics through the perfection of a tool or a skill,
since perfection can only be accomplished by Dao.
Pao Ding’s knife never cuts tendons or bones; instead,
it seeks the void and enters it with ease. In so doing,
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the knife accomplishes the task of butchering the cow
without endangering itself—i.e., without becoming
blunt and needing to be replaced. It thus fully realizes
itself as a knife.

What I have said above is not sufficient to be for-
mulated into a program, since it is only an explanation
for the motivation behind the much larger project that
I tried to initiate in The Question Concerning Tech-
nology in China. Also, we must pay attention to the
historical development of the relationship between
Qi and Dao. Specifically, the search for unity between
Qi and Dao has gone through different phases in
Chinese history in response to historical crizes (the
decline of the Zhou Dynasty, the proliferation of Bud-
dhism, modernization, etc.); it was widely discussed
after the Opium Wars of the mid-nineteenth century,
but such a unification was not resolved due to a very
limited understanding of technology at the time and
an eagerness to look for equivalences between China
and the West. I have attempted to reread the history
of Chinese philosophy not only as intellectual history,
but also through the lens of the Qi-Dao episteme, with
the aim of reconstructing a tradition of technological
thought in China. As I have emphasized elsewhere,
this question is by no means only a Chinese affair.®
Rather, every culture must reflect on the question of
cosmotechnics for a new cosmopolitics to come, since
I believe that to overcome modernity without falling
back into war and fascism, it is necessary to reap-
propriate modern technology through the renewed
framework of a cosmotechnics consisting of different
epistemologies and epistemes. Therefore, my project is
not one of substantializing tradition, as in the case of
traditionalists like René Guénon or Aleksandr Dugin;
it doesn’t refuse modern technology, but rather looks
into the possibility of different technological futures.
The Anthropocene is the planetarization of standing
reserves, and Heidegger’s critique of technology is
more significant today than ever before. The unilat-
eral globalization that has come to an end is being
succeeded by the competition of technological acceler-
ation and the allures of war, technological singularity,
and transhumanist (pipe) dreams. The Anthropocene
is a global axis of time and synchronization that is sus-
tained by this view of technological progress towards
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the singularity. To reopen the question of technology
is to refuse this homogeneous technological future
that is presented to us as the only option.

The author would like to thank Pieter Lemmens and
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EYEBALLS, WINDOWS AND MUSSELS

DAN ZHU

DAN ZHU

Eyeballs, Windows
and Mussels

DAN ZHU

Is the orange-pink watercolor Eyeballs,
Windows and Mussels an abstract mon-
umental drawing, or the creation of a
new world? Eyeballs, Windows and Mus-
sels by Dan Zhu has no beginning and
no end. The sizeable drawing eludes
any sense of scale: everyday objects are
magnified to cosmic proportions, while
that same cosmos seems very accessi-
ble and mundane. Eyeballs, windows and
mussels are clearly discernible in this
celestial scene, but they also begin to

merge into one another, converging in
size and shape. There seems to be a pas-
sageway at the bottom of the drawing,
close to the earthly horizon, that leads
to yet another world, where other laws
and dimensions apply. It is a holistic
representation of our reality, enabled by
technological inventions. Among others,
the microscope and the telescope have
made it possible to read the world in oth-
er ways and on other scales. Technology
shapes our view of the world. With Eye-
balls, Windows and Mussels, Zhu implic-
itly asks the question how cosmoslogy is
embedded in daily life. How can imag-
ination shape a liveable digital future?

Dan Zhu. Eyeballs, Windows and Mus-
sels. 2020. Pencil, watercolor, gouache
and acrylic on paper. 178.2 x126 cm.

EYEBALLS, WINDOWS AND MUSSELS
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HANNAH ADLIDE

Hannah Adlide looks to expand out-
dated ideas of heritage and bring them
into contemporary debates around
culture, identity, and the climate, with
a vision to better our collective futures.
Her previous experience has spanned
curatorial work, editing, and team
management for creative projects. She
received her B.A. in Culture, Criticism
and Curation from Central Saint Mar-
tins, London, and her M. A. in Heritage
and Memory Studies at the University
of Amsterdam. She has worked with
Digital Earth as an editor since 2020.

SOPHIA AL MARIA

Sophia Al Maria is a Qatari-American
artist who lives in London. Though her
work spans many disciplines including
drawing, film and screenwriting for TV,
it is united by a preoccupation with the
power of storytelling and myth, and in
particular with imagining revisionist
histories and alternative futures.

HEBA Y. AMIN

Artist Heba Y. Amin engages with
political themes and archival history
by using mediums including film,
photography, archival material, lecture,
performance, and installation. Her
artistic research takes a speculative,
often satirical, approach to challeng-
ing narratives of conquest and control;
Amin was one of the artists behind the
noted 2015 subversive graffiti action on
the set of the television series “Home-
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land.” Amin is a Professor of Digital
and Time-Based Art at ABK-Stuttgart,
the co-founder of the Black Athena
Collective, curator of visual art for the
Mizna journal, and currently sits on
the editorial board of the Journal of
Digital War. She was awarded the 2020
Sussmann Artist Award. She recently
published Heba Y. Amin: The General’s
Stork edited by Anthony Downey (Ster-
nberg Press, 2020).

LOTTE ARNDT

Lotte Arndt is a researcher, writer,

and journalist living and working in
Paris and Berlin. She is a PhD student
at Humboldt University of Berlin and
Paris Diderot University, researching
African cultural magazines in Paris.
She writes about literature, art and
society in academic and journalistic
contexts. Her main interest lies in the
intersections of esthetics and politics.
As a member of the Frankfurt Research
Center for Postcolonial Studies, in 2011
she collaborated with Bétonsalon in
Paris on a series of monthly confer-
ences “Under the free sky of history.”
Arndt works within multiple postco-
lonial conflicts, notably a project with
the Berlin-based group Artefakte//an-
ti-humboldt on restitution as a possible
strategy for the contestation of colonial
archives and of their contemporary
repercussions, which leads her to ques-
tion the collections of ethnographic
museums.
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BENJAMIN H. BRATTON

Benjamin Bratton is Professor of Visual
Arts at University of California, San
Diego and Visiting Professor at NYU
Shanghai, SCI_Arc and the European
Graduate School. He is the author of
several books, including The Stack:

On Software and Sovereignty, which
established a political philosophy of
planetary scale computation. He was
formerly the director of The New Nor-
mal and The Terraforming think-tanks
at Strelka Institute.

KEVIN BRAY

Kévin Bray completed the postgradu-
ate course at the Sandberg Instituut's
Design Department in Amsterdam and
the DSAA at ESAAB of Nevers, France.
He is an alumni of the Rijksakademie
van Beeldende Kunsten in Amsterdam.
His work has been exhibited at Dor-
drecht Museum, FOAM Amsterdam,
Showroom Mama, Rotterdam; Unfair,
Amsterdam; K Museum of Contempo-
rary Art, Seoul; De Appel, Amsterdam;
OT301, Amsterdam; and De School,
Amsterdam.

JAMES BRIDLE

James Bridle is a writer and artist work-

ing across technologies and disciplines.

Their artworks have been commis-
sioned by galleries and institutions
and exhibited worldwide and on the
internet. Their writing on literature,
culture and networks has appeared in
magazines and newspapers including
Wired, the Atlantic, the New Statesman,
the Guardian, and the Observer. They
are the author of New Dark Age (Verso,
2018) and Ways of Being (Penguin,
2022), and they wrote and presented
"New Ways of Seeing" for BBC Radio 4
in 2019.

VERTICAL ATLAS

INGRID BURRINGTON

Ingrid Burrington is the author of Net-
works of New York: An Illustrated Field
Guide to Urban Internet Infrastructure
(Melville House, 2016).

ADRIANA BUSTOS

Adriana Bustos was born in Argentina
and graduated from Fine Arts and Psy-
chology at the University of Cérdoba.
Her practice analyzes and reconfigures
knowledge production systems, and in
doing so creates alternative epistemol-
ogies, calling for more comprehensive
and nuanced historical narratives. She
has participated in a variety of bienni-
als and international exhibitions such
as, Dahka Art Summit 2020: Cosmopo-
lis 2, Centre Pompidou (2019); Sharjah
Biennal (2019); Bienal Sur Global,
Argentina (2021); Site Santa Fé (USA);
and Biennal of Montevideo 2014-2019.
She has been awarded the Azquy First
Prize in 2020, and First Prize Federico
Klemm in 2016, as well as by Cultural
Chandon in 2005, 2006 and 2009.

CATALOGTREE

Catalogtree is a multidisciplinary de-
sign studio based in Arnhem (NL). It
was founded in 2001 by Daniel Gross
and Joris Maltha who met at Werk-
plaats Typografie, Arnhem (NL). Nina
Bender was part of studio from 2011 to
2021. The studio works continuously
on commissioned and self initiated
projects. Highly interested in self-or-
ganising systems they believe in 'Form
Equals Behaviour'. Experimental
tool-making, programming, typogra-
phy and the visualisation of quantita-
tive data are part of their daily routine.

BEN CERVENY

Ben Cerveny was one of the first users
of the Web, and since the start of the
digital era has amassed a vast wealth
of knowledge and experience on
computer-related issues, ranging from
technical to conceptual. As informa-
tion architect, he helped to make both
Apple and Nike’s first websites and
worked on various operating systems,
programming with Pascal, Logo and
HyperCard. As the digital became the
context for many different processes,
he started focusing on environments
and cities and the rationalization of
these processes. He has taught at
CYARC, at UCLA, and USC at NYU,
and various other schools, exploring
the intersection between cultural pro-
duction, society, and digital art.

GUO CHENG

Guo Cheng, born 1988 in Beijing, is an
artist currently living and working in
Shanghai. He received his bachelor's
degree from Tongji University (2010)
and his master's degree from the Royal
College of Art (2012). His sculptures
and installations focus on exploring the
mutual impacts and influences between
established/emerging technologies and
individuals in the context of culture
and social life. In recent years, his
practice has dealt with themes such as
the anthropocene and second nature,
digitalized interobjectivity, and the ide-
ologies behind various infrastructures.
Cheng's works often use humorous yet
subdued language to link grand issues
with seemingly arbitrary objects, and
to provide critical perspectives for
discussion. Guo Cheng has worked

as Executive Director at Chronus Art
Center, Shanghai (2015-2017), the vis-
iting researcher at Dept. Environment
& Health, Vrije University, Amster-
dam (2017) and has been teaching

at College of Design and Innovation,
Tongji University, Shanghai since 2013.
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He obtained Ars Electronica Honor-
ary Mentions, Linz (2020); CAC://
DKU Research & Creation Fellowship,
Shanghai (2020); STARTS Prize Nom-
ination, Linz (2020); the Digital Earth
fellowship (2018-2019); the Special Jury
Prize of Huayu Youth Award, Sanya
(2018); the Bio-Art & Design Award,
The Hague (2017).

CHIMURENGA

Chimurenga is a pan-African platform
of writing, art and politics founded

by Ntone Edjabe in 2002. Drawing
together myriad voices from across
Africa and the diaspora, Chimurenga
operates as an innovative platform for
free ideas and political reflection about
Africa by Africans. Outputs include
Chimurenga Magazine; a quarterly
broadsheet called The Chronic; the
Chimurenga Library—an ongoing
intervention that seeks to re-imagine
the library; the African Cities Reader—a
biennial publication of urban life, Af-
rica-style; and the Pan African Space
Station (PASS)—an online radio station
and pop-up studio. These activities ex-
press the intensities of our world, cap-
turing those forces and taking action.
Unless we push form and content be-
yond what exists, we merely reproduce
the original, colonized form. It requires
new practices and methodologies that
allow us to engage lines of flight, of
fragility, precariousness, as well as joy,
creativity, and beauty that defines con-
temporary African life. As Fela puts it:
who no know go know.

CRISTINA COCHIOR

Cristina Cochior is a researcher and
designer working in the Netherlands.
With an interest in automation, situ-
ated software and peer to peer knowl-
edge production, her practice largely
consists of investigations into the
intimate bureaucracy of knowledge or-
ganization systems and more recently,
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collective and non-extractive digital
infrastructures.

SOUNAK DAS

Sounak Das is a multimedia Artist
based Dhaka, Bangladesh, his practice
is predominantly comprized of pho-
tography, moving image, sound, and
installation. He works to render ideas
along the omnipresent lingering land-
scapes and aspects of urban scenario,
with minimal representations of the
convenient elements of time. His works
embody community, cultural dilemma,
spatial context, history, advancement
of technology, and its Anthropocene.
Experimenting within the parameters
of physical reality, his expressions
mostly focus on philosophy which
questions the presence of reality.

DATA JUSTICE LAB

Data Justice Lab is a space for research
and collaboration at Cardiff Universi-
ty’s School of Journalism, Media and
Culture (JOMEC). They seek to ad-
vance a research agenda that examines
the intricate relationship between data-
fication and social justice, highlighting
the politics and impacts of data-driven
processes and big data. This research
examines the implications of institu-
tional and organizational uses of data,
providing critical responses to poten-
tial data harms and misuses. Areas of
research include, but are not limited to:
data discrimination, digital labor, data
ethics, algorithmic governance, social
justice-informed design, uses of data by
social justice groups, and data-related
activism and advocacy.

LEONARDO DELLANOCE

Leonardo Dellanoce is a cultural en-
trepreneur working in and around art,
technology and theory. He collaborates
with artists, designers and thinkers
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in bringing to life a variety of projects
including books, think-tanks, films,
exhibitions and conferences. Among
others, he co-founded Digital Earth, a
research grant and support program
for artists from Africa, Asia and South
America; and he directed the interac-
tive documentary Trust in the Block-
chain Society.

PABLO DESOTO

Pablo DeSoto is an experimental ar-
chitect and radical cartographer with
years of experience in working with di-
verse communities across geographical
and disciplinary borders. His research
uses fieldwork and critical epistemol-
ogies to produce spatial knowledge
and investigate the urgent political
and environmental conditions of our
time. A co-founder of hackitectura.
net, he is the editor of three books and
coauthor of the Critical Cartography
of the Straits of Gibraltar. He has been
awarded NTNU ARTEC AiR, LAB_Cy-
berspaces, UBA Elinor Ostrom, among
others. He holds a Master's Degree in
Architecture from the Royal Institute
of Technology of Stockholm and a PhD
in Communication & Culture from the
Federal University of Rio de Janeiro.
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onating with colonial history and the
omnipresent actuality of the mining
industry, questioning the relationship
between fiction and reality.

MARJOLIJUN DIJKMAN

Marjolijn Dijkman lives and works in
Brussels, Belgium and Saint-Mihiel,
France. Her practice is research-based
and multi-disciplinary, including film,
photography, sculpture, and installa-
tion. Her works can be seen as a form
of speculative-fiction, partly based on
facts and research but often brought
into the realm of the imagination. Her
work is concerned with residues of en-
lightenment ideology, manifestations
of collective memory, and blind spots
of representation. The works propose
alternate knowledge systems through
their entanglement of different tem-
poralities and geographies. Collabora-
tions with other artists, thinkers, and
experts are an important part of her life
and practice as an artist and have been
a key motivation to co-found Enough
Room for Space in 2005. Marjolijn
Dijkman’s recent solo shows in 2021
include: Electrify Everything at NOME,
Berlin; and Shifting Axis at Edith Russ
Haus, Oldenburg, Germany.

ALEXIS DESTOOP

Alexis Destoop lives and works in Syd-
ney, Australia and Brussels, Belgium.
He has a background in photography
and philosophy. His productions exam-
ine the experience of time, elements of
storytelling, and procedures of identi-
fication and memory. Informed by the
strategies of minimalism, his works
are often seductive in appearance,
functioning as lures that explore the
deceptive nature of images. Destoop
regularly works in collaboration with
writers, performers and musicians.

His latest project re-signifies Austra-
lia’s desert landscape and its history
through a science fiction narrative, res-

DISNOVATION.ORG

Founded in 2012 by Nicolas Maigret
and Maria Roszkowska, DISNOVA-
TION.ORG is an art collective and
international workgroup engaged in
the intersection between contemporary
arts, research, and hacking. Artist and
philosopher Baruch Gottlieb joined
the collective in 2018. Together, they
develop situations of interference, dis-
cussion and speculation that question
dominant techno-positivist ideolo-
gies in order to foster post-growth
narratives. Their research is expressed
through installations, performances,
websites and events. They recently
co-edited A Bestiary of the Anthropo-
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cene (Onomatopee 2021), an atlas of
anthropic hybrid creatures, and The Pi-
rate Book (Aksioma 2015), an anthology
about media piracy.

MAARTEN VANDEN EYNDE

Maarten Vanden Eynde is an artist and
co-founder of Enough Room for Space.
He graduated in 2000 from the free me-
dia department at the Gerrit Rietveld
Academie in Amsterdam (NL), par-
ticipated in 2006 in the experimental
MSA” Mountain School of Arts in Los
Angeles (US) and finished a postgrad-
uate course in 2009 at HISK in Ghent
(BE) where he is a regular guest tutor.
His practice is embedded in long-term
research projects that focus on nu-
merous subjects of social and political
relevance such as post-industrialism,
capitalism and ecology. Currently he is
investigating the influence of trans-
atlantic trade of pivotal materials like
rubber, oil, ivory, copper, cotton and
uranium, on evolution and progress,
the creation of nations and other global
power structures. Since 2020 he is a
PhD candidate at the UiB / University
of Bergen in Norway.

SHUANG LU FROST

Shuang Lu Frost is an ethnographer of
technology and innovation, she works
as an Assistant Professor of Digital
Innovation and Business Transforma-
tion at Aarhus University. She recently
completed her PhD of Social Anthro-
pology at Harvard University, with a
secondary field in Science, Technology
and Society (2020). She is currently
working on her monograph Moralizing
Disruption: China’s Ride-Hailing Revo-
lution, which explores the emergence,
contestation, and moralization of
ride-hailing platforms in contemporary
China. During 20 months of ethno-
graphic fieldwork spanning six years,
she immersed herself in communities
of computer engineers, corporate
managers, on-demand drivers, hackers,
and labor contractors, exploring how
different groups of actors participate in
and make sense of the changes brought
on by ride-hailing platforms. Her recent
publications include “Taxi Shanghai:
Entrepreneurship and Semi-Colonial-
ism” (Business History, 2021) and “Plat-
forms as if People Mattered” (Economic
Anthropology, 2020).

CAO FEI

Beijing-based artist Cao Fei reflects on
the rapid changes occurring in Chinese
society today. She mixes social com-
mentary, popular aesthetics, references
to Surrealism, and documentary con-
ventions in her films and installations.
Cao Fei’s first solo exhibition took place
at MoMA PS1 (2016) and since then her
work has been included in numerous
international biennials and triennials.
Her recent projects include a solo exhi-
bition at the Serpentine Galleries, Lon-
don (2020), a major retrospective at the
UCCA Center for Contemporary Art,
Beijing (2021), and solo exhibition at
the National Museum of 21st Century.

MAYA INDIRA GANESH

Maya Indira Ganesh is a tech and
digital cultures theorist, researcher,
and writer. She co-leads a new Masters
program on Al, Ethics, and Society

at the University of Cambridge, UK.
Maya has a Drphil in Cultural Sciences
from Leuphana University, Liineburg,
Germany. Her research examined the
computational, social, and cultural con-
ditions of media technologies re-shap-
ing the ‘ethical’ and the place of the
human in data-fied worlds of the driv-
erless car. Maya is part of an advisory
board on Al and the arts to the Junge
Akademie at the Academy of the Arts,
Berlin. She continues to be associated
with gender justice and digital rights
movements that she worked in prior to
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academic work. She is on the board of
Arrow, a feminist reproductive health
and rights policy organisation working
in the Asia-Pacific region.

PELAGIE GBAGUIDI

Pélagie Gbaguidi is a self-proclaimed
"contemporary Griot" living and work-
ing in Brussels. Her work is an anthol-
ogy of the signs and traces of trauma. A
readjustment of the imaginary arouses
in the artist an urgency to give it form,
writing to liberate images, drawing a
corpus of contemporary forms. She has
participated in numerous international
exhibitions including, Stadtmuseum,
Munich, Germany (2013), MMK Mu-
seum flir Moderne Kunst, Frankfurt,
Germany (2014), “Divine Comedy:
Heaven, Hell, Purgatory Revisited by
Contemporary African Artists” at the
Smithsonian National Museum of Afri-
can Art, Washington D.C., USA (2015),
Documenta 14 in Athens and Kassel
(2017), and Multiple Transmissions: Art
in the Afropolitan Age at Wiels, Brussels
(2019).

GCC GROUP

The artist collective GCC has been
making arab contemporary art that
addresses the contemporary culture

of the Arab Gulf region. Consisting of
a “delegation” of nine artists, the GCC
makes reference to the English abbrevi-
ation of the Gulf Cooperation Council,
an economic and political consortium
of Arabian Gulf nations. Founded in
the VIP lounge of Art Dubai in 2013,
the GCC makes use of the ministe-

rial language and celebratory rituals
associated with the Gulf. The collective
consists of Nanu Al-Hamad, Khalid

al Gharaballi, Abdullah Al-Mutairi,
Fatima Al Qadiri, Monira Al Qadiri,
Aziz Al Qatami, Barrak Alzaid, Amal
Khalaf.
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GEOCINEMA

Geocinema (Asia Bazdyrieva, Solveig
Qu Suess) is a collective that explores
the possibilities of a “planetary” notion
of cinema. Based in Berlin and Kyiv,
their practice has been concerned
with the understanding and sensing of
the earth while being on the ground,
enmeshed within vastly distributed
processes of image and meaning
making. Their work has been shown in-
ternationally, including their first solo
show Making of Earths at Kunsthall
Trondheim Norway (2020) and group
shows such as Critical Zones at ZKM
Karlsruhe (2020-21) and Re-think-

ing Collectivity at Guangzhou Image
Triennale (2021). They have given
lecture-performances at the Ashkal Al-
wan Beirut, ICA London, HKW Berlin,
NYU Shanghai, Matadero Madrid and
have taught at the Berlin University of
the Arts, FAMU Prague, Central Saint
Martins London among others. They
were 2018—19 Digital Earth Fellows and
have been nominated for the Schering
Stiftung Award for Artistic Research
(2020) and the Golden Key Kasseler
Dokfest (2021).

JOHN GERRARD

John Gerrard was born in North Tip-
perary, Ireland. Gerrard received a BFA
from The Ruskin School of Drawing
and Fine Art, Oxford University. Best
known for his sculptures and installa-
tions, Gerrard is widely regarded as a
key figure in the development of sim-
ulation within contemporary art. His
works typically take the form of digital
simulations, displayed using real-time
computer graphics.

OULIMATA GUEYE

Oulimata Gueye is a Senegalese and
French art critic and curator studying
the impact of digital technology on
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urban popular culture in Africa. Since
2010, Gueye has been conducting a
research project known as Africa SF
which explores digital culture, science,
and the potential of fiction to develop
critical analysis and alternative posi-
tions.

CAMILLE HENROT

The practice of French artist Camille
Henrot moves seamlessly between
film, painting, drawing, sculpture

and installation. The artist references
self-help, online second-hand mar-
ketplaces, cultural anthropology,
literature, psychoanalysis, and social
media to question what it means to

be at once a private individual and a
global subject. Henrot is interested in
confronting emotional and political
issues, and looking at how ideology,
globalization, belief and new media are
interacting to create an environment
of structural anxiety. A 2013 fellowship
at the Smithsonian Institute resulted
in her film Grosse Fatigue, for which
she was awarded the Silver Lion at the
55th Venice Biennale. Her acclaimed
2014 installation “The Pale Fox” at
Chisenhale Gallery in London travelled
to institutions including Kunsthal
Charlottenburg, Copenhagen; Béton-
salon—Centre for art and research,
Paris; and Westfilischer Kunstverein,
Miinster, Germany. In 2017, Henrot was
given carte blanche at Palais de Tokyo
in Paris, where she presented the major
exhibition “Days Are Dogs."

FEMKE HERREGRAVEN

Femke Herregraven investigates which
material base, geographies, and value
systems are carved out by financial
technologies and infrastructures. Her
work focuses on the effects of abstract
value systems on historiography and in-
dividual lives. This research is the basis
for the conception of new characters,
stories, objects, sculptures, sound, and
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mixed-media installations. Her current
work focuses on the financialization of
the future as a “catastrophe” and uses
language, the voice, and the respiratory
system to examine these monetized
speculative catastrophes within our
social, biological, and technological
ecosystems. She is an alumnus of the
Rijksakademie van beeldende kunsten
in Amsterdam (2017—2018). In 2016,
she collaborated with Dutch investiga-
tive journalists on the Panama Papers.
In 2019, she was nominated for the Prix
de Rome. She is currently a Creator
Doctus (practice-based PhD) candidate
at Sandberg Instituut (2020—2023).

YUK HUI

Yuk Hui wrote his doctoral thesis
under the French philosopher Bernard
Stiegler at Goldsmiths College in Lon-
don and obtained his habilitation in
philosophy from Leuphana University
in Germany. Hui is author of several
monographs that have been translated
into a dozen languages, including On
the Existence of Digital Objects (Uni-
versity of Minnesota Press, 2016), The
Question Concerning Technology in
China:-An Essay in Cosmotechnics (Ur-
banomic, 2016), Recursivity and Con-
tingency (Rowman & Littlefield, 2019),
and Art and Cosmotechnics (University
of Minnesota Press, 2021). Since 2014,
Hui has been the initiator and convenor
of the Research Network for Philoso-
phy and Technology and currently sits
as a juror of the Berggruen Prize for
Philosophy and Culture. He currently
teaches at the City University of Hong
Kong.

SANNEKE HUISMAN

Sanneke Huisman was trained as an
art historian, and works as a freelance
writer, curator and teacher with a focus
on media art and digital art. She col-
laborated with Marga van Mechelen on
compiling and editing a comprehensive
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publication on the history of media art
in the Netherlands, A Critical History of
Media Art in the Netherlands: Platforms,
Policies, Technologies (2019, Jap Sam
Books). At LIMA, a platform for media
art in Amsterdam, she is active as a pro-
gramr and a project leader for various
national and international exhibitions
and projects, including the 2015 exhi-
bition Talking Back to the Media (1985-
2015), Cultural Matter (2017-2020), and
Mediakunst op Wikipedia (Media Art

on Wikipedia, 2021-2023). She writes
about contemporary art for exhibition
catalogues and magazines including
Metropolis M and De Witte Raaf, and
is a guest lecturer at various Dutch art
academies and universities, including
KABK, ArtEZ, Leiden University, Vrije
Universiteit, and UVA.

VICTORIA IVANOVA

Victoria Ivanova is currently Research
and Development Strategic Lead at
the Serpentine Galleries, a contem-
porary arts organization in London.
In 2010, while working in the human
rights field, she co-founded a cultural
platform in Donetsk, Ukraine. In 2014
she founded Real Flow, a research and
development platform for socializing
finance. Her practice is informed by
systems analysis and approaching
infrastructures as mechanisms for
shaping socio-economic and political
realities. Her current research interests
include possibile technological infra-
structures which prototype post-West-
phalian citizenship models.

FIEKE JANSEN

Fieke Jansen is a PhD candidate at Car-
diff University's School of Journalism,
Media and Culture and the Data Justice
Lab. She is interested in re-politicizing
data and technology, by understanding
its historical, social, cultural and po-
litical context in Europe. Her research
focuses on the impact on targeted com-

munites of implementing data-driven
decision-making in European police
forces. Prior to starting her PhD, Fieke
worked as a practitioner exploring the
intersection of human rights, the inter-
net, and artificial intelligence.

VLADAN JOLER

Vladan Joler is a researcher and artist
whose work blends data investigation,
counter-cartography, investigative
journalism, writing, data visualization,
critical design and numerous other
disciplines. He explores and visualises
technical and social aspects of algo-
rithmic transparency, digital labor ex-
ploitation, invisible infrastructures and
other contemporary phenomena in the
intersection of technology and society.

ISAAC KARIUKI

Isaac Kariuki is a visual artist and
writer whose work centres on surveil-
lance, borders, internet culture and
the black market, as they relate to the
Global South. His work takes the form
of image, video, lectures, writing and
performance. He has exhibited at the
Tate Modern, Kadist (Paris) and the
Kampala Art Biennale, as well as hold-
ing lectures at the Tate Britain among
others.

AMAL KHALAF

Amal Khalaf is a curator and artist

and currently Director of Programs at
Cubitt and Civic Curator at the Serpen-
tine Galleries where she has worked

on the Edgware Road Project since its
inception in 2009. Here and in other
contexts she has developed residen-
cies, exhibitions and collaborative
research projects at the intersection of
arts and social justice. With an interest
in radical pedagogy, collectivity and
community practice, she has developed
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a migrant justice program through
Implicated Theatre (2011-2019) using
Theatre of the Oppressed methodolo-
gies to create interventions, curricula
and performances with ESOL teachers,
hotel workers, domestic workers and
migrant justice organizers. She is a
founding member of artist collective
GCC, a trustee for not/no.w.here and
on the artistic committee for Arts
Catalyst. In 2019 she curated Bah-
rain’s pavilion for Venice and in 2016
she co-directed the 10th edition of the
Global Art Forum, Art Dubai.

FRANCOIS KNOETZE

Francois Knoetze is a scavenger, sculp-
tor, performer, and video artist with

an interest in the connections between
social histories and material culture.
His roaming costumed performances
and experimental videos pick at the
socio-spatial force-fields that attempt
to rigidly order the contaminated,
folded, and entangled worlds of people
and things. His videos create narrative
portraits of the uncertainty in the ner-
vous system of a global digital machine
at the brink of collapse. Knoetze is a
co-founder of the Lo-Def Film Factory.
Based in South Africa, the collective’s
work involves archival research, drama-
turgy and visual strategies associated
with video art, collage, sculptural
installation and Virtual Reality, to ex-
plore and create space for collaborative,
experimental community storytelling.

SRINIVAS KODALI

Srinivas Kodali is a interdisciplinary
researcher based in India, where he

is part of several internet movements
and communities. His work focuses on
governance and the internet, advocat-
ing for data standards, open data and
cyber security.

349



BIOGRAPHIES

BOGNA KONIOR

Bogna Konior is Assistant Professor at
the Interactive Media Arts department
at NYU Shanghai, where she teaches
classes on emerging technologies, phi-
losophy, humanities and the arts. She
also co-directs the university's Artifi-
cial Intelligence and Culture Research
Centre. She is the co-editor of Machine
Decision is not Final: China and the
History and Future of Al (Urbanomic).

KLAAS KUITENBROUWER

Klaas Kuitenbrouwer is senior re-
searcher in digital culture at Het
Nieuwe Instituut in Rotterdam and
teaches theory at the Gerrit Rietveld
and other academies. Since the late
1990s, he has researched, curated, and
lectured on the intersections of art,
design, technology, and ecology. In

the early 2000’s he set up and curated
the Mediamatic research workshops
on the cultural significance of new
digital technologies. He co-curated the
Transnatural festivals (2010—2013) and
worked in the field of cultural policy

of digital culture at Virtueel Platform
(2009—2013). Through his work he
convergences different knowledge
practices: technological, artistic,

legal, organizational, scientific, and
more-than-human. In recent years,

he curated, among other programs,
Garden of Machines (2015), Gardening
Mars (2017), Bot Club and the Neuhaus
Temporary Academy for more-than-hu-
man knowledge (2019). He co-edits the
Vertical Atlas and in 2019 he initiated
the Zoop project.

LUKAS LIKAVCAN

Lukas Likavcan is a philosopher focus-
ing on technology, ecology and visual
cultures. He is a Global Perspective on
Society Postdoctoral Fellow at NYU
Shanghai, and an author of Introduction
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to Comparative Planetology (Strelka
Press, 2019).

ABU BAKARR MANSARAY

Abu Bakarr Mansaray is a devoted
autodidact of visual arts, industrial
design, engineering, mathematics, and
physics who persistently studies these
disparate knowledge systems to give
order to the physical world. Growing
up in Sierra Leone, he witnessed the
country’s most brutal period of civil
war, which left fifty thousand dead and
many more injured, raped, or mutilated
and faced with impending economic,
political, and social collapse. The artist
narrowly escaped the 1999 Freetown
massacre but has since returned to his
country, fostering within his work a de-
sire to alter the sinister political forces
at play by revealing their concealed
mechanisms and suggesting methods
for disrupting their devious courses.

SVITLANA MATVIYENKO

Svitlana Matviyenko is an Assistant
Professor of Critical Media Analysis

at the SFU School of Communication.
Her research and teaching focus on
information and cyberwar, the political
economy of information, media and en-
vironment, infrastructure studies, and
science and technology studies. She
writes about practices of resistance and
mobilization, digital militarism, dis-
and misinformation, internet history,
cybernetics, psychoanalysis, posthu-
manism, Soviet and post-Soviet tech-
no-politics, and nuclear cultures, such
as the Chernobyl Zone of Exclusion.
She is a co-editor of two collections,
The Imaginary App (MIT Press, 2014)
and Lacan and the Posthuman (Palgrave
Macmillan, 2018). She is a co-author of
Cyberwar and Revolution: Digital Sub-
terfuge in Global Capitalism (Minnesota
UP, 2019).
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EMO DE MEDEIROS

Emo de Medeiros is a Beninese-French
artist living and working in Cotonou,
Benin and Paris, France. His work has
been shown internationally at Centre
Pompidou, and Palais de Tokyo, Paris,
France; MARKK Hamburg, Germany;
Videobrasil Contemporary Art Festival
Sao Paulo, Brazil; LagosPhoto, Nige-
ria; as well as in the United Kingdom,
Japan, China, and the biennales of
Marrakech, Dakar and Casablanca.
His practice hinges on a single concept
he calls “contexture,” a fusion of the
digital and the material, of the tangible
and the intangible, exploring hybrid-
izations, interconnections and circula-
tions of forms, technologies, traditions,
myths and merchandises. He investi-
gates the new perspectives and conver-
sations happening in a novel space: the
current context of the post-colonial,
globalized and digitalized world of the
early 21st century. Within his practice,
Medeiros employs an array of media in-
cluding drawing, sculpture, text, video,
photography, assemblage, perfor-
mance, electronic music, installations,
painting and appliqué fabric.

METAHAVEN

The work of the Amsterdam-based
artist collective Metahaven consists of
filmmaking, writing, and design. Films
by Metahaven include Chaos The-

ory (2021), Hometown (2018), Eurasia
(Questions on Happiness) (2018), and
Information Skies (2016). Metahaven
has participated in group exhibi-

tions at Artists Space, New York, the
Museum of Modern Art Warsaw, the
Gwangju Biennale, Gwangju, the Busan
Biennale, Busan, the Sharjah Bien-

nial, Sharjah, and M HKA, Antwerp,
among others, andheld solo exhbitions
exhibitions at MoMA PS1, New York,
Yerba Buena Center for the Arts, San
Francisco, Izolyatsia, Kyiv, ICA London,
e-flux, New York, and State of Concept
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Athens, among others. Their work is
featured in collections of the Sharjah
Art Foundation, the National Gallery
of Victoria, and the Stedelijk Museum
Amsterdam, among others. Recent
publications include the book-length
essay Digital Tarkovsky (2018), and
PSYOP: An Anthology (2018), edited
with Karen Archey.

PHILIPPA METCALFE

Philippa Metcalfe is a PhD candidate
at the ERC funded DATAJUSTICE
project, based at the Data Justice Lab
at Cardiff University, UK. She has con-
ducted empirical research in Greece
and the UK, conceptualizing the
datafied border and asylum regimes
of Europe. Her primary focus is to (re)
politicise data driven governance, by
critically engaging with the ways which
technological advances work to en-
trench historical bordering practices.
Her work has been published in First
Monday and Geopolitics peer-reviewed
online journals.

DORINE MOKHA

Dorine Mokha (1989-2021, based in
Lubumbashi, DRC): Dorine was a
Congolese dancer, choreographer and
author, artistic co-director of ART’gu-
ment Project in Lubumbashi and
associated artist with Studios Kabako
in Kisangani. Open to multidisciplinar-
ity, he has participated in numerous
workshops in theatrical improviza-
tion, film initiation, theatre writing,
project writing and more recently in
visual criticism and artistic produc-
tion. He participated in international
programs such as the Pan-African
PAMOJA Residencies (2013-2015), the
TURN Fund Meeting (2014), the Berlin
Platform—Goethe Institute Coproduc-
tion Fund (2018); Avignon Festival, the
Ruhrtriennale, the Theater der Welt or
the Theaterformen. Scholar 2014-2015
of the Akademie Schloss Solitude,

Laureate 2016 of the Triennial Dance
Dance of Africa Dance of the French In-
stitute, Jury 2017 of the Zurcher Kontal
Bank Prize or Laureate 2019 of the Pro
Helvetia Research Residence.

JEAN KATAMBAYI MUKENDI

Jean Katambayi Mukendi is a visual
artist based in the Democratic Repub-
lic of Congo. His practice lies at the
intersection of technology, mechanics,
geometrics, and electricity. He fuses
his training as an electrician with
influences from his daily life within his
works.

MUSASA

Edmond Musasa Leu N'seya is special-
ised in figurative painting, focussing
on habits, rules and systems that are
part of life in rural environments and
ancient societies. He developed most
of the visual language used in the
National Museum of Lubumbashi ex-
plaining the origin and use of a variety
of natural and industrial materials and
processes. Musasa’s work has been
exhibited over the last 40 years in DR
Congo in local exhibition in Lubum-
bashi, Likasi, Kolwezi and Kolwezi.
Musasa and Maarten Vanden Eynde
have been collaborating since 2015.
Their collaborative works have been
presented at Mu.Zee, Ostend, Belgium
(2021); Jean-Cocteau Cultural Centre,
Paris, France (2020); Tallinn Photo-
month - Contemporary Art Biennial,
Estonia (2019); 6th and 4th Lubum-
bashi Biennale, Lubumbashi, DRC
(2019 and 2015); Contour Biennial #9,
Mechelen, Belgium (2019); Cargo in
Context, Amsterdam, The Netherlands
(2019); Galerie Imane Fares, Paris,
France (2019); Egmont Palace, Brussels,
Belgium (2018); Belgian Art Prize,
BOZAR, Brussels, BE (2017)
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KATJA NOVITSKOVA

Katja Novitskova, born 1984 in Tallinn,
Estonia, lives and works in Amster-
dam. Novitskova’s work tackles the
complexity and failures of depicting
the world through technologically
driven narratives. Novitskova’'s work
focuses on the mapping of biological
territories that are no longer outside
but rather “inside” biological bodies.
By uniting art and science at the level
of nature, Novitskova brings awareness
to tools of mediation and representa-
tion used to depict these realms, such
as microscopes or brain scans, and how
they are able to merge datasets and bi-
ology. Novitskova has published three
books, If Only You Could See What I've
Seen with Your Eyes (Sternberg, 2018),
Dawn Mission (Kunstverein, 2016), Post
Internet Survival Guide (Revolver, 2010).
She has had solo shows internationally
at Kunstfort bij Vijfhuizen (2021); Whi-
techapel Gallery, London (2018) the
Estonian Pavilion at the 57th Venice
Biennale (2017), among others.

NANJALA NYABOLA

Nanjala Nyabola is a writer and re-
searcher based in Nairobi, Kenya. She
is the author of Digital Democracy,
Analogue Politics: How the Internet Era
is Transforming Politics in Kenya (Zed.
2018) and Travelling While Black: Essays
Inspired by a Life on the Move (Hurst.
2020).

TREVOR PAGLEN

Trevor Paglen was born in 1974 at an
Air Force base in Maryland, where his
father worked as an ophthalmologist.
He grew up on bases in the USA and
Germany. A former prison-rights activ-
ist, Paglen's photographs often depict
classified military activity. Previous
series have featured a National Secu-
rity Agency's eavesdropping complex,
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an Israeli nuclear weapons facility, and
a secret CIA prison. The images are
always shot from public land, and con-
sequentially are often blurred, some-
times indecipherable. This tendency is
embraced by Paglen as an emphasis on
the secretive nature of the establish-
ments from which he is attempting to
gather information.

ALICE PIVA

Alice Piva is an undergraduate ar-
chitecture and urban design student
and researcher at Federal University

of Paraiba, Brazil. She works through
more-than-human perspectives, inter-
weaving digital, physical, and biological
systems in data-driven cartographies,
algorithms, and speculative designs, to
which she applies post-anthropocentric
and technopolitical discussions.

CHEN 'STANLEY' QIUFAN

Chen Qiufan (a.k.a. Stanley Chan) is
an award-winning Chinese speculative
fiction author, translator, creative pro-
ducer, and curator. He is honorary pres-
ident of the Chinese Science Fiction
Writers Association, and has a seat on
the Xprize Foundation Science Fiction
Advisory Council. His works include
the novel Waste Tide (Tor, 2019) and,
co-authored with Kai-Fu Lee, the book
Al 2041: Ten Visions for Our Future
(Currency, 2021). He currently lives in
Shanghai and is the founder of Thema
Mundi Studio.

NII QUAYNOR

Dr. Nii Quaynor pioneered Internet
development and expansion through-
out Africa for nearly two decades, es-
tablishing some of Africa's first Internet
connections and helping set up key
organizations, including the African
Network Operators Group. He also was
the founding chairman of AfriNIC, the
African Internet numbers registry.
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ELIA REDIGER

Elia Rediger was born in 1985 in
Kinshasa, Congo. As the son of Swiss
development workers, he grew up in
Basel after returning to Switzerland,
where he performed as a child singer
at the Basel Theater. After staying in
Denver, USA and studying media art,
he founded the music group The bianca
Story with Fabian Chiquet in 2006, in
which he was a lyricist, front man and
singer and has released four albums.

TABITA REZAIRE

Tabita Rezaire is infinity longing to ex-
perience itself in human form. Her path
as an artist, devotee, yogi, doula, and
soon-to-be farmer is geared towards
manifesting the divine in herself and
beyond. As an eternal seeker, Tabita’s
yearning for connection finds expres-
sion in her cross-dimensional practices,
which envision network sciences—
organic, electronic and spiritual—as
healing technologies to serve the shift
towards heart-consciousness. Embrac-
ing digital, corporeal and ancestral
memory, she digs into scientific imag-
inaries and mystical realms to tackle
colonial wounds and energetic imbal-
ances that affect the songs of our body-
mind-spirits. Through screen interfaces
and healing circles, her offerings aim

to nurture our collective growth and
expand our capacity for togetherness.
Tabita is based near Cayenne in French
Guyana, where she is currently study-
ing Agriculture and birthing AMAK-
ABA, her vision for collective healing in
the Amazonian forest. Tabita is devoted
to becoming a mother to the world.

LUCAS ROLIM

Lucas Rolim is an architect who grad-
uated from the Federal University of
Paraiba, in Brazil, his homeland. Fo-
cused on transdisciplinary relations be-
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tween advanced computational design
and social and environmental responsi-
bility, he is especially interested in em-
ploying these techniques and methods
in the Global South sociopolitical con-
text. Currently, he is doing his Master
of Science in Technische Universitit
Berlin, Germany, where he studies in
the M-ARCH-Typology Program in
which he focuses on the development of
emerging building types and construc-
tion paradigms, in particular, circular
and sustainable modes that attempt to
address multiple stacks of planetary
scale architecture.

RENEE ROUKENS

Renée Roukens is an arts organizer
and creative producer. She is COO

at Strietman Espresso Machines. As
an executive she builds institutional
capacity, helping creative people share
ideas and achieve their goals. She has
developed exhibitions, residencies
and discursive programs at Marres,
House for Contemporary Culture, MU
Hybrid Art House, Baltan Laboratories
and Hivos. She is co-founder of Digital
Earth, a fellowship for artists thinking
through questions of digital futures.

BASSEM SAAD

Bassem Saad is an artist and writer
born on September 11 and trained in
architecture. His work explores objects
and operations that distribute violence,
pleasure, welfare, and waste. Through
video, sculpture, and writing, he
investigates and record strategies for
maneuvering within and beyond gover-
nance systems. His writing appears in
Jadaliyya, Unbag, and The Funambulist,
and he is an editorial team member at
Failed Architecture. He was a resident
fellow at Eyebeam in New York and at
Ashkal Alwan’s Home Workspace Pro-
gram in Beirut. He is currently a fellow
at the Leslie Lohman Museum.
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NANJIRA SAMBULI

Nanjira Sambuli is a researcher, policy
analyst, and strategist working to un-
derstand the unfolding, gendered im-
pacts of ICT adoption on governance,
media, entrepreneurship, and culture.
Nanjira is a Fellow in the Technology
and International Affairs Program at
The Carnegie Endowment for Interna-
tional Peace, and a Ford Global Fellow.
She is also a co-chair of Transform
Health, and board member at The New
Humanitarian, Development Gateway,
and Digital Impact Alliance. Nanjira
advises the <A+> Alliance for Inclusive
Algorithms, and the Carnegie Council’s
Al and Equality Initiative. She is also

a Diplomacy Moderator at the Geneva
Science and Diplomacy Anticipator
(GESDA). Nanjira has served as a Com-
missioner on the Lancet & Financial
Times Governing Health Futures 2030
Commission, as a panel member on
the United Nations Secretary General’s
High-Level Panel on Digital Cooper-
ation, and as a deputy on the United
Nations Secretary General’s High-
Level Panel for Women’s Economic
Empowerment.

NZILANI SIMU

Nzilani Simu is a visual artist special-
izing in illustration, hand lettering,
infographics, identity design and visual
advocacy. She finds inspiration in the
African landscape, its animals, plants,
and flowers. She enjoys learning and
conveying African stories in her art.
Her hand-lettering practice engages
with everything from music lyrics to
inspirational quotes. Her art brand
Kulula is an outlet for creative expres-
sion where she also sells art goods

and holds occasional workshops. She

is passionate about design for social
impact, particularly when it comes to
an African lens and projects focused on
women's rights.

GEORGES SENGA

Georges Senga (1983, Lubumbashi,
DRQ) is a photographer. He develops
his photographic work around history
and the narratives revealed by “mem-
ory, identity and heritage,” illuminating
our actions and the present. Three of
his projects explore memory, looking
for the resonances that people, their
facts and their objects leave behind,
and the resilience of memory in his
country, Congo. Georges Senga is part
of the artistic dynamic of the city of
Lubumbashi at the PICHA art centre in
DR Congo and at the Photo Market and
Phototools workshop in Johannesburg,
South Africa. His work has been exhib-
ited internationally in institutions; in
2021 he developed a project at the Villa
Medici.

ANDREJ SKUFCA

Andrej Skufca’s work presents itself

as a network characterized by fic-

tion, technological design, industrial
fabrication processes and synthetic
materials. His installations not only
combine technological and fictional
elements, but produce immersive and
seemingly animated environments, in
which human agents are no longer cen-
tral. He has had solo shows in Aksioma,
Ljubljana; The International Center of
Graphic Arts, Ljubljana; Miroslav Kral-
jevi¢ Gallery, Zagreb; Karlin Studios,
FUTURA, Prague; DUM Project Space
Ljubljana. And participated in group
shows in MAXXI - National Museum
of XXI Century Arts, Rome; Ludwig
Muzeum, Budapest; Museum of Con-
temporary Art Metelkova, Ljubljana;
Gallery of Modern Art, Ljubljana. He is
also an editor at Sum journal.

ARTHUR STEINER

Arthur Steiner is an art historian pas-
sionate about the role of arts, culture
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and digital tech in tackling 21st century
challenges. He has led various innova-
tive strategic programs for Hivos, work-
ing to develop the cultural sector and
its social impact in over 25 countries.
Through his work he has connected
musicians in Zimbabwe, game design-
ers in Egypt, VR storytellers in China
and impact investors in the United
Arab Emirates. He is co-founder of New
Silk Roads and Digital Earth, a fellow-
ship for artists to reimagine the dom-
inant narrative of our digital futures.
He has curated various art exhibitions
and public programs around the world.
Together with the Prince Claus Fund
and the European Culture Foundation
he initiated the publication Forces of
Art: Perspectives from a Changing World
(Valiz, 2020).

KSENIA TATARCHENKO

Ksenia Tatarchenko is an assistant
professor of Science, Technology and
Society at the Singapore Management
University. She received her PhD from
the History of Science Program, History
Department, Princeton University
(2013),and an MA in history from
University Paris-Sorbonne (2006). Her
dissertation “A House with the Window
to the West: The Akademgorodok Com-
puter Center, 1958-1993” was awarded
the Charles Babbage Institute 2012-2013
Erwin & Adelle Tomash Fellowship. She
has held positions as a lecturer at the
Global Studies Institute, Geneva Uni-
versity, as a visiting Assistant Professor
of History at NYU, Shanghai,and as a
post-doctoral fellow at the Harriman
Institute, Columbia University.

SUZANNE TREISTER

Suzanne Treister lives and works in
London and the French Pyrenees. She
has been a pioneer in the new media
field since the early 1990s, working
simultaneously across video, the inter-
net, interactive technologies, photogra-
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phy, drawing and watercolour. Treister
has evolved a large number of projects,
many spanning several years, which
engage with eccentric narratives and
unconventional bodies of research. In
1988 she was making work about video
games, in 1992 virtual reality, in 1993
imaginary software and in 1995 she
made her first web project and invented
a time travelling avatar, Rosalind
Brodsky, the subject of an interactive
CD-ROM. An ongoing focus of her
work is the relationship between new
technologies, society, alternative belief
systems and the potential futures of
humanity.

UNKNOWN FIELDS

Unknown Fields (UK/AU) is a nomadic
design research studio directed by Kate
Davies and Liam Young. By venturing
out on expeditions into the shadows
cast by the contemporary city, they
uncover the industrial ecologies and
precarious wilderness its technology
and culture set in motion. These distant
landscapes—the iconic and the ignored,
the excavated, irradiated, and the pris-
tine—are embedded in global systems
connected in surprizing and compli-
cated ways to our everyday lives. Un-
known Fields make provocative objects
and films from this expedition work,
exploring the dispersed narratives that
coalesce to form a contemporary city.
They chronicle their expeditions in a
book series titled Unknown Fields: Tales
from the Dark Side of the City (Architec-
tural Association, 2016). Their projects
have been collected by institutions in-
ternationally, and their work has been
published extensively in The Guardian,
BBC, Wired, New Scientist and many
more.

JORDI VALLVERDU

Jordi Vallverdd, PhD, MSci, BMus,
BPhil, is ICREA Académia Tenure Pro-
fessor at Universitat Autonoma de Bar-
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celona (Catalonia), where he teaches
Philosophy and History of Science and
Computing. His research is dedicated
to the epistemological, cognitive,
ethical and educational aspects of Phi-
losophy of Computing and Science and
artificial intelligence. He leads his own
MICINN funded research group on
Innovation and Medicine, is research
member of the Caixabank funded
AppPhil project, as well as research
member of TECNOCOG Philosophy,
Technology and Cognition Research
Group. He is also head of UAB team

of the consortium that has obtained
the CSI-COP H2020 EU project. He
has been involved in the publication
of nearly 20 books, as author or editor.

RICHARD VIJGEN

Richard Vijgen is an artist and designer
whose work focuses on artistic data
visualization. He creates multi-sen-
sorial data experiences that visualize
the invisible technological dimensions
of reality. His work provides poetical
interpretations of data and proposes a
dialog between the human perspective
and the disembodied world of digital
networks, algorithms and wireless
communication.

SARAH WATISWA

Sarah Waiswa is Ugandan-born, Ken-
ya-based documentary and portrait
photographer with an interest in
exploring the New African Identity on
the continent. Her work has been ex-
hibited around the world, most recently
at the National Gallery of Victoria in
Australia. Her photographs have been
published in The Washington Post,
Bloomberg, and The New York Times,
among other publications.
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ZHAN WANG

Zhan Wang is a visual artist currently
based in Berlin. Having been trained
in architecture at the Architectural
Association in London, Zhan’s works
focus on creating spatial consequences
of technology and politics. In his work
“Lunar Economic Zone,” he uses visual
references from Chinese propaganda
posters from the 60s and 70s to create
an animated “technotopia” driven by
resource monopoly. The overly satu-
rated visual language of the animation
contrasts with the more complex real-
ity of a development-driven economy.
The “Lunar Economic Zone” has been
shown in Tokyo, Singapore, Zurich etc.
Zhan works with various media includ-
ing animation, coding and VR.

KEDOLWA WAZIRI

Kedolwa Waziri is a writer, dreamer,
and community organizer at Trans
Queer Fund Kenya. She is a student of
radical social movements, and her work
lives at the intersection of social justice,
art, and feminist politics. In her prac-
tice she is an emerging voice on the
histories of marginalization, identity,
and digital justice.

MI YOU

Mi You is an interim professor of Art
and Economies at the University of
Kassel/documenta Institut. Her long-
term research and curatorial projects
spin between the two extremes of the
ancient and futuristic. She works with
the cultural and economic idea of Silk
Road as a figuration for nomadic imag-
eries and old and new networks/tech-
nologies. She has curated programs
at Asian Culture Center in Gwangju,
South Korea, Ulaanbaatar Interna-
tional Media Art Festival, Mongolia
(2016), and with Binna Choi, she is
co-steering a research/curatorial proj-
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ect Unmapping Eurasia. At the same
time, her interests in politics around
technology and futures led her to work
on “actionable speculations,” articu-
lated in the exhibition, workshops and
sci-fi-a-thon “Sci-(no)-fiction” at the
Academy of the Arts of the World, Co-
logne (2019), as well as in her function
as chair of committee on Media Arts
and Technology for the transnational
political NGO Common Action Forum.
She is one of the curators of the 13th
Shanghai Biennale (2020-2021).

QIU ZHIJIE

Qiu Zhijie was born in 1969 in Zhang-
zhou, Fujian Province, China. As an
artist, writer, curator, and teacher he
has earned critical recognition world-
wide for his concept and practice of
“total art,” which forges new cultural
meaning from various philosophies
and systems of thought from anytime,
anywhere. Since 2016, Qiu has served
as dean of the School of Experimen-

tal Art, Central Academy of Fine Arts,
Beijing. He has co-curated several
exhibitions of experimental art in
China, including Image and Phenomena:
'96 Video Art Exhibition (1996), and
Post-Sense Sensibility: Alien Bodies and
Delusion (1999). He was chief curator of
the Shanghai Biennial (2012) and cura-
tor of the China Pavilion at the Venice
Biennale (2017).

DAN ZHU

Dan Zhu is a visual artist born in 1985
in Jiangxi, China, currently living and
working in The Hague. For Dan Zhu
work with pencil and paint on paper

or linen is the beauty of necessity, the
wonder of medium, there since the
explosion of space itself. Circle after
circle, round after round, the hour glass
is turning.
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