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WORKERS LEAVING
THE FACTORY

Introduction

The Googleplex is Google’s Silicon Valley headquarters. Located
in Mountain View, California, it consists of an assortment of glass
and steel buildings with colorful features in the company’s colors
sprinkled in. The complex sprawls out over a large area of land and
continues to grow as Google steadily adds new sites and buildings to
its headquarters. Between the buildings, most of which are of only
medium height, are many green areas, parking spaces, and recre-
ational facilities. Amenities of the complex include free restaurants
and cafeterias, four gyms, swimming pools, beach volleyball courts,
cinemas, and lecture halls.

An artist’s video installation from 2011 called Workers Leaving the
Googleplex engages with this complex and its architecture of labor.!
The video work by Andrew Norman Wilson shows various build-
ings, parks, and cafés of the complex used by Google’s employees. On
the left side of the screen, individuals and small groups can be seen
entering or leaving the buildings from time to time. Some use one of
the free bikes Google supplies to its employees, while others eat in
one of Google’s free gourmet cafeterias after a day of working and
before boarding the luxurious shuttle bus back to San Francisco after
their meal. Google operates over one hundred such buses, which are
equipped with wireless internet access and other amenities to shuttle
its employees from around the Bay Area to the complex.

Like the headquarters of other prestigious information technol-
ogy companies, the Googleplex’s design is inspired more by a univer-
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sity campus than traditional office or factory buildings. A promotional
video describes the Googleplex as “very academic,” but also “a big
playground” with an “eccentric” atmosphere.? The architecture of
the buildings on the Mountain View campus corresponds to the firm’s
understanding of work. The terms with which Google describes the
Googleplex as a workplace include words like freedom, creativity, flat
bierarchies, playful, communicative, and innovative. The buildings are
designed to bring the “Googlers” in touch with one another —private
offices are a rare occurrence, and employees are encouraged to pursue
their own projects during working hours. At the Googleplex’s main
buildings, no masses leave at the same time, and no shift changes can
be found — only individuals or groups dropping in and out, seemingly
at their leisure. Is this the quintessence of labor in digital capitalism?
According to Wilson’s video —and this book—not quite.

Workers Leaving the Googleplex consists of a split screen. The left
side displays the images just described, while the other side shows
a very different set of workers at Google. Wilson, a contractor in
Google’s video department at the time, accidentally discovered an-
other type of Googler working in a building next door, displayed on
the right side of his video project’s split screen. What initially piqued
Wilson’s curiosity was that these workers left their building in one
large group. Unlike the Googlers in the prestigious main buildings,
the workers in this inconspicuous adjacent building do in fact work
in shifts and can be identified by their yellow badges. Google’s em-
ployees are split into various groups marked by visible badges every-
one is obliged to wear —for example, white badges are for full-time
Googlers, Wilson wore the red badge designating outside contractors,
and green badges are for interns.

These “yellow badges” worked for Google’s controversial project
of digitizing every book in existence. In 2010, Google estimated that
130 million unique books existed in the world and announced plans
to digitize all of them by the end of the decade. Although technology
has improved significantly in recent years, the process is still not fully
automated. This, in turn, created the need for the book-scanning labor
of the yellow badges, referred to as “ScanOps.” While other digitizing
projects have reduced labor costs by shipping containers full of books
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to be scanned in India and China, Google employed the services of
subcontracted workers at its Mountain View facilities.

They work in shifts. The ones Wilson filmed began at 4:00 a.m.
and left the Google Books building at precisely 2:15 p.m. Their work
consists of turning pages and pressing the scan button on a machine.
A former worker describes his experience: “I had a set amount of in-
structions to follow and a certain quota I was to meet every day. The
only thing that changed were the books we had to scan and the quality
in which we got those books.” Google has developed its own scan-
ning technology and a patented machine that instructs the worker
to turn the pages timed to a rhythm-regulated soundtrack. Wilson
soon learned that this group of workers lacked the aforementioned
employee privileges such as free meals, access to gyms, bikes, shuttle
services, free presentations, and cultural programs. They are not even
allowed to move freely around the Google campus, and Google does
not like them talking with other employees—as Wilson found out
while making his film. Google’s security stopped him from filming
and interviewing the yellow badges, and he was subsequently fired
for his investigation.

Wilson’s split-screen installation is a recognizable reference to
two earlier works on the architecture of labor, the first being Louis
Lumiére’s Workers Leaving the Lumiére Factory, often described as the
first real motion picture ever made. It consists of a 46-second shot of
the Lumiére factory gates in Lyon, France, and depicts the mostly
female workforce leaving the Société Anonyme des Plaques et Papiers
Photographiques Antoine Lumiére, a successful photograph manu-
facturer. Originally shot in various versions in spring 1885, the scene
of workers leaving the factory gates has inspired numerous remakes
and new versions, most famously Harun Farocki’s 1995 Workers Leav-
ing the Factory, in which shots of the Lumiére factory are spliced into
an assemblage of workers leaving factories across various locations
and historical periods.

To me, this seemingly untimely reference to the factory is in-
triguing. The factory has long been a symbol of economic and social
progress as well as a central point of departure for a critical analysis
of capitalist societies. Crucial for the making of the modern world,
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giant factories were, for quite some time, viewed “as templates for the
future, setting the terms of technological, political and cultural discus-
sion,” according to historian Joshua Freeman in his book Behemoth,
which delves into the history of the factory.* From the English facto-
ries featured in Marx’s Capital to the Ford factories that became the
namesake of an entire period of capitalism —for over a century, the
factory was also at the heart of many critical economic and social
theories as well as political practice.

If the factory is central to theories of Fordism, then theories of
post-Fordism are mostly postfactory theories. Sidelined in the de-
pictions of the post-Fordist variant of capitalism, the factory’s most
important role is often that of a counterexample against which the
transformation of labor and capitalism is analyzed. Hence, it seems
that the factory has rapidly lost the central role it has held in most
understandings of capitalism for over a century. In contrast to this,
a central approach guiding this book is to think about forms of con-
tinuity of the factory in order to understand contemporary digital
capitalism.

At this writing, it appears Google’s enthusiasm for scanning ev-
ery book available has declined and that the project has decreased
in size and importance. The model by which it is run, however, has
proliferated. Google’s workforce includes a contingent of over one
hundred thousand workers designated as TVCs (temps, vendors, and
contractors), such as the book scanners. These subcontracted workers
transcribe, for example, conversations to train Google’s digital assis-
tant, drive cars capturing photos for Google street view, and monitor
videos uploaded to YouTube for dangerous content. Some of them
work directly next to the high-paid Googlers on the Mountain View
campus, others work in call centers around the world, and yet others
in their private homes. If possible, Google avoids talking about them
and hides them behind brick walls and digital interfaces. Often, they
carry out work that most people assume is being performed by algo-
rithms. Not only at Google but elsewhere, these workers are a crucial
yet often overlooked part of contemporary digital capitalism. Hence,
the following chapters concentrate on digital factory sites such as the
inconspicuous building adjacent to the Googleplex. Although these
digital factories differ significantly, they are all sites in which we find
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labor regimes that have little in common with the creative, communi-
cative, or glamorous image of work at Google’s main building.

INTO THE DIGITAL FACTORY

This is a book about the transformation of labor in digital capitalism.
Centrally, it addresses the impact of digital technology, particularly
sites where it brings forth labor relations characterized by features
one might assume only exist in traditional factories. The focus on such
sites of labor opens a particular perspective on the transformation of
labor and capitalism in the digital age. Many important critical theo-
ries of the transformation of labor have highlighted its creative, com-
municative, immaterial, or artistic features. Furthermore, contem-
porary discussions often contain arguments that digital technology
and automation are doing away with forms of menial and routinized
labor. Without denying the importance of, for example, creative labor
for the contemporary or ongoing processes of far-reaching automa-
tion, I argue that this process is neither uniform nor linear and turn
to sites where the impact of digital technology has enforced different
developments.

Hence, the interest in workers like the yellow badges described
in the opening scenario. This investigation covers sites that may not
always look like factories, but where the logics and workings of past
factories are very much present, often accelerated by the increas-
ing pervasiveness of digital technology. Whether Google’s scanning
workers in California, crowdworkers or warehouse workers in Ger-
many or Australia, gaming workers or content moderators in China
or the Philippines, Deliveroo drivers or search engine raters in the
UK or Hong Kong, video game testers or Uber drivers in Berlin or
Nairobi: these are the workers of today’s digital factory. Repetitive
yet stressful, often boring yet emotionally demanding, requiring little
formal qualification yet oftentimes a large degree of skill and knowl-
edge, and inserted into algorithmic architectures not yet automatable
(at least for now)—these segments of labor are a crucial part of the
political economy of the present. This book investigates sectors of
labor in which digital technology ensures and enforces labor regimes
sometimes curiously resembling those of Taylorist factories in the
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early twentieth century, even if they look completely different. It ex-
amines sites where the development of digital technology requires
human labor in forms that are highly fragmented, decomposed, and
controlled. These areas of work are often hidden behind the magic of
algorithms, thought to be automated but in fact still highly dependent
on human labor —they are, effectively, digital factories. This analysis of
such digital factories and the workers employed there, their technical
and political composition, new forms of labor organization, their mo-
bility and migration practices, and the emergence of new geographies
of production and conflict is aimed to contribute to a better theoretical
and empirical understanding of the contemporary moment, shaped
by the encounter of globalized capitalism and digital technology.

A central argument of this book is, then, that digital capitalism is
not characterized by the end of the factory, but by its explosion, mul-
tiplication, spatial reconfiguration, and technological mutation into
the digital factory. Essentially, the factory is a system of organizing
and governing the production process and living labor.® In this sense,
the factory is understood as both a real site of labor as well as—more
abstractly —an apparatus and logic for the ordering of labor, machin-
ery, and infrastructure across space and time. The reconfiguration of
this process by digital technology is the focus of this book. This entails
less emphasis on the ongoing importance of industrial factories or
the digitization and automation of manufacturing in these factories
(something discussed using, for example, the buzzwords “fourth In-
dustrial Revolution” or “Industry 4.0”) than on the digital factory: a
search for how digital technology transforms how labor is organized,
composed, and distributed spatially. It sets out to describe how digital
technology allows the logic of factories to find new spatial forms, such
as the platform.

In its analysis of the transformation of labor, the book develops
three central vectors that return throughout the chapters and different
sites of the investigation. As a first vector, the term digital Taylorism
is developed both empirically and theoretically throughout the book.
Digital technology has manifold implications for the transformation
of labor; digital Taylorism is only one of many ways manufacturing
management has transferred to the digital world. While many jour-
nalistic and academic works investigating the implications of digital
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technology for the world of work are concerned with possibilities
of automation or the increasing immateriality of labor, the concept
of Taylorism has also seen a small resurgence.’ Today, the term is
mostly used polemically, rarely systematically, to describe how digital
technology allows for new modes of workplace surveillance, control,
and deskilling. The Economist’s Schumpeter column even muses that
“digital Taylorism looks set to be a more powerful force than its ana-
logue predecessor.””

I use the term to describe how a variety of forms and combi-
nations of soft- and hardware as a whole allow for new modes of
standardization, decomposition, quantification, and surveillance of
labor — often through forms of (semi-)automated management, coop-
eration, and control. Even if digital technology allows for the rise of
classical elements of Taylorism such as rationalization, standardiza-
tion, decomposition, and deskilling, as well as the precise surveillance
and measurement of the labor process, this is not a simple return
of Taylorism; rather, the phenomenon has emerged in novel ways.
Thus, by invoking Taylor, I do not argue for a simple rebirth of Tay-
lorism but rather seek to emphasize how digital technology allows for
the rise of classical elements of Taylorism in often unexpected ways.
These forms of algorithmic management and control of the labor pro-
cess allow for new forms of the subsumption of labor under capital
outside the traditional factory. In many ways, digital technology is
able to take on the spatial and disciplinary functions of the traditional
factory and develop new forms of coordination and control that can
reach out onto streets or into private homes.

In analyzing and conceptualizing today’s digital capitalism, this
book turns to a new perspective: It focuses less on areas where small
groups of workers supervise the operation of machines than on areas
of work characterized by algorithms organizing the labor of large
numbers of human workers. It addresses not so much the creative
and communicative elements of computerized labor as it does the
fragmented, controlled, and repetitive segments (and, in turn, their
forms of creativity and communication). Less concerned with the
future impact of artificial intelligence (AI), it instead observes the
workers training this AI today. An approach proceeding from these
forms of digital Taylorism opens up a perspective less geared toward
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projections of how digitally driven automation will replace living la-
bor, instead shedding light on the complex and manifold ways living
labor is reconfigured, newly divided, multiplied, and displaced in the
contemporary world.

Concerning the composition of labor, these complex dynamics
can be described within the analytical framework of the multiplica-
tion of labor, a second vector of the analysis laid out in this book. The
digital factory can articulate different workers without homogenizing
them in spatial or subjective terms. Herein lies a crucial difference to
traditional Taylorism, namely, the digital factory produces no digital
mass worker like the industrial mass worker. Digital technology, or,
more precisely the standardization of tasks, the means of algorithmic
management, and surveillance to organize the labor process, as well
as the automated measuring of results and feedback allow for the
inclusion of a multiplicity of often deeply heterogeneous workers in
multifarious ways. It is then precisely the standardization of work
(as conceptualized by the term digital Taylorism) that allows for the
multiplication of living labor in many ways.

I use the term multiplication of labor building on Sandro Mezzadra
and Brett Neilson’s important work.? They use the term to supplement
the familiar term division of labor to hint at the heterogeneity of living
labor in a time characterized by the increasing coalescing of labor
and life, the increasing flexibilization of labor, as well as shifting and
overlapping geographies in the ongoing processes of globalization.
Indeed, the concept also is extremely effective in shedding light on
the transformation of labor driven by digital technology as I hope to
show throughout the book. First, the concept of the multiplication
of labor alludes to the fact that the digital factory allows the tightly
controlled and standardized cooperation of a large number of workers
who may come from different backgrounds, experiences, and loca-
tions. Whether in a distribution center or the gig economy, to take
two examples from the following chapters, digital technology and
automatically managed and standardized work procedures allow for
the quick inclusion as well as substitutability of workers and hence
contribute to the flexibilization and heterogenization of labor.

Second, throughout the book, we can observe the literal multipli-
cation of labor in the sense that a large number of people need to work
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more than one job. Often, this includes a further blurring of times of
labor and free time. Hereby, the flexibilization of labor and the trend
toward unstable and multiple labor arrangements instead of the Ford-
ist ideal of one stable and lifelong job can be observed at many places
(although it is important to add that this ideal was achieved only for
a limited time by a specific segment of the working class, limited by
vectors of gender, racism, and geography, among other factors).

Third, digital technology is implicated in the reconfiguration of
the mobility of labor and goods, be it through transforming logistical
systems or new forms of labor migration such as the advent of virtual
migration. In this sense, the multiplication of labor encompasses a
specific heterogenization of labor geographies and labor mobility, a
reconfiguration of the gendered division of labor, and the prolifera-
tion of flexible contractual forms such as short-term, subcontracted,
freelance, and other forms of irregular employment.

It should be clear by now that space is a crucial dimension to
these developments. Understanding the digital factory explicitly as
a spatial concept, the reconfiguration of space through digital infra-
structures serves as a third vector underlying the analysis. Digital
infrastructures are profoundly reshaping the production of space
in almost all areas of life, as well as the geography of labor, from
the smallest detail to the geopolitical dimension. Keller Easterling’s
analytical reformulation of understanding infrastructure as “infra-
structure space” is important not only to analyze how infrastructure
and digital technology are implicated in the production of space, but
even more so for how they reorganize the spatiality of labor: global
logistical systems that reorganize the global division of labor, software
that minutely organizes workers’ movements through an Amazon
warehouse, or crowdworking platforms bringing digital labor into
private homes across the globe are examples for how digital technol-
ogy changes the spatial architecture of labor.’

If digital technology is able to move the factory (as a labor regime)
beyond the factory (as a concrete building), the digital factory can take
different spatial forms. Those include, for example, the platform. Like
the traditional factory, today’s digital platforms (e.g., Uber, Amazon
Mechanical Turk) organize the labor process and social cooperation
across space and time. The infrastructure facilitating such processes
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is of paramount importance, both for the concrete functioning of the
digital factory as well as for the reconfiguration of economic space by
digital technology more generally.

Here, it becomes clear how these infrastructural geographies are
implicated in the recomposition and multiplication of living labor.
The role of computer-based tasks performed from home through
crowdworking platforms in making accessible new digital wage
workers (e.g., people with responsibilities for caring for dependents)
or the complex spatiality of online games producing a curious form of
digital racialization of labor and virtual migration are expressions of
this. The focus on migration, gender, and other new and old forms
of (spatial) stratification and fragmentation of labor is methodologi-
cally vital, particularly in a field in which such categories are often
considered outdated in a global and digital world.

Digital infrastructure thus profoundly reorganizes the spatiality
of labor from the macro level of the workplace to the global dimen-
sion, making new labor resources accessible while reorganizing old
ones. This entails numerous consequences for the organization and
composition of labor as well as for labor struggles, while also recon-
figuring mobility practices and the gendered division of labor. The
reconfiguration of labor through the digital factory is, crucially, a
process of spatial reorganization; at the moment when the seemingly
self-evident spatial architecture of the factory is called into question,
the spatial composition of class might become central as Alberto Toscano
has proposed.’

As I argue herein, the digital factory can take different forms.
It can look quite similar to old industrial factories, but it might also
be a digital platform or a video game. Despite this spatial and mate-
rial variability, the digital factory has a great deal in common with
industrial factories: They are infrastructures of production, character-
ized by the various types of technology that organize the production
process, the division as well as the control and disciplining of living
labor (often to the very last detail). Even if in the digital factory the
elements and workers of a particular process of production might
not be always assembled not under the roof of one building, digital
technology, infrastructure, and logistics often allow for greater coher-

printed on 2/14/2023 12:04 PMvia . All use subject to https://ww. ebsco. coniterns-of -use



EBSCChost -

Workers Leaving the Factory: Introduction 11

ence and precision in the interplay and division of human labor and
technology than in traditional industrial factory buildings.

RESEARCHING THE DIGITAL FACTORY

This book investigates several instantiations of the digital factory,
ranging from Amazon warehouses to online video games, from gig
economy platforms to data centers, from content moderation enter-
prises to social networks. They are all sites where digital technology
produces labor relations, which allow testing the aforementioned
concepts. In their peculiar ways, these sites are also important focal
points, or prisms, to understand the current transformation of capital-
ism. The case studies presented herein involve digitized logistics in
its increasing significance for global value chains, online multiplayer
games not only as important sites of digital labor but also implicated
in specific economic geographies generating previously unimagined
forms of labor mobility, the importance of digital platforms in and
beyond the gig economy, and the way labor is hidden in social media
and digital infrastructure; arguably, all are not only sites of a certain
form of digital and digitized labor but also focal points of contempo-
rary political economy. Their numerous differences notwithstanding,
the sites are tied together in multiple ways: throughout the book, we
repeatedly encounter similar contractual arrangements, a curious re-
turn of piece wages, labor management software operating according
to similar parameters, similar questions of space and infrastructure
in relation to digital economies, labor legislation, or infrastructure
such as data centers —or even, sometimes, the same corporations. It is
precisely this multisited approach that allows delineating a tendency
of the transformation of labor in digital capitalism, not specific to
just one sector.

The book is based on more than seven years of empirical research
in various sites using a range of qualitative methods, including eth-
nography and interviews, combined with the analysis of a variety of
other materials and infrastructural technologies. Interviews played
a central role, especially the conversations with workers were at the
heart of this research. For each of the four case studies, I interviewed
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different groups of workers: warehouse workers at different Amazon
warehouses as well logistics workers at other sites such as the Ber-
lin Airport, different groups of workers in the gaming sector and on
crowdwork platforms as well as content moderators for social media,
among others. As a complement to these interviews, I also spoke with
various trade union secretaries and activists, managers, experts, and
other relevant actors in the respective chapters. Most interviews took
place in person; others were conducted via telephone or video or even
only in text chat. Sometimes the informal conversations (e.g., at the
fringes of strike meetings, in the chat of a video game) were even more
productive and informative than formal interviews.

This already hints at the importance of ethnographic approaches
to the inquiry: wherever possible, I tried to be present at the digital
factories in question. This meant I engaged in traditional (offline)
participant observation at warehouses, logistic parks, or the offices
and studios where games are produced, as well as union meetings,
strikes, and other site visits for the logistics chapter and a part of the
gaming chapter (these sites were mostly located in eastern Germany).
The ethnographic research for the later chapters moved increasingly
online (and further shed light on the complex and multiscale geogra-
phies of the digital factory). I spent months in the online multiplayer
game World of Warcraft participating in the interactions and econom-
ics of the game and observing the digital shadow economy of “gold
farming.” The social world and political economy of online gaming
can hardly be analyzed without deep attention to the online space of
these games and their specific forms of not only digital labor but also
interaction and sociality. The chapter on crowdwork is also, to a large
extent, based on online (auto-)ethnography. I registered on different
platforms, became a crowdworker myself, and began performing a
multitude of tasks to understand the logic, infrastructure, and labor
process of these platforms over the course of several months. Ilooked
for addresses and locations, spent hours categorizing pictures, trained
speech recognition software, searched the web for phone numbers,
categorized thousands of fashion items, transcribed video files, and
many other similar tasks. Although the platforms are designed to pre-
vent contact with coworkers, I found every platform to be surrounded
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by an environment of various online forums and other social media
communities.

In all the chapters, particularly that on crowdwork, important
nodes—and crucial research sites for me —are constituted not only
by the games or platforms themselves, but also by this surrounding
ecology of social media, blogs, and forums. Forums, mailing lists,
and social media are not only sites of socialization but also sources
of mutual aid, organization, and resistance by workers. As spaces
of solidarity and conflict, these communications are accordingly of
critical importance to my research approach, which sought to pro-
ceed from (more or less visible) struggles and strive toward a better
understanding of the conditions and new forms of strategy and or-
ganization necessitated by changing conditions. These forums were
especially important for the analysis of online labor platforms in the
chapter on crowdwork. In the world of online piece work, forums are
spaces where workers meet and discuss a variety of issues, the analy-
sis of which facilitated not only a deeper understanding of their social
composition and subjectivity but also insights into the problematics
of self-organization and resistance among the “crowdworking class.”

The study of technology from small devices to huge infrastruc-
tures is another crucial component of the research underlying this
book. Machinery has always been a major component of the organi-
zation and management of production in dictating the rhythm and
way the labor is organized and performed; as such, it has also always
been a site of contestation. In the age of ubiquitous digital comput-
ing and big data, however, the means of organizing, managing, mea-
suring, and controlling labor and social cooperation are changing,
as are the forms of conflict. Such development makes their analysis
crucial. The attention to different infrastructures is part of a specific
approach aimed to underline the materiality of digital capitalism.
Unlike what terms like the “weightless” or “virtual” economy may
suggest, the digital transformation of capitalism is in fact a deeply
material process. Digital devices, satellites, fiber-optic cables, or data
centers supplement older infrastructures such as harbors, roads, and
railways.” Infrastructure includes, in my understanding, software.
Software studies in recent years have underlined the importance of
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algorithms in terms of their far-reaching, complex, and contingent
effects on the political, social, and material fabric of the contempo-
rary."”? The sites investigated in this book necessitate an understanding
of the hard infrastructures of built spaces, the soft infrastructure of
code, and the interplay of both. The study of such infrastructures and
their role in production and circulation is crucial yet often difficult,
as they tend to be hidden from view in various ways, often shielded
by multiple layers of code and concrete.

This is particularly true of many of the software architectures
used to organize, control, and measure labor, production, and circula-
tion. Such software is usually opaque, sometimes even to the people
using it, and researching it is a challenge. Throughout the research
underlying this book, I addressed this problem by trying to grasp
the functioning of these digital infrastructures initially through inter-
views with various user groups involved with them. In many cases,
the workers who face the algorithmic and infrastructural architec-
tures that govern their workdays are the best experts in deciphering
their functioning. Ethnographic methods—that is, navigating these
algorithms by, for example, working on online platforms or gaming
myself—proved valuable to at least allow for a degree of speculation
concerning the encoded logic. This often involves a second important
method in researching software architectures, namely, experiment-
ing with algorithms and also sometimes trying to reverse-engineer
them (sometimes simply by playing with them and testing reactions
to different inputs). It should be emphasized that these, as well as the
other forms of research into software employed here, are limited by
my rather small expertise in the world of coding.”

An analysis of a range of supplementary materials (e.g., union
publications, press releases, economic reports, labor contracts, law-
suits) proved fruitful in understanding the functioning of the various
digital factories in question. The sheltered operations of crowdwork
platforms or content moderation providers are sometimes brought to
light by lawsuits and whistle-blowers as well by the work of investiga-
tive journalists and researchers. The latter was an important source
for the research, especially for the hidden world of content modera-
tion for social media platforms. Another surprisingly helpful source
of insights into otherwise sheltered algorithms and other infrastruc-
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tures are patents. Corporations like Amazon make few public state-
ments about the software used in their distribution centers or their
e-commerce platform but end up saying a great deal in the numerous
patents they file. An analysis of patents filed by Amazon and other
companies provided another source to gather information about not
only software but also “hard” infrastructures, which proved helpful
in understanding, for example, the rationality of labor in the distribu-
tion center as well as Amazon’s operations across different territories.

This methodology is clearly experimental in that it brings to-
gether very different research sites and methods to undertake a broad
analysis and conceptualization of dynamic processes of global trans-
formation. I am convinced that it is necessary to take up the challenge
of carefully researching concrete sites of labor and struggle and, at the
same time, try to situate the analysis of these places within a broader
understanding of the transformation of global capitalism. In her es-
say “Supply Chains and the Human Condition,” anthropologist Anna
Tsing asks: “how can we imagine the ‘bigness’ of global capitalism
(that is, both its generality and its scale) without abandoning atten-
tion to its heterogeneity?” She proposes the concept of “supply chain
capitalism” to theorize “both the continent-crossing scale and the
constitutive diversity of contemporary global capitalism” and “the
structural role of difference in the mobilization of capital, labor, and
resources.”* Acknowledging the structural importance of difference
and the importance of value as a crucial operator of these differences,
David Harvey speaks of capitalism as “the factory of fragmentation.””
An understanding of capitalism as a totalizing (but not total) mode
of production that continuously broadens its reach is crucial to this
book and informs my research, which in turn can contribute to a
better theoretical and empirical understanding of the contemporary
transformation of capitalism.

Searching for the digital factory does not mean ignore either the
changes of recent decades (e.g., the real decline and relocation of
many big industrial factories, especially in the Global North) or the
shortcomings of factory-centered theory and politics (as outlined par-
ticularly but not exclusively by feminist approaches). I use the term
digital factory to seek out unexpected continuities and new constel-
lations and to understand the deeply heterogeneous effects of digital
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technology on the world of labor. As with any theory and research
methodology, this book provides a necessarily incomplete picture and
perspective—a perspective that is nonetheless aimed to be valuable
to many people.

Like any study, again, this work does not start from scratch but
builds on rich traditions of empirical and theoretical research, to
which it is greatly indebted. A crucial starting point and important
source are the insights of Italian workerist Marxism and its attempts
to come to terms with the transformations of social production (not
only) in postwar Italy from the 1960s up to the present, with its dy-
namic understanding of technological and political change driven by
social struggles. More recently, writers from this tradition have engen-
dered discussion around the transformation of labor in post-Fordism,
most notably with the important concept of “immaterial labor.”* This
term must be understood in the context of postworkerist ideas such
as “mass intellectuality” and a renewed interest in Marx’s idea of the
“general intellect.”"” All these ideas refer to new forms of creativity
and communication involved in social production that has reached
new levels of cooperation, which increasingly operate independent
from the command of capital. As Antonio Negri argues, today “we face
a new technical composition of work: immaterial and service-based,
cognitive and cooperative, autonomous and self-valorizing.”"®

The rich debates that have evolved around the idea of immate-
rial labor and its theoretical ecology are in many aspects the central
starting point of this book—a starting point, however, from which it
quickly departs. The ideal immaterial workers of this debate are more
often than not highly qualified but precarious urban workers of the
Global North characterized by their communicative and creative labor
(e.g., designers, programmers), who operate at a distance from capi-
tal’s direct command. In a sense, this book addresses the opposite type
of worker. Exemplified by the term digital Taylorism, it foregrounds
other qualities and sectors of labor in digital times. My research is in-
terested in how digital technology (in its most advanced forms) brings
forth labor relations characterized by, for example, tight control over
the entire labor process as well as rationalization and decomposition.
With that, the focus moves to the other groups of workers; this is
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intended not so much as a critique of theories of immaterial labor as
a supplement and moving of focus and perspective.

Hereby, my research builds on the work of authors such as Nick
Dyer-Witheford, George Caffentzis, Ursula Huws, and Lilly Irani,
who put the spotlight on sites where the results of digitization bring
forth labor conditions that are not marked by free communication
and creativity but by deskilling, routinization, and control." Behind
these more recent approaches, of course, a diverse and rich predigital
history of critical investigations into the relation of technology and
capitalism constitutes an important, although possibly less visible,
source for this book. These traditions and debates include, for ex-
ample, the early writings of Italian workerism, in which the concept
of the “social factory” provides a brilliant early example of thinking
of the factory beyond its walls or, of course, Harry Braverman’s tren-
chant critique of Taylorism.?

My work ties in with such approaches to show the necessarily
heterogeneous composition of labor in the digital age and to shed light
on one tendency of development that is theorized as digital Taylorism.
My claim is then that digital technology, especially in its most ad-
vanced forms, creates a set of very different labor situations, in which
a new digital Taylorism exists alongside more autonomous forms of
(immaterial) labor. In describing digital Taylorism as an important
sector, I am not claiming it to be the new hegemonic form of labor
but, rather, one tendency among others, albeit one that has recently
increased in importance. Thus, digital Taylorism exists alongside
other —markedly distinct—labor regimes. This coexistence alongside
other labor regimes is not circumstantial but in fact necessary. The
existence of heterogeneous, variegated, and fragmented labor regimes
is then neither accidental nor a simple question of uneven develop-
ment but, rather, an important characteristic in the development of
capitalism, which has, if anything, grown in importance over time.

THE BOOK

The book consists of this introduction, four chapters focused on case
studies, and a concluding one. The following chapter, “The Global
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Factory” moves the spotlight to the field of logistics. It starts with
the shipping container and the algorithm as crucial elements of a
development that has shifted logistics to the center of global capital-
ism since the 1960s. The first focus of the chapter is an investigation
into labor and struggle in Amazon distribution centers, and one facil-
ity near Berlin in particular. The distribution center is a focal point
of the insertion of human labor into circulatory systems on a grand
scale, increasingly organized by algorithmic architectures. Distribu-
tion centers are crucial sites of logistical labor governed by software,
with regard to both minute details as well as the level of global supply
chains. At the same time, Amazon’s distribution centers have been
sites of a prolonged labor conflict over these conditions for several
years. The second part of the chapter moves the focus to the next
part of the supply chain: delivery on the /ast mile. With the rise of
online shopping, the last mile has become a crucial point of logistical
operations in urban contexts, and a site of intensive competition and
experimentation with hyperflexible labor. Forms of app-based labor
further radicalize the flexibility of logistical labor and allow to situate
logistics as an important element in the genealogy of the gig economy.

The following chapter, “The Factory of Play,” addresses labor
and the political economy of video games. Two investigations focus
on digital workers in the German gaming industry and so-called gold
farmers, professional video game players located primarily in China.
The German case focuses on instances of struggle and unionization
on the part of gaming workers in Berlin and Hamburg. At the heart
of the investigation are not the celebrated game designers and artists
but a team of testers working in quality assurance (QA), whose labor
consists of playing the game in order to find errors. Even more so
than in the Berlin-based QA department, the labor of Chinese “gold
farmers” is repetitive, exhausting, and characterized by long hours
and tight workplace discipline. Hereby, professional players (gold
farmers) earn in-game items to sell to predominantly Western players
who want to advance in the game. The result is a complex economic
geography in which the Chinese digital workers become virtual mi-
grants to Western servers, where they work in a digital service sector
while facing racist abuse. The chapter analyses the peculiar nature of
this digital shadow economy and its reconfiguring of migrant labor
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and racism as part of the political economy of online games and the
specific forms of labor and circulation it produces.

The next chapter, “The Distributed Factory,” is concerned with
crowdwork. Crowdwork platforms are digital platforms that allocate
tasks to a global pool of digital workers, most of whom work from
home on their personal computers. These digital home workers are a
crucial but hidden component in the production and training of Al
Work on these platforms is characterized by decomposition, stan-
dardization, automated management, and surveillance, as well as
hyperflexible contractual arrangements. The chapter investigates the
composition of the crowdworkers themselves, putting forward the
argument that the organization of work described in the first section
is precisely what allows for the multiplication of labor. The platform
as a digital factory is capable of assembling a deeply heterogeneous
set of workers while bypassing the need to spatially and subjectively
homogenize them. As a result, crowdwork taps into labor pools hith-
erto almost inaccessible to wage labor, such as women shouldering
care responsibilities who now can work on crowdwork platforms
while at the same time performing domestic labor. The extension of
mobile internet infrastructure in the Global South in recent years also
translates into access to a massive pool of potential digital workers.

The following chapter, “The Hidden Factory,” situates labor’s
place in social media. The chapter turns to aspects of the political
economy of social media that are often obscured behind debates about
hate speech, privacy, and data protection —namely, the infrastructure
(both hard and soft) of social media and the labor hidden within this
infrastructure. Exploring the labor behind code, data centers, and
content moderation, the chapter sheds light on the often hidden forms
of labor that are crucial to both social media and other sectors of the
digital economy. Buried in these infrastructures we also find forms of
labor such as content moderators or “raters”—human workers whose
job is to improve search algorithms—workers very much akin to the
yellow badges scanning books for Google.

The conclusion synthesizes the theoretical and empirical analy-
sis, arguing that digital capitalism is not characterized by the end of
the factory, but by its explosion, multiplication, spatial reconfigura-
tion, and technological mutation into the digital factory. The digital
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factory takes very different forms and seldom looks like a traditional
factory building. One such configuration that is increasingly central
is that of the platform, which we encounter in very different forms
throughout the book. The platform might be the paradigmatic fac-
tory of today’s digital capitalism. Thereafter, an epilogue evaluates the
impact of the COVID-19 pandemic on the developments described in
the previous chapters.

Taken together, these chapters provide a picture of the digital
factory as a flexible and mutable form: a distribution center, a video
game, an internet café, a digital platform, the living room of a digital
homeworker. These factories are populated by very different and het-
erogeneous groups of workers often distributed across different geog-
raphies. Nevertheless, the digital factory is an infrastructure able to
synchronize these workers into algorithmically organized production
regimes. It is here that we find its characteristics, across all differences
and locations, have qualities in common with how labor is organized,
distributed, divided, controlled, and reproduced. It is here that we see
the contours of a labor regime that is a crucial component of digital
capitalism in the very process of restructuring the social division of
labor, its geographies, stratifications, and lines of struggle.
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THE GLOBAL
FACTORY

Logistics

Some time ago, the American sociologist Thomas Reifer speculated
in a lecture that if Karl Marx were to write his most important work
nowadays, the opening words would be different. As is well known,
the famous first sentence of the first volume of Das Kapital reads:
“The wealth of societies appears as an ‘immense collection of com-
modities.””" Today, suggests Reifer, this wealth appears far more as
an “immense collection of containers.”” For Marx, commodities are
not simply things; similarly, the container is not simply a box used
to store things. In its material and symbolic functions, the container
refers to a contemporary capitalism in which the movement of goods
plays an increasingly central role. It is a symbol and precondition of
a profound logistical transformation of global capitalism. As such,
the container is a paradigmatic expression of a world set in motion
through logistical operations and infrastructures, and a symbol for
the rise of this discipline.

In attempts to represent this transformation, the container has
also become a central element, an icon of globalization, a ubiquitous
symbol of global trade, and the object of artistic attempts to depict to-
day’s global capitalism. In their winter 2013 mission, a self-described
nomadic design studio calling itself Unknown Fields Division trav-
eled to the South Chinese Sea aboard a container ship. Titled 4 World
Adrift, the investigation takes ships and containers as points of depar-
ture for an analysis of contemporary capitalism’s spatial and territo-
rial qualities. Following the Gunhilde Maersk, a container ship with
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a capacity of over ten thousand standard containers, from the coast
of southern China to the UK, they show the central role of these steel
boxes for the circulation of goods. Endless rows of containers stacked
against the backdrop of smoking factory chimneys are traversed by
cranes that load and unload the containers, seemingly without any
human interference. These are logistical landscapes, landscapes char-
acterized by steel and standardization, the rhythms of huge machin-
ery, and the dwarfing of human labor. These landscapes constitute
“‘really abstract’ spaces,” which seemingly make the abstract logic of
capital representable.’

Although Unknown Fields Division is clearly fascinated by the
never-ending flow of containers, the studio is careful to avoid taking
the mechanical landscapes of endless containers as the whole picture.
The movement of containers is complemented by impressions from
the factories of southern China, producing the goods to be exported.
Similar to artist and filmmaker Allan Sekula, another chronicler of
the container, the studio breaks with the homogeneous visions of
the logistical landscape in the attention paid to the margins of logis-
tical architectures and their uneasy relation to neighboring spaces
and populations. Unknown Fields Division visits the South China
Mall in Dongguan, which, as the world’s largest shopping center,
hints at the fact that the flow of commodities from East to West is
not a natural fact; in addition, the mall’s desertion and decay mirror
some of the contradictions of Chinese state capitalism. The perhaps
crucial dimension of these investigations is the ongoing centrality of
human labor in the face of gigantic technological infrastructures. Both
Sekula and Unknown Fields foreground the central role living labor
continues to play in production as well as in circulatory systems. The
workers in China’s factories and harbors and the workers aboard the
container ships are all represented as both key components of the
circulatory systems and possible actors in their future interruption.

This chapter explores both the rise of logistics and the persis-
tence and transformation of logistical labor against the backdrop of
container- and algorithm-driven automation. While I am very much
interested in the logic of standardization and abstraction embodied
by container and code, this chapter is committed to a perspective that
resists the picture of a seamless logistical harmony of endless circula-
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tion. The effect of logistics is a process not of smooth globalization
and the disappearance of borders but, rather, of their multiplication
and flexibilization— just as logistics does not mean the end of labor
but its displacement, multiplication, and flexibilization. This argu-
ment is central to not only this chapter but the entire book. It hints at
the fact that many of the logics involved in containerization can also
be found in the manifold processes of digitalization; accordingly, as
technologies of abstraction, container, and code exhibit similarities
not only in their homogenizing drive but also in how they create
heterogeneity and fragmentation. In many ways, this book addresses
the processes through which the establishment of standardization,
homogeneity, and intermodality —through container and code, soft-
ware, and infrastructure —allows for the multiplication and hetero-
genization of space and labor.

Labor remains crucial to logistical operations. Despite all efforts
at automation, it is still critically important in maintaining circulation.
This chapter visits various sites of logistical labor, most importantly,
the distribution center as a crucial node in supply chains. Here, as in
other sites of logistical labor, digital technology is transforming labor
regimes and processes profoundly. Both digital Taylorism and the
multiplication of labor prove to be crucial principles in the context of
logistical infrastructures. Next, the chapter follows the goods leaving
the distribution center and entering their “last mile” to the customer’s
doorstep. In recent years, the last mile of delivery has become a cru-
cial focus of logistical operations in urban contexts due to the rise of
online shopping and the spread of platforms ranging from Amazon
to Foodora, Deliveroo, and others. The increasing importance and
time sensitivity of delivery reconfigure both urban spaces and labor
relations. Accordingly, labor in the last mile is characterized by in-
tense time pressure, standardization, algorithmic management, and
digitally enabled surveillance on the one hand and platform-driven
precarization and flexibilization on the other.

Before moving on to the detailed study of labor in logistics, how-
ever, it is necessary to start with the rise of logistics as both an industry
and a rationality by sketching out a historical process, often described
as the “logistics revolution.” This process involved a transformation
of not only an industry but, more importantly, capitalism itself. In

printed on 2/14/2023 12:04 PMvia . All use subject to https://ww. ebsco. coniterns-of -use



EBSCChost -

24 CHAPTER TWO

examining containers and algorithms as technologies essential to the
rise of the logistics industry, this chapter starts by roughly tracing how
logistics has become a crucial economic sector and how it permeates
and fundamentally shapes today’s capitalism.

THE CONTAINER, OR THE LOGISTICS REVOLUTION

April 26, 1956 is often cited as the starting date of container shipping.
On this day, a refitted tanker sailed out of a New Jersey port. Aboard
were fifty-eight steel boxes anchored to the deck that could be directly
transferred to trucks by cranes. The system was developed by the
transport entrepreneurs Malcolm McLean and Roy Fruehauf. Their
innovation consisted of little more than stackable steel boxes with a
twist-lock system to secure them, which could be transferred directly
from trains or trucks to ships using specialized cranes. Moreover, it
was not even particularly new; container systems and attempts to-
ward standardization had existed for more than a century. It was,
however, McLean’s and Fruehauf’s system that finally prevailed. The
US military played an important role in this success, as they adapted
the system to the logistical requirements of the Vietnam War. Between
1968 and 1970, four International Organization for Standardization
(ISO) standards provided the foundation for the intermodal shipping
containers in use today: The twenty-foot equivalent unit (TEU) de-
scribes the approximately twenty-foot-long standard container used
to calculate loading and shipment volumes.

The intermodal container dramatically changed ports. The time
and space needed to transship significantly decreased, and far less
labor was required. Although some unions attempted to delay or regu-
late the process of containerization, they ultimately conceded defeat.
In this sense, containerization also signaled a blow to the power of or-
ganized labor in the ports — traditionally militant and internationalist
sectors of the union movement as a whole —such as the International
Longshoremen’s Union. The port as space, as a working place and
transshipment point, changed quickly and dramatically as a result of
containerization. At the same time, containers began to play an ever-
greater role in the transport of goods. Today, almost all international
trade revolves around the standardized container. Ninety percent of

printed on 2/14/2023 12:04 PMvia . All use subject to https://ww. ebsco. coniterns-of -use



EBSCChost -

The Global Factory: Logistics 25

general cargo is transported in containers on ships, which in turn ac-
count for 9o percent of the global transport of goods. Major harbors
(e.g., Hamburg, Rotterdam) can handle more than twenty-five thou-
sand standard containers daily. Containerization also contributed to
the rise of shipping companies. The Gunhilde Maersk, the container
ship that hosted the Unknown Fields research trip mentioned in the
introduction, is owned by Maersk Lines, one of the most important
shipping companies in the world today. Although Maersk operates
over six hundred vessels carrying 2.6 million TEU, has offices in over
one hundred countries, and employs tens of thousands of sailors and
other staff, it is (like many logistics enterprises) fairly unknown to the
general public. This also illustrates that logistical operations and in-
frastructures are highly present across many spaces but are generally
recognized only in when they fail, a circumstance which characterizes
logistical operations and infrastructures as part of a “technological
unconscious” of global capitalism, to borrow a concept from Nigel
Thrift.*

The shipping container is the fundamental technological precon-
dition and a symbol of globalization. It stands for the principle of
standardization and modularization and has contributed to a massive
increase and acceleration in global circulation. As such, it is also a
prerequisite for the second globalization of the twentieth century. A
focus on the container and the logistics revolution yields a different
kind of historiography of this globalization. While most narratives
of neoliberal globalization concentrate on free-trade agreements,
structural adjustment programs, and, accordingly, such institutions
as the World Bank and International Monetary Fund, this alternative
narrative would place greater emphasis on such technologies as the
container, on the rise of logistics, and as a result on such institutions
as the aforementioned ISO and transnational shipping operations.
Such a perspective makes it possible to retrace the material history
of globalization and thus provides an important appendix to many
standard narratives.

Its centrality notwithstanding, the container is only one piece
of a variety of factors comprising the logistics revolution —“the most
underinvestigated revolution of the twentieth century,” as geographer
Deborah Cowen argues.” While questions of transport, distribution,
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and storage are of elementary importance for virtually every type of
economic activity, the term logistics is historically derived from not
the civilian economy but the military. The movement of troops and
materials over long distances, the transport of supplies, the control of
streets and bridges—these are all decisive matters of warfare, in the
context of which the term Jogistics initially emerged in the nineteenth
century or even earlier. Another origin of logistics, in this case civil-
ian, is the postal system. Here, the problem of measuring or mapping
of space for the purposes of transport came to light quite early. Stefano
Harney and Fred Moten posit yet another genealogy of logistics, not-
ing its origins in the transatlantic slave trade.®

The more recent economic origins of logistics as we now know
it can be traced back to the so-called logistics revolution that took
place in the 1950s and 1960s, mainly in the US. Here, the term mi-
grated from the realm of the military to the civilian economy—in no
small part because many logistics experts in the military undertook
this same migration after World War II. While up until this point
transport and storage were generally seen as steps to be completed as
inexpensively as possible following production, under the label “lo-
gistics” a new organization of the entire supply chain was conceived,
including everything from design, ordering, production, transport,
and warehousing to sales, modifications, and reordering. Logistics
increasingly defined the entire cycle of production and distribution
as something to be planned and analyzed. This shift in perspective
elicited the principles of modern logistics and set the changes in mo-
tion now subsumed under the term “logistics revolution.””

This change in perspective began to gain momentum in the 1950s
and 1960s, when logistics emerged as a management paradigm, be-
came a subject of academic study, and was connected for the first time
to digital computing systems. Logistics became an increasingly central
aspect of economic planning, a field of knowledge, a rationale. The
shift from transportation to logistics, “from practical afterthought to
the calculative practice that defines thought” describes how the physical
circulation of commodities grows in strategic importance for capital.?
Rather than transportation as a necessity following production, lo-
gistics came to be understood as a crucial element in the production
of surplus value.? The further integration of production, circulation,
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and, increasingly, consumption can be identified as a central effect of
the logistics revolution —a tendency that, incidentally, is evident in
Marx’s scattered remarks on the “physical conditions of exchange.”*
Clearly, production has always included steps of transportation—
think of the assembly line —but today’s logistics engenders a tendency
for commodities to be “manufactured across logistics space, rather than
in a singular place,” to use again the pregnant words of Deborah
Cowen." This hints at the growing significance of physical circula-
tion, which goes hand-in-hand with an increasingly blurry distinction

between production and circulation.

THE ALGORITHM, OR THE SECOND REVOLUTION

If containerization can be understood as a crucial element in the rise
of logistics, the rise of digital technology is without a doubt another
such element. Put simply, one could argue that the computerization
of logistics entails a second logistics revolution, once again chang-
ing the industry and the global circulation of goods profoundly. In
its logic, digital computing is in a certain sense quite similar to the
container: standardization, modularization, processing. In the realm
of logistics, digital technology has spread at an uneven rate and to
varying degrees, but it now pervades most logistical operations and
has contributed to the further acceleration of global circulation. This
ranges from the tracking of individual products and the detailed con-
trol of individual working processes in a distribution center to highly
complex software architectures that oversee, analyze, and coordinate
entire supply chains. Digital technologies, with their special infra-
structures, have social, spatial, and political implications. In the field
of logistics, they serve primarily to organize, measure, control, and
predict the movement of goods (and humans). Increasingly intercon-
nected across the entire supply chain and at the same time increas-
ingly autonomous, these systems generate effects that humans are less
and less able to oversee.

The digitization of logistics includes a multitude of dimensions —
for example, shipping software, enterprise resource planning (ERP)
systems, global positioning systems (GPS), barcodes, and later radio
frequency identification (RFID) technology, and the corresponding
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infrastructures. All these technologies to organize, capture, and con-
trol the movement of people, finance, and things are described by
media theorist Ned Rossiter as “logistical media.”"? Logistical media
compromises both small devices and increasingly complex software
architectures managing logistical operations. An example of the im-
portance of such algorithmic governance is ERP software, digital real-
time platforms geared toward the integration of all parts of a company
(e.g., financial management, logistics, sales and distribution, human
resources, materials management, workflow planning) into one pro-
gram. Generally speaking, ERP software is expensive proprietary
software produced by a small number of companies. One of the most
important players is the German firm SAP, which claims to deliver its
manifold software products to 87 percent of the Forbes Global 2000
corporations.”® Martin Campbell-Kelly argues that the importance of
SAP’s software in relation to its prominence is inversely proportional
to that of Microsoft’s product, and speculates that should SAP’s ERP
system cease to exist, it would take years for substitutes to take over
and close the breach in the global economy; in contrast, Microsoft’s
broadly used software could be substituted within days."*

Often, ERP systems and similar software are opaque in their
functioning, even to the individuals operating them. Although these
software architectures are at times incredibly complex and able to
deal with a high degree of contingency, they adhere to a specific logic
that tends toward abstraction and standardization. Hence, protocols,
parameters, standards, norms, and benchmarks are key to the orga-
nization of goods and labor by semiautomated management systems.
Designed to monitor, measure, and optimize labor productivity and
supply chain operations, logistical media are crucial to organize lo-
gistical operations along different supply chains. These forms of lo-
gistical media are also an important component in the organization
of labor in logistics.” As this chapter elaborates, digital technology
is crucial to the insertion of living labor into logistical operations.
At the same time, the standardization and real-time surveillance of
labor processes are precisely what allows for the flexibilization and
multiplication of labor in the sector.

Like containers, algorithms play an essential role in a massive
acceleration and the ever-increasing importance of logistics opera-
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tions. They are also technologies of standardization and modulariza-
tion that have contributed to the rise of logistics as a central discipline
in modern-day capitalism. Container and algorithm are essential in-
frastructures of globalization, responsible for wide-ranging economic
changes. A crucial impact of the logistics revolution driven by con-
tainers and algorithms is a shift in power between companies that
produce goods and those that sell them. The rise of the retail giants
Amazon and Walmart, two of the biggest and most important corpo-
rations of today’s economy (this history would need to be completed
by the rise of Alibaba, the Chinese retail giant that has emerged as the
most important global competitor for Amazon), is closely tied to the
logistics revolution and expresses this power shift.

THE RISE OF RETAIL

The rise of the retail giant Walmart to the world’s largest revenue-
generating company is closely tied to the shipping container. The
company’s low-price/high-volume business model is based on the
import of mass-produced goods. Annually it imports some seven hun-
dred thousand standard containers to the United States alone. Osten-
sibly a retail operation, Walmart is essentially a logistics company that
employs a strategy based on effective just-in-time logistics, the mini-
mization of storage space, and the precise forecasting of customer
behavior based on huge volumes of data. Like other large retailers,
Walmart strives to control the entire supply chain and is in a position
to dictate to most manufacturers the conditions of production and ac-
quisition. The rise of the company can be attributed to a logistics strat-
egy and is the expression of a shift caused by the logistics revolution.
While production and distribution are increasingly being merged, it
is often large retailers like Walmart or Amazon that dominate supply
chains and dictate conditions to manufacturers. Walmart’s strategy
in terms of not only of global supply chains but also the geographi-
cal allocation of its stores and distribution centers and its innovative
sales architecture is demonstrated simply but pointedly by Deborah
Cowen’s characterization of the logistics revolution as “a revolution
in the calculation and organization of economic space.”

The company’s spatial planning revolves around its distribution
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centers, tight control of the entire supply chain, and innovative com-
puterized inventory management as well as the precise forecasting of
customer behavior based on huge volumes of data warehoused in the
company’s own data centers and analyzed by over two thousand data
experts hired to predict and model customers’ desires and preferences.
Everything is designed to accelerate the turnover of goods and mini-
mize storage costs— crucial factors that have made Walmart by far
the world’s largest company in terms of revenue. Walmart’s logistical
network is driven by a huge digital infrastructure that generates and
processes high volumes of data, which are used to organizes processes
and to increase efficiency and make forecasts. A local Walmart hub,
for example, casts a seventy-terabyte information shadow.” Walmart
recognized early on the central role of digital information and com-
munication for modern just-in-time logistics. As early as 1987, it cre-
ated its own network of satellites to the tune of $24 million—at the
time, the largest private network worldwide.'®

In contrast, the rise of Amazon (whose founder, Jeff Bezos, took
Walmart as inspiration) is the story of the rise of e-commerce. In
terms of both revenue and market capitalization, Amazon is currently
one of the largest corporations worldwide. Started as an online book-
store, Amazon today offers a wide range of further services and prod-
ucts. Its Amazon Web Services (AWS) branch, for example, is one
of the most important owners of data centers and cloud computing
infrastructure on the global market. Even if AWS attracts little public
interest, it has made Amazon the most important provider of cloud
computing services on a global scale, with customers ranging from
the streaming platform Netflix to the Central Intelligence Agency.
Amazon commands a highly profitable infrastructure including pro-
prietary software, data centers, and even high-speed undersea cables.

Amazon offers a wide range of other services and products and
has even begun selling its own clothing and consumer products under
the Amazon Basics label. It opened its first brick-and-mortar “smart”
stores tied to its launch of Amazon Go technology, which uses sensors
to automatically charge customers when they leave the store and thus
does not require cashiers. Amazon also produces consumer electron-
ics like the Kindle e-book reader, a tablet, and the smart home ap-
plication Echo. With Alexa/Echo, Amazon stands at the forefront of
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consumer-facing artificial intelligence, a sector with the potential to
become another central pillar of the company’s growing empire. As
in other departments, the massive amount of data Amazon can mine
proves central to its business and its expansion strategy.

Amazon has also emerged as a producer of movies and televi-
sion series with its Prime Video department, whose productions have
won several Academy Awards and Golden Globes. These operations
constitute a closely intertwined ecosystem of media, devices, content,
and applications centered on its ubiquitous shopping platform, which
undeniably remains the core of its business model. Speaking at a con-
ference on the in-house production of Amazon Prime movies and
television series, Bezos offered a glimpse into the strategic thinking
behind this ecology, explaining, “we get to monetize this content in a
very unusual way. When we win a Golden Globe it helps us sell more
shoes.”" What he meant is that consumers who subscribe to Amazon
Prime also purchase more on the platform, while successful movies
and series help attract more people to Prime and retain their subscrip-
tions. (Over one hundred million people in the US alone are Prime
members.) This illustrates how most of its business model continues
to revolve around the e-commerce platform. The platform’s strength
derives from its huge assortment of products, including almost all
thinkable commodities, hundreds of millions of which can be ordered
online. Behind the platform lies a massive logistical infrastructure
that allows the goods to reach the customers at an ever-increasing
volume and velocity. In this infrastructure, the company’s infamous
distribution centers represent a crucial pillar.

CHRISTMAS FEVER: INTO THE DISTRIBUTION CENTER

December is a special time for Amazon’s distribution centers. These
huge warehouses, known as “fulfillment centers” (FCs) in company
lingo, experience their busiest phase of the year. Products are stored
in these distribution centers, and after a sale is made on the website,
these products are prepared for the shipping to the customer as fast
as possible—a major factor in the competition between online com-
merce providers and offline shopping. Christmas season is the most
important month for online sales, as for many brick-and-mortar shop-
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ping malls. The 2014 Christmas season was particularly uneasy at the
Brieselang FC. Brieselang is a small city close to Berlin, the capital of
Germany, Amazon’s most important market after the US. Opened in
2013, Brieselang FC is one of an increasing number of German distri-
bution centers run by Amazon. It is located in an area close enough
to Berlin to dispatch deliveries quickly, but far enough away to guar-
antee the kinds of cheap rents and low wages common in rural east-
ern Germany. In December 2014, most workers were employed on
temporary contracts: roughly 300 permanent employees shared space
in the distribution center with more than 1,200 temporary workers,
many of whom were hired only for the challenges of the Christmas
season. In many distribution centers, the workforce doubles in the
month before Christmas. A year earlier, on a memorable day a week
away from Christmas, Amazon customers in Germany placed a record
5.3 orders per second, or a total of 4.6 million products in one day.*

These were the challenges faced by the distribution center’s
workforce, which was divided into holiday helpers, a few regular
workers, and the other temporary workers who had fixed-term con-
tracts that were renewed every six months. In Germany, this practice
is only allowed for up to two years, after which labor law requires
Amazon to either hire them permanently or let them go. Surprising
most workers, Amazon management began informing the first group
of employees about their future at the FC on December 22. For those
who started working two years prior, only two options remained:
either a permanent contract or searching for a new job. By the end of
December, it became clear that the latter would be the case for most.
Only thirty-five workers were given permanent contracts, many re-
ceived new temporary contracts lasting between one and six months,
but the rest were told to leave the FC immediately. “After the break,
they started to inform small groups of about fifteen to twenty of us
that we have to go immediately. They had also increased security per-
sonnel, we couldn’t even say goodbye to our colleagues,” remembers
one of the workers whose contracts were not renewed.”

The mood had grown tense at the FC in the weeks leading up
to Christmas. Rumors circulated about the possible closing of the
Brieselang location, further fueled by Amazon’s recently opened new
distribution centers serving the German market in Poland and the
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Czech Republic. Many workers and unionists felt these new Amazon
FCs were also a reaction to the ongoing strikes in the company’s Ger-
man facilities. Since 1,100 workers had participated in the first strike
in Amazon’s largest German FC, Bad Hersfeld, in April 2013, the lo-
gistics giant had been hit by a years-long wave of strikes at various
locations in a tenacious conflict with the trade union ver.di (United
Service Sector Union) over collective bargaining, higher wages, and
better working conditions.

Brieselang had not witnessed any strikes. Although the first works
council election held over the previous summer had been a small suc-
cess for ver.di, workers organized in the union felt that Brieselang
was not ready for a strike. Workers with temporary contracts were
especially hesitant to strike, fearing it could diminish their chances for
a new contract. As if to bolster this assumption, FC management re-
fused to renew the contracts of workers active in ver.di and the works
council. “I feel punished for my perfectly legal participation in the
works council. I think Amazon wants to create a climate of fear,” said
one, who went to court over the nonrenewal of his contract and would
lose the case six months later.” Since the beginning of the dispute,
Amazon has proven itself a tough antiunion employer, in stark con-
trast to the more cooperative approach many German corporations
take. From attempts to discourage worker activity and workplace or-
ganization at the FCs to the new distribution centers in Poland and
the Czech Republic and carefully launched press releases announcing
progress in labor automation at the FCs, Amazon took an aggressive
stance against concessions to the union and striking workers.

This ongoing conflict serves as the backdrop for my investigation
into labor in Amazon’s FCs. These distribution centers are crucial
sites of logistical systems that remain highly dependent on human
labor. The organization and government of this labor serve as a first
instantiation of digital Taylorism. In the following chapters, the sites
of labor will change, resembling the traditional factory much less
than Amazon’s distribution centers, which in comparative terms
still exhibit many similarities. That said, many qualities of the labor
process—its mobilization, flexibilization, and insertion into global-
ized and digitized circulatory systems—remain surprisingly similar.
In the sense that an FC’s spatial configuration is somewhat similar
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to the factories which birthed Taylorism, they may also serve as an
apt starting point for a discussion of digital Taylorism — even if they
arguably have as much in common with a crowdworking platform as
with a factory of the early twentieth century.

The Brieselang FC exhibits many similarities to Amazon distribu-
tion centers around the globe. They tend to be located close to urban
centers at sites with well-developed transportation infrastructure (in
this case, roughly thirty kilometers from Berlin), although the areas
themselves are often plagued by high unemployment and low eco-
nomic development. Beyond the obvious advantages, these regions
provide in the form of a pool of low-wage labor and cheap rents, local
governments are often willing to grant huge subsidies and infrastruc-
tural development to attract Amazon’s business.

The gray factory-like building in Brieselang is divided into six
smaller halls spanning an area of sixty-five thousand square me-
ters— or ten football fields, Amazon’s standard unit of measurement
for its distribution centers (the biggest FC in Phoenix, Arizona, stores
fifteen million items in an area the size of twenty-eight football fields).
A huge poster or print hangs in most FCs, bearing the slogan “Work
Hard. Have Fun. Make History.” This is only one of many features
shared by most FCs. The distribution centers normally employ be-
tween one thousand and four thousand workers in a shift system
varying according to local conditions and regulations. In Germany,
FCs are typically active between 5:30 and 23:30; night shifts are rare
in most locations, in contrast to Amazon’s UK facilities, where they
are part of the standard operating procedure.

Most workers in Brieselang come from the surrounding area,
a region known for its high unemployment rates. Most had already
worked in a variety of professions before coming to Amazon and were
often unemployed for a longer period of time before being sent to the
FC from the local job center. In this case, not showing up for work
results in deductions from unemployment benefits. Reports from vari-
ous distribution centers alleged that Amazon systematically exploits
the job center subsidies designed to reintegrate the unemployed back
into working life by laying recipients off after the subsidies expire.
The local workers are complemented by a small group of migrant
workers, some of whom are from Spain and Turkey, and a small
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segment even makes a multihour daily commute from neighboring
Poland. Most FCs initially draw their workers from surrounding ar-
eas. Older distribution centers illustrate how this circle expands over
time, as most FCs exhibit high worker turnover rates, and Amazon
has sometimes even been forced to implement a bus system to shuttle
workers from as far as seventy kilometers away.

Each shift at Brieselang begins with a short motivational speech
by the supervisor, called “leads” or, one step up on the FC hierarchy,
“area managers” in the company lingo. These talks focus almost ex-
clusively on performance and goals. Every item that enters the FC,
changes position, or leaves is precisely registered, and every team
of workers is given a daily quota to be reached. Before workers can
take their positions, they are forced to “badge in” and pass airport-
like security scanners. Every movement throughout the distribution
center is regulated and standardized —signs instruct workers to use
the handrails, and yellow markings indicate the correct walking paths
through the FC. Many workers feel patronized by the exacting pro-
tocols they are obligated to follow. From Amazon’s perspective, how-
ever, standardization is a crucial element of its business model, and
the processes in the FC are optimized to the finest details.

WORKING TO THE RHYTHM OF BARCODE AND SCANNER

Brieselang’s exterior is characterized by the red and yellow trucks and
containers of the logistics company DHL, which bring goods to the
distribution center and pick them up for delivery to customers. Ama-
zon relies on various companies in Germany, but DHL is by far the
most important. It was bought by the formerly state-owned German
postal monopoly Deutsche Post in 2002 and is among the most signifi-
cant logistics corporations globally. One of its central cargo airports,
Halle-Leipzig, is close to Brieselang, as is the Port of Hamburg, one of
the most important European container ports. Experts estimate that
every seventh parcel in Germany is sent by Amazon, making DHL
and other logistics providers extremely dependent on good relations
with the company —a fact used to exert pressure on providers in terms
of price and priority.

After incoming goods are unloaded into the distribution center
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from the back of the trucks, the packages are scanned for the first
time and opened at the “Inbound Dock.” Assuming they are stan-
dard sized, they begin their movement through the FC on one of the
many conveyor belts stretching like a web throughout the entire FC.
The next station is “Receive,” where workers separate the goods into
single units, check if they are broken, and scan them again. Amazon
requires its suppliers and third-party merchants to deliver the goods
with barcodes on both the delivery boxes and the individual items. All
distribution centers are governed by the logic of the barcode: “every-
thing at the FC has a barcode, even me,” explains one worker, “and
the beeping of the scanner is the sound of my work.”*

At 8:0I on June 26, 1974, cashier Sharon Buchanan scanned a
ten-pack of Wrigley’s Juicy Fruit chewing gum at the Marsh super-
market in Troy, Ohio. This marked the first commercial application
of the UPC barcode, which still serves as the basis for most of today’s
models.* Based on Morse code, the system had existed since the 1940s
but only became effective with the invention of laser scanners like
the one used by Buchanan. Again, the crucial point was not so much
the invention of the technology itself but its standardization across
producers and retailers. Alan Haberman, former chair of the Barcode
Selection Committee, an industry committee that clashed over which
system would become the standard, commented on their efforts:
“This little footprint . . . has built a gigantic structure of improve-
ments of size and speed, of service, of less waste, of increased effi-
ciency. This lousy little footprint is like the tip of an inverted pyramid,
and everything spreads out from it.”? Today, the barcode is used in
multiple ways to recognize goods in shipping, postage, and personal
shopping by millions of companies that scan billions of barcodes each
day. Designed for machines rather than the human eye, it is a clear
example of the power of code and standardization. Amazon’s distribu-
tion centers demonstrate that the barcode is not only a technology of
recognition but also an example of logistical media technology, inso-
far as it facilitates the following of objects (and workers, as discussed
later) through time and space.

At any distribution center, every good is scanned and entered
into Amazon’s inventory database at the receiving station. Goods ar-
riving at any distribution center for the first time are also precisely
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measured and weighed before the results are shared globally among
all distribution centers. After scanning, the worker on the receiving
end puts the goods into “totes,” as the omnipresent yellow plastic bins
are called in company lingo. These boxes form the basic logistical
unit of the distribution center, which are then placed back onto the
conveyor belt to move on to the next station, called “Stow,” where
workers put the boxes in carts and sort them into shelves across the
distribution center.

The storage system used in the FCs follows no logic apparent
to the bare eye. Rather than being sorted into designated sections,
goods are placed seemingly at random onto unoccupied shelf posi-
tions. Whereas systematic storage systems allocate the same goods
and classes of good to designated areas (e.g., one area for books, an-
other for toys), at a distribution center using random storage there
is no such obvious logic to the system, with books next to iPads,
toothbrushes, and toy cars. Random storage is particularly attractive
for companies like Amazon, which carry rather small stocks of a wide
range of products and orders tend to combine products from different
categories. Apart from these factors, general advantages of random
storage include more efficient use of free space, flexibility concerning
changes in product range, and fewer picking errors as the products
next to each other tend to be different.

Random storage does not rely on human agents knowing the po-
sition of inventory, but on software. Only Amazon’s software knows
exactly where each good is stored and can guide the workers to it.
In cases of software problems or power outages, random storage in-
stantly becomes a chaotic mess where nothing can be found. When it
works, however, random storage can optimize both the storage capac-
ity and overall efficiency of warehouse operations. At the Brieselang
distribution center, each shelf position carries a unique barcode that
is scanned by the “stower” using a handheld scanner together with
the product barcode. From this point onward, the software knows
exactly where a product is stored. Like almost all other goods in the
FC, it is now ready to be picked as soon as it catches the eye of an
online shopper in the FC’s vicinity.

A product may sit on its shelf for minutes, days, months, or years,
listed on Amazon’s website and ready to be sold. After a customer
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decides to buy a product via Amazon’s home page, the order is routed
to the appropriate FC by Amazon’s software where, in most cases, it
will take only hours for the distribution center’s next group of work-
ers to be set into motion: the pickers. Workers in the FCs can some-
times guess the weather outside based on the intensity of orders, as
orders tend to go up when it rains. Like the workers in stow, the
picker’s equipment consists of a handheld scanner and a trolley with
which they navigate the shelves in the picking tower —movement
through the space of the FC is dictated by the commands of this scan-
ner. It provides the location of the item to be picked, which must be
scanned once the shelf is reached. The picker takes the item, scans it,
and places it onto the trolley.

The scanner and its underlying software are pieces of logisti-
cal media, highlighting the importance of these media in organizing
labor and increasing efficiency. Amazon is secretive about the soft-
ware behind its operations. Because most used in the distribution
centers is proprietary, patents filed by the company provide impor-
tant clues concerning the nature of algorithmic management in the
centers themselves. In 2004, Amazon filed a patent application for
“Time-based warehouse movement maps.” By tracking the pickers
on their way through the FC, this software is designed to generate
a temporal map of the space of the distribution center. The FC is
mapped according to the time it takes workers to move between iden-
tifiable locations. The aggregation of travel times between points first
generates a temporal map which then becomes the basis for algorith-
mic management of the distribution center, used for things such as
“scheduling the picking of items, evaluating employee performance,
organizing the storage of items in the warehouse, and other uses.”?
These relational maps constitute the distribution center as an algo-
rithmically organized “timescape” governed by speed and efficiency.””
Networked and wearable devices, like the handheld scanner dictat-
ing workers’ pathways through Amazon’s distribution center, clearly
open up new possibilities for time studies designed to raise labor ef-
ficiency famously pioneered by Frederick Taylor, later complemented
by the motion studies of Frank and Lillian Gilbreth.

Arguably, picking is the hardest job in the FC. Dictated by the
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rhythm of the scanner, some workers walk more than twenty kilo-
meters in one shift. Workers in some distribution centers once had a
countdown integrated into their scanners, stipulating the seconds in
which they were obliged to reach the next pick. Tests of these count-
downs in the close-by distribution center of Leipzig were disabled
following a wave of complaints and protest, and so the Brieselang FC
abstained from introducing them.?® Nevertheless, like most workers
in the distribution center, pickers are given clear performance targets
varying between 60 and 180 picks an hour. Amazon argues that these
targets are derived from earlier or average performances. To the work-
ers, however, the criteria appear quite opaque and seem to increase
over time: “Once you've reached your goals, they are almost always
higher the next day or hour. I asked my supervisor once and he asked
me to be sportsmanlike about it,” reported a Leipzig FC picker.?
Workers from Brieselang describe similar situations. Through the
scanner, management knows every worker’s performance down to
the second. Leads and area managers regularly speak to workers with
performance printouts in hand, asking them to maintain their pace
or speed up.

Quotas, targets, and other systems of key performance indicators
(KPIs) are crucial to not only the governance of mobility in logis-
tics, but also the management of labor on the collective and indi-
vidual levels. The distribution center is based on a system of real-
time granular surveillance of every movement, while KPI constitute
seemingly objective parameters by which labor can be measured and
analyzed. However, how data collected by the handheld scanner and
the FC’s software system are used in Brieselang and elsewhere shows
that quotas are both opaque and changing at the same time. In that
sense, they become accelerating technologies, whereby it is precisely
their often-illogical nature — once the quota is reached, it shifts, such
that everyone is expected to perform better than the average—that
allows for the micromanagement of labor via “feedback talks” and
the increased production of relative surplus value. KPIs play a deci-
sive role in the microeconomy of an FC, functioning as part of the
seemingly neutral, abstracting and quantifying logic of algorithmic
governance and standardized procedures— or, as one worker put it,
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“everything is standardized, the only thing that changes is the per-

formance number”3°

—while simultaneously deriving their power
precisely from their nonobjectivity. At Amazon, individual workers,
teams, managers, and entire FCs are pitted against each other by way
of performance indicators, trapped in a mode of constant competi-
tion. This impossible demand that every worker performs better than
the average is an excellent example of the logic of constant accelera-
tion implicated in the management of labor by seemingly objective
quantification.

The scanner and its standardized procedures dictate paths
through the coded space of the FC in an almost perfect example of
the production of space characterized by algorithmic management
and the mutual constitution of sociospatial practices and software.
The scanner does not allow for any deviation in the work process
whatsoever: “Sometimes the routes are really absurd and illogical,
but you can’t do anything about it as you have to follow the scanner.
Sometimes I feel like it wants to keep me busy even if there is little
work,” reported another worker.*' The picker position constitutes a
prime example of a central quality of digital Taylorism: namely, the
insertion of human labor into complex algorithmic machines in a
way that inverts the relation between technology and human labor.
Pickers serve as the executing body of the software, which dictates
their path through the coded space of the distribution center. Jesse
LeCavalier describes this process in his brilliant study of Walmart
from an architectural perspective: “the collection of the workers con-
stitutes an organic extension of the computer systems that control the
environment but lack the dexterity and cost-effectiveness to execute
the commands.”*

The infrastructure of software and handheld scanner represents
a peculiar step in this integration, which subjects human labor to
the logic of software. A manager at Amazon’s distribution center in
Rugeley, UK, describes picking with the scanner as follows: “You’re
sort of like a robot, but in human form. It’s human automation, if you
like.”?® Referring to automation in his famous Fragment on Machines,
Marx foretells an automatic system of machinery in which the worker
is merely a “conscious linkage” between large systems of machines.**
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In the case of the picker’s job at Amazon’s distribution center, one can
place a question mark behind “conscious,” as software organizes and
controls the processes and the problem of automating picking is a very
manual one: goods in Amazon’s FCs come in very different shapes
and sizes, which makes constructing a robot capable of grabbing all
of them very difficult.

With this problem in mind, Amazon has pursued another route
in its attempts to automatize picking—in 2012, it acquired the robot-
ics company Kiva for $775 million. Renamed Amazon Robotics, the
company produces small, sensor-equipped robotic vehicles which can
drive autonomously and communicate with both each other and ad-
ditional sensors installed in the ground. These robotic vehicles can lift
shelves and drive them to where a product is needed. This innovation
makes the pickers’ long marches obsolete, and Amazon has equipped
a growing number of its facilities with these vehicles over recent
years. Here, the pickers are stationary and take the objects out of the
mobile shelves that are driven to their position by the robotic vehicles.
The specter of automation remains very present among workers in
European FCs as well, and Amazon appears to enjoy issuing press
releases about its efforts in automating its distribution centers during
times of labor unrest and strikes.

After an ordered item is grabbed it from the shelf, the picker scans
it and puts it into the trolley. Then, the scanner tells the picker the
next shelf he or she needs to go to. Once the picking route is finished,
the picker places the item onto another conveyor belt, which sends
the goods through a sorting machine and on to the next station. The
conveyor belts channel the goods to the lines with the packing sta-
tions situated next to the conveyor belts. Here, another set of workers
takes the goods, scans them once more, and puts them into Amazon’s
typical brown cardboard packages. A computer screen shows the or-
ders and the package to be taken from storage. The item or items are
put into the package, paper or air cushions are added to protect the
goods, and the package is sealed and put onto another conveyor belt.
The package then reaches the “Slam” station where a machine scans
it, weighs it—thereby checking if the correct articles are in the box—
and automatically attaches a shipping label. This is the first time the

printed on 2/14/2023 12:04 PMvia . All use subject to https://ww. ebsco. coniterns-of -use



EBSCChost -

42 CHAPTER TWO

customer’s name appears in print. Another conveyor belt moves the
packages to the shipping dock, where another worker loads them
into waiting trucks.

The workers in “pack” also have quotas to fill, precisely mea-
sured through the scanning of every item in every order. As in the
whole FC, the digital measurement system is completed by a tight
regime of rather old-fashioned workplace surveillance. A small tower
at the end of the packing lines is sometimes used by leads and area
managers to check on workplace discipline. Talking to colleagues is
discouraged throughout the FC, and even small breaches of routine
are scrutinized. In the event of a violation, workers may be rebuked
by a passing lead or asked to attend more formal “feedback talks”
with their supervisors. In these feedback talks, which often follow
even small breaches of protocol and dips in productivity, workers are
sometimes issued so-called protocols detailing their faults. A protocol
issued in 2014 in a German distribution center is not only an example
of the meticulous ways in which workers are controlled but also illus-
trates the extent to which personal surveillance by supervisors plays

an important role in Amazon’s distribution centers:

XY (employee) was on xx.xx.2014 in the time from 07:27 until 07:36
(9 min) inactive. This was observed by XA (area manager) and XB
(area manager). XY was standing together with XZ (employee) be-
tween the receive sites 05-06 and 05-07 at the level 3 Conveyor in
Hall 2 and they were talking. Already at xx.xx.2014 XY was inactive
between 08:15 and 08:17 (2 min). This was observed by XC (lead) and
XD (area manager). XY was returning from the toilet together with
XW (employee) at 08:15. After that, she talked at workplace or1:01 in
Hall 2 with XV. She returned to work at 08:17.%*

Workers report being asked about the frequency of their toilet breaks
and being cautioned about returning even minutes late. Breaks are a
major topic of discontent in many FCs—walking to the canteen and
designated break areas can take a long time in the huge centers and
is often prolonged by security checks. In the worst-case scenario, this
leaves workers with insufficient time to get food and return to their
station on time. This has led to significant discontent among work-
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ers, whose protests pushed Amazon to add additional breakrooms at
some locations.

STANDARDIZATION OF WORK/MULTIPLICATION OF LABOR

Labor in Amazon’s distribution centers is standardized down to the
smallest detail. Amazon has rules for every movement workers make,
from the way they use the stairways to the correct lifting position,
relying on time and motion studies in the tradition of Taylorism to
develop standard operating procedures for the tasks in the FC. Here,
personal forms of workplace control are accompanied by digital tech-
nology facilitating the precise measurement and control of labor in
real time. Computerized optimization of labor processes produces a
system of real-time surveillance organized according to various forms
of benchmarks, standard operating procedures, targets, and instant
feedback mechanisms. This standardization and decomposition facili-
tate not only a more efficient labor process but also a further flexibi-
lization of the workforce.

This hints at a fact crucial to digital Taylorism as a whole: stan-
dardization of labor, the decomposition of tasks, and algorithmic
management allow for the flexibilization and multiplication of labor.
Training for most positions in the FCs takes a few days and is largely
conducted by more experienced workers during running operations;
in some distribution centers, it is a matter of mere hours. These short
training times help flexibilize labor, which is crucial to managing
the contingencies of supply chains in logistics. It is difficult to imag-
ine how an FC workforce could double in the months before Christ-
mas if the work processes involved required more skills or training.
Nevertheless, this process is not without frictions, and the influx of
thousands of new workers tends to be chaotic and stressful for more
seasoned employees—but it works.

Short-term employment, seasonal work, part-time work, subcon-
tracting, and other forms of flexible labor are still typical in the logis-
tics sector —not only in the distribution center but at all points in the
supply chain. Workers in the logistics sector, and especially seasonal
and part-time workers, are often migrants working under even worse
conditions than permanent staff. During the 2012 Christmas season,
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a report aired by the German television station ARD investigating the
conditions of five thousand temporary workers, many hired by agen-
cies from Spain and Poland, provoked a public scandal for Amazon.
The Spanish workers profiled had been misled about pay and condi-
tions, were not given contracts before departure, and were forced
to accept worse conditions once they arrived in Germany. Some of
the migrant workers were housed by an agency in ramshackle resort
housing almost an hour from the distribution centers, to which they
were shuttled in overcrowded buses. Late arrivals at the FC caused by
these buses were deducted from workers’ pay. The aggressive security
guards at the resort, some of whom were neo-Nazis (as the report was
able to show), proved particularly controversial and forced Amazon to
end the contracts with the agency and the security firm.*

For Amazon, temporary contracts are clearly not only a tool to
create a scalable workforce, but also a way to discipline and motivate
temporary workers hoping to receive a permanent contract. The crite-
ria determining which workers receive permanent contracts are com-
plicated and opaque, but the hope motivates many temporary workers
and thus generates higher rates of productivity. Outside of seasonal
staff, a tendency can be observed in Amazon’s German distribution
centers to slowly increase the number of permanent employees over
time, whereby the possibility of receiving a permanent contract also
functions as a tool to govern and discipline labor. While temporary
contracts and subcontracting are still important in Germany, these
forms of labor are often even more ubiquitous in other countries.

A report on the 2014 Christmas season in Amazon’s FC near
Poznan by the Polish grassroots union Inicjatywa Pracownicza found
that only six hundred of the three thousand workers were directly
employed by Amazon and the rest were hired through temporary
labor agencies (e.g., Manpower, Adecco, Randstad —all major global
players in temp work). Most of these workers had very short con-
tracts lasting between one and three months, and some were shuttled
in by bus on trips of up to four hours.*” In the UK, temp agencies
like Adecco run their own offices in some of Amazon’s distribution
centers, managing their subcontracted workers themselves according
to a “three/six-strikes-and-you-are-out” system. A temporary worker
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at Amazon’s distribution center in Hemel Hempstead over the 2016
Christmas season explains the points system:

0.5 points for late arrival, or if you leave earlier or come late back
from breaks; 1 point for any absence; even if you notify in advance
or explain the reason it doesn’t matter —you have the point anyway;
3 points for absence without prior notification; the accumulation of
6 points leads to termination of contract.?®

So-called zero-hour contracts are another form of extreme flexibili-
zation across UK warehouses. These contracts provide workers with
no guaranteed working hours; they are called to work only when
needed, often on very short notice via text message. Amazon hired
twenty thousand temporary workers for their twelve UK FCs during
the 2016 Christmas season. To get the workers, who often live quite
far from the distribution centers to the FCs, Amazon and agencies
operated shuttle buses at some locations. However, several workers
described them as expensive and unreliable, and some workers even
slept in tents in the woods close to the FC in Dunfermline.

In the US, Amazon has taken another step in facilitating the flex-
ible mobilization of labor by starting the “CamperForce” program,
seeking to attract workers living in their camper vans and traveling
across the country. Amazon offers paid campsites and other benefits
to workers willing to work in fulfillment centers during peak seasons.
To keep the mobile workers from leaving this difficult job, Amazon
sometimes pays one additional dollar for every hour worked if they
stay until Christmas.

Reading job listings for the mobile CamperForce workers, one
gets the impression that they address the hard nature of the work
quite frankly. One can only speculate whether this is another measure
to diminish the number of these particularly mobile workers leaving
before the Christmas rush is over. For example, a 2017 Christmas
season job listing for mobile workers at the FC in Campbellsville,
Kentucky gives a good description of work at an Amazon FC. Workers
“must be willing and able to work all shifts” and “willing and able to
work overtime as required.” Amazon describes the distribution center
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as a “very fast-paced environment” where workers must adhere to
“strict safety, quality, and production standards” and “must be able
to stand /walk for up to 10-12 hours.”*

The mobilization and flexibilization of labor to handle the con-
tingencies of supply chains is by no means unique to Amazon; they
are widespread across the entire logistics sector, from Brieselang to
Madrid and Long Beach to Shenzhen. The seasonal and mobile nature
of many jobs demands various forms of mobility and flexibility from a
large number of workers. The proliferation of a variety of contractual
forms, outsourcing, and subcontracting is widespread across a broad
variety of work in the logistics sector, characterized by a tendency
toward hyperflexible and very short contracts that push contingency
risks down the subcontracting line.

Furthermore, and this is quite clear at the Brieselang distribution
center, flexible contracts are also a reaction to workers’ struggles. At
the Brieselang FC, temporary contracts are a major obstacle to join-
ing other striking distribution centers. Many workers fear that even
joining the union will diminish their chances at a permanent contract
others have already accepted the idea that Amazon will be a relatively
brief stopover in their work biographies. Many of the permanent em-
ployees, in contrast, feel privileged and are less interested in acting
against their employer. Accordingly, the conditions facing militant
workers and unionists at Brieselang are fairly difficult: while other
distribution centers enter their sixth year of strikes, Brieselang is yet
to join. But even if the balance of power at other FCs is more favorable
for the union and militant workers, the workforce remains divided.
After some initial public relations incidents like the ARD report on
migrant workers being watched by neo-Nazi security guards, Amazon
has improved its media strategy and proven to be a tough adversary
for the union. In Germany and other places, Amazon attempts to
obstruct union organizing and has responded by creating and sup-
porting pro-employer “yellow unions” and lists for works council
elections. An analysis of the strikes describes the antiunion activities
by Amazon as “a lesson in counter-organizing.”*® As a result, the
workforces at most distribution centers are fiercely divided between
workers willing to strike and those aligned with their employer.

Nonetheless, the strikes have continued for many years since the
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first walkout at Bad Hersfeld in 2013, the first strike at an Amazon
facility worldwide. Since then, workers in other European countries
have followed. With the slogan “We are no robots,” the workers are
also protesting against the forms of digital Taylorism encountered in
the distribution centers. Digital surveillance, pressure through KPIs,
as well as the sometimes illogical and patronizing nature of algorith-
mic management have emerged as central issues of protest alongside
questions of pay and collective bargaining, which were the central
issues of the union in the beginning.*

Amazon often stresses that the strikes have little to no effect on
the punctuality of their deliveries. Although there are many indi-
cations that the strikes do in fact have effects, Amazon’s ability to
reroute demand to other FCs to avoid obstructions has diminished
their overall effectiveness. The new Polish FCs play a special role
in this context. Against the backdrop of Amazon’s ability to antici-
pate strikes and reroute orders, the union is now experimenting with
short, spontaneous, and unannounced strikes at individual FCs in-
stead of major national strike days. According to workers and shop
stewards, these tactics have generated considerable problems and sent
management into a panic on several occasions. Polish workers have
also responded with a “go-slow-strike” in support of their German
colleagues, hereby demonstrating that the struggle is increasingly be-
coming a European one.

The distribution center is a crucial node in the logistical sup-
ply chains operated by Amazon. From here, the packages start the
last section of their journey: The delivery to individual customers.
The process of delivery from the distribution center to the customer’s
doorstep has become another focal point of Amazon’s operations,
and the logistical reorganization of contemporary capitalism more
broadly.

AMAZON’S NEXT FRONTIER: THE LAST MILE

In 2014, Amazon filed for another spectacular patent: A flying dis-
tribution center. The patent “Airborne Fulfillment Center utilizing
unmanned aerial vehicles for item delivery” describes a distribution
center designed as an airship.* It hovers at an altitude of approxi-
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mately forty-five thousand feet and is designed to circle over popu-
lated areas to function as a base for autonomous drones, delivering
to private customers in the area below. Smaller airships (“shuttles”)
are to be used to replenish the flying FC with inventory and transport
workers to and from their airborne workplace. While further steps to
implement this spectacular idea remain to be seen, the development
of delivery drones is in full swing. On December 7, 2016, Amazon
delivered its first commercial package via drone to a customer on the
outskirts of Cambridge, UK. According to Amazon, the delivery by
the autonomously operating drone took thirteen minutes from click to
delivery. It was part of a private trial only open to two customers in the
Cambridge area, where Amazon had been testing drone delivery since
summer 2015. Besides high costs, legal aviation restrictions are cur-
rently among the biggest obstacles to automating the last mile through
commercial drones in most countries. These restrictions, however, do
not prevent Amazon and a range of other corporations like Walmart,
DHL, Maersk, or Google from investing heavily in the development
of such systems.

The reasons for doing so are not hard to comprehend. With the
increasing importance of online commerce and the app-based order-
ing of almost everything, the requirements of capacity, speed, and
flexibility on the so-called last mile of delivery have exponentially
grown in significance. The last mile of deliveries to customers has
become a site of extreme competition between many companies and
the focal point of a far-reaching transformation that not only includes
patterns of consumption but also profoundly impacts labor and the
production of (urban) space. Showcasing its importance, an industry
website describes the last mile as “the final frontier of logistics.”* This
is because the last mile is a highly complicated terrain, involving con-
stantly changing routes and destinations, is cost- and labor-intensive,
and increasingly important in the context of exploding demand for
doorstep delivery.

Although Amazon has stayed clear of the complications of last-
mile delivery for a long time, this has changed recently —one reason
being that other delivery providers are simply unable to keep up with
Amazon’s requirements in terms of volume and speed. Amazon is
continuously trying to increase the delivery speed of its products. In
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doing so, Amazon hopes to mitigate one of e-commerce’s biggest dis-
advantages compared with brick-and-mortar stores: the time between
the act of buying and receiving the goods. Its Amazon Prime subscrip-
tion service has always promoted next-day delivery as a major selling
point. In many areas, this has already changed to same-day delivery
and, under certain circumstances, even same-hour delivery. For a
long time, Amazon has used other providers to serve the last mile of
delivery. In recent years, however, Amazon has started to push into
the last mile of delivery by starting its own delivery operations. With
this, Amazon has entered into a crucial section of logistical supply
chains in contemporary times, and delivery vans sporting Amazon’s
logo have joined those of UPS, DHL, and many others congesting
the streets of many urban areas. A glance at these city streets brings
to light the ubiquity of logistical operations: they are swarmed by
delivery vans of all sorts, bicycle messengers, food-delivery drivers
on scooters, and many others trying to deliver all kinds of products
to the customers at maximum speed.

The army of delivery vans and couriers on bikes and scooters is
one very visible expression of a new logistical urbanism, whereby
logistical operations move from the industrial parks on the city’s out-
skirts into their centers. To offer fast delivery services, Amazon and
other companies must move their distribution centers closer to their
customers. Amazon has complemented its larger distribution centers,
usually located on the outskirts of major cities, with smaller distribu-
tion centers located within city limits to serve as the starting point
from which products can be delivered within hours. While logistical
cities understood as logistics parks, ports, or special economic zones
and their particular form of spatial and urban planning are most of
the time situated at the margins of urban agglomerations, this impera-
tive of speed tends to further merge the space of logistical operations
with city centers.

In its foray into the last mile, Amazon is competing with a range
of other businesses selling all kinds of products, from food to technical
products. Same-hour delivery and app-based ordering recalibrate the
city “as integrated service platform.”** In this context, time becomes
the most critical attribute of spatial production. Architect and urbanist
Clare Lyster, who engages with how logistics reshape contemporary
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cities, argues that cities can no longer be understood primarily by
static objects (as it is common for architects) but increasingly through
its logistical systems and procedural flows, claiming that time is now
“the most critical attribute of city making.” “Logistics,” she writes,
“calibrates space according to time and thereby renders the city a tim-
escape.”® The idea of cities as timescapes resonates with the business
of same-hour delivery and the labor of the drivers navigating the city
in vans and on bicycles. Logistical flows of goods, information, and
people are continuously reconfiguring contemporary cities. Hereby,
the production of space is increasingly driven by algorithmic mobil-
ity systems —yet another type of logistical media—that are a crucial
infrastructure of today’s global cities.

LABOR ON THE LAST MILE

Despite all attempts at automation, the last mile remains one of the
most labor-intensive sections of logistical operations. Labor in the
last mile is situated at the intersection of a rising logistics industry
and the so-called gig economy and therefore provides a crucial entry
point into the analysis of the current transformation of production,
circulation, and consumption. Situated at one of the most important
and most expensive points of supply chains, labor in the delivery sec-
tor has always been subject to intense pressure and characterized by
flexible and precarious labor arrangements. At the moment, however,
it is subject to dynamic changes.

Two aspects are especially important. First, new forms of the or-
ganization and control of labor have been extended to delivery labor
by means of digital technology. As in other areas of work, delivery
labor is increasingly characterized by forms of algorithmic manage-
ment, new technologies of standardizing and measuring labor, as
well as intensified surveillance. Second, while the labor process has
become increasingly standardized, the contractual and legal parts of
labor relations has become subject to further flexibilization. The lo-
gistics sector — delivery, in particular —has always been characterized
by outsourcing, subcontracting, and flexible labor contracts. With
the emergence of the gig economy, however, this process has been
amplified and intensified. As many important corporations of the gig
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economy (e.g., Uber, Deliveroo, Foodora) operate in the sector of de-
livery and transportation, platform labor has become an important
tool in a sector that is already transforming labor relations in the
industry. With its Flex program, Amazon has also started a gig econ-
omy platform for the delivery of its products. Labor in the last mile
shares many similarities with distribution center labor — digital man-
agement, standardization, and tight surveillance on the one hand,
and precarization and flexibilization on the other. Amazon’s delivery
drivers must compete with drivers from market leaders like DHL and
UPS. The latter’s truck driver labor illustrates that digital Taylorism
is not restricted to the distribution centers but is ubiquitous across
the logistics sector.

UPS is among the largest private-sector employers in the US,
where it employs 374,000 of its over 450,000 workers globally. While
UPS today is a differentiated logistics provider, with its own cargo air-
line and freight-based trucking operation, package delivery remains
its core business. In 2017, UPS delivered an average of 20 million
pieces a day, or a total of 5.1 billion packages, and generated revenues
of over $65 billion.*¢ Its iconic brown vans have become a major cul-
tural symbol of the US economy, featured in various media formats.
These vans are driven by more than 50,000 drivers in the US (and
even more during the peak time before Christmas). A particularity of
UPS (at least in the US) is the high number of directly employed driv-
ers, which is due in no small part to the degree of union organization
among UPS workers.*” This has continuously limited strategies for
maximizing profits by increasing flexibility in terms of labor con-
tracts. Wages (and benefits) are also relatively high compared with
industry standards, also due to the degree of unionization and long
histories of struggles at UPS. Compared with corporations such as
FedEx and Amazon, where unions have had little momentum, the
nearly 280,000 workers organized at the Teamsters Union are an
astronomical number. With a view to these particularities, it becomes
clear that the intensification of work is of utmost importance to UPS
to remain competitive. The sophisticated technologies employed by
UPS to this end are another example of what can be described as
digital Taylorism.

While relatively few full-time drivers at UPS have complaints

printed on 2/14/2023 12:04 PMvia . All use subject to https://ww. ebsco. coniterns-of -use



EBSCChost -

52 CHAPTER TWO

about wages and benefits, long hours and the fast-paced, standard-
ized, and disciplined nature of the work are a common source of
discontent among drivers. UPS drivers have been working according
to standard operating procedures for a long time. In training, future
drivers learn a huge number of protocols on how to save time, such as
how to start the truck with one hand while buckling the seatbelt with
the other. The seventy-four-page guidebook handed out to drivers to
maximize delivery efficiency is based on time and motion studies.
These guidelines regulate the smallest details of drivers’ labor, up to
questions such as where to put their pen (in the left pocket for right-
handed drivers).*®

With the introduction of its “telematics” system, UPS has further
radicalized the standardization and intensification of its drivers’ work
routines. Each delivery van is equipped with over two hundred sen-
sors, and the drivers’ handheld scanners (Delivery Information Acqui-
sition Device —DIAD) produces additional data. The system collects
a massive amount of data from the trucks (variables such as speed,
braking, etc.), GPS data, customer delivery data, and driver behavior
data. The system monitors things such as seat belt use, idle time, and
how many times a driver backs up. Each time the driver stops, scans
a package, or does any other thing, the systems record these details.
A continuous flow of information is processed to UPS data centers,
where it is collected, analyzed, and provided to supervisors.

The company knows precisely how much even small efficiency
gains in their labor processes will benefit them: “Just one minute per
driver per day over the course of a year adds up to $14.5 million,”
according to the company’s senior director of process management
Jack Levis, speaking to the National Public Radio network.*® In public
presentations, UPS stresses the savings in fuel and maintenance as a
major benefit from telematics, but labor is clearly also a major issue.
In a language both euphemistic and frank, UPS describes how the
telematics system is used to manage labor:

To maximize the benefit of telematics, we bring our drivers into the
process. We give them and their managers detailed reports on how
their behaviors stack up against the results we strive for, such as ac-
celerating and braking smoothly to conserve fuel. Having concrete
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data empowers them to optimize their behavior behind the wheel
and make their “rolling laboratory” even more efficient.”

The software establishes performance indicators, which are in turn
used to apply pressure on drivers. “We have the driver data; we know
how fast they’re driving, how hard they’re stopping,” the director
automotive engineering at UPS, Dave Spencer said more frankly in
an interview with a business magazine. “That driver will change bad
habits before it costs us money.”* The strength of the union has helped
reach an agreement that forbids UPS from firing workers based on
low performance as evaluated by the telematics software, although
UPS has found ways to work around this agreement, and many work-
ers report how the metrics are used to pressure them. UPS drivers
have reported that managers showed them printouts with details of
their performance and asked them to increase their number of deliv-
eries. Sensors installed inside the truck allow managers to scrutinize
every break and even the style of driving; a printout of all the data
generated by one driver during a shift can reach forty pages. Drivers
are often forced to justify toilet breaks and even minor deviations from
the rules to their managers.

Another important feature of the technologies of algorithmic
management employed by UPS is its navigation and route planning
system called “On-Road Integrated Optimization and Navigation”
(ORION). The ORION software addresses a problem that appears
straightforward at first but is in fact incredibly complex: finding the
shortest route to connect a number of points in space. Even when the
number of addresses is fairly low, the number of options rises very
quickly. The formalization of the optimal solution to this problem,
which came to be known as the Traveling Salesman Problem (TSP) in
the nineteenth century, has become an important object of complexity
theory, applied mathematics, algorithm theory, and computational
geography. A brute-force computation of a route with more than a
few stops is almost impossible.”> ORION, however, stores more than
250 million address points, and a typical day tour of a UPS van in-
cludes more than one hundred stops. This is why even the ORION
algorithm, whose code would cover roughly one thousand pages if
printed, does not attempt to solve the TSP. Rather, it is a learning
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algorithm that works with automated feedback generated by the vans
to provide a temporal map of its territory.>® Such maps are key for an
understanding of the city as timescape, exhibiting the importance
of algorithmically driven logistics in the production of urban space.
Similar to the entire telematics system, ORION is focused on de-
tails and small efficiency gains, such as reducing left turns. However,
efficiency for UPS is related to not only routes but also driver perfor-
mance. An important issue for UPS is backing up. UPS prefers for
its drivers to back up as little as possible, citing the increased risk of
accidents. The telematics system monitors not only how often a driver
backs up, but also the distance and speed at which it is done. If the
software determines that a driver backs up too often, managers will
ask that person to change their driving style. As one worker reports:
“Our max backing speed is supposed to be 3mph. I got a message
saying my backing speed was 3.7 mph on average and to please slow
it down. I told them I would as soon as they installed a digital speed-
ometer for me.”** Like him, many drivers find the ORION software
inefficient and patronizing, and many workers question the efficiency
of algorithmic management compared with their predigital routines.
Notwithstanding the question of which routine is more effective, such
forms of algorithmic management take even the smallest decisions
concerning how work is performed out of the workers’ hands.
Software such as ORION is a tool to logistically map urban and
rural space according to variables such as speed, distance, and fuel
use; however, it also serves as a tool to increase pressure on labor
and raise productivity with a multitude of targets and indicators.
UPS workers report that with the introduction of ORION, targets
have risen without the software managing to raise the efficiency of
their routes, making it necessary to sprint or ignore safety concerns
to reach the new targets. Just as in Amazon’s distribution centers,
the brown vans are nowadays part of a system of real-time granular
surveillance of every movement, and KPIs constitute seemingly ob-
jective parameters by which labor can be measured and analyzed. In
theory, KPIs play a decisive role in the micromanagement of labor,
functioning as part of the neutral, abstracting, and quantifying logic
of algorithmic governance and standardized procedures. In reality,
however, quotas are often unrealistic and always shifting, and they
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thus become accelerating technologies rather than objective measure-
ments of good performance.

The digital strategy to increase efficiency and further intensify
labor works for UPS. Within the first four years after the rollout of
the telematics system, the company was able to handle 1.4 million
additional packages per day while the number of drivers had slightly
declined.” The way digital technology allows for the measurement,
organization, intensification, and surveillance of labor at UPS also
shows how networked devices, sensors, and apps have moved Tay-
lorist discipline as well as time and motion studies outside the en-
closed spaces of factories and into the urban space of the logistical city.

RADICAL FLEXIBILITY: THE EMERGENCE OF PLATFORM LABOR

Unionized drivers employed full-time at UPS represent somewhat of
an exception in the employment landscape of the last mile. Through-
out the past few decades, however, UPS has been constantly trying to
add more segments of part-time and fixed-term drivers. Despite union
resistance, these attempts have been at least partly successful. Among
the latest attempts in the direction of flexibilization is the company’s
idea to contract people using their own vehicle as delivery drivers,
predominantly to answer increased workload in peak times. The idea
itself is not original. Platform-based labor outsourced to independent
contractors is becoming increasingly important in the last mile; sev-
eral corporations started as typical gig economy platforms, and many
older corporations have started to experiment with forms of hyper-
flexible platform-based employment. With its Flex program, Amazon
copied the model with which Uber is disrupting the taxi market and
introduced it into delivery. Rolled out in the United States in 2015, the
program has continuously expanded and has also been introduced in
countries such as Germany and the United Kingdom.

The term “Uberization” of delivery and logistics is misleading
to a certain extent, as it suggests that such labor relations come into
existence only through digital platforms. Rather, it seems necessary
to reverse this narrative and to situate the logistics industry within
the genealogy of the gig economy. In many ways, the logistics sec-
tor has always been a site of experimentation with hyperflexible
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forms of labor to find lean and cheap answers to the contingencies of
global supply chains. Labor relations that are characteristic of the gig
economy have been around in the logistics sector long before the ad-
vent of digital platforms. One example is the trucking sector in the
US ports. In the late 1970s, the deregulation of the industry started
and prompted the entrance of “owner-operators” or “independent
contractors.” These terms describe individual drivers who own or
lease their trucks and contract their services to bigger freight firms.*®
Factually, these drivers are employees of these bigger corporations
in almost all aspects except their legal status. Contracting drivers as
owner-operators who are often paid by the piece allowed corpora-
tions to reduce wages and push many of the entrepreneurial risks onto
the drivers, who are not entitled to things such as insurance, other
benefits, or overtime pay. In 2014, approximately forty-nine thou-
sand of the nation’s seventy-five thousand port truck drivers were
independent contractors.”” These employment relations in the port
trucking sector are in many respects an exact blueprint for labor rela-
tions we find in what today is described as the gig economy. It seems
important to acknowledge such predecessors of today’s gig economy,
in order to gain a better, historically founded understanding of the
continuities and transformations that characterize the current rise of
platform labor.

“Be your own boss, set your own schedule, and have more time
to pursue your goals and dreams. Join us and see how you can put the
power of Amazon behind you,” reads the advertisement with which
Amazon aims to win individuals as “delivery partners” for its Flex
program. The core of Amazon Flex is an app allowing people to reg-
ister as courier drivers using their private vehicles. Following a back-
ground check, successful applicants can start working as independent
contractors. The whole process is organized by the app, which must
be installed on one’s private smartphone and provides several instruc-
tive videos (instead of a training period). Once accepted, drivers can
sign up on the app for shifts of one to five hours (so-called delivery
blocks). Before the shift, it tells drivers where to go to pick up pack-
ages. At the distribution center, drivers get in line behind other cars,
check in on the app, receive their packages, scan them, and start
their delivery route organized by the app. Deliveries need to be con-
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firmed on the app, sometimes including pictures of packages left at
a doorstep. The app is not only a tool for navigation and scanning of
packages; it is embedded into a software architecture that not only
manages the labor process but is also designed to create a wider range
of metrics (including customer feedback) to evaluate performance.
These forms of algorithmic management of labor allow firms to sub-
stitute, for the most part, for direct managerial control over workers.

Workers, formally regarded as independent contractors, are
promised earnings of at least $18-$25 per hour, and equivalent
amounts in other currencies. While the pay seems good to many driv-
ers, it quickly becomes clear that the $18 minimum is not the real
wage. A Flex driver summarizes: “You think your making $18 an hour
and tips but it all goes to gas and car maintenance. You put lots and
lots of miles on your car.”*® Many also complain about the number of
packages assigned for one shift. Should drivers fail to deliver them in
the time designated, overtime is not typically remunerated; neither is
the time it takes to drive from one’s home to the various distribution
centers and back home after the shift has ended. While the technol-
ogy would be able to precisely account for these extra working times,
Amazon is strategically forgoing these possibilities to save money.
Furthermore, the drivers must cover their own insurance, taxes, and
other costs such as social security. In general, real wages vary ac-
cording to several factors but are usually far below the promised $18
and not seldom below minimum wages. Using the legal construct of
the independent contractor hence helps Amazon lower wages while
pushing extra costs such as for equipment or insurance as well as
entrepreneurial risk onto the workers.

The first drivers began to sue Amazon in 2017, claiming they
ought to be considered employees rather than independent contrac-
tors given that they are fully integrated into the business and the
way Amazon organizes and controls their labor. The plaintiffs also
argued that, after expenses, their earnings generally fall below the
minimum wage.*® Some of the lawyers representing plaintiffs against
Amazon Flex are also involved in a class-action suit against Uber
along similar lines.

Precarity is furthered by the fluctuating availability of work.
Many Flex drivers complain about the insecurity. It seems that Ama-
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zon permits more drivers than needed, which often leads to bitter
competition for shifts —highly typical of app-based algorithmic man-
agement of independent contractors, which is also a major problem
for Uber drivers, Deliveroo riders, and other gig economy workers. In
an online forum, one driver reported that “they [Amazon] continue to
hire more and more people so competition has only increased. It has
gotten to the point where the only way to acquire shifts is to obses-
sively be swiping one’s offers screen all day.”*° Many drivers use auto-
tap applications to try to get an advantage in securing themselves shift
over workers using only their fingers, and pictures of smartphones
hanging in trees in front of Amazon and Amazon-owned Whole Foods
delivery centers have emerged: drivers hope to get more jobs by jump-
ing milliseconds ahead of their fellow workers.

In case of complaints or problems, Amazon can dismiss the inde-
pendent contractors far more easily than regular workers, a fact that is
also a disciplining tool across the gig economy, where workers try to
avoid complaints and go out of their way to keep customers and plat-
forms happy, get high rankings and thus more work, and stay away
from having their accounts closed, the gig economy equivalent of a
dismissal letter. For Amazon, platform-based employment of inde-
pendent contractors allows the creation of a highly flexible and scal-
able on-demand workforce with very low fixed costs. For the drivers,
these employment arrangements are also flexible, which many value,
especially those with additional jobs, but at the same time highly
precarious in several aspects. Nonetheless, their number is growing.
While it is hard to get exact numbers, there are clear indicators. The
company-run closed Facebook group for Amazon Flex Drivers has
already over twenty-seven thousand members. At the same time, a
spokesperson for Amazon has given the sketchy number of “thou-
sands of delivery partners” driving for Amazon Flex in the UK alone.
To Amazon, these drivers are important to keep pace with customer
demand and increase flexibility.

In many ways, Amazon Flex’s employment model is not very dif-
ferent from employment relations that have existed in parcel delivery
at the end of subcontracting chains for a long time. The digital plat-
form, however, cuts out intermediaries and allows an intensification
of flexibility. While it is clear how platform labor with its short “gigs”
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allows for flexible reaction to customer demand, an often-neglected
aspect is how platform labor depends on the digital organization and
surveillance of work to be effective and cheap. The various technolo-
gies of standardization and algorithmic management reduce training
times and increase (automated) organization and control of the labor
process, allowing flexible and short-term solutions in recruiting labor.
It is precisely the new possibilities of algorithmic organization and
digital control that make hyperflexible labor at the scale of Flex ef-
ficient, manageable, and scalable.

The rise of the last mile signifies important transformations in
consumption patterns concerning things such as shopping and eating.
These activities are crucial in how cities are built and navigated. Ur-
ban shopping areas and restaurants and the accompanying practices
of consumption and everyday mobility (in other words, urban spaces)
are subject to change by the rise of platforms. A very visible sign of this
development is the rise of platform-based delivery of food. The urban
landscape of Berlin, London, and many other cities is populated by an
army of couriers on bikes or scooters working for food-delivery plat-
forms like Deliveroo, UberEats, and Foodora. Many of these drivers
are also independent contractors. Here, we encounter similar contrac-
tual arrangements and forms of app-based algorithmic management
of the labor process. Some are paid by the hour, and others are paid
based on their number of “drops” (deliveries), yet another form of re-
ducing fixed cost for corporations and another tendency across the gig
economy that might be described as the return of piece wages. Many
of Berlin’s bike couriers are migrants, often from crisis-ridden Eu-
ropean countries, who can be integrated into delivery labor via apps
easily even if they do not speak German, hinting at the importance of
migrant labor across many logistical operations as well as how plat-
forms are reconfiguring the stratification of the labor market. Despite
these difficult conditions, the workers in food delivery have shown
that resistance in the gig economy is possible. Recent years have seen
a wave of struggles and strikes all across Europe, driven by inventive
forms of organizing and striking, showcasing the challenge platform
labor poses to unions as well as hints toward successful organizing
platform workers.

The last mile is currently a focal point of such operations, where
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the rise of platforms meets the “logistification” of production, circula-
tion, and consumption at this final frontier of logistics. In the context
of a ubiquitous on-demand logic, the last mile has become an impor-
tant factor in the time and the flow-driven remaking of urban geog-
raphies. This logistical urbanism is not only a matter of new trans-
portation infrastructures, urban warehouses, or streets congested by
delivery vans but also, for example, the future architecture of retail
and public space in cities that is already changing by the rise of online
retail and ever faster possibilities of doorstep delivery.

ANYTHING BUT SEAMLESS

“In the past, harbour residents were deluded by their senses into
thinking that a global economy could be seen and heard and smelled,”
writes Alan Sekula in his Fish Story. “But the more regularized, liter-
ally containerized the movement of goods in harbors,” he goes on,
“that is, the more rationalized and automated, the more the harbour
comes to resemble the stock market.” To him, a crucial moment is the
suppression of smell. Goods that used to smell are now stored in boxes
“that have the proportions of slightly elongated bank notes.”® The ab-
stract character of containerized logistical landscapes is attractive not
only to contemporary visual arts but to the logistics industry as well,
where websites, brochures, promotional videos, and product catalogs
are illustrated with a flood of containers, cranes, and dashboards. All
of these pictures, videos, and narratives represent the logistical fan-
tasy of continuous, seamless, and unobstructed circulation. Although
these narratives can prove tempting when researching logistics and
logistical media, the picture on the ground is quite different.

In August 2016, the Korean shipping company Hajin declared
bankruptcy. Following the announcement, its fleet was stranded;
some ships were held at harbors awaiting judiciary sentences, while
others anchored in international water to avoid being confiscated.
One day after another, crews were unable to find suppliers to sell
them water and food. The electronics company Samsung, which had
goods worth about $38 million aboard two stranded vessels, feared
it would be unable to serve customers in the US during the critical
months ahead of Black Friday. Hanjin’s bankruptcy was a dramatic
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expression of the crisis of the shipping industry, which became visible
after the 2007 global financial crisis. Ten years on, the global fleet of
container ships had almost doubled in size, and freight prices are low
due to massive overcapacity and harsh competition, threatening to
bankrupt many shipping companies. As much as logistics is a means
of shifting capital’s contradictions around in space and time, it is also
subject to and bearer of these contradictions. The container and the
algorithm express the power of standardization and modularization.
Bearing these images in mind, it is easy to understand this history as
one of seamless and uninterrupted circulation and global homogeni-
zation. A central goal of this chapter is to upend this story by arguing
for an understanding of logistics as anything but seamless.

A multitude of failures, obstacles, and systematic contradictions
has fractured global logistics. On the ground, logistics is rife with
obstacles, failures, problems, and misunderstandings. Many may first
appear to occur for banal reasons, yet upon closer inspection, they
can often be traced back to the contradictory and complex nature of
the logistical task itself. These contradictions naturally include, but
are not limited to, the central division between labor and capital,
as another crucial contradiction emerges between cooperation and
competition as internal to capitalist logistics. The result is a system of
global circulation riven by differences and contradictions. This is also
the understanding Sekula reaches in his visual and theoretical work
on the forgotten spaces of container shipping.

As for the most important of these contradictions, that between
capital and labor, recent years have proven turbulent. The logistics
sector has been hit by a wave of workers’ struggles, from the shutting
down of the Port of Oakland —arguably the most powerful moment of
the whole Occupy movement— to recent strikes and protests in Hong
Kong and Valparaiso. In Europe, there are the conflicts of the Ama-
zon workers in Germany, Italy, Poland, or France, and the powerful
struggles of migrant workers in logistics hotspots in Northern Italy.®
Workers throughout the gig economy are beginning to organize and
strike; workers at Foxconn and other Chinese factories where many
of the supply chains originate have fought for better conditions with
some success for several years. There are many more sites where liv-
ing labor has resisted its seamless insertion into supply chains. If one
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argument of this chapter is true —that the circulation of goods has
become even more important today (i.e., if logistics is an ever more
crucial industry to the global accumulation of capital)—then this is
also good news for the workers on the docks, ships, warehouses,
and trucks. Put simply, as the importance of their labor to capital
increases, their (potential) power also rises dramatically.
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THE FACTORY
OF PLAY

Gaming

Steve Bannon, the former chief strategist of the forty-fifth US presi-
dent, Donald Trump, once invested $60 million in a business based
on the labor of digital migrants. In 2006, Bannon convinced his for-
mer employer, Goldman Sachs, to invest in a company called Internet
Media Entertainment (IGE), which at the time was one of the most
important actors in a shadow economy connected to massive online
video games like World of Warcraft. This game was—and at this writ-
ing still is—one of the most popular of these games played online by
millions of players from all over the world. Over seven million players
populated the online spaces of World of Warcraft at the time of Ban-
non’s investment. The game’s digital world is a graphically impressive
medieval landscape of dark forests, vast plains, green hills, towering
mountains, wide seas, sprawling cities, and quiet villages populated
by a multitude of human and magical creatures. Players kill monsters,
explore the landscape, socialize, and complete quests, thereby devel-
oping their avatars’ skills and accumulating gold and virtual goods to
slowly advance through the levels of the game.

For those without the patience or time to do so, IGE offered gold,
the in-game currency, in exchange for real money. The firm’s website
also sold virtual goods like weapons and rare “mounts” (rideable crea-
tures), and even offered character leveling services—players could
hand over their accounts and receive them back several hours later at
any level they wished in exchange for money. Although forbidden by
the game’s publisher and frowned on by many players, the informal
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trading of real money for virtual goods is a multimillion-dollar busi-
ness, and IGE was its biggest player in 2006 with offices in Los Ange-
les, Shanghai, and Hong Kong. Unfortunately for Bannon’s investors,
however, IGE soon ran into trouble. Players launched a class-action
lawsuit against trading in-game currency for real money, claiming it
would “substantially impair” and “diminish” their enjoyment of the
game.' Beyond that, the game’s publisher, Blizzard Entertainment,
initiated harsh measures against the practice of real money trading,
making it even more difficult for IGE to sustain its profit margins.
Ultimately, IGE’s virtual currency business was sold abroad, the in-
vestment failed, and the company reoriented and rebranded itself as
Affinity Media, operating several gaming websites and communities.
Bannon served as its CEO, a post he held until 2012 when he became
chair of the infamous Breitbart News.

Like IGE, the entire shadow industry trading in virtual goods
and currency took a hit at that time, but it continues to exist today in
World of Warcraft and other games. After running into legal problems
similar to IGE’s, most Western platforms shifted operations to places
where their supply was already coming from: Asia, and China in
particular. By 2006, professional Chinese player-workers provided
the overwhelming majority of IGE’s inventory. These digital migrants
to Western servers are commonly called “Chinese gold farmers.” Ef-
fectively, Bannon had joined a company based almost entirely on Chi-
nese (migrant) labor.

GAMING LABOR BETWEEN LOS ANGELES, BERLIN, AND SHENZHEN

At first glance, the gaming industry seems to be the workplace furthest
from the Taylorist factory and enjoys an image as a liberal, creative,
informal, and nonhierarchical sector associated with fun and play.
This chapter, however, sheds light on the other side of gaming: the
boring, repetitive, monotonous, disciplined labor of gaming such as
the work of the Chinese farmers playing the game for hours on end
to earn in-game items. Both the labor that goes into producing and
maintaining games, as well as the labor spent in in-game economies,
is to a large degree not creative and communicative but rather bor-
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ing and repetitive. Of course, the gaming industry has its high-paid
star designers and professional players who become famous e-sports
celebrities playing in front of tens of thousands of fans, but they rest
on the masses of testers and farmers who spend months in the same
part of one game performing the same tasks over and over again. In
line with the questions motivating this book, the labor of these people
interests me most.

The protagonists of this chapter are, first, the so-called gold farm-
ers in Chinese digital factories and, second, digital workers in game
development and quality assurance in the sometimes huge corpora-
tions producing these games. Both groups of workers are part of the
gaming industry’s complex and transcontinental value chains. A focus
on their daily grind produces a picture of the gaming industry as a
digital factory rather than a fun playground for nerds refusing to grow
up. The gold farmers, who are the subject of the following section,
often work in locations that serve as a fascinating manifestation of
the digital factory. Some of these gaming factories have hundreds of
workers, mass dormitories, shift systems, quotas, and supervisors.
Players alternate working shifts in front of computers where online
games run twenty-four hours a day to accumulate digital goods that
can be resold to mostly Western players who want to upgrade their
experience.

While the first part of the chapter concentrates on the political
economy of this in-game shadow business, the second part turns to
the production of games. Developing a modern video game often costs
several hundred million dollars and involves hundreds of workers
across different parts of the development. This part of the chapter
concentrates especially on a less glamorous part of this process: the
job of workers in quality assurance and testing, whose job is most
of the time to play the same sequence for days on end. They stand
paradigmatically for a group of workers in the gaming sector whose
labor is characterized by monotony and repetition as well as pre-
carious conditions and long hours, labor conditions known very well
to the Chinese gold-farming workers. Both testers and farmers are
part of the multifaceted political economy of video games. Although
profound differences are undeniable, striking similarities can also
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be observed, linking different forms of digital labor in the gaming
industry.

“FOR 12 HOURS A DAY, 7 DAYS A WEEK, ME AND
MY COLLEAGUES ARE KILLING MONSTERS”

After years of rumors and heated discussions in the gaming scene,
it became clear in the early 2000s that gold farming had become
a multimillion-dollar business employing a huge number of work-
ers in factory-like settings. Initially, commercial gold farming was
performed by individual players who discovered that money could
be earned in their favorite games by accumulating digital goods and
selling them to other players for real money. Some of these players
began buying several computers and playing them simultaneously,
while others formed groups to professionalize their living room- and
basement-based businesses. Larger workshops began to appear in the
early 2000s, most often located in China. According to rumors, South
Korean entrepreneurs had begun exploiting China’s low labor costs
and hiring people to become professional gamers in popular online
role-playing games like World of Warcraft. By 2008, studies estimated
between four hundred thousand and one million digital workers were
employed in gold-farming factories, the overwhelming majority lo-
cated in China.?

The country emerged as a center of operations not only for its com-
paratively low labor costs but also for its huge gaming population—
Chinese users constitute the largest national contingent of World of
Warcraft players. Already well versed in the world of massive online
video games, these players form a labor pool in need of very little
training. Chinese digital factories were able to outcompete Western
gold farmers easily, although a marginal number of farmers continue
to operate in Western countries. In 2016, a Canadian farmer reported
that he could barely survive with twelve-hour working days and that
he made his biggest profits on major Chinese holidays when the gold
price rises due to decreased output from Chinese farming operations.’
Most customers are located in the United States and Europe, as well
as Japan and South Korea—not to mention the emerging market in
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China itself, as the new middle classes have more time and money to
spare for gaming.

“For 12 hours a day, 7 days a week, me and my colleagues are kill-
ing monsters,” a young Chinese worker described his job in the digital
landscape of the Game World of Warcraft to a newspaper journalist
in 2005.* The digital goods he can earn through this activity are sold
by his employer to intermediaries owning digital platforms that offer
these goods to bored players who want to advance swiftly through the
levels of the game. His particular factory is situated in the basement of
an old warehouse and shared with many other workers with similar
tasks. A typical Chinese gaming workshop features twenty to one
hundred computers and around fifty to two hundred workers play-
ing in shifts so that every computer runs continuously. While some
workshops consist of groups of friends trying to make a living out of
their hobby, most operate in a professional and disciplined manner.
Many of these digital factories offer dormitory housing and meals to
their workers, who are almost exclusively men between the ages of
sixteen and forty.’

Most Chinese gaming workers lack the necessary computers,
game software, and accounts, as well as the language skills and Pay-
Pal account or other payment infrastructure to do business with in-
termediary platforms and Western customers; thus, they are forced
to sell their labor to the owners of farming factories. Larger work-
shops, in particular, tend to operate in a highly organized manner;
some employ supervisors, punch cards, and a shift system to keep the
computers running twenty-four hours per day. The design of many
of these digital factories can be described as a mixture between an
internet café and a typical workshop in the same area. Some of the
more professional workshops have uniforms, air conditioning, and
motivational posters on the walls, whereas others are characterized by
older computers, shabby construction, and difficult breathing condi-
tions due to the heat generated by the computers. In smaller factories,
the boss both directs the gaming workers and conducts business with
clients, whereas bigger factories tend to have supervisors controlling
the workers and exhibit a sophisticated division of labor. One gaming
worker describes his digital factory to a gaming blog:
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The first gold farming company I was in was really big; I guess that
this company owned at least 10,000 gold farming accounts. In my
workshop there were 40 people who took turns to farm, some in the
daytime, some at night. So the accounts are used for farming non-
stop for 24 hours a day, 7 days a week. . . . Every day I feel very tired.
You can imagine, every day I need to do atleast 10 hours farming. ’'m
always looking at the computer screen and always seeing the same

instance and the same mobs. So I feel very tired.®

Just as this worker describes it, tasks are often highly monotonous
and exhausting, and shifts typically last ten to twelve hours. Although
some workers are themselves committed gamers, the labor of gold
farming itself is rarely pleasurable. While some farming activities in-
volve more complex and exciting functions of the game, most farm-
ing is limited to very simple tasks. Like most other games, World of
Warcraft has areas regarded as “farming areas” because the activities
performed here allow users to accumulate gold or other items in rela-
tively short periods of time. Farmers can often be found in these areas,
as well. While observing them go about their business in the digital
landscape of the game, one can clearly apprehend the repetitive and
monotonous nature of farming. In most cases, a farmer will exploit
one lucrative function or loophole in the game over and over. Many
farmers, a surprising number of whom remain enthusiastic players of
the game in their free time, report that their jobs are both monotonous
and exhausting. One gaming worker argues: “You try going back and
forth clicking the same thing for 12 hours a day, six or seven days a
week, then you will see if it’s a game or not.””

THE POLITICAL ECONOMY OF AZEROTH

World of Warcraft is probably the most well-known massively multi-
player online role-playing game globally. Since the first version was
released in 2004, the game has profoundly changed the landscape
of online video games. With peak subscription numbers of over ten
million players monthly, many of whom spend the better part of their
days immersed in the digital landscape of the game, it became part
of the everyday lives of many players and quickly rose to a cultural
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phenomenon. World of Warcraft has expanded continuously since
its 2004 release and has attracted more than one hundred million
players over the past fifteen years. Today, the game runs on differ-
ent regional servers all over the globe and is available in eleven lan-
guages. All players pay a subscription fee, making it a billion-dollar
success for its publisher, Activision Blizzard. The California-based
company, which has approximately 9,600 employees, encompasses
several business units and publishes an even larger number of games
for different platforms with diverse business models, including Call of
Duty, Destiny, Skylanders, Diablo, as well as Candy Crush Saga and
Farm Heroes Saga. World of Warcraft is among the most profitable of
its titles, and the most famous frequently represented in other cultural
formats (e.g., television series, books).

After players register for World of Warcraft, they must first design
an avatar. Avatars are video game characters that typically develop
over a longer time; they have a history, specific features, and a digital
appearance. In the case of World of Warcraft, set in the fantasy world
of Azeroth, various types of human and nonhuman avatars are pos-
sible. Most of them belong to either the Alliance or the Horde, the
two great factions whose ongoing conflict structures the game. After
entering Azeroth, the avatar begins its life as one of the millions of
this magical medieval world’s inhabitants. The player can now start
killing monsters, exploring the landscape, and completing “quests.”
As in most role-playing games, the player’s objective is to develop his
or her avatar in various dimensions like strength, agility, spirit, and
stamina. As World of Warcraft progresses, it grows increasingly dif-
ficult to move forward without the help of other players. Players thus
link up to form guilds, the basic social unit found in the game. These
guilds consist of groups of players, varying in size from less than ten
to over one hundred fifty, who work together, speak via chat, and
coordinate their activities to complete challenging quests.

The evaluation of an avatar is based on quite sophisticated met-
rics. Throughout its journey through the various levels of the game,
the character must collect strength and experience, weaponry, a
mount (rideable creatures, very important in the game), and much
more to progress. The key to obtaining items such as weapons and
armor is the in-game currency, gold. Gold can be looted from vari-
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ous creatures and other players, but it can also be earned by certain
activities such as picking herbs, mining metals, or fishing. The fruits
of the avatars’ digital craft labor can be traded at auction houses.
Enjoying the game is often determined by one’s digital possessions,
but these possessions must be earned, often by fulfilling tasks that are
not particularly pleasurable. While much of the play involves com-
plex and often cooperative and exciting actions, dull, repetitive, and
monotonous activities also constitute a huge component of World of
Warcraft. Particularly in the lower levels, the task of advancing one’s
avatar is characterized by a playing experience that is often “mind-
less and repetitive to the extent that it verges on Taylorism. There
is an assembly-line mentality to many of the quests,” as Scott Rett-
berg, a scholar in digital cultures, observes.® There are few ways of
avoiding these strenuous parts of the game in accumulating gold and
possessions and advancing through the levels of World of Warcraft.
Gamers consider this system fair, as the absence of shortcuts allows
the in-game possessions to represent the time and skills players have
invested. For players who grow frustrated with the “grind,” and want
to catch up with their friends, or who long for rich and powerful
avatars, however, this system is a problem. This problem, in turn,
establishes the basis for professional farmers.

ADIGITAL SHADOW ECONOMY

Leaving aside a late-introduced and limited feature, World of Warcraft
does not officially permit the exchange of its in-game currency and
items for real money to provide a level playing field to all users. This
prepares the ground for the gold-farming shadow economy in World
of Warcraft and other games with similarly closed virtual economies.
There are various forms of gold farming. The classical form is to play
the game to earn in-game currency — gold, in World of Warcraft’s case.
A gold farmer logs into the game and performs certain tasks with his
or her avatar. A typical task in World of Warcraft would be to kill a
group of enemies, who then drop gold and other valuable items. The
farmer takes these items and hoards them on the avatar’s account.
Through various platforms and intermediaries, this gold is later of-
fered to players willing to invest money to buy digital gold. Another
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service offered is what many gamers call “power leveling.” Here,
game workers develop an avatar through various levels of the game,
accruing power, skills, weapons, and gold. Afterward, the account is
handed over to the buyer, who saves time and effort developing his or
her character through the lower levels. A third and more sophisticated
form of farming is to assemble up to sixty game workers to form a
group of high-level players. The group of professional gamers is then
sold as an army of virtual mercenaries to customers who need support
fighting the elite monsters in World of Warcraft’s final levels.

A simple Google search reveals a wide range of sites selling World
of Warcraft gold, currencies of many other games, as well as digital
items or even developed avatars and other products. One of these
shops is the German market leader MMOGA.de. The site offers a wide
assortment of gaming services and claims over seven million custom-
ers. For World of Warcraft, it offers gold on all servers with a variety
of possibilities to get it handed over as well as power leveling. “Your
character is only levelled by professional gamers in order to reach the
desired goal quickly,” promises the platform. “We intermediate only
the best professional players to you,” the advertisement goes on and
claims that these professionals will “not use third party programs
or bots which could threaten your account.”® MMOGA was sold to
a Chinese corporation for €300 million in 2016." This sum—and
the fact that practically no one took notice of the deal—shows that the
industry is huge in terms of revenues while remaining largely in the
shadows. This is due to the legal gray areas in which these platforms
maneuver. While selling gold for money is clearly not allowed by the
publishers of World of Warcraft and other games, the precise legal
situation is less clear, as laws in most countries are poorly equipped
to deal with the sale of virtual items and currencies for real money.

Furthermore, platforms typically act as intermediaries between
farmers and customers. “We’re like a stock exchange. You can buy
and sell with us,” as Alan Qiu, founder of the Shanghai-based gam-
ing workshop Ucdao.com describes it. “We farm out the different
jobs. Some people say I want to get from level 1 to 60, so we find
someone to do that.”™ This is an attractive option for many players
with little free time. In World of Warcraft, it takes an average person
several hundreds of hours of play to reach the highest level. “We
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purchase the gold from tens of thousands of farmers. And we resell
it via retail platforms. So to some extent we are an exporter,” as an
employee of another large platform for the sale of virtual goods and
currency breaks down the business model. “The only difference is
that the goods are virtual and the procedures are operated in a digital
environment.”? The owners of the gold farms, and even more so the
intermediary platforms, end up securing the biggest profits.

Because it is a global shadow industry, it is difficult to estimate
revenues in the gold-farming sector. During the heyday of Steven
Bannon’s old firm, IGE, sales estimates in virtual goods ranged from
$300 million to $10 billion.” The industry operated more publicly at
the time, and IGE hoped to reach agreements with the publishers of
the biggest games. The agreements never materialized, however, and
publishers soon began taking stricter measures against gold farm-
ing. IGE moved its business to Hong Kong, and its US branch was
barred from selling World of Warcraft virtual goods by a settlement
reached with disgruntled players. The Hong Kong branch managed
to stabilize and was among the most popular online stores for digital
gold and other items for several years before it sold off these opera-
tions and went offline for unknown reasons. These turbulent years
solidified the status of gold farming as a shadow economy and made
it considerably harder to gather reliable data and information on the
industry’s overall size and development. Some platforms attempted
to concentrate on their intermediary role, thereby pushing much of
the risk onto the sites where farming labor is actually performed: the
digital factories of game labor.

DOUBLE MIGRANTS

The composition of the Chinese farming workforce has changed over
the years, as some first-generation workers, mostly students who did
their farming in internet cafés, opened their gold-farming workshops
and increasingly employed migrants from rural areas. Shenzhen farm
owner Wei Xiaoliang is quoted in the South China Morning Post as
explaining they “prefer to hire young migrant workers rather than
college students. The pay is not good for students, but it is quite at-
tractive to the young migrants from the countryside.”™* Some of these
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gold farmers were once actual farmers, before becoming migrants to
China’s booming cities. Within the online spaces of World of War-
craft, they become migrant workers for a second time.

A 2011 documentary, Ge Jin’s self-made and fragmentary Gold-
farmers provides rare insight into the lives of these Chinese digital la-

borers.” While Ge Jin’s low-budget documentary is particularly inter-
esting for its insights into the working conditions in several Chinese
gaming workshops, it also concentrates on another aspect of the labor
of gold farming. Its special focus sheds light on the experience of the
farmers in the game and their interaction with Western players —and
these encounters are often hostile. A Chinese game worker featured
in Goldfarmers reported, “If they know you are a Chinese farmer, they
would say you have no right to be here, or even attack you without
reason.”

Although many Western players use the services of gold farmers
to advance through the game, World of Warcraft’s general culture dis-
approves of commercial farming and the selling and buying of gold for
real money. It is considered cheating and goes against the ethos of the
game as well as its in-game economy, as players perceive that it causes
inflation. Hence, gold farmers are regularly attacked for their activity.
The digital workers doing gold farming know the hatred they evoke in
many Western players very well. Sometimes being passionate players
themselves, they know how their work can interfere with the play of
leisure gamers. One worker featured in Goldfarmers explains:

A professional gamer normally stays in one spot and kills the same
monster, over and over again, so that he can keep getting gold. Be-
cause this is his job and there is pressure from the boss, he has to stay
there. If some other players come to the spot he has no choice but to
fight with them. Because he has to work and he is under pressure. So
we professional gamers do have an impact on regular gamers. . . . If
you see a professional gamer in the game, I wish you can understand
his job and give him a little space. He will be very grateful. He will
not go to other spaces and disturb you. He only needs a little space."”

Farming has become profoundly racialized within the space of World
of Warcraft. Not all farmers are from China, nor are most Chinese

printed on 2/14/2023 12:04 PMvia . All use subject to https://ww. ebsco. coniterns-of -use



EBSCChost -

74 CHAPTER THREE

World of Warcraft players gold farmers. However, in the game’s ter-
minology the expression “being Chinese” or “playing Chinese” has
become synonymous with gold farming. As the physical body cannot
serve as a point of departure for the process of racialization within an
online game, the main marker becomes a specific style of playing, or
rather laboring in the game. In many cases, farmers are fairly easy to
spot, often remaining in the same lucrative location and performing
the same repetitive tasks to earn gold. Avatars behaving in a way that
suggests they are not playing but working, or even just remaining in
spots known for their farming possibilities, are potentially subject to
racist attacks. Farming labor has thus become profoundly racialized,
and the backlash against farming practices is fueled by racist imagery
and slogans.

Some workers’ only task is to hand over the gold to the buyer’s
avatar or to attract new customers in the game, all without being de-
tected by vigilant players or the “Game Masters,” Blizzard’s in-game
police. Accordingly, gold farmers’ behavior is often likened to that of
offline street drug dealers—a figure which almost always appears as
a migrant in Western imaginary. Advertising for cheap gold in the
chat channels is often the source of resentment against farmers; these
ads prompted Blizzard to introduce an antispam system that makes
selling via in-game messages quite difficult. In World of Warcraft’s
digital space, gold farmers are addressed as illegal migrants working
in a space where others play. Throughout the game’s landscapes, a
constant form of racial profiling occurs to differentiate between le-
gitimate “leisure players” and unwanted “player-workers.” Avatars
whose names are composed of numbers or appear to not be “Western”
in any way are oftentimes treated with suspicion, as are players who
do not react when spoken to. Western players even form “vigilante”
groups to hunt down “Chinese farmers.”

The documentary Goldfarmers also profiles Western players and
their reaction to gold farming. One of these players is Gareth, a hard-
core player in the US who runs a radio show dedicated to the game.
He also runs a website opposing what he calls the “gold selling indus-
try.” Asked about his opinion on gold farmers, he argues they “don’t
have respect for the intellectual property rights of these companies

»18

and they also don’t have respect for the other players of the game.
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He describes various groups of Western players operating websites
with lists of well-known farmers and their typical locations, “so that
people can actually go out when they are bored and kill these farmers
and stop them from collecting money and items.”" “Killing” means
killing or obstructing the avatar used for farming, making it harder
for workers to do their job.

Players have uploaded some videos of themselves attacking farm-
ers onto YouTube with titles like “Chinese Gold Farmers Must Die,”
and others have even produced songs and videos against Chinese gold
farming. In an excellent paper, Lisa Nakamura shows how these vid-
eos contribute to the racialization of labor in World of Warcraft.?
Gareth, the player from Goldfarmers, describes a raid against farming
workers facilitated by his radio show:

I did a show on World of Warcraft Radio where we went to a popular
place called Tyr’s Hand in Eastern Plaguelands [a spot in World of
Warcraft], a very popular place for farmers because of the drops [the
gold and items that can be looted from creatures once they are killed]
there. During the show, we had about 20 people go through, camp
the area, and basically kill farmers every time they would respond.
That was a lot of fun.”

DIGITAL LABOR/DIGITAL MIGRATION

These Chinese workers inhabit a strange dual position. While they
stay in their country of origin and belong to the emerging digital
working class of the Global South, within the space of the game and its
surrounding culture they make many of the experiences and exhibit
almost all qualities of “real-world” migrants. They enter the space
of the game as workers in a position different from the hegemonic
culture of the space itself. Their labor is sold to Western players as a
service, which is also the reason for the attacks from other Western
players. To work where others spend their leisure time is a common
trait of migrant labor in a variety of “offline” professions, often in the
service sector. Both in their representation and economic position,
gold farmers inhabit the position of the migrant as well as “cheap
labor” from the Global South. Interestingly, these dual positions are
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manifested in one person: a gold farmer is both outsourced labor
power in the periphery, as he or she works in a Chinese workshop,
and also a migrant doing the dirty work of farming while being sub-
ject to racist attacks within the digital sphere.

In an important ethnography on the mobility of Indian IT work-
ers, A. Aneesh coined the notion of virtual migration to shed light
on the new forms of labor mobility enabled by digital technology.”
While many Indian digital workers in the I'T sector migrate to Europe,
the US, or Australia, others remain in India but work for Western
companies. A variety of flexible and temporary models are aimed to
match the factors of labor and infrastructure costs with the demands
of being on-site with customers. These processes connect Indian IT
hot spots (and their specific patterns of local and national mobility)
with other global sites in multiple and complex ways, adding a further
dimension to common outsourcing practices. Aneesh uses the term
virtual migration to describe the experiences of the workers staying
in India while working for customers abroad, whose labor is situated
in cultural, spatial, and temporal contexts that do not match their
physical location. He argues that these Indian digital workers who
work for Western companies without leaving India “migrate without
migration.””

The notion of virtual migration is important as it shows that in
the context of networked economies, geographies are set in motion
in such a way that concepts like outsourcing fall short of the spatial,
social, and economic complexities at play. Maybe even more than
the case of Indian IT workers, the political economy of online games
and the experiences of the Chinese gaming workers shows the famil-
iar concepts of outsourcing and offshoring fall short of the realities
and experiences of networked digital labor. The online multiplayer
game is both a global economy and a shared lifeworld, in which many
leisure and professional players spend the majority of their waking
hours. The farmer’s plea to Western players to understand the gold
farmer’s job and grant him a little space in the game shows that the in-
teractions in the game have affective as well as economic implications.
For individual workers, attacks make the job harder—both emotion-
ally and in terms of the daily quotas most workers must fulfill. The
material risks, vulnerability, and the affective dimension of working
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in illegal or informal economies are characteristics digital migrants
share with many of their offline counterparts.

The shadow economy of digital gold farming, and the digital mi-
grants it produces, represent a new topological geography brought
forth by new forms of global infrastructural connections. The nature
of digital labor, or the nature of its product, exhibits a certain qual-
ity that complicates the demarcation between the categories of the
mobility of labor and mobility of goods. Networked infrastructures
and software allow the global transmission of data in milliseconds so
that, for example, different laborers can work on the same project
simultaneously from two different continents. This produces complex
spatial formations that challenge common terms like outsourcing and
offshoring.

Here, a theoretical vocabulary of virtual or digital migration may
prove helpful in thinking further. Using the vocabulary of virtual or
digital migration, I do not argue for a radical break with forms of
outsourcing or offshoring. Rather, these concepts can be added to ex-
isting vocabularies to better understand the current transformations
of labor mobility enabled by digital technologies and infrastructures.
We can see how digital technologies and infrastructures challenge not
only notions of topographical economic space but the related ques-
tions of labor mobility and the multiplication of labor as well. They
are part of an ongoing heterogenization of global space constituting
fragmented, overlapping, and unstable cartographies and questioning
stable categories such as North/South or center/periphery.

The rural migrant working in a digital gaming factory on the
edges of Shenzhen and in the digital economy of World of Warcraft
is not only a “double migrant,” but also inhabits a complex economic
topology. The sites of labor power, of labor, of consumption, and the
site of the buyer operate at various disparate but overlapping levels,
tied together by the political economy of World of Warcraft, inter-
net infrastructures, various forms of brokering through intermedi-
ary platforms, payment systems, and so on. These complex and frag-
mented spatiotechnological formations correlate with multiple and
fragmented figures of labor and, thus, with multiple and fragmented
figures of migration. The gold farmer is perhaps the paradigmatic
example of this reality.
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AFTER THE GOLD RUSH

The heyday of Chinese gold farming in World of Warcraft may be
over. Although a great number of platforms continue to offer World
of Warcraft gold, the business has diversified. Leisure players and the
game publisher’s attacks on gold farmers have had economic effects
on these workshops, some of which were forced to closed through
bans on accounts and IP addresses. As in World of Warcraft, gold
farming is forbidden in many games, and gaming companies try to
fight it as much as possible. Blizzard, World of Warcraft’s publisher,
employs a large number of technical experts who try to safeguard the
game against farmers and bots, while many “Game Masters”—a sort
of in-game customer service employed by Blizzard—spend most of
their time hunting farmers and closing down suspected farming ac-
counts. Blizzard bans thousands of accounts suspected of gold farm-
ing every month, although this line of action is directed almost ex-
clusively against the farmers and not their customers. Consequently,
actions against farming have repeatedly forced Chinese workshops to
shut down, lay off their workers, and sell their computers.

According to rumors in the gaming community, a wave of hacked
accounts flooded the market for a time, until Blizzard took measurers
to secure their gamers’ accounts —arguably making World of War-
craft accounts safer than bank accounts, at least for a while. Besides
account bans and other repressive measures, Blizzard also charted
a new course against farming by partially legalizing this business
model. In 2015, Blizzard introduced the World of Warcraft Token,
which can be bought from Blizzard and then be sold to other players
in the auction houses for gold. A player who buys the token at an auc-
tion cannot convert it back into hard currencies but receives a month
of free play. By introducing this legal way to buy gold, Blizzard takes
a share of the trade in both gold and currency, while simultaneously
undercutting the gold-farming business model. The token is of little
use to them, as it does not permit converting World of Warcraft gold
into cash. The token leaves some room for the gold-farming industry
to maneuver, particularly if it manages to outprice the token, but this
room is growing increasingly tight in World of Warcraft.

Rising wages in South China also work against digital factories
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in these areas. The area around Shenzhen in the Pearl River Delta
has witnessed a wave of workers’ struggles demanding a bigger share
of overall profits, and the region is no longer able to compete on the
lowest wage strata. Gold farming continues to be an issue around the
gaming world. In recent years, for example, players in crisis-shaken
Venezuela have turned to various games such as Runescape to gener-
ate some cash. In the context of hyperinflation, gold farming provides
a way to generate money in a foreign currency to make ends meet.
This farming has created tensions in Runescape, and guides on how
to kill Venezuelan farmers in the game have appeared on the online
forum Reddit, starting a controversial debate among gamers.?* Many
criticized attacking Venezuelan farmers who were just trying to sur-
vive financially, while others insisted on the illegality of their activity.
Many of the Venezuelan gaming workers, however, feel that they have
few other options, as one impromptu gaming worker reported to an
Australian gaming website: “I have friends who play daily and if they
do not play, they do not eat that day.”*

The experience of these workers in China, Venezuela, and other
countries as virtual migrants to foreign servers most clearly demon-
strates the complex topologies of the mobility of labor in digital capi-
talism. Online games become economic spaces, thus also becoming
sites of labor and exploitation with complex and fascinating politics
revolving around in-game currencies, farming labor, and conflict. The
spatiality of these games activates complex value chains based on
global inequality and enabled by various infrastructures, including
not only servers and fiber-optic cables but also intermediary plat-
forms and global payment infrastructures. Furthermore, the shared
lifeworld populated by both leisure and professional gamers sets in
motion another set of politics around the racialization of informal
labor. It is clear that digitalization is profoundly reconfiguring labor
and mobility, and that digital migration will continue to become an
even more important form of labor mobility.

These forms of digital migration must be viewed in continuity
with other forms of circulation. Goods increasingly travel not only on
ships and planes but also through transcontinental fiber-optic cables,
which has profoundly reconfigured the global geography of produc-
tion and circulation. Today, the journey of labor power takes many
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forms, most obviously that of hundreds of millions of migrants cross-
ing borders or moving to urban areas in search of better lives. In ad-
dition, global logistics and infrastructures allow labor power to travel
the globe crystallized in commodities; communication systems allow
even faster transmission of data and services over great distances.
Compared with these very visible forms of the mobility of people and
goods, the forms of virtual migration undertaken by farming work-
ers in online games and explored in this section are less evident. A
Venezuelan worker who is racially abused and attacked as someone
“who has no right to be here” while he works in an informal sector
providing a service to the very strata of players that attack him shares
more with many of the migrants who have crossed a territorial border
than is obvious at first sight.

PRODUCING GAMES: LABOR AND CONFLICT IN GAMING STUDIOS

Now we change the scenery. Our new location are the offices of a gam-
ing corporation in Berlin. Here, a game very similar to, if considerably
smaller than, World of Warcraft is produced and maintained. The
offices belong to a major German gaming company that was acquired
by a Chinese gaming firm in 2016 but continues to run as its inde-
pendent subsidiary. The company opened its Berlin offices in 2010 by
acquiring another gaming studio that went bankrupt. Around sixty
employees occupy the sixth floor of an office building close to Berlin’s
famous Alexanderplatz. The rooms are not very different from other
office buildings nearby, even though they are equipped with some of
the typical features of the gaming sector such as big screens, consoles,
beanbag chairs, table tennis, and energy drinks. Despite these typical
new economy artifacts and a decidedly casual atmosphere, these of-
fices are also the site of a labor conflict.

One can find literally only one piece of paper in Smalline’s Berlin
offices —it belongs to the works council and is stuck to its blackboard
in the hallway.’® “German industrial law stipulates that any informa-
tion regarding the works council must be posted in paper,” explains
the works council spokesperson, “but all our internal communication
is online, on the intranet.””” In his opinion, this is paradigmatic of
the relation between the laws and regulations concerning workers’
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rights and the gaming sector: “Unions and strikes are considered to
be incredibly outdated by my colleagues. They use paper and personal
meetings. No emails, no videoconferences, this is considered to be
old-fashioned and antiquated.”?® And yet the works council he leads
is a unique success story, the first of its kind in Europe. In an industry
where strikes and unions are practically unheard of, the existence of
a works council, standard in many “old industries” across Germany,
remains quite special.

The opportunity to open the works council at one of the bigger
German gaming corporations arose when the gaming bubble burst
in 2012 —an event that went relatively unnoticed by the public but
spelled a crisis for almost all European game producers. Smalline laid
off almost one hundred employees, sending the others into panic.
The person who is today the works council spokesperson was also on
the list to leave the firm. His temporary contract had expired, and the
company did not intend to keep him. However, he found a loophole in
German labor law that requires a company to send a worker home af-
ter his or her temporary contract runs out or else the worker becomes
permanent. The turmoil of the crisis worked to his advantage: “They
had also fired many of the HR people, so it was all very chaotic,” he
explains. “They didn’t know that law, and didn’t send me home, so
they had to give me a permanent position. One hour later I started
the works council.”*

The success of his initiative remains rather singular in the German
gaming industry. When workers at Smalline’s competitor Supgame
Studios began planning a works council, their employer reacted with
intimidation and pressure.*® Two different groups of workers had
contacted the union ver.di to discuss the possibilities of a works coun-
cil in 2015. In autumn of the same year, the union secretary visited
Supgame’s offices in Hamburg to gather an impression of the situa-
tion there. Her visit did not go as planned. When she arrived that day,
the workers who invited her met her in the streets before the offices:
“They had been told that they were fired this very morning, they had
to pack their stuff and were escorted off the premises immediately.
They were completely surprised and devastated.”

Supgame claimed the terminations were unrelated to the works
council initiative, but both the union and the workers knew better.
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Many of the sacked workers had begun familiarizing themselves with
procedures and were discussing the best way to launch the works
council on an office messenger channel. As it turned out, many of
the twenty-eight dismissed employees had also been members of this
chat. Supgame heaps praise on itself for its campus equipped with a
swimming pool, free food, and parties, but many workers complain
about the lack of holiday time, tight schedules, and low pay. When
Germany established a minimum wage in 2015, this in fact meant
a pay raise for many at Supgame. Even developers with university
degrees had been working full-time for less than €2,000 a month.
After the twenty-eight workers were fired, discussions in the work-
place continued and many employees reported intimidation and at-
tacks against the union as a “foreign element that wanted to harm
the company.” Finally, a meeting was held in early 2016 to estab-
lish a works council, but more than half of the employees ended up
voting against the process necessary to move forward. The council
might have proven useful six months later, when Supgame terminated
around five hundred workers—roughly half of its total workforce.

TESTING LABOR

Smalline’s main offices are also located in Hamburg, Germany’s un-
official gaming capital, with other offices in Malta, Lyon, Istanbul,
Seoul, San Francisco, and Berlin. Compared to Supgame’s campus
in Hamburg, the Berlin branch of Smalline is significantly less ex-
travagant. The Berlin office’s sole task is to maintain and develop
the game Dragonvoice Online.*”® The game is an online multiplayer
like World of Warcraft but differs in its business model. Unlike the
subscription-based World of Warcraft, Dragonvoice is a free-to-play
game. Players access the game in their browser, choose an avatar, and
begin playing. Dropped into a medieval and magical world, the avatar
fulfills quests alone or together with other players to gain strength and
advance through the levels. Even more so than in World of Warcraft,
progress depends on the amount of in-game currency players can
accumulate. This is the key to Smalline’s business model. As there
are neither subscription fees nor advertisements in the game, the sale
of in-game currency is the publisher’s sole source of income, which
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requires the game’s development teams to carefully manage levels of
player frustration. The game now has more than seventeen million
registered accounts and more than two million users who play the
game on a regular basis, with sixty to seventy thousand playing at
any given time. Only a small percentage of these players buy in-game
currency. These players, however, spend enough to make the game a
profitable operation.

Throughout my research, one team in Smalline’s division of labor
attracted my attention: the gaming workers in the quality assurance
(QA) department. The QA team’s task is to search for errors in the
game and report them to the software engineers. A new version of the
game is completed and uploaded to the test servers approximately ev-
ery two weeks, which QA workers must then play through to look for
errors. “You test the exits, the entrances, the various rooms, the virtual
drinks, weapons, movements, everything,” explains a QA worker.** If
the testers find an error, they complete an “error ticket” and send it
to the responsible team to fix it. Testing labor tends to be highly mo-
notonous and repetitive. “It is like actually playing the game, only that
you do the same stuff all the time. That’s very tiring.”** Even if some
QA employees enjoy playing the game in their free time (surprisingly
common among workers), they find testing exhausting. “I worked in
a steel factory for a year and it was just as exhausting as working here.
After you have spent the whole day trying to reproduce the same error
and you have clicked your computer mouse at least seventy thousand
times, you are quite tired.”*

Usually the first group to arrive in the morning, the QA workers
test the batches completed the day before. Dragonvoice was developed
from scratch in Berlin; the game comprises over half a million lines of
code and is constantly being reworked and enlarged. Beyond coding,
testing is also extremely labor-intensive, as it is very difficult to auto-
mate and must be performed by human workers. At the same time,
most of this labor does not require extensive training or extraordinary
creativity and is thus highly interchangeable. Most QA workers lack
formal training, although a few have received a certificate from a
six-week training course. Generally, the team features two types of
employees. The first type is the core team, most of whom have been
working at Smalline for some time. Many of these workers remain
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in the job for years, and some hope to advance to other jobs in the
company. Alongside them is the second type: the short-term employ-
ees needed for their fresh view of the game. They are referred to as
“testing monkeys.” Those workers stay for a few months and are then
replaced by a fresh group. Many are interns, all of them are fans, and
they often aspire to work in the gaming sector themselves. “Some are
surprised that there is any pay. They are very happy to come here and

see how it works. Atleast in the beginning,”*

explains the head of the
works council, who also works in QA.

This is not only the case for the interns at Smalline’s QA team but
throughout the whole sector. “Ninety percent of the employees are
fans of the gaming sector,” continues the works council spokesperson
at Smalline’s Berlin offices overlooking Alexanderplatz, concluding
sarcastically: “The zealousness to be part of this great project has
sectarian traits.”?® This increases many workers’ willingness to accept
low pay and long hours and fosters a mentality that makes it hard for
unions to gain ground in the sector. The union secretary responsible
for Supgame Hamburg corroborates this impression: “They are all
fans, they really want to work there. For this reason, they are often
ready to accept low wages and bad working conditions.”*

In Smalline’s case, the beginning of worker self-organization was
fueled by layoffs, although pay also played a role. The initiator of the
works council explained to me that “the main reason why I founded
the works council is that I earn €5 an hour.”*® The €5 wage was well
below any of the proposed minimum wages being discussed in Ger-
man politics at the time, and could only be found in a few other sec-
tors like construction or cleaning. Typically, QA workers constitute
the lower strata of labor in gaming corporations. Workers are often
motivated by hopes of advancing to other jobs in the firm, which
makes them more inclined to accept low pay, long hours, fixed-term
contracts, and often very exhausting and monotonous forms of labor.
In the gaming sector in the United States, the situation is comparable:
the testing workforce is composed of mostly young workers, most of
whom have temporary contracts and feel that they belong to the low-
est and most expendable class of workers in gaming corporations.*
In a contribution for the magazine Facobin, a former QA worker at
Red Storm, a prestigious North American studio in North Carolina,
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reports that many young workers joined the QA department at Red
Storm hoping to work their way up the ladder in “the new Hollywood
of the video game industry.” Most start with temporary contracts and
pay at minimum wage and expected workweeks of sixty hours in peak
times. The fluctuation is high, and often temporary workers are let go
at the end of a project: “When the temps weren’t needed anymore,
it was common for groups of them to be rounded up, summarily let
go without notice, and told that a call would be forthcoming if their
services were needed again.”*?

Other aspects are typical of the sector as a whole, such as the
phenomenon of “crunch time.” QA testers’ very low salaries consti-
tute the bottom rung of Smalline’s salary structure, but these workers
share many problems with other teams working in the same offices.
The gaming sector is famous for the number of overtime hours its
employees are expected to perform. A paradigmatic case is “crunch
time”—the days and hours before a game, a new level, or an important
update is released. One of Smalline’s workers describes it as follows:

When crunch time is called, people bring their sleeping bags and
stay for five days to finish the release. You cannot leave the office;
you cannot go home. We order pizza and work all the time. If there
are people who want to go home to look after their kids, they face

negative sentiments.*

This scenario hints at one reason why the gaming workforce has re-
mained predominantly male. Caring for children, still predominantly
the burden of women, does not typically allow for long and hyper-
flexible working hours. The Smalline works council cites not only
working hours but also a widespread sexism in the gaming sector —
exemplified, for example, by #gamergate, a high-profile scandal
around sexism in gaming—as a reason for the low proportion of fe-
male workers. In fact, these interrelated issues, labor intensification
especially through crunch time, and the struggles around the ram-
pant sexism in gaming culture prove to be two of the most important
points of conflict and contestation in the global gaming industry.**
Crunch time is an old and well-known fact in gaming. It seems that
the neoliberal ethos of the “New Economy” combined with indus-
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try professionalization fosters harsh working conditions that tend
to combine the downsides of both work cultures —professional and
creative—for employees. The start-up culture of the New Economy
has always combined a “creative” and “free” working culture with
extensive and often uncompensated overtime. Particularly in the big
studios, however, the flat hierarchies and free spirit have vanished,
while the overtime has remained.

THE CASE OF ELECTRONIC ARTS

Today, the global gaming industry generates yearly revenues well over
$150 billion. The record-breaking game Grand Theft Auto V, released
in 2013, for example, has passed $6 billion in sales (more than double
the highest-grossing movie of all time as of this writing, Avengers: End-
game). The industry centers on big studios such as Rockstar, the pub-
lisher of Grand Theft Auto; Tencent; Ubisoft; Sony; and Electronic
Arts (EA). EA employs around 9,000 workers, 1,300 of whom work
in its largest facility in Vancouver. EA fashions this digital factory as
a campus, replete with gyms, gourmet cuisine, cultural programming,
and so on—quite similar to the Googleplex in California. Across all
digital factories, amenities such as gyms and basketball courts are
key to fashioning a creative and free work culture. However, these
facilities tend to be suspiciously empty whenever visits are permitted.
A Smalline employee answered my question regarding their vacant
table tennis table by explaining that “sometimes we use it for a two-
person meeting. You can play and talk about the project. That’s good
for your back.”*

The gaming industry still lives off the myth of work as play, stem-
ming from the early days of video games. Many of the first computer
games were designed out of boredom and not taken seriously as com-
mercial or cultural objects. Mostly produced in academic computing
departments where universities cooperated with the military in de-
veloping weapons for the Cold War, these games were often spinoffs
of simulation technologies and largely distractions for the scientists
themselves. As with the computer and even more so the internet, the
nexus between the US military and universities established during
the Cold War was a central driving force behind the development of
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digital games.*® For decades, games were mostly by-products of and
distractions for the scientists and engineers employed in these labs,
as the famous game Spacewar developed at Massachusetts Institute
of Technology in 1962. Their Russian opponents, though less produc-
tive in creating such distractions, can at least claim the invention of
the still hugely popular game Tetris by a computer scientist at Do-
rodnitsyn Computing Centre of the Academy of Science of the USSR
in Moscow.

North American students from some of those labs began to cir-
culate these games. Spacewar was circulated by computer scientists
via the internet’s precursor, the military’s ARPANET.* In the con-
text of the Vietnam War and the student protest movement, some
of the younger scientists grew increasingly critical of the state and
military sponsoring their projects. In this sense, the development and
playing of games during working hours can also be understood as a
form of low-level protest; in those years, “virtual games were a re-
fusal of work: they signified leisure, hedonism, and irresponsibility
against the clock punching, discipline, and productivity,” as Greig
De Peuter and Nick Dyer-Witheford note in their seminal book Gamzes
of Empire.*® They cite especially Atari, an early gaming company that
embodied a free-spirited “antiwork” culture in its early days in the
1970s. With regard to today’s bigger gaming corporations, they argue,
however, that “this anarchic self-image, a hangover from Atari days,
though perhaps still somewhat true of small game companies, hardly
stands up to an encounter with a behemoth like EA—yet it remains a
mythic element in the allure of game work.”*®

In 2004, EA found itself at the center of a controversy over work-
ing conditions in the gaming industry after a public letter written by
the partner of an EA employee provoked a scandal. The blog post
signed “EA spouse” complained about her partner’s exploitation in
bitter tones, finally asking EA’s then-CEO, Larry Probst, “You do real-
ize what you’re doing to your people, right?”*° The blog post triggered
an ongoing debate in the gaming industry concerning the conditions
of employment. A crucial point of the 2004 open letter to EA was
crunch time, described not as an exception but as normal in many
production circuits: “Every step of the way, the project remained on
schedule. Crunching neither accelerated this nor slowed it down; its
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effect on the actual product was not measurable. The extended hours
were deliberate and planned; the management knew what it was do-
ing as it did it.”*"

EA is an example of how the gaming industry has professional-
ized while continuing to use the sector’s anarchic image to raise work-
ing hours and pressure on workers. Concerning the 2004 conflict,
the Wall Street Fournal reported that “far from the hip, creative image
Electronic Arts conveys, work inside the company more resembles
a fast-moving, round-the-clock auto assembly line.”**> In 2005 and
2006, EA settled class-action lawsuits over unpaid overtime with soft-
ware engineers for $14.9 million and graphic artists for $15.6 mil-
lion. While EA workers have since won significant improvements,
the overall picture remains unchanged in many aspects. Most workers
feel that crunch is still expected from them. This suggests that crunch
time is a regular strategy deployed to exploit digital labor and avoid
labor regulations. In many instances, crunch time appears to be a
normal strategy to appropriate more hours from the workforce. The
“free spirit” and “passion” of creative labor are crucial cultural factors
that enable these strategies.

Even if crunch time remains an important component of the or-
ganization of labor and increasing surplus value, the industry has
come a long way from its origins in engineers’ garages and basements.
Smalline’s Berlin offices possess all the artifacts one would expect
for a gaming company; nevertheless, at many points it is difficult to
differentiate them from other IT offices in the vicinity. The gaming
sector has witnessed explosive growth alongside severe crises in re-
cent years, giving many workers the impression that the sector “has
grown up.”

Game designers and programmers form the core team among
employees, and they have better conditions and higher salaries than
the testers. However, the hacker image upheld in some sections of the
software and gaming industry tends to obscure forms of standardiza-
tion and routinization that often characterize programmers’ work as
well. Code “is labor crystallized in software form,” and although the
terms under which it is produced vary widely, the labor of coding
tends to be quite repetitive and boring.” Media theorist Jussi Parikka
has pointed to a long history of the “dull” and laborious site of pro-
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gramming. From Alan Turing’s remark that computing’s future was
in the “office work of programming,” to the division of coding labor
into creative “metaprogramming” and its technical execution at PARC
Xerox in the 1970s up to the present, Parikka sketches a cultural his-

tory of “software work as factory work.”**

The gaming sector is by
no means immune to these tendencies, even in the more prestigious
and creative areas of coding, which are increasingly subject to stan-
dardization, decomposition, and quotas.

A study on workers in the Australian gaming industry identifies
similar developments: namely, a trend toward professionalization,
at least among larger studios, which entails more permanent con-
tracts and an increase of structure, standards, and hierarchies in the
production process.” This tendency also leads to decomposition and
a more sophisticated division of labor, fostering specialization and
more repetitive tasks. One worker is quoted as stating: “I opened the
same door like five million times and I heard the same sound effects
five thousand times. Play ViroShot every single day for the rest of this
year and I bet on day 365 it won’t be the most brilliant game you’ve
ever played.” Another respondent adds: “You’ve got a guy who creates
heads and you’ve got a guy who creates bodies and you got a guy who
makes environments and you’ve got a guy who animates them.”*® Out-
sourcing is a big part of this process, as in Berlin. “A lot of the graphic
work is outsourced to big graphic sweatshops in South Korea, which
are specialized to manufacture three hundred pieces of digital armor
a day, with various textures, automatic exposure, gamma correction,
and 3D models,” explains a Smalline employee.*” With this, this labor
moves precisely to the region where the business of professional gold
farming took its first steps.

CONFLICT, PLEASURE, MATERIALITY

The conflicts of the past few decades have contributed to a profession-
alization of the industry, the benefits of which are unevenly distrib-
uted. Gaming labor is stratified: some workers enjoy relative security
and higher pay, while many of the risks are placed on more flexible
and precarious workers. The examples of this chapter show how es-
pecially the frictions between these labor regimes can be the source
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of discontent and labor struggles. Recent years have seen different
sites and issues of conflict in the international video games industry.
Newer initiatives such as Game Workers Unite and Le Syndicat des
Travailleurs et Travailleuses du Jeu Vidéo show how the desire to
organize and find means of collective expression continues to spread
among video game workers.*®

Clearly, no linear and frictionless process of the Taylorization of
creative work can be found in the gaming sector. Instead, this sector
shows a complex recombination of different labor regimes that both
have a history in the production of games. The pleasures of play as
work are sometimes real, and even the digital workers in Chinese
gold farms sometimes find enjoyment in their work. Many workers
in gaming are also video game fans themselves, and their pleasure
at participating in the industry is as real as the pain caused by long
hours and low pay. To dismiss the allure and culture of creativity as
a simple ideology designed to better exploit labor falls short of the
mark. Rather, it is necessary to understand the relation and devel-
opment of this labor regime in the context of rationalization and a
deepening and more complex division of labor.

Even if the work processes of Berlin-based testers and Chinese
farmers are oftentimes somewhat similar, their general conditions
vary tremendously. In general, the gaming industry involves manifold
and varied circuits of production and circulation, from coltan mining
in the Democratic Republic of Congo, computer assembly in Mexico,
coding labor in California, narrative development in Berlin, graphical
development in the US, and the digital laborers producing millions of
pixelated objects in South Korea, customer service hotlines in India or
quality assurance in Berlin, to CD and game packaging production in
China—even the production of a single game connects a wide variety
of economic circuits and layers. The digital workforce is distributed
all over the globe, segmented, and hierarchized in various ways.

This list illustrates, finally, the very materiality of the labor, infra-
structure, and products of gaming. Online multiplayer games produce
a massive quantity of data. Both the huge amount of data and the
advantages both leisure and professional players can access through
faster internet connections demonstrate the importance of personal
computers, routers, network connections and data centers, fiber-optic
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cables, and the rest of digital connectivity’s very material infrastruc-
ture. These infrastructures and their need for electricity express an-
other side of gaming’s materiality: in 2006, Nicholas Carr estimated
that an avatar in the game Second Life consumes as much electricity
as the average citizen of Brazil.*”®

These computer and internet infrastructures interact with na-
tional borders, the specific local cost of the reproduction of labor,
language skills, payment infrastructures, and many more factors to
produce a complex economic cartography. To conceptualize this car-
tography, both the conceptual apparatus and interaction of national
economies and an understanding of the internet as a flat and border-
less plane fall short of the mark. Rather, it is necessary to understand
that these global infrastructural connections and disconnections im-
ply a multiplication and fragmentation of borders and, with this, a
multiplication and fragmentation of figures of labor and migration.
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THE DISTRIBUTED
FACTORY

Crowdwork

In 2013, artist and architect Nick Masterton produced the short video
clip Outsourcing Offshore. In this case, however, produced meant that,
instead of generating the video’s content himself, he outsourced all
photography and narration to a pool of distributed online work-
ers on so-called crowdwork platforms such as Amazon Mechanical
Turk, Task Rabbit, and Fiverr. On these platforms, employers post
small tasks that workers can perform on their home computers for a
small fee. Masterton created tasks asking workers to photograph their
workplaces or lunches or record short audio files about their work
lives. The workers were asked about their mode of transportation, to
sing their favorite songs, or talk about their hopes and concerns for
the future. The artist then edited the results of the tasks together into a
short video clip replete with audiovisual impressions of workers’ lives
across the globe, as they sit in front of their personal computers and
solve a wide array of tasks brought to them by crowdwork platforms.

The intimacy facilitated by the workers’ intermingling voices and
stories is complemented by the photos of the workplaces, which are
mostly personal computers in the worker’s homes, in bedrooms, at
dinner tables, or terraces. Shown in a montage, these pictures reveal
a scattered factory in which thousands of workers in very different
situations labor in isolation from one another. The platforms’ algo-
rithmic architectures articulate these workers, organize their invisible
cooperation, and set them into global competition. The abstraction
and intimacy of Outsourcing Offshore aptly capture the digital factory
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of the platform —a distributed bedroom factory articulating a global,
heterogeneous workforce in a seemingly weightless way.

Today, platforms such as those used by Masterton for his video
project employ millions of digital workers from all over the globe.
Working from their personal computers, they constitute a hyperflex-
ible, on-demand workforce that can be accessed and let go in seconds.
Most of them sweat over minor tasks that are not (yet) computable
by machines but can easily be solved by a distributed mass of hu-
man cognition organized by algorithmic infrastructures. Online labor
platforms enact new forms of control and flexibility and serve as de-
centralized sites of digital production that are crucial to many nodes
of the global economy, most notably the production and training of
artificial intelligence (AI). Today, millions of workers are logged into
digital labor platforms to categorize pictures, test software, transcribe
audio recordings, or optimize search engine results. Often hidden
from view and dispersed around the globe, these workers nonetheless
form a growing component of the digital working class as well as the
political economy of the internet more generally.

In the context of this book, the digital piecework organized
through crowdwork platforms represents both a paradigmatic and
specific instantiation of the digital factory. In crowdwork, digital
technology allows for new modes of standardization, decomposi-
tion, quantification, and surveillance of labor— often through forms
of (semi-)automated management, cooperation, and control. Crowd-
work platforms (similar to many other gig economy platforms) are
characterized by algorithmic management and automated surveil-
lance. The workers of these platforms are independent contractors
whose contractual relationships with the platform last only as long
as they take for the completion of these small tasks, often a matter of
seconds. This form of on-demand labor is therefore characterized by
radical flexibility and contingency. In this respect, digital platforms
stand in a centuries-old tradition of contingent work, including things
such as migrant day labor and home-based piecework.

New forms of digital control and old forms of contractual flex-
ibility, in combination with the platform’s ability to potentially reach
all people connected to the internet, allow for the inclusion of the
deeply heterogeneous and globally dispersed workforce profiled
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in Masterton’s Outsourcing Online. Unlike a traditional factory, the
platform needs a low degree of homogenization in terms of space,
time, or lifestyle. With this, an important distinction vis-a-vis clas-
sical Taylorism becomes evident: namely, digital Taylorism does not
produce a digital “mass worker” in the Fordist sense. Among other
things, this chapter analyses the multiplication of labor by way of
describing how crowdwork allows the generation and exploitation
of a new pool of workers, disproportionately comprised of women
and people with care responsibilities, and new digital workers in the
(rural) Global South. Digital platforms allow companies to access a
very diverse global pool of workers who are available on demand and
can be let go in seconds. A forerunner of this form of labor was — once
more—Amazon.

“PEOPLE-AS-A-SERVICE”

In a speech held at the Massachusetts Institute of Technology (MIT)
in 2006, Amazon founder and CEO Jeff Bezos promised insights into
the “hidden Amazon”—the parts of the company lesser known than
the world-famous online retail platform.” He presented the services
operating under the name Amazon Web Services (AWS) as several on-
line offerings, particularly cloud computing infrastructure. Although
AWS attracts little public interest, it has made Amazon the most im-
portant provider of cloud computing services on a global scale, with
customers ranging from the streaming platform Netflix to the Central
Intelligence Agency. Bezos, however, opened his 2006 presentation
at MIT not with the server farms and data cables but, rather, an-
other branch of AWS: its crowdwork platform, Amazon Mechanical
Turk. The principle of this platform providing living labor as a service
follows the logic of cloud computing: outsourced, flexible, scalable,
available on demand.

Like other AWS branches, the Mechanical Turk was first devel-
oped as a solution to a problem Amazon encountered in its business
operations. In constructing its online marketplace, Amazon had at-
tempted to develop software capable of reliably recognizing all du-
plicate and inappropriate products on the site. However, the task
proved to be noncomputerizable. Rather than hire additional work-
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ers to assist the software, Amazon developed the Mechanical Turk
platform to outsource the work as human intelligence tasks (HITs) to
the crowd of internet users. The software generated a preselected list
of products and uploaded the presumed duplicates to the Mechanical
Turk platform. Workers registered there then determined whether
the items truly were duplicates and were paid two cents in return.
This principle of platform-based outsourcing of noncomputerizable
tasks to the flexible and scalable workforce of the crowd proved to
be a winning model, and Amazon soon opened its platform to other
companies to outsource their work online for a fee. Soon other cor-
porations began to outsource small tasks to the crowd using Mechani-
cal Turk, including categorization of pictures, correction of spelling
errors in texts, product descriptions, searching for email addresses,
participation in different surveys, digitalization, and categorization
of all kinds of data.

Hiring workers for data-processing tasks is nothing new as such.
Clerks, secretaries, and telegraph messengers have been around for
centuries. More recent examples include call centers, which often
hire homeworkers for various jobs and people who perform transla-
tions and other jobs from home. The early internet economy itself
was fueled by paid and unpaid labor performed by people work-
ing from home outside their regular jobs from the outset: chatroom
moderators, software testers, hobby developers and game modders,
mailing list participants, and many more.> The speed, size, and al-
gorithmic organization enabled by crowdwork platforms, however,
makes for a new, unique quality of crowd labor: “Instead of hiring
hundreds of homeworkers for a few weeks, a single person can hire
sixty thousand workers for two days. This shift in speed and scale
produces a qualitative change in which human workers come to
be understood as computation,” explains Lilly Irani, who has done
groundbreaking research on human-computer interaction and Ama-
zon Mechanical Turk.*

Other platforms soon started to copy the business models of Ama-
zon’s forerunner platform, and today Mechanical Turk is only one
of the thousands of crowdwork platforms operating according to the
principle Bezos formulated aptly at MIT in 2006: “You’ve heard of
software-as-a-service. Well, this is basically people-as-a-service.””
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A GLOBAL ECOLOGY OF ON-DEMAND LABOR

Labor organized via digital platforms is a growing global phenom-
enon. The logic by which crowdwork platforms organize and con-
trol labor is characteristic of the gig economy, which continues to
broaden its scope into ever new sectors. Labor on platforms such as
Uber, Helpling, or Deliveroo is executed “offline” and hence bound to
specific localities; apart from this, however, these platforms express
a similar logic of on-demand labor, flexible contracts, and automated
management. More generally, the labor relations that underlie crowd-
work platforms for digital labor are to be understood within the rise of
forms of algorithmic management and surveillance and the ongoing
flexibilization of labor markets throughout different sectors. These
developments are broad and multifaceted, reaching far beyond the
confines of the gig economy and digital platforms. Many of the logics
described here are in that sense not limited to digital labor platforms
but must be analyzed as an important tendency of the transformation
of labor in digital capitalism. Hence, while crowdwork platforms are
clearly a specific and, in some aspects, extreme example of algorith-
mically controlled on-demand labor, they are also an expression of
broader tendencies within the world of work and worthy of careful
analysis as laboratories for the future of work.

The term crowdwork broadly defines labor that is outsourced via
an online platform to a large group of people working remotely via
their digital devices. Accordingly, crowdwork platforms are mediat-
ing digital labor—here pragmatically defined as labor that centrally
involves the manipulation of data by means of a digital device such
as a laptop or smartphone. This is the central difference to location-
based gig economy platforms like Uber or Deliveroo: here, work-
ers use cars, scooters, and bikes to transport passengers and food
through cities. Just like these workers, however, crowdworkers are
not employees of the platforms but are typically described as “inde-
pendent contractors”—freelance workers without regular contracts.
Most crowdwork platforms function as intermediaries, allowing other
corporations to outsource a great variety of tasks to a global pool of
on-demand workers in exchange for a fee. Platforms typically not
only organize the mediation of these tasks but also control the labor
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process in minute detail, handle payment and ratings, and so on; that
said, they tend to strategically position themselves simply as online
labor markets or tech companies in order to avoid responsibilities to
their workers.

Measuring the size of the crowdworking class is a difficult and
complex task due to its irregular, often informal, and very global
nature. Since the early days of Mechanical Turk, the business has
exploded in size and diversified considerably, and today, Amazon’s
forerunner platform is outsized by far by many of its competitors.
Internationally, the largest platforms include Freelancer.com, a plat-
form that offers a wide range of digital work and counted over twenty-
seven million registered freelancers in 2019, and Upwork.com, with
over twelve million workers. Traditional labor market statistics often
fail to account for these forms of labor, and attempts at quantifying
the overall size of this labor market are to be understood as rough esti-
mations. In 2015, the World Bank estimated the number of registered
workers on these platforms at around forty-eight million; another
estimate from 2017 that takes Chinese platforms into account puts
the number at seventy million registered workers.® Of course, not all
workers are active all the time, and a portion of these accounts may be
dormant, so the number of active crowdworkers will be considerably
lower, though still a double-digit million amount. Taken together,
these studies indicate that platform labor is starting to become an
important factor in labor markets, in both the Global South and the
Global North.

Today, crowdwork platforms for online labor exist in very differ-
ent forms and purposes. Some are platforms for more complex tasks
(e.g., for coders, designers, translators). On these platforms, freelance
workers compete globally for work, sometimes in the form of tenders
and competitions. In the world of these platforms, rankings, quali-
fications, and experience are important metrics, and the profiles of
workers are crucial for them to secure further jobs. Platforms such as
these platforms, which often organize highly qualified and complex
work, mark one end of the spectrum of crowdwork platforms, often
referred to as “macrowork.” Platforms such as Amazon Mechanical
Turk, in contrast, provide mostly simple tasks and mark the other of
the spectrum of crowdwork. The majority of these tasks are repeti-
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tive and take little time to complete. The investigation of this chapter
focuses on this end of the spectrum, described as “microwork” by
Jeff Bezos in his 2006 speech at MIT: “Think of it as microwork, so
for a penny, you might pay someone to tell you if there is a human
in a photo.””

“Access a global, on-demand, 24x7 workforce,” advertises Ama-
zon Mechanical Turk today. “MTurk is well-suited to take on simple
and repetitive tasks in your workflows which need to be handled
manually,” the website claims.® For a worker logged in, this translates
most of the time into simple tasks that can be solved in minutes or
even seconds. A random look at Mechanical Turk reveals the follow-
ing HITs: “Looking at a receipt image, identify the business of the
receipt—reward $0.02”; “Type the text from the images, carefully —
reward $0.01”; or “Provide as many tags as possible for an image in
the photo —reward $0.02.”° Several hundred thousand such tasks are
available on the microtask platform.

Typically, these small, simple tasks are paid by the piece and re-
quire no formal qualification. They include things such as categoriza-
tion of pictures, transcription of speech, product descriptions, record-
ing of pictures or small videos, participation in surveys, digitalization,
and categorization of various data. While this chapter concentrates on
this end of the spectrum of crowdwork, a clear distinction between
micro- and macrowork is hard to draw, as the nature of tasks varies
greatly even on one given platform. In any case, it is important to bear
in mind that today crowdwork is not limited to menial data processing
but rather continues to eat its way into other sectors of digital labor.

THE LABOR BEHIND Al

In recent years, the training and optimization of AI have become
the main factor pushing the dynamics of crowdwork. Among other
things, the development of Al is based on huge categorized training
data sets, the production of which necessitates large amounts of hu-
man labor. Today, crowdwork platforms are providing millions of
hours of hidden labor that is necessary for algorithms that power self-
driving cars or allow devices to understand human language. Click-
worker, a German platform with over 1.8 million registered workers
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located in over 130 countries, advertises its services specifically to
developers of machine-learning software: “Improve your Al systems
and algorithms with training data that is optimized by humans for
machine learning. Our Clickworkers handle projects of all sizes, help-
ing you train your Al systems, improve search relevancy, and increase
the overall efficiency of your core services.”"

While Clickworker also offers a range of other services and tasks
from search engine optimization to content creation, other platforms
have focused their business solely on the booming sector of training
data for AI applications. CrowdFlower, a very early crowdwork com-
pany, rebranded itself as Figure 8 in 2018 and started to focus exclu-
sively on training data sets for machine-learning applications. This
platform, in turn, was acquired by Appen in 2019, another crowdwork
platform focusing on AL “Training data isn’t labeled or collected on its
own. Human intelligence is required to create and annotate reliable
training data,” advertises Appen on its website. “Our platform col-
lects and labels images, text, speech, audio, video, and sensor data to
help you build, train, and continuously improve the most innovative
artificial intelligence systems.”" Like the over one million workers of
this platform, an increasing number of digital workers across many
different platforms are involved in the development, training, and
support of Al training speech recognition software for smart home ap-
plications, recording videos of hand gestures to train digital assistants,
or mark pedestrians and traffic lights in photos to train algorithms
for autonomous driving.

While all these examples and many more are crucial fields in
which massive amounts of money are invested into Al systems, the
data-hungry field of autonomous driving is especially important to
crowdwork. Recent years have been characterized by enormous
investments into the ambitious development of fully autonomous
vehicles (and more modest assistance systems), both by traditional
automotive producers like Ford, Volkswagen, and General Motors
and lateral entrants like Uber, Apple, and Google, whose subsidiary
Waymo is by many accounts the current leader in development. The
race to the market for autonomous driving is characterized by mas-
sive capital investments, broad public debate, and harsh competition
between companies and conglomerates, including standoffs such as
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a major lawsuit over the stealing of trade secrets between Uber and
Google. A crucial component in this competition for the development
of autonomous cars are annotated data sets with pictures of all kinds
of things a car encounters in traffic.

As security is crucial, driverless cars must be able to recognize
everything they come across in all possible situations, including other
cars, pedestrians, cyclists, traffic lights, police traffic checks, animals,
construction sites, and potholes. To train algorithms, developers need
a massive amount of annotated photo and video material. This is why
workers all around the globe logged into crowdwork platforms spend
the better part of their days marking and labeling objects in video and
photo material. The material is mostly taken from videos shot in traf-
fic, and the tasks involve various forms of labeling the different objects
in the shots. Other workers double-check the labeling of their col-
leagues or the decisions various algorithms have taken in simulations.
The amount of training data needed as well as new requirements
concerning precision have not only caused many existing platforms
to concentrate on data annotation for machine learning but helped
create new platforms specifically catering to the needs of developers
of software for autonomous cars (e.g., Scale, Mighty AI).”” The plat-
form Mighty AI (whose worker-facing interface is called Spare 5) was
acquired by Uber in 2019 and closed its business for other customers
to exclusively serve Uber’s development of self-driving cars.

Just as in many other sectors where labor outsourced through
crowdwork platforms plays an important role, the hidden contribu-
tion of crowdworkers to autonomous driving systems exemplifies
how high-profile processes of automation are massively fueled by
human labor. The “ghost work” of hundreds of thousands of plat-
form workers annotating data is crucial for the development of self-
driving cars.” As in many cases of automation, the discourse around
autonomous driving is focused on technology and tends to overstate
the ability of algorithms while obscuring the human labor necessary.

The importance of human labor power for supposedly automated
systems is reflected well by Amazon’s forerunner platform name:
“Mechanical Turk” refers to a chess computer that attracted consid-
erable attention in the eighteenth century. The apparatus consisted of
a “Turkish” puppet and an apparently sophisticated apparatus. The
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chess computer was surprisingly successful and even won against
Napoleon Bonaparte, among many others, according to legend. How-
ever, its secret was simple: the Turk was in fact a mechanical illu-
sion that allowed a very skilled human hiding inside to operate it.*
Referenced both by Alan Turing, ironically as an early example for
research into Al, as well as Walter Benjamin, as an allegory for histori-
cal materialism and its relation to theology, the Mechanical Turk has
become a symbol for the borderlands of human and machine, science
and magic. Amazon’s decision to name its platform after this “first
computer” is telling, as is the slogan the company used to advertise
for the platform in its early years: “Artificial Artificial Intelligence.”
The development of Al and its employment in complex settings
has been a very dynamic process, but it has also been characterized by
major setbacks and the continued importance of human labor. In fact,
after a period of enthusiasm, the development of self-driving cars has
slowed in recent years. The shortcomings of autonomous cars in deal-
ing with the endless multitude of complex situations that characterize
traffic outside controlled and limited test zones have boosted skeptical
voices claiming that fully autonomous cars will not be a reality in the
foreseeable future. Some companies have suggested that a possible
way to help autonomous vehicles stuck in complex situations could
be workers on call in remote locations. These so-called teleoperators
working in call centers or on-demand via platforms could be called
on by the car’s software to its cameras and help navigate the situation.
This scenario shows a possible future occupation for crowdworkers:
navigating stuck autonomous cars from their bedrooms and kitchens.
In any case, the present situation of global labor on digital plat-
forms shows that automation cannot currently be understood as the
simple elimination of jobs by increasingly smart software and so-
phisticated robots. Rather, crowdwork is a major example of how the
development of new technology shakes the world of labor, destroys
some jobs but also creates new ones, and changes value chains in the
process. Jobs that disappear at one point often reappear in changed
forms at another point. In the case of crowdwork, labor that is suppos-
edly done by algorithms is often actually done, or at least supported
by, a multitude of on-demand workers hidden in private homes in
Germany, internet cafés in Venezuela, or the streets of Kenya. These
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workers have a complex relationship with the progress of machine
learning; they are important drivers of its development, but they are
constantly in danger of being replaced by these products. As men-
tioned previously, this development does, however, create ever new
demands for human labor. With a view to these workers, it is less
important to speculate about a future without work than to analyze
a present characterized by the emergence of a truly global market for
digital labor, new forms of organizing and controlling remote work-

ers, as well as new forms of resistance.

“I NEED TO MAKE €100 TO MAKE ENDS MEET”

Daniel is a crowdworker. The twenty-seven-year-old read about the
industry in a newspaper and decided to try out various platforms.
Today, he works mainly for CrowdGuru, a German platform with a
comparatively small crowd of around fifty thousand. His desk in a
student flat in Berlin’s Wedding district is dominated by two screens
and an hourglass. He needs this job. His parents support his stud-
ies at the Technical University of Berlin, where he also works as a
student assistant, but the money is not enough. “I need to earn €100
per month to make ends meet,” he explains, “and most of the time it
works, in my best month I even made more than €400.”" Rents are
rising rapidly, even in the run-down old working-class neighborhood
of Wedding, and there are few options to save money. Crowdworking
also allows him small luxuries like buying books.

Daniel has specialized in small texting jobs. Besides classical
microtasks, the platform CrowdGuru also offers a few texting jobs.
These jobs are mostly product descriptions and small advertising texts
for online shops and other companies. Original texts featuring the
proper keywords are very important for websites to appear at the top
of search engine results; this has resulted in a dire need for texts writ-
ten by humans, which is met by crowdworkers like Daniel. Most texts
are rather short; a typical task is a product description, perhaps for the
webshop of a hardware store, some two hundred words long, which
will pay one or two euro. Daniel has become a specialist for these jobs.
Most of his texts are product descriptions for online shops, especially
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hardware stores and furniture shops: “I’ve found a thousand ways to
describe curtains,” he laughs.'

To Daniel, crowdworking’s biggest advantage is the flexible
working hours. Given his studies and second job, it would be nearly
impossible to find another job with fixed hours. Crowdworking can
be done in between other tasks, whenever he wants: “Food in the
oven—half an hour of working; if there is a break between two lec-
tures, I'll quickly write another text on curtains on my laptop.”"” Next
to the computer screen on his desk sits a large hourglass. “I use it to
measure whether I can write a text in a time that is worthwhile,”
says Daniel. For him, worthwhile means an hourly wage over five
or six euros (a number well below official minimum wages in Ger-
many). When there are enough texting jobs, he is able to reach his
goal. However, his biggest problem is the fluctuating number of jobs
available on the platform. Sometimes, no lucrative jobs can be found,
which means financial problems for Daniel who has no savings. This
situation leads to a very common pattern among crowdworkers: the
platform is always kept open in a browser tab and regularly checked
for jobs. Competition is tight, and well-paying jobs can disappear
within minutes. If no texting jobs are available, Daniel has to turn to
more classical microjobs like data processing or photo tagging, even if
he dislikes this form of crowdwork: “This digital assembly-line stuff
doesn’t make sense for me. You need to be extremely fast to make
more than three euro an hour.”

THE DIGITAL ASSEMBLY LINE

His notion of the “digital assembly line” is a very fitting descrip-
tion for a majority of microtasks. Labor on crowdwork platforms
organizing such jobs is most of the time radically decomposed and
standardized. A great part of the work consists of huge data sets that
are decomposed into microtasks, very small jobs that can be solved
in minutes or even seconds. For this to work and to be profitable,
the organization of labor and the cooperation between a huge num-
ber of crowdworkers must be organized mostly automatically. This
division of labor and form of cooperation works out of sight of the
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workers and is orchestrated automatically by the platform, a form of
algorithmically organized cooperation. Daniel is cooperating with a
great number of workers from all over the globe without knowing it.
In this sense even if working on a platform can make him feel like the
only worker in a deserted factory, the nature of crowdwork is often
highly cooperative.

As aresult, for a crowdworker like Daniel, it is often hard to know
the meaning of one’s labor while performing these tasks. For example,
one can only guess at the logic behind checking Ryanair’s website for
the price of a specific flight countless times for five cents each. Often,
crowdworkers have no clue of the exact purpose of the task at hand.
For example, Project Maven, the controversial Pentagon-sponsored
AI warfare project using machine learning to distinguish people and
objects in drone videos, involved not only engineers from Google,
many of whom ended up revolting against the project, but also digi-
tal workers from a crowdwork platform. The only difference is that
these workers could not protest against the project because they did
not know they were involved in it. Crowdworkers registered on the
platform CrowdFlower/ Figure 8 were used to label objects in satellite
images to train the software without knowing that they worked for
Google or the Pentagon.'

Microwork is typically highly standardized; various technolo-
gies of algorithmic tracking, tracing, and rating of the labor of the
individual crowdworkers are in place. Some platforms allow clients
to control workers via random screenshots or keystroke counters. Of-
ten the platform will decide automatically or let the customers decide
if a task is done successfully and rate workers accordingly. Amazon
Mechanical Turk exhibits the most radical regulations in this respect:
here, purchasers can judge whether a task is solved convincingly and
thus if they are required to pay. The rights to the product remain
with the purchaser, whether remunerated or not. This system leads
to situations in which workers feel their work is rejected unfairly.
These workers depend on positive ratings from the task requesters to
receive more work in the future. Accordingly, for them, a rejected task
means not only potential loss of payment, but potentially restricted
access to further work.

Complaining about nonpayment or other issues is often quite
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difficult. The technical design of many platforms does not allow for
direct communication between requesters and workers, and some
even ban their workers from trying to contact requesters outright.
This is one of the biggest sources of discontent among crowdworkers,
as they are unable to discuss issues such as arbitrary nonpayment or
logical errors in the tasks with the requesters who issue them. Pro-
testing against these conditions, workers have used the slogan “we
are no robots,” a slogan notably also used by workers in Amazon
distribution centers.

While some platforms spend time and effort to communicate
with their workers and develop a community of workers with deeper
ties to a specific platform, in microtasking, human labor is typically
managed algorithmically. This is part of their logic to integrate human
labor power into computing infrastructure as seamlessly as possible.
Importantly, it is also a question of costs. As one large-scale requester
explained to researcher Lilly Irani: “You cannot spend time exchang-
ing e-mail [with the workers]. The time you spent looking at the e-
mail costs more than what you paid them. This has to function on
autopilot as an algorithmic system.”"

A central function of crowdwork is the automated insertion of
human labor into complex algorithmic architectures. Many platforms
are designed to allow automated access to a distributed pool of human
workers. Through an application programming interface (API), it is
possible for the software to automatically create a task on a platform
should it require the aid of human cognition. One such example might
be an algorithm searching social media for offensive content to be
deleted. Such an algorithm might automatically sort through pictures
uploaded to a social media platform to delete, for example, pictures
containing nudity. If the software is unsure, it can be programmed to
automatically upload the picture onto a crowdwork platform, pay two
cents to a crowdworker like Daniel who decides whether the picture
is offensive or not, automatically compute the answer, and move on
(and potentially even learn from it).

This process hints again at the importance of the labor of crowd-
workers for AL, both in the development of such algorithms and in
assisting them. Countless instances similar to the preceding example
occur in which software can perform very complex tasks but is ham-
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pered by problems that humans can easily solve. These roadblocks are
often cultural, contextual, or graphical problems that are difficult to
compute by software. Although software develops rapidly, the num-
ber of sites across the political economy of the internet and beyond
where human labor is necessary because software lacks the cultural
or contextual knowledge or graphic and audio skills remains vast.
Crowdwork platforms address these gaps in computing and provide
flexible and scalable labor power to fill them. This labor, however, is
often masked as technology and remains hidden behind the screen.

ON-DEMAND LABOR

From capital’s perspective, crowdwork allows the creation of a hy-
perflexible, scalable, on-demand workforce that can be accessed and
let go instantly, leaving employers with little responsibility. For IT
companies outsourcing menial work through these platforms, crowd-
working allows for experimentation with different forms of human
labor, while also allowing said companies to portray themselves as
technology companies rather than labor companies —a strategic move
often key to attracting venture capital.*

Crowdworking platforms often claim to be mere intermediar-
ies between employers and employees, somewhat resembling online
labor markets. Upon closer examination of the platforms and how
they structure the labor process, however, it becomes evident they
are anything but a neutral intermediary between labor and capital.
As infrastructures for digital labor, they assume many of the socio-
spatial functions of the traditional factory. Just as in Amazon’s dis-
tribution centers, labor on crowdwork platforms is characterized by
a high degree of control, standardization, and decomposition. Most
platforms have precise technologies for the measurement and sur-
veillance of labor. The majority of the processes work automatically,
which increases the information asymmetries and forms of unidirec-
tional command between platforms and workers. It is precisely the
standardization of tasks, the means of algorithmic management, and
surveillance to organize the labor process, as well as the automated
measuring of results and feedback that are key characteristics of what
is described herein as digital Taylorism.
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While the possibilities of digital technology organizing distrib-
uted workers by means of decomposition, standardization, and sur-
veillance represent one crucial aspect of crowdwork, radical flexibil-
ity enabled through specific contractual and wage forms represent
another. In crowdwork, we find yet again the specific combination
of new forms of algorithmic management and digital control with
flexible and contingent labor arrangements. It is the very possibility
of digital technology allowing the precise organization, measurement,
and control of living labor that in turn enables the flexibilization and
multiplication of labor. In the case of crowdwork, it allows including a
very heterogeneous and distributed group of workers into a precisely
organized digital factory.

Hereby, it becomes evident that crowdwork cannot be understood
as a simple rebirth of Taylorism, because the way labor is organized in
spatial and contractual terms in fact tends toward the exact opposite
of the Taylorist factory. Besides the fact that Daniel and his colleagues
are dispersed around the globe, the legal form of their employment is
another crucial difference from most traditional factories. The flex-
ible forms of incorporating workers on demand into this factory are a
crucial characteristic of crowdwork and an important difference from
Taylorist factories. The contractual modes of regulating workers are
designed to foster maximum flexibility and free the platforms of any
obligations vis-a-vis their workers. Tendencies such as the legal con-
struct of the independent contractor and the return of piece wages as
discussed in previous chapters find what is probably their most radical
expression on crowdwork platforms. These elements prove crucial to
digital Taylorism — together with the digital modes of organizing the
labor process, they not only help create a scalable and hyperflexible
workforce but are also crucial to securing the subsumption of labor
under capital outside the disciplinary space of the factory.

Most platforms consider their workers “independent contrac-
tors” who are —especially in microwork—paid by the task. Logged
onto a platform, the legal relationship of the crowdworkers to the
purchaser of their labor power only lasts for the length of the task.
On microwork platforms, this often only lasts a few seconds or min-
utes. Logged onto such a platform, a worker might find several photo
tagging tasks. Upon accepting a task, they might be asked if there is
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a human in the photo. The question is answered, and the platform
transfers a few cents on the account of the worker, who is already
onto the next task.

The definition of the workers as independent contractors is cen-
tral to the labor relations of most gig economy platforms, shifting the
relationship outside the realm of many labor laws and regulations
designed for standard employment. As specified in the terms and
conditions of the platforms, independent contractors are not entitled
to the benefits many regular employees enjoy, such as vacation pay,
sick leave, paternity leave, insurance programs, or unemployment
benefits. Furthermore, with these tasks paid by the piece we see the
emergence of a seemingly outdated wage relation: the piece wage.

Karl Marx once described piece wages as “the form of wage
most appropriate to the capitalist mode of production.”? Although
more common at the time of Capital’s writing (especially in the cot-
tage industry organized on the putting-out model) and subsequently
marginalized over the history of capitalism, Marx’s characterization
of the piece wage still proves surprisingly helpful in understanding
its (contractual) function in the world of online labor platforms and
beyond. The piece wage system, as well as the digital possibilities of
measuring and controlling the product of work, removes the need to
control and supervise the worker: “Since the quality and intensity of
the work are here controlled by the very form of the wage, superin-
tendence of labour becomes to a great extent superfluous,” as Marx

puts it.*?

Particularly in microtasking, the speed and amount of time
in which work is performed are determined by the worker. However,
the duration and intensity of labor are directly reflected in the amount
of income a crowdworker can generate. In this sense, the conflict be-
tween the factory owner and supervisors on one side and workers on
the other over the intensity and duration of labor is displaced to the
worker. Marx shows how hourly wages and piece wages have histori-
cally coexisted, sometimes even in one factory. The particularities of
the piece wage as a form of labor intensification as well as a form of
displacement of control of the work process are crucial components
of crowdwork.

The legal construct of the independent contractor is closely
bound with the return of the piece wage in digital capitalism, as can
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be seen across different sectors, from harbor truckers and bicycle
couriers to crowdworkers. This form of contract and wage not only
is functional in the sense of providing flexibility for employers and
pushing costs for downtime, insurance, and work equipment onto
the workers themselves, but also serves as a technique to organize
the work process in the absence of the physical factory and its su-
pervisors. The piece wage system, as well as the digital possibilities
of measuring and controlling the product of work, removes the need
to personally control and supervise the worker. The particularities of
the piece wage as a form of labor intensification as well as a form of
displacement of control of the work process are crucial components
of crowdwork. The return of piece wages shows that the phenom-
enon of digital Taylorism is neither completely new nor the mere
return of the old. Instead, digital technology allows for radical forms
of the flexibilization of work partially enabled by recourse to a wage
form that had previously been marginalized in the capitalist mode of
production (although it never vanished).

These conditions aiming at the creation of a hyperflexible and
scalable workforce contribute to the precarity of crowdwork. In the
sector of microwork, these conditions are more often than not wors-
ened by very low wages. An International Labour Organization sur-
vey on five major platforms finds that on average, in 2017, a worker
earned US$4.43 per hour when only paid work is considered, and if
unpaid hours such as the time used to search for tasks are considered,
then the average earnings drop to US$3.29 per hour.” A very volatile
order situation on many platforms further contributes to the precar-
ity of crowdwork.

The digital platform allows for a sophisticated division of la-
bor, structuring, and organizing the labor process and controlling
the worker. As a result, even if crowdwork is a form of home-based
work, digital technology allows the real subsumption of labor outside
the disciplinary spaces of factories. The labor process is completely
organized and structured by the platform, it takes place on a large
scale, and it is part of a sophisticated division of labor, hence highly
socialized. A special quality of the platform as factory, however, is
its ability to enclose a wide range of workers without homogeniz-
ing them spatially and subjectively. This touches on a further central
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argument: unlike the Taylorist factory, digital platform labor does not
produce a homogeneous subject; there is no digital mass worker in
the Fordist sense. On the contrary, contemporary digital Taylorism
allows for the inclusion of a very heterogeneous workforce in very
diverse situations, social constellations, and locations. This does not
mean that there are no patterns within the workforces of different
platforms. However, the heterogeneity of the workers organized by
the platforms in a system of tight (if invisible) cooperation and divi-
sion of labor between workers is stunning compared with the subjec-
tive, spatial and organizational synchronicity a traditional Taylorist
factory requires.

While the real subsumption of labor, to describe the control of the
details of the production process in the famous terms of Marx, that is
normally associated with Taylorist factories is generally understood
as homogenizing not only the labor process but also the workers and
the society surrounding the factory, the platform as a digital factory
is more flexible. The platform as an infrastructure of production has
little need to homogenize its workers — on the contrary, an important
particularity of the platform is that it can be accessed by (almost) any-
one, (almost) anywhere, at any time. Accordingly, the technologies of
subsumption characteristic of digital Taylorism have the inverse ef-
fect of traditional Taylorism: rather than homogenize workers, they
facilitate the multiplication of labor. The next section, which presents
insights into the demographic and spatial composition of crowdwork,
illustrates this.

WORKERS OF THE PLATFORM

Daniel, the student crowdworker based in Berlin, is part of a diverse
and globally distributed workforce. On many platforms, tens of thou-
sands of digital workers are active at the same time, sitting in front
of their computers solving tasks. While Daniel is working at tasks
in between lectures in coffee shops near his university or at night
in his small flat in Berlin-Wedding, his coworkers on the multiple
platforms he frequents include a wide variety of people in very differ-
entlocations and situations: Ranging from Indian software engineers
working full-time to provide for their families to North American
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pensioners earning extra income to stretch their pensions, and from
Palestinian refugees in Lebanese camps searching for any opportu-
nity to earn money to Spanish single mothers combining crowdwork
with care work, the overarching characteristic of this digital work-
force is its heterogeneity.

In the digital factories called crowdwork platforms, these people
from all over the world are synchronized into one workflow. It is
precisely the standardization and algorithmic management in com-
bination with the possibility of logging onto the platform from any
place with a stable internet connection that allows the inclusion of
such a broad range of workers. Workers can access platforms from
their homes, internet cafés, and even their mobile phones. This spa-
tiotemporal flexibility makes new workers and new temporal units
accessible to wage labor as such. Without crowdwork, there would be
very few possibilities for Daniel to earn money in the thirty minutes
between his lectures. This opens up new pools of labor to capital. This
development, in turn, contributes to a shifting global division oflabor,
as well as renewed forms of gendered exploitation, and is ultimately
part and parcel of a further flexibilization of the labor market.

Once again, the concept of the multiplication of labor developed
by Sandro Mezzadra and Brett Neilson proves a fruitful starting point
for the analysis of these dynamics. First, crowdwork is an example of
the potential of digital technologies and infrastructures to upset tra-
ditional labor geographies and bring very different economic spaces
and situations together in real time. Crowdwork, as well as digital
technology more generally, is part of an ongoing heterogenization
of global space constituting fragmented, overlapping, and unstable
cartographies and questioning stable categories such as North/South
or center/periphery. Second, the concept hints at the literal multi-
plication of labor in the sense that many people need to work more
than one job to make ends meet. Crowdwork is a primary example
of work that can be added to other jobs, paid and unpaid, to survive
financially. Often, this includes a further blurring of times of labor
and free time. Hereby, crowdwork is a radical example of the flexi-
bilization of labor and the trend toward unstable and multiple labor
arrangements. Finally, the term hints at the very heterogeneity of the
workers of the platforms.
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In the platforms’ workforce, we can thus observe a variety of
dimensions of the multiplication of labor, from the very literal dimen-
sion of people working several jobs to make a living, to the complex
and heterogeneous division of labor emerging across the global digital
working class. On many platforms, we find people struggling to find
employment in regular labor markets, often due to discrimination, so-
cial anxiety, or chronic diseases that tie people to their homes. Other
workers have a hard time generating enough income with one job. In
these cases, digital platform labor often becomes the second or even
third job. Crowdwork is often an attractive option to these workers,
as it can be fit into any schedule and can be performed in the evening,
at night, or on weekends. Some even find time to do crowdwork while
on their regular job, as one worker from upstate New York reports.
He works in a call center of the regional health care system and has
enough time to work on a platform between calls. “That money pays
for heating oil for my family in the winter and funds vacations in the
summer.”**

Especially in the Global North, crowdwork has become an impor-
tant means for many people to add badly needed additional income.
Another worker on the Mechanical Turk platform describes that her
“husband earns enough with his job to pay the basics, but this income
literally puts food on our table. It pays for school outings, Christ-
mas presents, birthday gifts and vacations.”” As a migrant to the US,
she struggles to get job interviews, which is the main reason she has
turned to platform work to make ends meet.

These examples show how crowdwork platforms fit into the
economic and social dynamics of a global economy hit by multiple
crises. It also shows how crowdwork platforms can access temporal
units that were hitherto not accessible to capital. In the following,
I touch on two important dimensions of this development and two
crucial components in the composition of crowdwork labor: women
shouldering care responsibilities who now can work on crowdwork
platforms while performing domestic labor, and the extension of mo-
bile internet infrastructure in the Global South. Knowledge of this
development has fostered several experiments seeking to tap into
this labor resource via crowdwork, such as selling internet or mobile
phone credit in exchange for microlabor.
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CROWDWORK AND CARE WORK

iMerit, a platform that offers digital labor specifically for the develop-
ment of Al, some time ago posted a description of its platform by a
news outlet onto its website to advertise its services:

There’s a dirty little secret about artificial intelligence: It’s powered
by hundreds of thousands of real people. From makeup artists in
Venezuela to women in conservative parts of India, people around
the world are doing the digital equivalent of needlework —drawing
boxes around cars in street photos, tagging images, and transcribing

snatches of speech that computers can’t quite make out.

Mira Wallis and I have argued elsewhere that both the reference to
women as workers and the comparison of the digital labor behind
AI to needlework are not as coincidental as they might seem.” And
indeed, while the workforce on the platforms is very heterogeneous
and often male by the majority, one group that can be found on al-
most all platforms and among all countries are women who combine
crowdwork with unpaid reproductive labor.*

Crowdwork is typically done from personal computers in pri-
vate homes and can be done at any time a worker might be free to
spend some time with the tasks available. This spatial and tempo-
ral flexibility is well suited to people performing unpaid care and
housework—still predominantly women. A twenty-nine-year-old
worker from Missouri whose husband’s work takes him away from
home most of the time describes the importance of the additional
income earned on Mechanical Turk as follows: “I am required to be
at home as much as possible to be with my children and make sure
they are being taken care of. Mechanical Turking has been incredible
for my family. I have been able to help pay toward medical bills, and
our rising electric bills.”*?

Many women on crowdwork platforms explain that they had
to leave their regular jobs to take care of chronically sick or elderly
family members and resort to crowdwork to make up for lost income.
“I'm retired and am trying to make my retirement dollars stretch as
long as possible,” explains another worker who was forced to retire
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from her regular job against her will. “Working full time again isn’t
an option as my mom is having significant medical issues and I’'m
her primary caregiver.”*® Such stories are especially common among
workers from the US, for example, where many people struggle with
the cost of external care services in the context of a health system that
gives little security to people with low income.

Young mothers are also found among the workers trying to
combine private care work with paid labor on digital platforms. One
mother describes how she finds it very hard to earn enough to comple-
ment her husband’s income and provide for her children: “I find
myself spending 8-10 hours a day (whenever I have a spare min-
ute between doing household chores, and taking care of children) to

sometimes earn $10.00 a day.”*'

Like her, many squeeze in half an
hour or an hour of crowdwork in between care labor or domestic tasks
to add income for themselves or their families. Many female workers
with care responsibilities stress the fact that digital labor via crowd-
working sites is their only option to earn money while also caring for
children, partners, or relatives. Thus, one important dimension of
home-based labor on digital platforms lies in the gendered division
of (reproductive) labor and the crisis of social reproduction as it plays
out in different contexts globally, from the US to India, as well as in
the context of, for example, austerity measures in Italy or Spain.

Digital labor from home done by people with care responsibilities
is not only done via classical crowdwork platforms. Several websites
are dedicated to “work at home mums” channeling digital labor—
whether crowdwork or other forms—to this group of home workers.
The North American site wham.com, for example, features articles,
job listings, and a forum with more than 245,000 members and over
three billion posts, where a variety of online and telephone jobs that
can be performed from home while caring for children are shared and
discussed by forum members.

Digital technology and infrastructure open up new possibili-
ties for the outsourcing of digital labor into worker’s private homes.
Home-based labor as such, however, is not new but has a long history.
Work done in private homes is a model known, for example, from
women’s sewing work in the nineteenth century. In Capital, Marx
cites the examples of lace-making and straw-plaiting in England, done
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predominantly from private homes and almost exclusively by women
and children. The “domestic industry,” writes Marx, has become an
“external department of the factory.” Besides the industrial workers
in the factories, “capital also sets another army in motion, by means

2932 In

of invisible threads: the outworkers in the domestic industries.
his description of this system, Marx describes piece wages as the basis
for the modern domestic labor, something that is true for historical
as well as contemporary examples of home-based work in textile and
many other industries with predominantly female workers. These
forms of a gendered division of labor and their social and spatial or-
ganization are important precursors of today’s gig economy and need
to be situated in its genealogy.

Interestingly, some of the strategies to devaluate paid homework
also exhibit historical continuities. The home as workplace permits
the combination of reproductive and care labor, and feeds into the
myth of the “bored housewife” who sews — or microtasks, as it were —
for fun, and thus does not require a proper wage. Discussing wages
and the reason why people work on his platform, the CEO of a Ger-
man company argued with me that “they do it for fun. Many sit at
home in front of their TVs, watch DSDS [a popular television show]
and categorize some pictures in passing.”*

The invisible female labor incorporated into software architec-
tures also reflects computing’s gendered history, as well as the rela-
tionship between software and the gendered division of labor. A cen-
tury ago, the word computer referred to human workers who executed
the commands of scientists on makeshift vacuum tube computers or
calculated ballistics tables in military institutions.’* The majority of
these workers were women, and although some of them were trained
scientists, the gendered division of labor tended to categorize their
work as clerical data entry, while public recognition for the develop-
ment of computing was reaped by male scientists and engineers, even
though female workers became increasingly significant in computing
departments during World War I1.* In her Programmed Visions, Wendy
Chun writes about that period during in which many of these young
women were referred to as computers: “Not only were women avail-
able for work during that era, they also were considered to be better,
more conscientious computers, presumably because they were better
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at repetitious, clerical tasks.”*®* While some of these women would
go on to work as scientists, the majority of human computer jobs
were made redundant throughout the sector’s further development.
These female human computers’ position exhibits many similarities
with that of today’s crowdworkers: just as the labor of the human
computers was hidden behind both male scientists and the machines
themselves, today’s crowdworkers are hidden behind platforms and
the magic of AL

“THE NEXT FIVE BILLION”

“I was a full-time worker with [a] multi-national corporation, India,
where I was handling recruitments for my state, before I had my baby
who is 2.5 years old now, post which . . . I love working from home
for sites like clickworker.com.”® This worker on the clickworker.com
platform also turned to crowdwork because care responsibilities tied
her to her house. Unlike the other workers cited previously, how-
ever, she is part of the growing digital working class of the Global
South. These workers form another important segment of crowd-
work, which represents the majority on many platforms.

Many crowdwork platforms have opened their infrastructure to
almost anyone with an internet connection, while others concentrate
on specific national workforces. Today several platforms specifically
target the populations of the Global South in search of low labor costs.
The outsourcing of digital labor to the Global South is nothing new as
such. For a long time, it was mainly channeled by big firms handling
business process outsourcing through national branches or foreign
partnerships —with the comparatively cheap digital labor found in
India and the Philippines as main hubs.?® Crowdwork platforms have
now begun substituting some of these flows in a more decentralized
way, thereby diversifying the Global South’s digital workforce in geo-
graphic and social terms. India and the Philippines are still among
the most common locations of workers on crowdworking platforms,
but overall, the geography has become less centralized and online
labor platforms constitute arguably the first truly “planetary” labor
market.*

“We’re running our house hold using Mechanical Turk, paying
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mortgage, paying for food, supporting family and you know needs
are endless and in this if we lost our accounts, that we spent almost
half decade to made it and burned our blood by working all day night
long.”*® Between these lines of this quote by another Indian worker,
one can sense the fear of having the account banned. Amazon has
restricted new accounts for Indian workers, which has led to a boom
in the trading and sharing of existing accounts and prompted Amazon
to begin banning accounts that allegedly provide false information.
The criteria by which accounts are banned seem to be quite random,
and the fear of having an account banned is among Indian workers’
biggest worries.

The turn toward workers located in the Global South is depen-
dent on infrastructure, as access to computers with a (somewhat reli-
able) internet connection remains limited, albeit growing. The global
proliferation of mobile phones, smartphones, and mobile internet
infrastructure is thus opening up direct access to an even broader
and geographically diverse global workforce: the two to three billion
owners of mobile phones in the Global South, most of whom have no
regular access to stationary computers with an internet connection.
A pioneering project regarding the inclusion of further workers into
the global market for digital labor is the company txteagle. Launched
in 2009, this platform set its sights on the rural poor, who could
solve small tasks in exchange for air time. This was even possible via
text message, allowing people without smartphones to participate.
The number of cell phone subscriptions in Kenya increased over two
hundred-fold from 2000 to 2012, a fact that made it a perfect start-
ing point for this early venture in mobile crowdworking in a country
of the Global South.*" Nokia, for example, used the twenty thousand
Kenyan txteagle workers to translate their mobile phone menu into
local languages. Txteagle couched its advertising in claims to offer
Africa’s rural poor opportunities on the global labor market but were
also quick to note that these workers were 20 percent cheaper than
their Indian counterparts.** Today, the company has changed its name
to Jana and reaches more than thirty million people, who receive free
air time in exchange for watching advertisements and participating
in small tasks.

With this, Jana is in line with several similar infrastructural experi-
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ments such as Facebook’s Internet.org/Free Basics, which seeks to
connect the global poor to the internet without making them pay with
cash but, rather, with their attention, their consumer choices, and
their labor power. This initiative consists of a partnership between
Facebook and other companies such as Samsung, Nokia, and Ericsson
to connect the “next five billion,” as Mark Zuckerberg referred to
the people mostly located in the Global South not yet connected to
the internet and not on Facebook.* The initiative promoted techni-
cal solutions and new business models to allow smartphone users in
the Global South to access the internet. It seems clear that the rising
interest shared by all important information technology companies in
extending internet coverage to the Global South is motivated not only
by a desire to develop a new pool of customers but also of potential
workers. As smartphones increasingly come to embody new forms
of payment infrastructures, the possibilities for microwork appear
to be huge.

In the context of infrastructural development, Kenya has been
inspired by the Indian and Filipino model and is striving for a “Silicon
Savannah,” a strategy that includes the development of crowdwork.**
Countries like Kenya have turned to crowdwork as a development
strategy and a way to generate an influx of money. Many hopes are
tied to crowdwork as a global labor market that includes and empow-
ers workers from the Global South.* However, crowdwork platforms
also set into motion fierce competition between workers on a global
scale, often triggering a race to the bottom, so to speak. Furthermore,
while many crowdwork platforms today are global labor markets the-
oretically open to anyone with an internet connection, access to these
platforms is unequally structured by questions of nationality, infra-
structure, currency exchange, skills, and discrimination, and work-
ers in the Global South earn on average less than their counterparts
from the Global North.*® Hence, the notion of a seamless global labor
market fails to correspond to the complex and fragmented geogra-
phies of digital labor, transformed once more by the proliferation of
crowdwork platforms. Instead of a borderless global labor market,
crowdworking platforms are digital factories producing a complex
geography of labor connected to physical and political spaces (e.g.,
national legal frameworks) in multiple ways. The internet’s special
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quality as a space of production that is connected to physical and
political territories but also exceeds these spaces in particular ways
is an important part of the heterogenization of global space. In many
respects, crowdwork is a primary example of this emerging economic

geography.

HIDDEN LABOR

Automation in its various forms, AT and machine learning being only
one of many, does indeed replace human workers in the present and
has the potential to extinguish even more jobs in the future. The jobs
that are automated away, however, have a curious tendency to re-
appear, although looking often very different and taking place at new
locations, done by new workforces. The infrastructures and technolo-
gies of automation themselves are produced and sustained to no little
extent by human labor. A globally distributed workforce organized
through thousands of crowdwork platforms is a premium example of
this tendency. The importance of these forms of human labor to the
development and support of Al is considerable if often little recog-
nized. For crowdworkers, the current huge investments in Al mean
a rising demand for data labor rather than its automation. Of course,
this could change in the future, as much of the work done on crowd-
work platforms is indeed at many current frontiers of software devel-
opment. However, these developments can create new needs for living
labor, as we can vividly observe it in the present. Automation in the
context of globalized capitalism is much less the linear process that
many predictions suggest, rather, it is a turbulent, uneven, and crisis-
ridden process where sometimes labor is automated at one point only
to reappear at another, often recomposed in geographic and social
terms and hidden behind new infrastructures of code and concrete.
The labor of crowdworkers is indeed hidden in various ways.
Mostly, it takes place outside public spaces, often in private homes.
It is geographically distributed and less visible than most other forms
of labor. It also takes place outside the reach of many forms of labor
regulation and traditional forms of labor conflict. Furthermore, it is
hidden behind the magic of algorithms. Much of the work done on
digital platforms is masked as software. Much of the labor that crowd-
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workers do is thought to be already automated. In fact, crowdwork
becomes particularly important where software alone is unable to find
solutions, as is often the case with visual, contextual, cultural prob-
lems. Crowdworking platforms allow corporations to outsource these
problems to a globally distributed workforce, while their algorithmic
architecture allows for tight and automated control of the labor pro-
cess, resulting in a hyperflexible and scalable on-demand workforce
that can be integrated into complex software architectures.

Crowdwork platforms, just like other gig economy platforms,
often claim to be mere intermediaries between employers and em-
ployees, somewhat resembling online labor markets. Upon closer
examination of the platforms and the way most structure the labor
process, however, it becomes evident they are anything but a neutral
intermediary between the supply and demand of labor. As infrastruc-
tures of production, they assume many of the sociospatial functions of
the traditional factory. Labor on microtasking platforms is character-
ized by a high degree of standardization and decomposition, as well
as digital surveillance and measurement of labor. As with any factory,
however, the platform as a digital factory engenders questions about
not only technology but also the legal and social arrangements in
which it is embedded and which it produces. The legal construct of the
independent contractor and piece wages not only is a means of creat-
ing a flexible workforce but also provides crucial tools for organizing
and disciplining living labor. Combining these elements facilitates a
specific form of the real subsumption of labor under capital outside
the disciplinary spaces of the physical factory or office. This form of
organizing labor in combination with growing connectivity opens up
new pools of labor to capital. Workers can access platforms from in-
ternet cafés, their homes, and even their mobile phones, making new
workers and new temporal units accessible to the wage-labor form as
such. This in turn has produced a shifting global division of labor, as
well as renewed forms of gendered exploitation, and is ultimately part
and parcel of a further flexibilization of the labor market.

Dispersed across the globe, isolated from and in competition with
one another and hardly protected by labor legislation, crowdworkers’
possibilities for collective action appear quite limited. Nonetheless,
various forms of resistance have emerged, often starting in online
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forums where crowdworkers meet, socialize, and support one an-
other. Another pathway is tactical technological interventions such
as the Turkopticon, a browser plug-in for workers to exchange as-
sessments of requesters and their tasks, allowing a low-level form of
a digital strike.*” From letter-writing campaigns to collectively written
pamphlets on minimum requirements for crowdwork, digital work-
ers have managed to make themselves heard and formulate political
demands. These protests show that crowdworkers are indeed able
to communicate and act collectively, the difficult conditions limiting
their action notwithstanding.
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THE HIDDEN
FACTORY

Social Media

“It began with the dream of a connected world. . . .” These are the
opening words of the much-acclaimed documentary The Great Hack,
which premiered at the 2019 Sundance Film Festival." The documen-
tary, produced by the streaming platform Netflix, chronicles the scan-
dal surrounding the data firm Cambridge Analytica influencing elec-
tions, such as the 2016 Brexit referendum or Donald Trump’s victory
in the US presidential elections in the same year. The documentary
scandalizes the illegal harvesting of user data and the bombardment
of users with questionable election advertisements that Cambridge
Analytica carried out, and which was enabled by the complicity of
today’s most important social media platform: Facebook.

At the high of its power, Cambridge Analytica claimed to have
five thousand data points on every voter. The firm’s data sets, profil-
ing software, and targeted advertisement could win elections—this
was the not totally implausible claim of the British company. Clearly,
Donald Trump’s election campaign believed in the potential of tar-
geted advertising: At the height of the race, the campaign spent a daily
amount of $1 million for advertising on Facebook. While the extent
to which the work of Cambridge Analytica influenced the outcome
of the elections in question remains a topic of heated discussions, the
importance of social media platforms as opinion factories has become
apparent. As Cambridge Analytica became a symbol for voter ma-
nipulation and the spread of fake news, the most important platform
for its campaigns also came under increasing scrutiny. In the wake
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of the scandal, the role of Facebook itself became the object of much
critique. While its enabling of the practices undertaken by Cambridge
Analytica and its handling of the scandal provoked outrage, the cri-
tique soon extended to other broader problems of privacy and the
spread of fake news and hate speech. Since 2016, images of Mark
Zuckerberg pressured by members of the US Congress in various legal
hearings have become an almost regular news item.

Indeed, the scandal around the double win for right-wing politics
in 2016 marks a turning point in the image of Facebook. The rise of
fake news and the concurrent concerns for democratic procedures
challenged the image of social media, and Facebook in particular, on a
hitherto unprecedented scale. Facebook’s innocent claim to make the
world a better place by connecting people seems increasingly hypo-
critical to many, and the platform is at the center of broad concerns
and debates over democracy in the age of fake news. To this day,
Facebook has not been able to recover from 2016, a year that was as
disastrous for Facebook’s image as it was for global progressive poli-
tics. With its damning critique of user surveillance and data harvest-
ing by Facebook, however, the Netflix documentary also feeds into a
line of critique that has been around for years, even before 2016. In
many countries, fears around privacy had been the biggest issue for
the company for a long time. With Cambridge Analytica, the explosive
political force of a practice that lies at the very base of Facebook’s busi-
ness model became obvious: the platform collects user data and turns
the attention of its users into a commodity that is sold to advertisers.

At the very beginning of the documentary, this business model is
briefly mentioned. Illustrated by shots of demonstrations and racist
chants, the film’s narrator, David Carroll, a professor for digital media
based in New York, asks: “How did the dream of a connected world
tear us apart?” Shortly thereafter, he provides an answer as to why this
might be the case: “We are now the commodity.” In the documentary,
this question of personal data being sold is discussed mostly as a prob-
lem for democratic procedures. On another level, however, it becomes
clear that the harvesting of personal data to sell targeted advertising to
companies lies at the core of Facebook’s political economy.

Critical analyses of digital media have denounced this unprec-
edented level of collecting personal data for many years. Furthermore,
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debate abounds around the question of value and free labor among
theorists of digital labor. While Facebook provides the platform, vir-
tually all of the content that makes the site attractive is generated by
users, and it is their data and attention that the company sells to the
advertisers. This has led several theorists to argue that user activity
on social media should be considered exploited labor.?

Both this debate and the critical analysis of user surveillance and
privacy breaches are debates of crucial importance. However, a set of
questions is missing from these debates. The Netflix documentary—
just as much of the aforementioned contemporary critique of so-
cial media—gives the impression that this data is produced without
effort, stored without place, sorted without problems. This is not
the case.

This chapter addresses a question that stays mostly in the back-
ground of debates around digital surveillance and free labor: that of
infrastructure. It delves into in the infrastructure of social media and
discusses social media as infrastructure. By taking the algorithmic,
material, and human infrastructures of social media (in other words,
code, data centers, and the living labor incorporated in platforms) into
account, it draws attention to the technological, material, and labor-
intensive dimensions of the political economy of Facebook and other
social media platforms. Such an approach illuminates a multiplicity
of other sites of social media labor: from security guards and techni-
cians at data centers near the Arctic Circle, software programmers
and testers in Silicon Valley, to content moderators in Germany, India,
and the Philippines.

THE POLITICAL ECONOMY OF PLATFORM ADVERTISING

On a basic level, the business of Facebook and Google is not very
complicated: both companies make the overwhelming majority of
their revenues through advertising. These two platforms also domi-
nate the global market for online advertising. All estimations on global
ad spending, a market of well over $300 billion, see Google as the big-
gest ad seller. The company accounts for roughly a third of all sales,
followed by Facebook (taking in roughly 20 percent of the ad spend-
ing) and Alibaba, while Amazon comes in fourth.? Income through
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advertising makes up over 8o percent of Alphabet’s (Google’s mother
company) revenue and over 95 percent of Facebook’s. Even though
Alphabet is diversifying its business, advertising is at the core of its
business model, making it one of the most valuable companies glob-
ally. In the case of Facebook, also among the most valuable companies
by market capitalization, the case is even more clear: the platform’s
huge revenues and profits are virtually all based on the sale of adver-
tising space on its social media outlets.

The major distinction between online and traditional advertising
is that Facebook and Google can offer precise targeting. Advertisers
can target people using basic factors such as age, gender, and location,
as well as more refined metrics such as interests and behaviors, due
to the data Facebook collects on its users. Facebook is able to gather
this data through the user’s interactions with the platform and by
following the user’s online activity outside the platform. This allows
Facebook to collect and store a huge amount of data and to construct
precise profiles of individual users. Bundled into groups according
to established criteria, the attention of those users is then sold to
advertisers.

With over 2.5 billion users visiting Facebook at least monthly, it is
the biggest social media platform globally. In addition to facebook.com,
the company has acquired several other outlets, such as the messen-
ger service WhatsApp and the social network Instagram, both with
well over one billion monthly active users. While there are desktop
versions for all of these, mobile apps are now the most important
form of use and account for the overwhelming majority of advertis-
ing income. Looking at the different brands, websites, and mobile
applications, David Nieborg and Anne Helmond propose an under-
standing of the company as “data infrastructure” that hosts a variety
of “platform instances.”* With this conceptualization, they direct at-
tention both to the ecosystem of brands and applications and to the
attempt of Facebook to become a crucial infrastructure of everyday
life. Facebook and Alphabet’s services Google Search and YouTube
are not only the world’s most visited web pages; they are becoming
ever more crucial infrastructures of daily life. This is no by-product
of successful platforms; rather, it is the very core of their strategy
and political economy. This development implies a form of critical
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analysis that starts from the platform’s infrastructure and moves from
there to understand its strategy to become the social infrastructure of
the modern online world.

A crucial part of a platform’s infrastructure is its software code.
The code of a search engine or social media platform fulfills infra-
structural tasks in order to create, organize, maintain, and enclose
digital activities in a way that harnesses attention in a highly prof-
itable manner. Similar to how Keller Easterling describes the task
of infrastructure, a platform’s design allows for certain things while
making others impossible: “It’s not the declared content but rather
the content manager dictating the rules of the game.” Any platform
is designed to stimulate certain forms of expression while preventing
others and provides a set of protocols governing the users interacting
with the platform and with one another. Therefore, a platform like
Facebook strives to connect with other sites of the online and offline
world as much as possible, seeking to become the site or host of a
growing number of social interactions. At the same time, it accrues a
massive amount of data about its users, which encompasses their con-
nections to other users, cities, products, political movements, food,
and so on. It aggregates and fragments this data to sell quantified and
metrical packages of attention to advertisers.

ALGORITHMIC ARCHITECTURES: LOGIC, CONTROL, LABOR

Platforms like Facebook and Google are complex algorithmic archi-
tectures; this section focuses its short analysis on only a small seg-
ment thereof. Beginning with Google’s famous PageRank algorithm,
it moves on to discuss Facebook’s Open Graph protocol as an attempt
to become the algorithmic infrastructure of the social web. PageRank
could be described as a component of the informational web, whereby
the search engine registers links between sites and constructs a hierar-
chical index, while Facebook and its Open Graph protocol correspond
to the social web, understood as an asset composed of relationships
between people and things and hence a form of social indexing— or,
in the words of Carolin Gerlitz and Anne Helmond, the distinction
between the “link economy” and the “like economy.”® Of course,
these logics are neither historically successive nor mutually exclu-
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sive; rather, they operate simultaneously in different places and in
ever new combinations throughout the internet.

Google’s famous PageRank algorithm developed by founders Ser-
gey Brin and Lawrence Page arguably remains at the heart of Google’s
power, even today. It is based on a simple principle: PageRank under-
stands the internet as a system of hyperlinked documents. For Google
Search, every page is ranked by the number and quality of links lead-
ing to the page, operating on the assumption that every time a person
creates a link to another website, that person expresses a judgment
about the site. In a second step, these links are qualified —a link from
an important page is given a higher value than links from a less im-
portant page. By crawling the web and amassing a huge number of
such judgments, the PageRank algorithm is able to mine the crowd’s
collective human intelligence and aggregate their opinions concern-
ing a website’s relative significance. This form of free labor is not the
only instance of human labor hiding behind the algorithmic search
engine. Obviously, there is the labor of coding as well as maintaining
the algorithmic architecture of the search engine. Many program-
mers working both in the Mountain View Googleplex and around
the world are constantly working at maintaining and improving the
search engine to maintain its global dominance. Google continually
changes and refines its algorithm to keep up with the changing pat-
terns of internet usage. Here, human labor plays an integral role. As
with most software, more human labor power is involved than that of
those understood as its programmers. This workforce is not typically
understood as programmers or software engineers and are often out-
sourced and hidden from view. In the case of Google’s search engine,
for example, another workforce comes in to refine the results: the so-
called raters. This is a group of mostly subcontracted digital workers,
often working from private homes, who rate the algorithm’s results to
further refine it through improved matching of results with queries.

Raters are often part of the huge contingent of home-based digital
workers. Organized through crowdwork platforms or subcontracted
by specialized firms, these people’s contribution to Google’s search
engine is hidden behind the magic of the algorithm crafted by the
company’s founders. Working from home, raters log on to an on-
line tool provided by Google and begin judging search engine results
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according to criteria such as “vital,” “useful,” “relevant,” “slightly
relevant,” “off-topic,” or “spam,” or identify pornography. This la-
bor is a crucial component of the ongoing cultivation of the search
algorithm and thus shows how every algorithm contains slices of past
and present human labor. An important company providing this la-
bor used by Google is Lionbridge, based in Waltham, Massachusetts,
which outsources most of the search engine rating tasks to digital
laborers working from home around the world. “Are you looking for
a job that affords you the opportunity to work with one of America’s
top 100 most trusted Companies, while working from the comfort of
your home?” advertises Lionbridge’s home page. “The job involves
analyzing and providing feedback on text, web pages, images and
other types of information for leading search engines, using an online
tool. Raters log on to the online tool to select tasks to do on a self-
directed schedule.””

One such rating worker describes this arrangement: “I schedule
my own hours; as long as I get at least 10 but no more than 20, I stay
on pretty good terms with them. They are very strict, but allow you to
make up hours that you missed.”® Lionbridge also has tight produc-
tivity goals for its workers: “There is a certain number of tasks that I
must complete every minute, depending on the task type. If I fall short
of those goals, I am put on probation, during which I cannot work. If
my quality isn’t up to par, they fire me. It’s a very controlled work en-
vironment.”® This is another form of digital labor that is hidden from
view, as it takes place in private homes and is still highly controlled
and disciplined. It also shows how platforms such as Google’s search
engine cannot be viewed as a simple algorithm but, rather, as a messy
combination of material infrastructures, software, and human labor
that is constantly changing.

Although the functioning of Google Search is of course much
more complicated than presented here and subject to continuous and
ongoing development and diversification, the PageRank algorithm
and its simple basic principle are the foundation of Google’s power.
Matteo Pasquinelli argues that, through PageRank, for the first time
“the apparently flat data ocean of the internet was shaped by Google
in dynamic hierarchies according to the visibility and importance
of each website.”'® Google achieved this feat by combining different
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forms of labor: the free labor of the people linking to websites as well
as the labor of coders or raters writing, maintaining, and refining
the algorithm.

Facebook took a step in 2010 to expand its reach beyond its im-
mediate network and follow users through the web, attempting to
map metadata in a spirit both similar to and different from Google’s
PageRank system. At Facebook’s {8 conference for developers and
entrepreneurs, Bret Taylor, Director of Facebook’s Platform Products,
in an announcement that arguably constituted the most important
development in the platform’s history, told the audience that “the
Web is moving to a model based on the connections between people
and all the things they care about” and presented the Open Graph,
an innovation designed to make Facebook the key infrastructure for
this form of the social web." Open Graph is a protocol, an application
programming interface (API), which uses social plug-ins to allow any
page to be labeled with metadata and connected with the Facebook
platform. Facebook tools like the famous “Like”-button could then
easily be integrated into any object on any website. The incentive for
website operators to integrate Facebook into their website through
Open Graph is the promise of raised visibility and increased traffic.
Facebook’s incentive is that it can follow the user through the inter-
net and thereby multiply the possibilities of collecting data on user
behavior and preferences.

With Open Graph, Facebook was able to widen the map of its
users and their connections on the platform beyond its own platform
to include millions of web pages that are now connected to the plat-
form. The index consists of website metadata that turns the sites and
objects into nodes on Facebook’s graph, as well as users’ interactions
with these sites and objects. The latter can be considered the more
significant component, as they develop an architecture that works
by the logics of personalization and peer group matching, creating a
map of the social web based on “the connections between people and
all the things they care about,” as described by Taylor at the {8 Sum-
mit." It goes without saying that becoming the owner of such a map
is a very attractive prospect for a company like Facebook. The Open
Graph is an infrastructure for the collection and ordering of data
that enriches Facebook’s knowledge of its users’ behavior outside the

printed on 2/14/2023 12:04 PMvia . All use subject to https://ww. ebsco. coniterns-of -use



EBSCChost -

130 CHAPTER FIVE

platform, which in turn is highly lucrative information for advertisers.
Beyond its own page, Facebook has successfully installed itself as an
infrastructural grammar of “liking” and “sharing,” inscribing itself
into the semantics of wide swathes of the internet.

The “Like” button was initially the Open Graph’s essential func-
tion and remains important to this day, but the protocol has since
developed to allow more functions. The “Share” function allows us-
ers to share content with their friends, which has proven particularly
crucial in the context of news articles. Today, almost every news site
or blog features a plug-in allowing readers to share articles with their
friends and contacts. This has profoundly changed the nature of news
and information. Many internet users no longer visit specific news
sites, instead of navigating the news by reading articles shared by
friends in their news feeds on various social networks. In this sense,
Facebook’s platform has also become a metanews page, where every
user finds a personalized collection of articles curated by their peer
group and Facebook’s algorithm. In this way, Facebook (and, in an-
other form, Google as well) not only plays an important role in de-
ciding what news stories users see but also sets standards and creates
dependencies that change the production of news.” Facebook has
become much more than a social media platform, and Facebook’s
Open Protocol system is thus only one example of the (highly suc-
cessful) way Facebook seeks to inscribe itself in the infrastructural
grammar of the social web.

PageRank and Open Graph are only small parts of the algorith-
mic architectures operated by Google and Facebook, an architecture
that is constantly changing. An analysis of such software (especially
if it goes deeper than the perfunctory observations noted previously)
contributes immensely to understanding the political economies of
these corporations. These algorithmic systems guide and channel us-
ers in ways that map their behavior while functioning as architectures
of enclosure and extraction designed to valorize small increments of
human attention and labor. Google and Facebook are more than a
mere search engine and social media platform. Rather, they strive to
become the critical infrastructure for their users in as many sectors
and areas of networked life as possible. This is, however, not just a
question of algorithmic infrastructures, but also one of hardware.
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THE MATERIALITY OF THE CLOUD

Facebook’s home page has more than one billion daily users and is
the third-most visited website on the internet after Google Search
and YouTube. One simple click on the home page “requires access-
ing hundreds of servers, processing tens of thousands of individual
pieces of data, and delivering the information selected in less than one
second,” as Facebook describes the processes behind its business.'*
The number of photos and videos alone stored on Facebook’s servers
exceeds one hundred petabytes (one hundred quadrillion bytes). To
manage these amounts of data, Facebook needs a huge and manifold
material infrastructure. Alongside its headquarters in Menlo Park,
California, and seventy national and international offices such as the
European headquarters in Dublin, Central London, and Hyderabad,
India, the other important class of buildings held by Facebook are its
data centers.

With the rise of cloud computing, the data center —or rather a
certain variant of the data center —has been transformed into a central
pillar of the internet’s infrastructure. The in-house server, whether
integrated into the computer or in the server room of an office, is
increasingly being replaced by huge data centers handling comput-
ing and storage for a variety of networked and spatially distributed
devices. In contrast to the associations its name evokes, the cloud is
not immaterial, nor does it replace hardware; rather, it represents
its spatiotechnological reconfiguration on a global scale. This entails
not only a centralization of infrastructure into huge server farms, but
also job losses in the IT departments of many companies—some of
which reappear in the massive data centers where the labor of data
infrastructures is outsourced, centralized, and streamlined in an “in-
dustrial mode of production, processing, distribution, and storage” as
Vincent Mosco writes in his study on contemporary data centers, 7o
the Cloud: Big Data in a Turbulent World.” The dynamically evolving
global geography of data centers and their related infrastructure are
a crucial expression of the materiality of the internet. They represent
a site where questions of the digital economy and its data infrastruc-
ture, as well as environmental issues, the digital transformation of
sovereignty, and new forms of the transformation and outsourcing of
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labor are negotiated today.'® The transition from mainframe comput-
ers and in-house servers to a planetary network of data centers and
a system of storage capacity and software on demand is connected to
the rise of social media."”

In its first years of existence, Facebook relied entirely on leased
data center space. In 2006, two years after its founding, growing
traffic on the social network almost led to a server meltdown. At that
time, the company rented a forty-by-sixty-foot space in Santa Clara,
California, to house its servers. One day, the servers could not cope
with the rising internet traffic, overheated, and were at risk of melting
down. Facebook’s chief engineer sent out employees to buy every fan
they could find in the area to cool down the server and avoid offline
time.”® Since then, both the number of users and the data infrastruc-
ture have changed significantly. Despite the incident, it took Facebook
four more years to begin construction of its own data center in Prine-
ville, Oregon, signaling the start of a strategic shift, as Facebook now
strove to manage all of its computing and storing processes in its own
data centers. Completed in 2011, the Prineville site has been expanded
continuously and today encompasses more than three million square
feet; it is still Facebook’s largest data center complex. The roughly
160 people who work at the complex consist of managers, engineers,
cleaners, and security.

Facebook has built more gigantic data centers in the US and
abroad since 2011. One of the major centers, which opened in 2014
and has grown steadily since, is located in Altoona, Iowa. Another
huge complex is located in Forest City, North Carolina, and includes
two buildings spanning more than three hundred thousand square
feet each, one dedicated to storing “cold data,” data which is not ac-
cessed regularly by users. North Carolina has become a major hub for
data centers in the US. Apple’s data center, valued at over $1 billion,
in Maiden, North Carolina, a rural town of some three thousand in-
habitants, is among the largest in the world. Thirty miles northwest
of Maiden in Lenoir, North Carolina, Google has invested $1.2 billion
in a similar complex. North Carolina grants generous tax breaks and
infrastructure upgrades, as well as offers cheap power and compara-
tively cheap labor. Cheap land, energy prices and reliability, climate,
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and the availability of cheap and qualified labor are crucial factors in
deciding to build data centers at a given location.

Facebook opened its first major European data center in 2013,
located close to the Arctic Circle in Lulea, Sweden. The cold climate
helps to keep servers cool, a major issue for large-scale data cen-
ters. Facebook is not the only market actor moving its data centers to
Northern Europe, where operations can be up to 60 percent cheaper
than in central Europe. Google, for example, opened a data center
in Hamina on the Gulf of Finland in 2011, where the cold seawater
is used in the cooling system. Microsoft and Google have radicalized
this approach by investing in research in underwater data centers, and
Microsoft has filed a patent for an underwater data center designed as
an artificial reef.” In addition to cooling advantages, the ocean floor is
a somewhat more stable environment, with fewer disturbances to be
expected from factors such as storms, fires, or politics. In Facebook’s
Lulea data center, the tremendous need for energy (another major
concern for data centers) is met with hydroelectric power. The Lule
River produces about 13.6 million megawatt-hours of hydroelectric
power, covering 10 percent of Sweden’s energy demand and making
energy comparatively cheap and reliable. The reliability of Lulea’s
energy supply also convinced Facebook to reduce its backup genera-
tors by 70 percent compared with its North American facilities. All
data centers seek to offer continuous service with no downtime which
is another major factor in their environmental footprint: not only the
backup diesel generators and chemical batteries but also the center’s
high use of power overall has attracted widespread criticism.

When the song “Despacito” by Louis Fonsi broke a record and
reached over five billion clicks on YouTube in 2018, its energy con-
sumption equaled that of forty thousand US homes in a year, ac-
cording to estimations.”® Data centers alone account for more energy
consumption than countries like Iran, and the carbon emissions of the
information and communications technology ecosystem as a whole
is on a par with the carbon footprint of the aviation industry.” As
early as 2010, the environmental organization Greenpeace released
a report on cloud computing and its contribution to climate change,
explicitly targeting and criticizing Facebook for its first data center
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in Prineville designed to run primarily on coal-fired power stations.*
Greenpeace launched a successful campaign against Facebook called
“Unfriend Coal,” which generated considerable attention and pres-
sure on Facebook. The decision to build a “green data center” in Lulea
should be viewed in this context. Along with Facebook, many other
data center providers came under attack for the environmental impact
of their infrastructure, prompting corporations to initiate programs
to “green their clouds.” The energy consumption of data centers and
other computing infrastructures illustrates the very materiality of the
cloud, which appears literally quite dark indeed if one happens to
look at the diesel generators in the data centers at the right time.
Lulea was also the first data center to run exclusively on hard-
ware developed in Facebook’s Open Compute Project. Each data
center houses tens of thousands of networked servers connected to
the outside world through fiber-optic cables. Facebook has not only
invested in its own data centers but also diverted massive funds into
technological developments such as cooling systems and server tech-
nologies, not least through the said Open Compute project. The vol-
ume of data not only rises with the number of users but also with the
development of technology such as the ever-higher resolution of pho-
tos and videos taken with a common smartphone and the advent of
virtual reality technology, which produces amounts of data that dwarf
the average photo or video. At the time of this writing, Facebook was
expanding most of its existing centers and building several new ones,
including a $250 million investment in Los Lunas, New Mexico, a
facility projected to cost over $1 billion in Fort Worth, Texas, and a
second large European center in Clonee, Ireland. In 2017, Facebook
announced its third European data center would be constructed near
Odense, Denmark, with more to follow. Like other major digital cor-
porations, Facebook is now among the most important owners of
data center infrastructure in the world. Accordingly, although some
major corporations such as Equinix or Digital Realty continue to con-
centrate on data centers, the prominent digital corporations such as
Facebook, Microsoft, and Apple have now become major players in
the field of physical internet infrastructure as well, with Amazon Web
Services as the market leader in cloud computing and server hosting.
In addition to its own data centers, Facebook also leases server
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capacity from other providers. Besides various sites in the US, Face-
book has been leasing capacity in Singapore and is building its own
data center there. The Singapore data center, with an estimated cost
of one billion dollars, will be an eleven-story, 170,000-square-meter
high-rise center as the island faces growing land constraints. Singa-
pore has been a hot spot for data centers for some time, for example,
for Western cloud companies looking to serve Asian markets. Singa-
pore is favored for its business-friendly government as well as major
undersea cables laid along telegraph lines dating back to British co-
lonialism.” Both midsized and large Asian firms like Alibaba operate
their own data centers there, and it has also become an important
location for big Western players like Microsoft and Google. The lo-
cations of data centers are chosen not only for their infrastructural
advantages but also for political reasons. Google’s Asian data centers
in Singapore and Taiwan in particular are attempts to stay close to but
outside of the legislative reach of the Chinese state. Following a two-
year stand-off with the Chinese government over censorship issues,
Google redirected its Chinese search engine to Hong Kong in 2010
and soon announced plans for a data center there as well. In 2013, two
years after the ground-breaking ceremony, the plans were abandoned
and investments re-rerouted to Singapore and Taiwan. This illustrates
both the complex relation of cloud computing to the transformation of
sovereignty and the material embeddedness and complex political ge-
ography of its infrastructure such as submarine fiber-optic cables and
data centers.** These new politico-infrastructural geographies are not
to be understood as mere conflicts between states and transnational
corporations but, rather, as the transformation of sovereignty itself
through infrastructure, in a multilayered, conflictual, and dynamic
process. Keller Easterling has coined the term “extrastatecraft” to ac-
count for the multiple, overlapping, and nested forms of sovereignty
that are produced by large-scale infrastructures and their relation to
national states.

UNDER THE SEA AND INTO THE FACTORY

Speaking to a New York Times reporter, Jayne Stowell, a “Strategic
Negotiator, Global Infrastructure at Google” commented: “People
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think that data is in the cloud, but it’s not. It’s in the ocean.”” She
is referring to submarine cables that provide another crucial compo-
nent of digital infrastructure. Even if the rise of wireless devices sug-
gests otherwise, cables are a crucial internet infrastructure, especially
fiber-optic undersea cables that speed up intercontinental network
traffic.’® Stowell’s main job is to oversee the construction of Google’s
undersea cable projects. In fact, Facebook, Google, Microsoft, and
Amazon have become major players in this business. Facebook and
Google teamed up in 2016 to build a submarine transpacific cable
from Los Angeles to Hong Kong. The 12,800-kilometer fiber-optic
cable will have a capacity of 120 terabytes per second, the highest of
all transpacific cables.”” Earlier that same year, Facebook announced a
partnership with Microsoft to build a submarine cable connecting Vir-
ginia Beach, Virginia, with Bilbao, Spain. This is part of a wider trend
whereby the bandwidth needs of cloud-powered firms like Google
and Facebook are so great that they must build their own submarine
cables rather than rely on purchased capacity from other carriers
(normally consortia of private and public actors).

Among the projects Jayne Stowell is overseeing for Google is
“Curie,” a 10,500-kilometer-long undersea cable connecting the
United States with Chile, the location of Google’s most important data
center in Latin America. This cable was built and is owned exclusively
by Google, as are two other new cables connecting the US and France
and Portugal and South Africa, respectively. The sole ownership of
such expensive and complex infrastructure is a novelty even for the
biggest tech companies and illustrates the size and economic force
of Google’s operations. The fiber-optic cable for Curie was built in a
factory in Newington, New Hampshire, and has about the width of a
garden hose but is encapsulated in protective layers of steel and cop-
per. In the nearby Piscataqua River, a specialized ship took the cable
aboard in a labor-intensive, week-long loading process and traveled
to California, the site of the new cable’s start. Working in twelve-hour
shifts, the ship’s crew then started the slow process of laying the cable
on the seafloor.?®

Google’s and Facebook’s moves toward their own submarine
cables represent yet another expression of the immense infrastruc-
tural power the companies have accumulated, demonstrating how
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they have become major players in the political and economic devel-
opment of internet infrastructure. The security guards, cleaners, and
engineers in the data centers, the workers in the cable factory, and the
workers spending months aboard the ship laying the cable also hint at
the vast amounts of labor incorporated in the physical infrastructure
of global platforms. These workers are part of a large and diverse
workforce involved in producing the material infrastructures for so-
cial media. Surrounding the comparatively small core workforces em-
ployed by platforms like Facebook and Google are concentric circles
of primarily outsourced workforces that take part in the production
of the various infrastructures that allow Facebook or Google to func-
tion. Another of these infrastructures is the devices that allow users to
connect to social media platforms such as laptops, tablets, and smart-
phones, as, for example, Apple’s famous devices.

IPHONE CITY

Most people today probably know that a large portion of Apple prod-
ucts is assembled by a company called Foxconn. Foxconn became the
infamous global face of contract manufacturing under harsh working
conditions in 2010 when the plight of workers in Chinese Foxconn
factories was highlighted by a series of worker suicides, most of which
were committed by rural migrants in the new industrial zones.* Many
of the individual Apple product parts are produced in other locations
before being shipped to the big Foxconn plants, where the final as-
sembly occurs. One crucial part of this supply chain is the semicon-
ductor factories where the chips for the various devices are produced.
The most important production site for semiconductor technology is
Taiwan. The huge factories of the Taiwan Semiconductor Manufac-
turing Company are also the source for most of the chips in Apple’s
products. The whole process is tightly controlled by Apple.

China is the production center for Foxconn, even though rising
labor costs and the trade war between the US and China have led
to a spatial diversification, such that some of the iPhone’s assembly
has been moved to India, among other places. Foxconn still employs
hundreds of thousands of workers in China, for example in Zheng-
zhou, also called “iPhone City,” situated in the region of Henan, one
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of China’s poorest provinces. Depending on the season and the order
situation, up to three hundred thousand workers are employed at
the sprawling complex and most of them live in nearby dormito-
ries. Their main tasks are final assembly, testing, and packaging of
iPhones, which means most workers engaging in one step of these
tasks, such as polishing screens, do these steps about four hundred
times per day.*

Another cluster is in the Pearl River Delta, one of the earliest,
biggest, and most important sites for the outsourcing of production
of IT products globally. Although Foxconn has been relocating some
elements of production away from this area in response to workers’
protests and rising wages, it remains a major center of their Chinese
operations. Foxconn’s biggest facility in the Delta is the Longhua Sci-
ence and Technology Park near Shenzhen, also known as “Foxconn
City,” a complex employing hundreds of thousands of workers. In
Pun Ngai’s book Migrant Labour in China, a worker describes her job
at the assembly line at the Longhua factory: “I take a motherboard
from the line, scan the logo, put it in an anti-static-electricity bag,
stick on a label, and place it on the line. Each of these tasks takes two
seconds. Every ten seconds, I finish five tasks.”*

The Pearl River Delta is also an expression of a model of produc-
tion and infrastructural development based on zones and corridors.
These zones, among them the Pearl River Delta, were also the first
sites of market economy experimentation in China.*> Shenzhen, one
of the Delta’s biggest cities, was declared the first Chinese special
economic zone (SEZ) in 1980, initially attracting Taiwanese and Hong
Kong firms before becoming a center of contract manufacturing for
Western corporations as well. The SEZ was repeatedly expanded un-
til it encompassed all of the city’s districts in 2010. The city has also
undergone explosive growth since the 1980s, making it increasingly
difficult to establish the exact number of residents, almost half of
whom are migrant workers. Together with Shenzhen, the surround-
ing Pearl River Delta has grown to become one of the world’s most
important export-oriented production zones. The entire Pearl River
Delta is on its way to becoming a megacity and the largest urban area
in the world in terms of both size and population.®
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Before the rise of the Pearl River Delta as a center of I'T manu-
facturing, the United States—Silicon Valley, in particular—had been
the most important site. Today, most IT manufacturing has left Silicon
Valley; the few factories that remain are characterized by a sharp
distinction between highly qualified and well-paid scientists and en-
gineers, and manufacturing workers who themselves are fragmented
along subcontracting chains ending in homework, as some subcon-
tractors dispatch work to be performed at home. Work in both Silicon
Valley’s IT manufacturing sector and the growing service sector ca-
tering to the technology companies and start-ups is characterized by
precarious conditions, often very low wages, and a high proportion
of female and migrant workers.** Accordingly, Nick Dyer-Witheford
argues that Silicon Valley was built on migrant labor, before extending
its class dynamics onto a world scale.*

From Silicon Valley, IT manufacturing has moved to several sites
such as the Pearl River Delta, Taiwan, Mexico, Malaysia, and eastern
Europe, in a process that had been occurring for decades but was ac-
celerated by the 2001 recession. Like the manufacturing workforce
in Silicon Valley in the 1970s, global IT manufacturing workers today
are predominantly female and to a large extent migrants.*® Global
IT manufacturing across many locations is characterized by a labor
regime Stefanie Hiirtgen and her colleagues describe as “flexible
neo-Taylorism”: a contemporary form of Taylorist production, albeit
without Fordist forms of regulation, security and orientation toward
mass consumption of the workers—a “Taylorism after Fordism.”*
This export-oriented model is based on flexible contracts, subcon-
tracted labor, and low wages (even by local standards) enabled by
standardized production technologies, allowing for a high degree of
labor fluctuation. Foxconn’s plant in the Czech Republic is another
example of these tendencies; there, the percentage of subcontracted
workers, often migrants recruited through temporary work agencies,
exceeds 50 percent at times.*® These workers produce various devices
on which users can access social media platforms like Facebook.

On the devices produced in these sites, the users of Facebook
and other social media will be able to see content uploaded by other
people such as holiday pictures, view status updates about the local
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football team, or receive an invitation to a neighbor’s birthday party.
But even though all content is created by users, not all of the content
users upload makes it onto the screens of other users.

CONTENT MODERATION: “THE STUFF YOU SEE
IS BEYOND WHAT | COULD IMAGINE”

Every minute millions of comments, status updates, pictures, and
videos are posted on a social media platform like Facebook. While
normal users see an overwhelming majority of mundane and unex-
ceptional posts, the pictures, videos, and comments Roberto sees on
Facebook are anything but mundane: From morning to evening, his
screen is flooded with more expressions and depictions of violence,
racism, and hate he could ever think of. Roberto is a content modera-
tor. He works for a company that is contracted by Facebook to keep
its network as clean as possible. While these attempts to offer users
a clean network vary in their success, Roberto experiences the dark
underside of social networks every day: “The stuff you see is beyond
what I could imagine people could do before I started this job.”*
Five days a week, he enters an office building in Berlin, goes to
his desk, opens his digital moderation tool, and enters the dark side
of social media. In his queue, an ever-greater number of “tickets”
(content flagged as inappropriate that he has to moderate) is piling up.
He is expected to solve hundreds of tickets daily: “You are a machine,
clicking all the time.”*° He and around six hundred of his colleagues,
the majority of them migrants like him, work in the Berlin offices
of Arvato, an important player in digital content moderation. They
are part of a global workforce consisting of hundreds of thousands
of digital workers trying to guard social media networks, video plat-
forms, dating apps, messengers, newspaper comment sections, and
many more digital spaces that allow user-generated content in the
way the companies running these platforms want them to be moder-
ated. These workers are a crucial and often hidden component in
the infrastructure that makes social media possible. Although mostly
hidden from view of Facebook users and the public, Roberto and his
colleagues understand their importance in a time when Facebook has
become an ever more important network and, in tandem, an impor-
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tant platform for hate campaigns and the spread of various kinds of
violent content: “We always say doctors and policemen see the same
amount of blood and violence as we do—but they are not paid mini-
mum wages.”*!

Those digital workers are an integral part of the platform’s func-
tioning; more specifically, they are closely integrated with its algo-
rithmic infrastructure. As in the case of crowdwork, living labor is
integrated into algorithmic architectures to fill gaps in computing
where human cognition is required for decisions computers cannot
make. Content moderation belongs to the most important segments of
human labor hidden behind the digital interface of the platform. It is
an extremely labor-intensive, politically sensitive, and economically
vital aspect of digital social media. The sheer scale of content and the
complexity of content moderation is also an unprecedented challenge
to social media platforms.

GOOD AND BAD CONTENT

In recent years, the problem of fake news and hate campaigns and
the question of a platform’s responsibility for the content posted by
users has moved to the center of public debates. In fact, it might
be today’s single biggest challenge to all big social platforms, from
Facebook to YouTube, TikTok to Instagram. Arvato, the company
where Roberto works, was hired by Facebook in a reaction to public
critique in Germany focusing on the role of Facebook in right-wing
hate campaigns. A local moderation team coordinated by a subsidiary
of the high-profile German Bertelsmann company was an attempt to
appease public critique as well as lawmakers in the process of crafting
a new law holding social media platforms responsible for the content
uploaded onto their sites. All over the globe, platforms have faced
similar critique and legal pressure, making their content moderation
efforts a key issue for senior management at all tech companies.

Of all the content uploaded onto social media platforms, a huge
percentage may not be liked by other users. On most platforms, users
can “flag” this content and thereby start the process of content mod-
eration. Users flag posts for multiple reasons. Maybe they simply don’t
like the content of a post. Posts may contain violence, racism, nudity,
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drugs, or a multitude of other content considered offensive by legal or
cultural standards. A social media company like Facebook, however,
has its own reasons to erase such material from the platform. First, it
wants to maintain the platform as space where as many users as pos-
sible want to spend their time, and second, many legal and political
reasons compel Facebook to take down some of the uploaded content.
To avoid being banned from national territories, Facebook tries to ap-
pease governments threatening to block the social network. A manual
leaked in 2012, for example, shows Facebook’s effort to please the
Turkish state: “all attacks on Ataturk” were to be banned, along with
maps of Kurdistan, Kurdistan Worker’s Party (PKK) symbols, and
pictures showing Abdullah Ocalan (with the addendum “IGNORE if
clearly against PKK and/or Ocalan”).*

While so-called community standards roughly outline what kinds
of content are prohibited on Facebook, the corporation remains secre-
tive about its precise content restrictions as well as how the platform
is monitored and by whom. In recent years Facebook has published
some documents in an attempt to make its moderation process more
transparent. However, information on the precise rules dictating what
content moderators allow on the platform is still very hard to obtain,
and the publicly available rules and standards are fairly generic. Fur-
thermore, workers report that rules change on a weekly or even daily
basis and are quite complex.

Content moderation in general is a very complex endeavor, as
interpretations of violence, pornography, humor, and terrorism, to
name a few key topics, vary widely across legal, cultural, and political
settings. While Facebook has historically been hesitant to take re-
sponsibility for content hosted on its platform, considerable pressure
has since led the company to invest significant efforts into its content
moderation system.

ALGORITHMS PERPLEXED BY CULTURE

Facebook’s platform is organized by an increasingly smart algorith-
mic architecture managing user behavior on the site. Facebook and
other platforms invest considerable effort into the development of
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automated and learning content moderation software. However, there
are many fields where algorithmic intelligence regularly fails — for
example, cultural norms and practices and their highly contextual
nature. Today, Facebook’s software can detect nudity in pictures and
videos very efficiently (even though these efforts are again hindered
by further cultural rules; e.g., Facebook allows male nipples but for-
bids female nipples). In any case, most content that is removed based
on nudity and sexual activity is now preselected by software with a
precision of over 9o percent. In the case of hate speech or bullying,
on the other hand, the software has a hard time making sense of
these highly contextual situations and is incorrect in the majority of
these cases.” Throughout all categories, Facebook’s machine-learning
software is only proposing content to be deleted; a human content
moderator makes the actual decision at this point.

The goal clearly is a system that works on autopilot. It is doubt-
ful, however, if this horizon is reachable. While Facebook execu-
tives often suggest publicly that AI is the solution to the company’s
content moderation problems, software engineers and specialists are
less optimistic. The fact that Facebook now has over fifteen thousand
digital workers doing content moderation shows that, at the moment,
human labor is an increasing rather than decreasing component of
platform moderation infrastructure, despite all efforts of automation.
Human cognition remains central to content moderation, and a future
in which decisions about what can stay on a platform and what must
go are completely automated remains far off.

The labor of reviewing suspicious content is part of a sophisti-
cated global division of labor. Most social media companies have in-
house departments dedicated to content moderation. In-house depart-
ments normally develop criteria, oversee subcontractors, and handle
difficult cases such as politically sensitive issues or cases where law
enforcement agencies are involved (threats, violence, child pornog-
raphy, etc.). These workforces include specialists and lawyers who
devise content moderation policies as well as specialists who react to
potential high-profile cases and security concerns such as imminent
attacks. If Roberto, who works for a subcontractor in Berlin, becomes
aware of a post indicating an imminent violent attack, for example,
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he “escalates” the case, and specialists in Facebook’s European head-
quarters in Dublin will assess the post and potentially contact national
law enforcement agencies.

The firm Roberto works for stands for another layer in Face-
book’s content moderation system. Despite comparably high wages,
Facebook has started content moderation operations in countries such
as the US and Germany, partly as a result of political pressure in re-
cent years but also due to the insight that a lot of cultural knowledge
beyond language skills is necessary for content moderation. In most
cases, these operations consist of call-center-like offices, sometimes
with several hundred employees run by subcontracting firms but
tightly controlled by Facebook, Google, or the other platforms. An-
other important group, probably the largest segment of content mod-
eration labor, is outsourced to countries like India and the Philippines
where local workers also do content moderation for other countries.
Finally, another segment of content moderation is outsourced directly
into private homes—for example, via crowdworking platforms. The
result is a complex and global division of labor with workers in drasti-
cally different situations and locations handling the task of cleaning
social media platforms.

BERLIN, AUSTIN, DUBLIN: OUTSOURCED MIGRANT LABOR

Roberto works in a call-center operation run by a subcontractor. Re-
sponding to growing criticism by German media and politicians re-
garding the company’s inability to react to problems like hate speech
and racism, Facebook announced the hiring of Arvato, a German
firm, and a subsidiary of the Bertelsmann Group, which employs
more than seventy-two thousand people worldwide and offers a va-
riety of services including cloud computing, logistics, and finance,
as well as a variety of customer relations, call center, and content
management services. Arvato describes itself as one of the many com-
panies providing a wide range of services while remaining largely
unknown to the public. “You may not know it,” the company wrote
on its website, “but Arvato is behind a great number of the products
and services you use. On average, every consumer in Germany comes
into contact with us eight times a day.”** In 2019, Arvato merged with
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the Moroccan Saham Group to form the company Majorel, a leading
specialist in content moderation with fifty thousand employees in
twenty-eight countries. Majorel now also runs the center in Berlin
where Roberto is employed.

In 2016, Arvato hired approximately six hundred workers, dis-
tributed in different language-based teams including German, Arabic,
English, Turkish, Swedish, Italian, and Spanish. The majority of the
workforce is of migrant background and young. Many have university
qualifications or other professional degrees that are often not accepted
in Germany. “Berlin is perfect for the company. Many migrants from
all over the world need work and language is the biggest issue for
most,” reflects Roberto, who came to Germany a few years before
and tried various freelance jobs before starting at the Arvato offices in
Berlin.* Arvato drew on the growing pool of qualified young workers
migrating to Germany, whether fleeing the war in Syria or the effects
of the Euro crisis and harsh austerity measures in Southern Europe.
Berlin’s cultural appeal, comparatively low rents, and the hope for
employment have triggered a huge influx of these diverse strata of
migrants. However, most struggle to find permanent jobs, and many
are unemployed or work in the service sector, often in very precari-
ous and informal conditions, despite often having university degrees
and other professional qualifications. With their formal and informal
qualifications as well as their difficulties on the German job market,
young migrants from various countries constitute an almost perfect
labor pool for Arvato and the job requirements of content moderation.

The employment of migrant workers for content moderation
is not exclusive to Berlin. In many ways they make for the perfect
workforce from the perspectives of the content moderation firms:
these workers bring important language and cultural skills while hav-
ing fewer alternatives in local job markets. Speaking to a reporter, a
worker at a subcontracting firm doing content moderation for You-
Tube in Austin, Texas, explains: “When we migrated to the USA,
our college degrees were not recognized, so we just started doing
anything. We needed to start working and making money.”*® Many
of his colleagues in YouTube’s largest content moderation facility in
the US are also recent migrants who have worked as delivery driv-
ers or security guards before becoming content moderators hoping
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to achieve conditions similar to full-time Google employees. Instead,
they are part of the workforce Google refers to as TVCs (temporary,
vendor, and contractual employees), a contingent that constitutes over
50 percent of Google’s workforce. Accordingly, the conditions at the
subcontractor in Austin differ greatly from those of Google’s full-time
employees in Mountain View. The great pressure to perform and the
exposure to too much violent content has caused mental problems
and symptoms of stress disorders among many workers in Austin.*’
When Roberto started his job at Arvato in Berlin, he was forced
to sign a confidentiality agreement and was forbidden from disclosing
that he works for Facebook. This is among the reasons why he and
many of his colleagues are very careful when they speak about the
conditions at the northwest Berlin content moderation facility. Most
of the contracts are temporary, and some workers are hired through
agencies, so many are afraid of losing their jobs. The fear of being
fired notwithstanding, a few months after Arvato started working for
Facebook in Berlin, discontent began to spread among the workers.
They complained about pressure to perform, a lack of breaks, and
particularly about the highly traumatizing content they are forced to
look at for hours on end. After Arvato failed to respond to complaints
properly, some workers began speaking to local activists and consid-
ered talking to the press about their working conditions, although
most were afraid of losing their temporary contracts. Some workers
report being required to review more than 1,500 cases (“tickets”) per
day, leaving them with fifteen seconds per ticket on average.*®
Finally, the national newspaper Siddeutsche Zeitung broke a major
story about the conditions at Arvato in December 2016. The story
largely focused on the traumatizing images the workers were forced
to see and quoted former and current Arvato workers about their
experiences: “The pictures were worse, much worse than in train-
ing. . . . Violence, sometimes disfigured corpses. People are leaving
the room frequently. Run out. Cry.”*’ Another worker reported high
pressure to reach daily quotas: “You have to reach your daily goal,
otherwise there will be trouble with your supervisors. The pressure
was enormous.”* The article stirred up a great deal of attention, and
Facebook and Arvato publicly claimed that they provided sufficient
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emotional and medical support for workers to cope with the distress-
ing experiences —something the workers themselves deny.

After the scandal, Facebook pressured the subcontractor to pro-
vide better working conditions. The company lowered the quotas and
hired staff to support the workers coping with the traumatizing con-
tent. While the lowering of the high quota proved to be a relief for
workers, their impressions of the psychological support staff show
the extent of distrust between workers and management: “There is a
team for psychological support, but they are only social workers and
we don’t trust them because they work for the company.”* While the
contracts of many workers are not renewed to avoid having to hire
them permanently, others leave because of the traumatizing content.
Roberto, who explains that he tries to conceptualize violent images
he sees “as a movie,” is among the few workers who have stayed
longer at the job.

In fact, most workers leave within the first two years, either by
choice or because they are let go. Sarah Roberts, who has conducted
pioneering and extensive research on content moderators, reached
similar conclusions. Many of the workers she interviewed in the US
were humanities graduates with liberal arts degrees looking for their
first job, typically working on temporary contracts and often for
various subcontractors. They left the job after a few months or were
phased out of their contract after two years, but they still struggled
with the violent images they were forced to view.>>

A worker who quit after three months describes her experiences
at Arvato Berlin in a report: “Texts, pictures, videos keep on flowing.
There is no possibility to know beforehand what will pop up on the
screen.”® Much of the content is banal, flagged by users because they
dislike it for some reason. However, she was shocked by the amount
of violence she faced while doing content moderation for Facebook:
“The content is very violent. I had been exposed previously to real
world violence as I worked in peace building and humanitarian aid in
conflict torn contexts. Yet I was far from imagining . . . that violence
could be so predominant on social media.”** She quit her job when she
developed a sense of “hyper vigilance” in looking out for her family,
started dreaming about her job, and felt that her perception of violent
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shootings started to shift. “The terrible Las Vegas Shooting suddenly

seemed entirely normal to me.”*

INDUSTRIALIZED DECISION MAKING

The ability to cope with the traumatizing material is hindered by the
high pressure to perform present at most content moderation facili-
ties. With the increasing scale and labor intensity of content modera-
tion, this sector becomes a more and more rationalized operation.
“The search for uniformity and standardization, together with the
strict productivity metrics, leaves not much space for human judg-
ment and intuition,” the former Arvato worker explains. “The in-
tellectually challenging task tends to become an automated action,
almost a reaction.”” To organize what Facebook’s former head of
content policy, Dave Willner, calls “industrialized decision making,”’
Facebook introduced a workplace software to maximize efficiency
that was rolled out in different countries and at contracting firms
in 2018. The software, called Single Review Tool (SRT), structures
the workday of a content moderator. The moderator sees the differ-
ent tickets (moderation tasks) lined up in different queues sorted by
topics such as “violent extremism” or “nudity,” with different priori-
ties. Depending on the queue, the time allocated to moderate can be
very short, starting at a few seconds per ticket. Quotas are constantly
changing in different sections and locations but are always a means
of pushing workers and also a reason for termination. Sources from
Facebook’s second major German content moderation facility in
Essen, for example, speak of a culture of hire-and-fire, where work-
ers who fail to reach certain metrics are quickly sorted out.*® The
SRT software documents all metrics, and the workers must log every
break. If the workers are inactive for several minutes, the tool shows
their status automatically as “unavailable” to management.

A random sample of finished moderation tasks is controlled by
quality assurance, constituted of both workers in the same office and
higher-ranked and directly employed workers at Facebook offices in
other locations. Quality assurance generates an accuracy score for
every worker that is visible in the SRT tool. If workers fall under
a certain quality score (98 percent in most places), they face pres-
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sure from management. Chris Gray, a former Facebook moderator
who worked for a subcontractor in Dublin, Ireland, and is now suing
Facebook with claims of “psychological trauma” due to poor working
conditions, was fired because of his quality scores. He was asked to
achieve an accuracy of over 98 percent in his quality scores, which
caused considerable stress if his score dipped beyond the threshold:
“So if you come in, and it’s Tuesday or Wednesday, and you’ve got five
mistakes . . . all you can think about is how to get the point back.”**
The firing of workers based on low-performance metrics is a normal
procedure at many different contracting firms in different countries.

The reports from different sites and contractors in Europe and
the US resemble one another and constitute the picture of a working
regime characterized by high pressure, quotas, and increasing stan-
dardization while the workers are confronted with highly traumatiz-
ing content. At the same time, the majority of the work is done by
outsourced contractors, often migrants, who tend to hold only short-
term contracts, a tool that serves both to discipline the workforce and
to react to changing demand. These content moderation facilities in
Berlin, Austin, or Dublin hence show many of the characteristics of
the specific combination of digital Taylorism with flexible labor rela-
tions analyzed across the chapters of this book.

THE GLOBAL GEOGRAPHY OF SOCIAL MEDIA’S DARK SIDE

“Nowadays everybody has access to the internet. And if it is not con-
trolled well, it becomes a porn factory.” This is the reflection of a
seasoned content moderator featured in the documentary The Modera-
tors.®® This short film, directed by Ciaran Cassidy and Adrian Chen,
profiles the induction week of a group of newly hired content mod-
erators in an office somewhere in India. Like the seasoned moderator
organizing the training course, all the other executives featured in the
documentary stress the social importance of their future work to the
newly hired moderators.

Working for an Indian operation that offers to source content
moderation for customers from abroad, the new recruits are part of
another important segment of the global workforce in content mod-
eration. In Berlin, Austin, and Dublin, the digital factories perform-
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ing content moderation for social media are comparatively new. In
Manila or Hyderabad, in contrast, these digital factories have been in
existence for many more years. In the system of content moderation
by big platforms, outsourcing to the Philippines, India, and other
countries has been and still is a crucial component. A large share of
content moderation, also for customers from the Global North, is per-
formed in the Global South. Outsourcing content moderation not only
brings in additional profits through comparatively low labor costs but
also allows Western corporations to distance themselves from possible
consequences such as lawsuits by traumatized workers.

In the documentary, the new workers are profiled throughout
the five-day training program, after which they will move to their
cubicles and start moderating themselves. For most of the training,
they can be seen in front of a big screen, while their trainers explain
the rules of their new job. Most of the workers are happy about their
new jobs and hope for careers in India’s burgeoning digital economy.
They also know very little about content moderation. As they will
be working for a Western dating platform, among other clients, they
are warned by their trainers that their religious worldview might be
offended. Throughout the days of training and a flood of exemplary
cases, the newcomers seem to oscillate between being humored and
shocked. “It’s strange, definitely, those pics I saw. That was strange
to me. I never thought I’ll work on those things, nudity and all,”
remarks one of the new workers to his colleague as they reflect on
their week of training.%' While nudity seems to bemuse most of the
workers, numerous cases of violence shown in brutal detail on the
big screen leave the workers shocked while the trainers explain with
care and details which rules apply for depictions of torture or violence
against children.

Several clocks showing different time zones on the walls of the
open-plan office symbolize the international character of this opera-
tion. Teams are at work all day and all night, guaranteeing around-
the-clock services to customers in all time zones. As content mod-
eration for a dating app is one of their tasks, their jobs at this office
are especially sensitive: “People go there to find their soulmate, so
they are very vulnerable there,” remarks one trainer, emphasizing
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the importance of their work. Up to 70 percent of the new accounts
at the platform are created by fraudsters trying to exploit customers
in various ways. The trainer knows very well that the work his office
is doing is fundamental to the existence of social platforms, dating
or otherwise, as we know them. “The dating industry would not be

flourishing at is it is today, online, if moderators aren’t there.”%

“ALMOST IDENTICAL TO WORKING WITH
AMERICANS OR AUSTRALIANS”

Besides India, the second important location in the global division
of content moderation labor remains the Philippines. As one of the
most important locations of outsourced IT labor, the Philippines is
home to not only content moderation companies, but thousands of lo-
cal and transnational companies offering all kinds of digital services.
The Philippines today is a central location for the so-called business
process outsourcing (BPO) in the IT sector. The sector employs over a
million workers across the country and reaches revenues in the range
of $30 billion. The general service sector has become the economy’s
most important, contributing the majority of the country’s gross do-
mestic product and employing more than half of its workforce.%
Content moderation is among the most important of such ser-
vices offered to international customers. Together with India, the
Philippines have become a crucial location for the outsourcing of
content moderation. Facebook, for example, has spread its content
moderation teams across twenty countries, including Roberto’s Berlin
office and contractors in countries such as Latvia and Kenya. How-
ever, according to the company, India and the Philippines are the
most important outsourcing locations. Besides Facebook, all major
platforms, including YouTube and Twitter, outsource some of their
content moderation through contractors such as Accenture or Cogni-
zant to the Philippines. The Philippines has a large pool of qualified
workers, many with university degrees who have very good English
language skills, as English is one of the country’s two official national
languages. This comparatively cheap and qualified workforce is the
foundation of the BPO “success story,” in the process of which the
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Philippines has overtaken India as the call center capital of the world
and become a magnet for the outsourcing of a wide array of IT labor,
of which content moderation is only part.5*

Beyond language skills, call center labor and content modera-
tion demand cultural competencies. Here, the colonial history and
postcolonial present of the country become a special factor in the
global competition for outsourced content moderation and call-center
work. Microsourcing, one of the major content moderation providers
to Western social media, praises the advantages of the local digital
workers as comparatively cheap but well educated, loyal, honest, and
hardworking before mentioning that as “a former US colony with a
90% Christian population, the Philippines has a very ‘westernized’
culture.” Working with Filipinos, according to Microsource, “feels
almost identical to working with Americans or Australians.”®

The Philippines’ trajectory to becoming a content moderation hot
spot for Western corporations includes, among other things, the his-
tory of colonization first by Spain and later the US, postcolonial Amer-
ican influence exemplified by language and the education system, its
entry into globalized markets particularly through semiconductors
and other electronic products, and an extraordinarily mobile labor
force (represented, for example, by Filipino sailors and care work-
ers). The Philippines has a close cultural relationship to the US, as
all schools teach English, often with an American accent (something
very important for call-center work). Around half a million Filipinos
graduate from university each year, most of whom are very familiar
with American culture and, having often worked or studied in the
US, constitute a rich labor pool for IT labor such as content modera-
tion, which requires a high degree of cultural knowledge. Addition-
ally, the overwhelming majority of the Philippines’ population is of
Catholic faith as a result of Spanish colonization —another important
factor concerning cultural values, especially with liminal cases such
as pornography. This shows that the labor of outsourcing, or at least
some parts of it, is not something that can be done by everybody.
Some content moderation is relatively easy — categorizing pictures,
for example. Many tasks, however, require high-level competencies.
Content moderators must work according to a complex set of rules
and foreign legal standards as well as cultural norms and tastes that
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are not their own, sometimes in a foreign language. This process is
yet another instantiation of virtual migration: while workers remain
in their home countries, they work in the cultural, legal, and some-
times temporal framework of another country and are faced with
manifold cultural, social, and legal problems often similar to those of
real-world migrants.

The Philippines host many large-scale content moderation pro-
viders such as Majorel (formerly Arvato), TaskUs, or Microsourcing,
as well as many smaller outfits. The number of workers these firms
employ is sometimes estimated to be in the millions. By Philippine
standards, many content moderators earn a good wage, as do many
other BPO workers in IT and customer services. Most are young
university graduates, often women from middle-class or poor back-
grounds. While most work in large offices in the Manila region, some
are located in the new tech parks used by many IT and BPO outfits in
other parts of the country. With comparatively high salaries and desks
in air-conditioned offices in the modern IT business parks, a lot of
content moderators are located in the spatial and social neighborhood
of many other digital workers in the BPO sector.

Content moderation labor, however, deserves a special note:
workers regularly confront the darker side of a culture that is not
their own, and the emotional aspect of the labor is very hard for many
to endure. Scanning up to six thousand pictures or one thousand
videos every day, many of which contain brutal violence or pornog-
raphy, leaves many workers with emotional trauma and disturbances.
Speaking to the Washington Post, a moderator working for a contractor
for Twitter remarks: “At the end of a shift, my mind is so exhausted
that I can’t even think.” The Manila-based worker recounts that he
occasionally dreams about being a victim of a suicide bombing or
car accidents and concludes: “To do this job, you have to be a strong
person and know yourself very well.”%” Employees report depression,
sleeping disorders, and even affective or sexual problems, while some
younger workers have become paranoid after viewing so much child
pornography and find it difficult to leave their children alone with
anyone else.® It is difficult to predict what the long-standing effects of
these forms of labor will be, as no substantial studies have been con-
ducted on the long-term psychological effects of content moderation.
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Although the Philippines offer cheap labor power compared with
Western standards, content moderation remains a form of qualified
labor that must solve more complex problems. Outsourcing to the
Philippines is still more expensive than the next layers of content
moderation, namely, countries with lower wage strata and outsourc-
ing to workers around the globe via crowdworking platforms. As
most social media platforms are highly secretive about their content
moderation systems, it is difficult to estimate what percentage of con-
tent moderation is performed via crowdworking. A leaked manual
from crowdwork platforms, for example, proves that Facebook used
crowdwork for content moderation in the past, but if and to what
extent this is still the case is hard to say. However, a large number of
jobs on different crowdworking platforms that are part of different
forms of content moderation suggest that an important share of con-
tent moderation labor is still done by crowdworkers scattered across
the globe. Many crowdworkers report tasks that are clearly part of
some content moderation system; either they are deciding over “live
cases” or are used for quality control or to train content moderation
algorithms.

BECOMING INFRASTRUCTURE

The labor of content moderators underscores how labor-intensive
social media platforms truly are. Hidden from users’ view, a het-
erogeneous and globally distributed group of digital workers con-
tinuously scrub social media clean. Almost seamlessly integrated into
the algorithmic architectures of the platforms, they form part of the
complex infrastructures behind social media networks like Face-
book. This labor force includes both highly qualified and well-paid
experts in the legal departments of huge corporations and an army
of outsourced and precarious workers around the world. The latter
group in particular can be described as another instantiation of digital
Taylorism — closely integrated into algorithmic systems, their labor is
organized by computational systems and fills the gaps of AI. Much
of their labor is highly repetitive and even boring, but highly emo-
tionally demanding and conducted under precarious circumstances.
Whether performed by Syrian refugees in Berlin, young graduates in
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Manila, crowdworkers in Tunis, or work-at-home mothers in rural
North America—the labor of content moderation has developed a
complex and multifaceted international division and geography of
labor. The labor of content moderation is not limited to Facebook or
even other social media; a wide range of websites, such as newspapers
with comment sections, chatrooms, online games, or dating sites al-
low interaction and some form of user-generated content and thus
require human labor to moderate it. These “digital cleaners” are a
crucial yet mostly hidden component of the political economy of the
internet as such and of social media in particular.

Companies like Facebook and Google have — compared with
their revenue and importance —a small number of direct employees.
Around this core workforce, however, are concentric circles of work-
ers who make platforms possible. The labor of coders, raters, hard-
ware engineers, and content moderators tends to be hidden behind
soft and hard infrastructures and often blend into these infrastruc-
tures. Often subcontracted, outsourced, or even working in private
homes, they are nonetheless characterized by tight control and dis-
cipline. Their labor is thus a sign of both the spatial explosion of the
factory and the continuing importance of its diagrammatic function
in many sites across digital capitalism.

This labor is a crucial component of platforms’ attempts, particu-
larly those of Facebook and Google, to become crucial infrastructures
of everyday life. To inscribe itself in everyday life and to become an
irreplaceable infrastructure lies at the heart of the strategy of many
platforms. This strategic horizon is clearly prominent in the case of
Facebook and Google, but also in other companies such as Amazon.
The extent to which Facebook today is “platform-as-infrastructure”
is, finally, also a reason why the continuing bad press since the Cam-
bridge Analytica scandal has not led to a decline in its user base.®’
Despite all bad press and public scrutiny, the social network’s number
of users has continuously increased globally, and it has continued its
efforts to interweave itself into the fabric of everyday life.
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Conclusion

The Bethlehem Steel Company came to Baltimore, Maryland, in 1916.
By this time, the company was already among the most important in-
dustrial companies in steel and shipbuilding in the US. It bought steel
factories and property at Sparrows Point, a peninsula in the Southeast
of Baltimore. Close by, the company bought farmland and started
to build a town for its workers named after the town of Dundalk,
Ireland. Over the following decades, Dundalk attracted many labor
migrants who came to work in the factories and would grow to house
over one hundred thousand workers by the 1960s.! By this time, Beth-
lehem Steel was at the peak of its power and one of the world’s largest
steel producers and shipbuilding companies. By the middle of the
twentieth century, the company employed hundreds of thousands
of workers, contributed the steel parts of the Golden Gate Bridge,
produced one ship per day at the height of World War II, and had
been the heart of the small city of Bethlehem for over a century.” The
original site was over time complemented by other factories across
the country, such as the complex in Baltimore, employing over thirty
thousand workers at its peak.

Frederick W. Taylor made pivotal contribution to the success of
Bethlehem Steel. The father of scientific management joined Bethle-
hem Steel in 1898 to solve the firm’s machine capacity problems. At
this time, Taylor was already well known; his rationalization strategies
and management techniques had engendered broad interest among
factory owners and managers, and his efforts to rationalize produc-
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tion driven by precise studies of workers and labor processes received
a great deal of attention. Bethlehem Steel became the setting of one
of Taylor’s most important studies and also an example in his most
important publication. The tale of the “man we will call Schmidt” is
a central part of Taylor’s Scientific Management, in which he describes
his experimentations with various forms of disciplining and incentiv-
izing techniques by the example of a handler of pig iron at Bethlehem
Steel.? It is an important step in the development of Taylor’s theory of
management based on the systematic gathering of knowledge over the
labor process, the monopolization of this knowledge in the hands of
management, and tight control over every movement of the worker.
The separation of planning and execution, the decomposition and
standardization of tasks, and the precise surveillance of workers not
only were crucial to rationalizing the workflow but must be viewed
as attempts to systematically break worker’s resistance.

Scientific management, or Taylorism, is often described as the
product of Taylor’s work at Bethlehem and other production facilities.
Conversely, one might argue that it simply gave a name to a devel-
opment that was already taking place all over the United States and
Europe. Management techniques such as those employed by Taylor
could only take place in the context of certain technological develop-
ments, an increasing division of labor, and the further socialization of
the production process. The extent to which Taylorism is a product
of Taylor’s questionable genius or to which it is simply a result of
broader sociotechnological developments remains open.* In any case,
the names Taylor and Bethlehem Steel now signify a crucial step in
the development of factory manufacturing and the subsumption of
labor under capital in a way that moved the factory further into the
center of society.

Today, however, Bethlehem Steel is history. The long decline of
the company ended in bankruptcy in the early 2000s and serves as
one of the most prominent symbols for the demise of industrial pro-
duction in the US. The five huge blast furnaces at its main factory in
Bethlehem, once a symbol of North American industrial manufactur-
ing power, now serve as the backdrop for an entertainment district.
Sparrows Point, in southeast Baltimore, has also transformed pro-
foundly and is now a logistics hub. The site of one of Bethlehem’s
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Dundalk factories is today occupied by a new kind of factory: an
Amazon distribution center.

BETHLEHEM TO AMAZON: TAYLORISM, THEN AND NOW

Another Amazon warehouse across the street came to reside at the site
of a former General Motors factory, a similarly symbolic postindus-
trial takeover. The 4,500 workers at the two Amazon Baltimore ware-
houses earn about half of what their unionized predecessors made.
However, this is still above the sectorial average in a city shaken by
postindustrial demise and high unemployment. Many of the work-
ers who could only secure part-time jobs at the Amazon distribution
centers still must depend on food stamps issued by the city.’ At the
Baltimore distribution center, just as at any other Amazon FC around
the world, workers are subject to a tight labor regime. While it has ad-
vanced quite a bit compared with Taylor’s experiments at Bethlehem
Steel, its logic and principles clearly show its heritage.

At Amazon today, the organization, measurement, and disciplin-
ing of labor are increasingly dependent on digital technology. Striving
toward an integrated view of all relevant processes and the extraction
of as much data as possible, these software architectures are designed
to accelerate and make more efficient the movement of people and
goods through time and space. Software is thus also of crucial im-
portance to the organization of living labor in logistics. Amazon’s
distribution centers, in Baltimore and elsewhere, are spaces saturated
by software. Each worker’s productivity is automatically measured
and compared to others; those who fail to reach the quotas are let
go. Documents that became public in the context of a labor conflict
show that in only one year, Amazon fired at least three hundred work-
ers because of their low productivity at the newer Baltimore facility.
Amazon’s algorithmic system tracks the productivity of each worker
and automatically generates warning and terminations in case of sub-
standard productivity, according to documents obtained by The Verge.°
Sometimes, it seems, digital technology allows for a radicalizing of
Taylor’s concepts. In a certain sense, digital measuring of the labor
process fulfills a historical wish of scientific management, whose pre-
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cise studies of the laboring body have been described as data mining
avant la lettre.’

Throughout this book, I have used the term digital Taylorism to
conceptualize related developments appearing throughout the world
of labor, including standardization, decomposition, deskilling, auto-
mated management and human computation, algorithmic coopera-
tion, digital measurement, and surveillance of labor. These are all ele-
ments of an emerging tendency of work found in different variations
and combinations across all the sites visited through the chapters.
In my understanding, the term digital Taylorism does not describe a
simple rebirth or continuity of twentieth-century scientific manage-
ment but is rather used to conceptualize how digital technology in
particular allows for the mobilization, renewal, and recombination
of crucial Taylorist principles in novel ways and contexts. One differ-
ence of many is, for example, the temporality of management. While
Taylor, Frank and Lillian Gilbreth, and others faced a back-and-forth
between their studies and improvements in the production process,
digital Taylorism’s horizon is a system of real-time control, feedback,
and correction. In this sense, the growing importance of algorithmic
management based on sensors, networked devices, and integrated
software architectures can also be interpreted as a form of a cyber-
netic Taylorism striving for real-time management and correction of
problems.® Furthermore, networked devices, sensors, and apps have
moved Taylor’s time and motion studies outside the enclosed spaces
of factories and distribution centers and into the urban space of the lo-
gistical city. Amazon Flex or UPS drivers, bicycle couriers, and other
workers on the crucial last mile are also increasingly managed and
overseen by software. Digital Taylorism is hence no longer bound
to the disciplinary architecture of the factory. Indeed, today’s digital
factory itself can take many different forms.

The workers in Amazon distribution centers, the Flex delivery
drivers, the crowdworkers on Amazon Mechanical Turk, as well
as Chinese gold farmers, Facebook’s content moderators, Google’s
search engine raters, and the book scanners mentioned in this book’s
introduction—all of these are workers of today’s digital factory. The
concept of the digital factory is at the core of this book and is aimed
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to shed light on a specific tendency among the current transforma-
tions of labor driven by digital technology. This entails an approach
of theorizing contemporary capitalism not by the factory’s end, but by
its transformation, multiplication, and generalization. The chapters
of this book focus on sites where digital technology produces labor re-
gimes characterized less by creativity and autonomy than repetition,
decomposition, and control. These forms of labor are shaped by digi-
tal technology in ways that are usually not foregrounded in theorizing
the contemporary period of digital capitalism and critical theories of
immaterial, creative, or cognitive labor. The book is thus an attempt
to shift the spotlight onto sites of labor that appear less frequently in
such debates to provide a fuller picture of social cooperation and the
division and multiplication of labor under digital conditions.

At the moment, digital technology allows for the tight organiza-
tion, control, and measurement of labor processes outside the en-
closed space of the factory; the digital factory takes very different
shapes. It might be an Amazon distribution center in Baltimore, a
crowdwork platform organizing hundreds of thousands of home-
based workers across the globe, or a large gold-farming workshop
somewhere in China crammed with computers running twenty-four
hours per day. The concept of the digital factory is not meant to deny
the differences between these sites. Even if those sites share a surpris-
ing number of common features that make the framework of digital
Taylorism meaningful, this perspective is not designed to level out the
crucial differences between them.

Furthermore, digital technology has not only allowed a pecu-
liar actualization of scientific management: in different places, it has
produced very different labor regimes. It is important to underscore
that the impact of digital technology on the world of labor is both
sweeping and difficult to capture in a single formula, expressed as it
is in heterogeneous ways. In approaching this question of the digital
transformation of labor, with this book I thus took double precau-
tions: First, I was careful not to view one labor regime as the only
or dominant expression of labor in digital capitalism. Instead, I fore-
grounded the interplay of several markedly different labor regimes
as crucial to capitalism in general, and its contemporary variation in
particular. Digital Taylorism is an important tendency in the contem-
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porary world of work, but it coexists —and must coexist—with other
labor regimes that show different characteristics. Second, I was care-
ful to avoid proclaiming the absolute novelty of contemporary labor
regimes, instead seeking out continuities, echoes, and reconfigura-
tions of earlier labor regimes.

THE PLATFORM AS FACTORY

Amazon has woven itself into the fabric of urban life, in Baltimore just
as in other cities. It delivers cloud computing for private companies
and public institutions. It owns food stores, and its lockers are dis-
tributed across the city. Its online platform has changed the game for
local businesses who now depend on their ability to sell their products
through Amazon’s platform and delivery network. This delivery net-
work consists of many different parts; it includes Amazon Prime Air
jets parked at Baltimore-Washington International Airport as well as
gig workers using their cars to deliver packages through the Amazon
Flex program. At the same time, Prime Video produces movies and se-
ries designed to further tie the customers to the platform, and Amazon
is venturing into health services and home automation. The company
has become a factor in many different areas of the contemporary city.
This is an expression of the rise of contemporary platform urbanism,
where Amazon and other platforms, such as Uber and Airbnb, are
striving to become crucial urban infrastructures.’

Clearly, Amazon’s goal is to become an irreplaceable infrastruc-
ture of everyday life. This characteristic unites Amazon with a com-
pany like Facebook that works in a very different field. In varying
but often similar ways, the strategy of different platforms is directed
at becoming infrastructural. This sort of strategy always aims at
monopolistic positions and is by nature expansive. Philipp Staab, a
German sociologist, argues that the crucial characteristics of digital
capitalism are how companies like Amazon aim at not only being a
dominant force in the market but becoming the market themselves.
Their goal is to create new kinds of “proprietary markets,” where the
rules of exchange are dictated by the large corporations that own the
markets.’” Amazon’s e-commerce platform is a prime example of this.
The example of Amazon also shows how much this strategy relies on
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a range of material things such as distribution centers, server parks,
and cargo jets. Although the firm would prefer to present itself as a
technology corporation run by the magic of algorithms and a few
genius Silicon Valley programmers, platforms like Amazon, Google
and Facebook are all dependent on extensive material infrastructures
and diverse labor forces, as has become clear throughout the different
sites of this investigation.

Large segments of these workforces are employed in flexible and
contingent arrangements. A novel characteristic of the digital factory
is its ability to combine the tight organization of the labor process
with contractual flexibility and forms of contingent labor. In fact,
the chapters in this book show in various contexts how the means of
algorithmic management and digital control allow the management
of flexible workforces. These workforces, in turn, become ever more
heterogeneous. Throughout the different instantiations of the digital
factory, we can observe the multiple ways in which the standardiza-
tion of the labor process can drive, participate in, or profit from the
heterogeneity of living labor. This multiplication of labor becomes
visible across many sites. In Amazon’s warehouses, for example, the
various technologies of standardization and algorithmic management
reduce training times and increase control possibilities, thereby al-
lowing flexible and short-term solutions in the recruiting of labor
to satisfy the contingencies of supply chains. Seasonal labor, short-
term contracts, and outsourced labor are important components of
the labor regime in Amazon’s distribution centers.

Digital platforms, however, are engendering these logics in the
maybe most radical way. If one follows the packages out of the Ama-
zon distribution center onto the last mile to the customers, the emer-
gence of platform labor becomes very visible. In the context of an
ever-expanding on-demand logic, logistics processes on the last mile
of delivery are becoming increasingly important, and demands on
speed, flexibility, and efficiency are rising. Here, app-based forms
of labor are particularly present and make the last mile of logistical
operations a frontier of the gig economy. It is no coincidence that
platforms like Amazon’s delivery program Flex are becoming increas-
ingly significant in the area of urban logistics and mobility. The search
for flexible and scalable labor resources has fueled the rise of plat-
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forms such as Flex, Uber, and Deliveroo and has increased platform
work’s presence in urban logistics and beyond.

Today, platform labor is pushing into ever new sectors. From taxi
services like Uber to courier and delivery services like Deliveroo, from
the portal Helpling, which brokers cleaning services, to platforms for
every kind of digital work, like Amazon Mechanical Turk— there is
hardly any sphere of the social division of labor and everyday life in
which digital platforms do not play a role." App-based work on digital
platforms is characterized by algorithmic organization, direction, and
supervision of the labor process on one hand, and by flexible con-
tractual forms on the other. In many ways, the paradigmatic digital
factory of the contemporary might be a platform.

These platform workers delivering food, cleaning flats, and driv-
ing taxis share a great deal with their online counterparts working on
crowdwork platforms. They also provide a specific form of on-demand
labor that is even more flexible and scalable —“people-as-a-service,”
in the words of Amazon’s Jeff Bezos. This analogy to software-as-a-
service is not incidental. The labor of the crowd is often hidden be-
hind algorithmic infrastructures and organized in a way that allows
its insertion into complex software architectures, while cooperation
between workers is automatically organized by the algorithmic de-
and recomposition of tasks. Crowdwork platforms are another variant
of the digital factory; their form of digital decomposition, automated
labor management, and surveillance allow for the inclusion of deeply
heterogeneous workers without the need to spatially and subjectively
homogenize them.

These infrastructures open up new labor pools previously dif-
ficult or impossible to reach for wage labor and further diversify the
workforce of the digital factory. On crowdwork platforms, Indian
software engineers work alongside jobless Moroccan youth, North
American ex-convicts, German single mothers, struggling Spanish
freelancers, and young Filipino graduates. Some hope for a career in
IT, many need additional income to supplement other jobs, while a
few merely do it for fun. Crowdwork plays a role in the infrastruc-
tural indexing of new digital labor resources in the Global South and
is implicated in the digital reconfiguration of the gendered division
of labor. The possibility of computer-based homework allows people
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occupied with care and domestic labor, more often than not still pre-
dominantly women, to also become digital wage laborers. Here, it
becomes very clear that digital technology is part and parcel of a deep
transformation that not only changes the labor process or opens up
new ways of controlling workers but that is profoundly restructuring
the social and global division of labor.

The efficiency of platform labor, however, is not simply a ques-
tion of digital technology but also of flexible contracts and various
forms of piece rates. Easier than payment measured by time, piece
wages can substitute a form of direct control over the labor process
because pace and intensity of labor are directly coupled with pay-
ment. This way, a certain part of the conflict inherent in exploiting
the capacities of labor power is displaced onto the individual worker.
This is based to some extent on the standardization of tasks, and of-
ten on systems of automated management of workers (e.g., based on
“reputation,” digital measurements of previous clients’ satisfaction)
as tools to manage labor biographies. Time, made fluid by the digital
renaissance of piece wages, is an important component of both the
flexibilization and intensification of labor.

While digital technology allows for an extension of such arrange-
ments, it is important to consider the longer trajectories of multiple
forms of flexible employment. Piece wages, for example, have a long
history, and Taylor experimented with them at the Bethlehem Steel
Company in his attempt to raise productivity. Platform labor is not a
detached, utterly novel phenomenon; it should instead be viewed in
the context of other forms of contingent labor. The rise of the kinds
of labor relations typical of the gig economy cannot be understood
simply as a result of technological disruption but must be situated in
the context of broader and predigital developmental tendencies, par-
ticularly the flexibilization and precarization of labor relations and
mobility practices across highly diverse contexts. Logistics can serve
as an example of this long tradition of flexible, variable, and infor-
mal contractual arrangements, and hence place the current discussion
around the gig economy into historical perspective. The history of
piece wages, day labor, and informal arrangements began long before
the advent of digital technology. Thus, it is necessary to contextu-
alize platform work both regarding the present, such as temporary
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and agency work, as well as from a historical perspective regarding
things like female home-based wage labor and day laborers, which
are currently undergoing a specifically digital comeback facilitated
by platforms. Such forms of contingent labor are historically always
gendered and disproportionately performed by migrant and mobile
workforces.

It is, then, no coincidence that the workers on today’s various
platforms of the gig economy are often in their majority migrant
workers. Today, migrant and racialized workers are a crucial part of
the on-demand workforces of the digital factory. Throughout the gig
economy and beyond, the digitally organized labor process combines
with mobile labor in various ways, leading to a high level of migrant
platform workers in cities all over the globe. Various factors, includ-
ing flexibility, precarity, pay, and language determine how platform
work is in a specific way incorporated into a stratified labor market,
tied to diverse migration routes and projects, bridges waiting periods
at other jobs, or complements other wage labor or employment forms.
The workforce of the digital factory is flexible and highly mobile.

MOBILE LABOR, FLEXIBLE BORDERS, DISTRIBUTED STRUGGLES

The geography of work and its reconfiguration in the context of digi-
tal infrastructure has been another important vector along which this
book has researched the transformation of labor. The reordering of
global space not only by logistical operations and digital infrastruc-
tures but by the very mobility of workers themselves is a central factor
in the global recomposition of class in the digital age. Today, there
are hundreds of millions of people who are categorized as migrants.
These mobile populations are of course also workers, and their mobil-
ity shapes the past and present of global capitalism.

Looking at the very heterogeneous forms of labor mobility today,
from highly paid programmers to undocumented workers in agricul-
ture, from migrant platform workers to Chinese virtual migrants, the
importance of the mobility of labor can hardly be underestimated.
While whole sectors of the global economy are based on the exploita-
tion of migrant workers, it is the very mobility of labor that continues
to be a challenge to accumulation. The “autonomy of migration” is as
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material as the differentiated and often violent tools aiming at block-
ing and channeling human mobility."”” The operations of some of these
control devices result in the production of a special status or, rather,
a range of special statuses for migrant workers, from undocumented
labor to all forms of visa and permits, which in turn produces new
forms of accumulation enabled by the drawing precisely on the dif-
ferent status of the heterogeneous contingent of migrant workers.
This is part of the productive power and strategic role of borders for
the accumulation of capital —a role that is inherently incomplete and
always highly contested, first and foremost by migrants themselves,
both at the various sites of border struggles but also through their role
in labor conflicts across the globe.”

Digital infrastructures and their reconfiguration of space are also
implicated in this multiplication of the figures of migration. In the
contemporary, we tend to find multiple forms of virtual, temporal,
partial migration bound up with multiple geographies of “differential
inclusion,” in the words of Sandro Mezzadra and Brett Neilson, rather
than binary demarcations of exclusion and inclusion.'* A variation
of this multiplication of migration is embodied in the figure of the
Chinese gold farmer, who might be an internal migrant to an urban
area and at the same time a virtual migrant to the Western servers
of World of Warcraft. This example shows another way in which
digital infrastructure and connected devices reconfigure economic
and labor geographies and create new spatial constellations. Digital
technology is part of the constant reconstitution and reformulation
of (economic) space, creating new connections and proximities, as
well as new fragmentations and borders. The shadow economy of
gold farming becomes possible both by the option to connect to the
game from anywhere and the unequal positions of those connecting
to it. The digital space of an online role-playing game opens up new
connections, economies, and geographies of labor yet produces no
smooth space of global communication. Participation in this economy
is deeply related to the local space from which the game is accessed
while transforming those spatial constellations at the same time.

Online games such as World of Warcraft are examples of such a
simultaneous proliferation of connectivity and borders. In the servers
populated by Western players, Chinese or Venezuelan digital workers
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become virtual migrants whose labor is profoundly racialized — only
one of many similarities these virtual migrants share with their offline
counterparts. The production of new experiences and geographies of
virtual migration is not determined by infrastructural vectors alone.
Factors such as education, language, and culture are also important
issues regarding potential workers. These very issues have made the
Philippines a global center for digital social media content modera-
tion. Its colonial and postcolonial history has produced an English-
speaking, Catholic workforce well versed in North American culture,
and hence very much qualified to perform content moderation for
Western social media. Their labor exhibits an important affective di-
mension inherent in experiences of virtual migration.

The term virtual migration serves as a conceptual provocation
and opens up lines of inquiry for migration research, complicating
the widespread definition of migration as a physical movement of
people across borders. How are these new forms of digital mobility
to be understood conceptually and legally, and also concerning lived
experience and subjectification, or reconfigurations of racism? Digital
technologies produce, structure, and form a large portion of all mo-
bility practices today, particularly in the sphere of mobile work, and
thus point to the need for a reevaluation of fundamental concepts and
theories of migration.”

As the digital factory has been characterized by migrant work-
forces, so have the numerous struggles affecting digital factories
around the globe. In the US, a contingent of Somali migrants started
the first strikes in Amazon distribution centers on US soil: the strike
action at a distribution center close to Minneapolis-Saint Paul airport
amid the 2018 Christmas season was most probably the first coordi-
nated strike at an Amazon warehouse in its home country and was
coordinated by an organization called the Awood Center with the
motto “Building East African worker power.” This migrant coalition
was the first to organize a strike at Amazon in the United States, and
they were also the first group to force management into negotiations
and achieve some successes.'® From the strikes and conflicts in the
logistics warehouses in Northern Italy to the protests and actions by
Uber drivers and Deliveroo riders in Paris to the content moderators
at Arvato Berlin protesting against unbearable working conditions,
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struggles in the digital factory are often carried by migrant work-
forces. This tendency is remarkable, as these workforces are often
in especially vulnerable conditions, such that not only contingent
contracts but often also precarious residency situations render them
especially exposed to retaliation by employers.

Generally speaking, the struggles in and against the digital factory
look very different and take various forms, from tacit gestures of re-
fusal to full-blown strikes. It is of little surprise that the heterogeniza-
tion and fragmentation of class results in diverse and fragmented
struggles. With the “end” of the big industrial factories, political cer-
tainties have vanished along with the clear-cut subject of antagonism.
Accordingly, much political and theoretical effort has been invested
in the rethinking and reconstitution of such a subject. The multipli-
cation of labor in all its dimensions also poses a challenge for both
theorizing and organizing, which oftentimes is still oriented toward
the normative model of standard employment. Moreover, unions face
increasingly transnational geographies of production, often charac-
terized by unclear legal regulations and jurisdictional responsibilities.
It is often difficult for major unions to come to terms with the expan-
sion of various modes of freelancing and develop adequate tools of
struggle, although there have been considerable efforts in this direc-
tion in recent years. In some cases, small grassroots unions are better
able to adapt to new conditions, as they are often less restricted and
more innovative in their tools of action, from the logistics warehouse
in Northern Italy to the various strikes and protests of courier drivers
at Deliveroo, Foodora, and other platforms.

The spatial diffusion of the digital factory— exemplified in the
case of crowdwork, a factory run by tens of thousands of workers at
the same time who are spatially separated from one another—is in
many cases another obvious hindrance to the development of forms
of collective struggle. The form of collectivity generated more or less
automatically by working in a factory under one roof must be ac-
tively created in the case of many digital factories, as the example
of many platforms shows. This is not only a problem of workers be-
ing located across different continents; more importantly, it is also
a question of completely different conditions that workers working
together on the same platform, and even on the same tasks, experi-
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ence. The flexibilization of the contract and the multiple forms of
outsourced, temporary, or irregular labor arrangements are clearly
another driver of fragmentation in labor populations—and these ar-
rangements serve in many cases the obvious purpose of quelling labor
unrest. Amazon’s distribution centers are an example of the strategic
use of contingent labor, but they are also an example that shows that
these difficult conditions can be overcome and that many forms of
resistance are possible.

A crucial dimension of successful struggles will be the develop-
ment of new tools of digital organizing. Arguably, crowdwork plat-
forms, with their dispersed workforce of independent contractors,
again exemplify this challenge best. These exceedingly difficult cir-
cumstances notwithstanding, the question of how to organize ef-
fectively around a crowdwork platform is already a subject of ex-
perimentation. Attempts are often based on online forums and other
forms of online networking, generating actions from letter campaigns
to activist technology such as the Turkopticon plug-in and collective
legal conflicts, in addition to forms of platform cooperativism.”

Digital technology has become a crucial wager in these struggles.
Not only has this wager been conjured up as conflicts have arisen
over new forms of surveillance or rationalization enabled by digital
technologies: one of the most powerful ways digital technology is
employed in labor conflicts today is by evoking the specter of auto-
mation. Amazon is not the only company that likes to spread news
about progress in automation in times of labor conflicts, utilizing the
imagery of a robot waiting to take over the place of a striking or inef-
fective worker as a powerful mode of disciplining living labor. Amid
the campaign for a $15 minimum wage in the US, a huge billboard
could be spotted in San Francisco that read: “Meet your minimum
wage replacement” and depicted an iPad ready to take the order of a
customer. “With a $15 minimum wage, employees will be replaced by
less costly, automated alternatives,” the billboard argued. In a similar
spirit, the Wall Street Journal commented in 2017 that the Minimum
Wage Act should be called the “Robot Employment Act,” arguing
that “$15 an hour doesn’t help poor youth. It helps Flippy, the new
burger-grilling machine.”"®
The Fight for $15 movement, carried to a large extent by fast-
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food workers, has since seen successes on the state and local level. In
California, for example, the minimum wage has been raised in stages
since 2016 to reach the $15 threshold in 2022. At the same time, em-
ployment in the fast-food sector continues to go up and the industry
faces a labor shortage. “Flippy,” the burger-grilling robot featured in
the Wall Street fournal commentary has indeed made it into several
restaurants of the chain CaliBurger, where it has become a customer
attraction. Flippy, a robot arm with a spatula attached, uses machine
vision and thermal sensors to decide at which point it needs to flip
the patty. Other than these capabilities, however, it needs a lot of help
from its human coworkers: They need to place the patties on the grill,
add cheese and other toppings before wrapping it and handing it over
to the customers."

TOWARD THE END OF LABOR

Today’s world is still a world of labor. An overwhelming majority of
the globe’s population continues to spend a great deal of their wak-
ing time working. In all its dimensions, work is still an extraordinary
factor in constituting and stratifying societies. All progress in and all
speculation around digitally driven automation notwithstanding, it
seems unlikely that this fact will change in the near future. Both the
traditional factory and the digital factory of today stand in a complex
and equivocal relation to processes and discourses of automation.
“From the beginning of industrialization, the history of the factory
was linked with the vision of automation, which ultimately aimed at
the idea of a factory without people,” writes Karsten Uhl, a historian
of the factory, only to add that it is “characteristic of this way of think-
ing, however, that from the first automated spinning machines, to
Taylorism, to the numerically controlled . . . machines of the post-war
period, the possibilities for automation brought by innovations were
always overestimated.”*’

Clearly, digital technology is at the core of a new circuit of au-
tomation that already has profound effects and will change and
eliminate even more jobs in the future. Just as clearly, however, one
can compare the current hype about robots and Al eliminating jobs
with historical examples of automation discourses starting at least in
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the nineteenth century with authors such as Charles Babbage and
Andrew Ure, whose visions of fully automated factories were influ-
ential for Marx and other contemporaries. Those visions of the im-
minent end of human labor would return periodically in the 1930s,
1950s, 1980s, and again in recent years, as Aaron Benanav points
out in his Automation and the Future of Work.** All of these upticks in
the discourse on automation were bound up with real processes of
automation that replaced jobs and made workers redundant. After
each wave of automation, however, more people than ever before had
entered into wage labor.

The fact that these earlier waves of automation did not erase mil-
lions of jobs does not mean it cannot proceed differently this time,
especially as the current situation is already characterized by a global
oversupply of labor. Still, there is reason to remain skeptical about
the end of labor. As Benanav points out convincingly, the current phe-
nomenon of global underemployment might be due more to slowing
growth and productivity rates than to leaps in productivity caused by
digital technology.?” At the same time, the broad rollout of automation
technology is not simply a question of technological development, but
also economic calculation, and thus it always exists in price competi-
tion with human labor. Also, digital technology can automate many
tasks but generates at the same time new tasks and problems that re-
quire human labor. Statistics that give automation forecasts by sector
and country and to the percentage point are good for media headlines,
but they are rough estimations at best. This book has mostly steered
clear of such debates on possible futures of automation and engaged
with already existing forms of automation, or rather the changing
relation of technology and living labor in the contemporary moment.
This perspective does not allow statistical projections on the job mar-
ket impact of digital automation. It allows, however, for empirical
and theoretical points of skepticism against such linear and clear-cut
projections and models.

Across the different sites of this book’s investigations, both the
impact and power of digital technology as well as the persistence
of human labor became visible. Amazon’s distribution centers are
again a case in point: in recent years, Amazon has introduced hun-
dreds of thousands of robots moving shelves automatically through
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the distribution centers. In the same time frame, it has also hired an
even greater number of new workers who work in unison with these
robots. The tiresome labor of crowdworkers training machine learn-
ing applications and content moderators deleting unwanted content
from social media gives us more examples, both of the current limits
of and the labor behind automation. These two professions are also
exemplary for workforces hidden behind the supposed magic of al-
gorithms. There are numerous examples in very different sectors for
human workers behind ostensibly automated processes or Al applica-
tions that train software, evaluate its work, help in difficult situations,
or are flat-out masked as algorithmic applications when there is only
human labor. While there are stunning examples of the capability
of machine learning algorithms and sophisticated robots, there are
also funny examples of algorithms misunderstanding the simplest
commands and sobering setbacks in robotics that show that digitally
driven automation will fall short of replacing human labor even in
some of the sectors thought to be easily automatable for quite some
time. At this writing, the rise of algorithmic management, new forms
of control and measurement of labor, new labor geographies enabled
by digital technology, new gendered and racialized divisions of labor,
new social polarizations, and the rise of contingent and flexible labor
are far more impactful than the loss of jobs to robots.

The question of automation is still an important issue, especially
because it forces us to think into the future. In many cases, not only
unions but many forms of labor movements have committed to de-
fending labor against automation and new technology. Concerning
the often-catastrophic consequences of job losses, this makes a lot of
sense. Observed from a distance, however, it is among the greatest
absurdities of this social formation: the fact that technology can re-
place labor is seen as a threat, particularly by those who labor in the
hardest jobs, with the longest hours, in the most precarious conditions
and for the lowest wages.

This invokes the social questions bound up with automation and
shows that the question of advancing alternative visions of the future
is a pressing one. It is a question of destabilizing Fordist nostalgia
expressed in the longing for the return of a class compromise, which
was never particularly inclusive to begin with, and whose social and
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economic conditions have since evaporated. The constellations that
allow visions of automation for the common good to become power-
ful are very much questions of political power, but they also point to
how to approach the question of technology. Throughout this book,
the various algorithmic infrastructures appeared predominantly as a
means of organizing and controlling labor, as technologies to acceler-
ate circulation and increase productivity. Technology is materialized
social labor and is as such a product of the social relations that brought
it into existence. It is thus little surprise that much contemporary
technology is designed first and foremost to appropriate and priva-
tize the labor of others, both that of individual workers and that of
broader social cooperation. However, this does in no way mean that
it has to stay that way.
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THE CONTAGIOUS
FACTORY

Epilogue

Writing a book about the digital transformation of global capitalism
has sometimes felt like an impossible task. The mere speed and dy-
namic with which this process is occurring seem to be at odds with
the long duration of publishing a book. All of the sites investigated in
this book are part of dynamic transformations and were sometimes
changing under my eyes during the time the research took place. In
writing such a book, you always run the risk that some things may
look different at the time the book is published; sometimes, you end
up envying the historian researching ancient events. In 2020, these
risks and feelings were radically amplified. The bulk of the manu-
script was finished a few weeks before the coronavirus went global
and took hold of my hometown, Berlin. At the time I am writing these
words, late in 2020, a second wave of the virus is surging in many
regions of the world, and the German government has mandated a
second lockdown. At this moment, it is hard to tell when and if this
pandemic will lose its momentum. At the same time, it seems clear
that the conditions that produced this virus and its global implica-
tions will cause more events like the current pandemic in the future.
Described by many as the Anthropocene, or maybe more aptly, the
Capitalocene, the last century has dramatically changed the globe and
the climate (and the factory has played no small role in this develop-
ment)."! This multifaceted ecological destruction played a role in the
current pandemic and seems destined to cause future catastrophes. All
uncertainty about the future aside, it is clear that the COVID-19 pan-
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demic has already profoundly changed our societies and will change
them even more in the future, although precisely how these changes
will play out is rather unclear at this moment.

Reflecting on the book in light of the pandemic, it still does not
feel like events have overtaken this book and its conclusions. Quite the
contrary, many of the processes described in the chapters have been ac-
celerated by the pandemic. Amazon, for example, is among the biggest
profiteers of the crisis. The company has hired hundreds of thousands
of workers in its warehouses and on the last mile to satisfy globally
increased demand for the delivery of goods to the safety of consumers’
homes. Since the onset of the crisis the company’s stock price—and
the wealth of Jeff Bezos —has risen. In many ways, platforms came
to the spotlight in the current crisis. In China, the COVID-19 crisis
led to a boom for platforms that deliver meals and other shopping to
the doors of their isolated clients. In Paris and Milan, riders for the
food-delivery platforms were often the only people to still be seen on
the empty street throughout the dramatic first lockdowns of the cities.
The pandemic shows in many ways the extent to which platforms
have evolved into infrastructures of everyday life, a development that
often coincides with a lack of public infrastructure —another thing
that has become evident in the wake of COVID-19.

The riders of the delivery platforms, the workers in Amazon’s
distribution centers, and many more so-called frontline workers ful-
fill important social functions amid the crisis and are thereby often
exposed to particular risks. Tens of thousands of warehouse workers
contracted the virus in the first months of the pandemic, and the gig
workers around the world— often migrants—faced the precarity of
jobs with very little security such as continued payment of wages in
the event of business closures, curfews, or sickness. Many therefore
continue to work despite fears of the virus and dwindling business.
“I can’t self-quarantine because not working is not an option,” writes
Mariah Mitchell, who works for a variety of platforms such as Lyft
and Uber Eats in New York and also is involved in a campaign for
better working conditions in the gig economy. In a vivid letter that
the New York Times published early in the pandemic, she explained:
“If I don’t make enough money, I can’t feed my children for the next
six weeks. I’'m not stopping, fever or no fever. And that’s what most
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other gig workers would do too, because none of us makes enough
money to save up for an emergency like this.”* Self-isolation and the
home office are luxuries many cannot afford.

Those people who were indeed sent to work in the home office
by their employers came upon an army of other platform workers
for whom working from home has been a reality for a long time: the
workers on online labor platforms who have been working from their
kitchens and bedrooms for many years. Such crowdwork platforms
might be another winner of the COVID-19 crisis, and the logic of re-
mote work on demand could proliferate even more. It is equally easy
to see how online games might be a refuge for both people seeking
distraction from a world shaken up by the virus and masses of newly
unemployed searching for ways to make any income.?

When Facebook sent the majority of its workers home in March
2020, many of the platforms’ users complained that their harmless
postings were marked as spam or dangerous and deleted from the
platform while malicious content stayed up. The reason for these
mistakes was simple: with the majority of the tens of thousands of
workers that do the content moderation for Facebook out of their
offices (and mostly unable to work out of their homes due to privacy
concerns), the platform tried to substitute these workers with auto-
mated systems. The experience of many users, as well as the fact that
Facebook’s contractor Accenture required its content moderators to
return to the office in the middle of exploding virus numbers in Oc-
tober 2020, shows once more that there are many problems artificial
intelligence still cannot solve. The mandatory move back to the of-
fice was met by Accenture’s subcontracted workers with worry and
demands for better pay for their risk. Content moderators for other
platforms also returned to their offices, while the regular employees
of Facebook and other companies enjoy greatly enlarged and often
permanent options of remote work.*

Just as with content moderation, the crisis showcases both the
continuing importance of human labor and increased efforts of au-
tomation to ensure the uninterrupted flow of production in times of
corona. The crisis might indeed be the starting point for renewed ef-
forts at automation and lay the groundwork for more changes in the
global economy. While these efforts will surely be of mixed success
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in the future, the crisis has already had dramatic effects on labor in
the present. Since the onset of the crisis, millions of people have lost
their jobs and will join the ranks of the un- and underemployed. Just
as the last big crisis, the 2008 financial crisis, gave birth to the gig
economy as we know it, this crisis may further spread and normalize
contingent forms of labor. Growing numbers of unemployed work-
ers and informal work arrangements also exert pressure on those
workers holding onto more or less regular forms of employment and
weaken their position vis-a-vis their employers. These developments
will probably be more important issues for labor in the coming years
than job loss through automation. It is also the effects of these devel-
opments, especially in times of collapsing health systems and public
infrastructures with further austerity measures on the horizon, that
provide the framework for the coming social conflicts over who will
pay the price of this crisis and how our societies will be reorganized.
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47-50, 162, 175; and logistics,
29; Mechanical Turk crowd-
workers, 9, 92-101, 104, I12-13,
116-17, 121, 159, 163, 169; and
on-demand labor, 94; Prime, 31,
49, 161; and proprietary markets,
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Amazon (continued)
161; Robotics, 41, 171-72; ser-
vices and products, 30-31; and
underwater data cables, 30, 136;
and unions/unionization, 46; as
urban infrastructure, 161; ware-
houses, 9, 11-12, 158, 167-68;
Workers) 18, 32-35, 41-47, 57-58,
61, 105, 167-68

Amazon Web Services (AWS): and
crowdwork, 94-95; and global
market, 30; as market leader in
cloud computing, 134

API (application programming inter-
face), 105, 129

Apple: and autonomous vehicles, 99;
data centers, 132; and internet
infrastructure, 134; products,
assembled by Foxconn, 137-39;
and social media, 132, 134,
137-39

application programming interface
(APY), 105, 129

artificial intelligence (AI): and
algorithms, 99, 105; in complex
settings, I0I; consumer-facing,
30-31; and crowdwork, 93,
98-102, 105-6, 113, 116, 119; and
hidden labor, 98, 119; and job
eliminations, 170-71; and labor,
7, 19, 93, 98-102, 119; and ma-
chine learning, 119; production
and training, 19, 99

Arvato: and digital content modera-
tion, 140-41, 144-48, 153, 167-68

assembly lines, digital: and crowd-
work, 103-6; and infrastructure,
10§

assembly lines, factory, 27, 88, 138

Australia: gaming workers in, 76,
79, 89

automation: and COVID-19, 176-77;
and crowdwork, 119; and digital
technology, 5, 6-8, 170-71; and
factories, 6; and future, 171-72;

INDEX

and global economy, 176; and
global labor, 101; historical
discourses, 170-71; and infra-
structure, 119; and labor, §, 40,
119, 171-72; and logistics, 22-23;
and political power, 173; and
robots/robotics, 40, 172; and
social questions, 172-73; and
Taylorism, digital, 7-8; and tech-
nology, §, 100, 119, 171-73; and
worker as conscious linkage be-
tween large systems of machines,
40. See also digital factories;
robots/robotics; technology

Automation and the Future of Work
(Benanav), 171

autonomous driving /vehicles, 99-101

AWS. See Amazon Web Services
(AWS)

Babbage, Charles, 170-71

Bannon, Steven (Steve), 63-64, 72

barcodes and scanners, 3, 4, 19, 35-43,
52, 159

Behemoth (Freeman), 4

Benanav, Aaron, 171

Benjamin, Walter, 101

Bethlehem Steel Company (Baltimore,
Md.), 156-58, 164

Bezos, Jeff, 30, 31, 94, 95, 98, 163, 175

Bojadzijev, Manuela, 180

BPO. See business process outsourcing
(BPO)

Braverman, Harry, 17

Buchanan, Sharon, 36

business process outsourcing (BPO),
116, 151-53

Caffentzis, George, 17

call centers, 4, 95, 101, 112, 144, I51-52

Cambridge Analytica, 122-23, 155

CamperForce (Amazon), 45

Capital: 4 Critique of Political Economy
(Marx), 4, 21, 108, 114-14

capitalism: Chinese, 22; and contain-
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erization, 21-22; and crowd-
work, 96; and factories, 3-4,
181n5; as factory of fragmenta-
tion, 15; and labor, 4-5, 61-62,
106; and logistics, 21-24, 47, 59;
and supply chains, 15; and tech-
nology, 17; transformation of,
4-5, 11, 13, 15, 21, 23-24, 59, 96’
160, 174. See also digital capital-
ism; global capitalism

care work: and crowdwork, 19, 111,
113-16; and infrastructure, 114-
15; and mobile labor force, 152;
and women workers, 113-16. See
also domestic industries

Carr, Nicholas, 91

Carroll, David, 123

China: content moderators in, §;
COVID-19 in, 175; gaming
workers in, 5, 18, 64-67, 72-74,
78-79, 90, 160; Google workers
in, 2-3; and IT manufacturing,
78-79, 137-40

Chun, Wendy, 113-14

circulatory systems: and distribution
centers, 18; labor in, 22-23, 62;
and logistics, 22-23, 26-27, 33,
62. See also supply chains

Clickworker (platform), 98-99, 116

cloud computing: Amazon, 30, 94,
161; and data centers, 131-35;
logic of, 94; materiality of,
131-35

Cognizant (contractor), 151

contagious factory. See COVID-19
pandemic

containerization. See under logistics

content moderation. See under social
media

content moderators (raters), §, 12, 19,
124, 142-49, 151-55, 159, 167-68,
172, 176, 19In42

contingent labor. See under labor

COVID-19 pandemic: and Amazon
profits, 175; and automation,

207

176-77; and crowdwork, 176;
and Facebook, 176; impact of,
20, 174-77; and infrastructure,
175, 177; and last-mile delivery,
175; and migrant/mobile labor,
175; and social conflicts, 177
Cowen, Deborah, 25, 27, 29
crowdwork, §, 13, 19, 92-121; and Al,
93, 98-102, 105-6, 113, 116, 119;
and algorithmic architectures,
92, 105, 120, 141; and algorith-
mic management, 93, 96, 106-7,
111; and algorithms, 98-101, 105,
107, 119, 154, 172; and Amazon
Web Services (AWS), 94-95; and
assembly lines, digital, 103-6;
and automation, 119; and capi-
talism, 96; and care work, 19,
111, 113-16; and content modera-
tion, 154; and COVID-19, 176;
defined, 19; and digital factories,
111; and digital technology,
93; and distributed factory, 19,
92-94; and domestic industry,
19, III, 113-16; and economic
geography, 119; Fiverr platform,
92; and ghost work, 100; and
gig economy, 96-97, 108, 115,
120; and global capitalism, 119;
and global economy, 93, 112;
and global market, 102, 117;
and hidden labor, 98, 106, 116,
119-21; and infrastructure, 106,
110-12, I14-20; and labor, 19,
102-3, 110-12; and labor, digital,
93-99, 102-6, 110, I13-18, 121;
and labor conflicts, 104-5, 119-
21; and macrowork, 97-98; and
microlabor, 112; and microtask-
ing, 98, 102-%, 108, 115, 120; and
microwork, 97-98, 104, 107,
109, 118; and offshoring, 92-94;
and on-demand labor, 93-94,
96-98, 101-2, 106-10, 120; and
outsourcing, 92-97, 100, 106,
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crowdwork (continued)
114, 116, 120; and people-as-a-
service, 94-95; and piecework,
digital, 93; and platforms, 9-10,
12, 14, 19, 34, 92-100, 103-
7, 110-20, 127, 144, 154, 160,
163-64, 169, 176; and political
spaces, 118, 121; and robots/
robotics, 101, 105; and software,
106; surveillance of, digital, 19,
93, 120; and Taylorism, 94, 107,
110; wages, 102-3; and women
workers, 113-16

Das Kapital (Marx). See Capital: A Cri-
tique of Political Economy (Marx)

data centers: and cloud computing,
131-35; and digital factories, 11;
and gaming, 90-91; and global
geography, 131-32; and infra-
structure, II, I13; and logistics,
30, 52; and social media, 19,
124, 131-37; underwater, 30, 133,
135-37

data mining, 31, 158-59

dating platforms, 150-51

Deliveroo, 23, 50-51, §8-59, 96, 162
63, 167-68; and digital factories, §

delivery: aerial, 47-48; labor, 50-55,
59; platforms, 59, 175-76. See also
last-mile delivery

De Peuter, Greig, 87

DHL, 35; and commercial drones, 48;
delivery operations, 49, 51

digital assembly lines. See assembly
lines, digital

digital capitalism: and digital fac-
tories, 6, 19-20; and digital
technology, 160; and labor, 11,
20, 160; and market, 161; and
platforms, 20. See also capitalism

digital factories: analysis of, 6, 14; de-
fined, 6; as flexible and mutable
form, 10-11, 20, 160; and labor,
4-11, 20, 159-60; researching,

INDEX

11-17; as spatial concept, 9-10;
spatial diffusion of, 168-69; as
term, 15-16. See also automation;
factories

digital infrastructure. See infrastruc-
ture, digital

digital labor, 9, 11-12, 18-19; and
crowdwork, 93-99, 102-6, 110,
113-18, 121; and gaming, 65-66,
73-77, 88, 90; and global mar-
ket, 102, 117; homeworkers as,
19-20, 95, I14-15, 127, 139, 163~
64; and platforms, 163, 166-67;
and social media, 124, 127-28,
140-43, 152-54

digital platforms. See platforms, digital

digital surveillance. See surveillance,
digital

digital technology: and algorithmic
management, 8; and automation,
5, 6-8, 170-71; and crowdwork,
93; and digital capitalism, 160;
and digital factories, 9-11, 159-
60; and economic space, 10, 77;
and global capitalism, 6; and
infrastructure, 9, 27, 77, I11, 114~
15; and labor, 6-9, 15-16, 23, 76—
77, 170-73; and labor conflicts,
169-70; and logistics, 23, 27-29;
and migration /mobility, 9, 76~
77. See also technology

distributed factory. See crowdwork

distribution centers: and circulatory
systems, 18; and logistics, 18,
23, 31-35, 47, 159; and supply
chains, 18, 23, 29-30, 43, 47;
Walmart, 29-30, 40

domestic industries: and crowdwork,
19, 111, 113-16; labor, 163-64. See
also care work

drones, commercial, 48

Dyer-Witheford, Nick, 17, 87, 139

Easterling, Keller, 9, 126, 135
e-commerce: and Amazon, 30, 161-
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62; competition with offline
shopping, 31. See also last-mile
delivery; online retail /shopping

economic geography: and crowd-
work, 119; and digital factories,
11; and gaming, 18

economic space: and crowdwork,
111; and digital technology, 10,
77; and gaming, 77, 79; and
logistics, 29

Economist, The, 7

economy: weightless/virtual, 13, 70.
See also economic geography; gig
economy; global economy; New
Economy; political economy;
shadow economy

Electronic Arts (EA), 86-89

employees. See labor

ethnography, 11-14, 76

Facebook, 122-44; as algorithmic
architecture, 126-30, 142-44;
Amazon Flex Drivers group, 58;
and cloud, materiality of, 131-35;
content moderators, 144, 151, 155,
159, 176, 191n42; and COVID-19,
176; crowdwork, 117-18; data
centers, 134-37; direct employ-
ees, small number of, 155; and
infrastructure, 125-26, 130, 134,
136-37, 154-55, 161-62; and la-
bor conflicts, 149; leaked manual
for content moderators, 191n42;
and materiality of cloud, 131-35;
Open Graph protocol, 126, 129-
30; political economy of, 123-26,
136-37; and proprietary markets,
161; and quality assurance, 148-
49; as third-most visited website,
131; and underwater data cen-
ters, 136-37

factories: assembly lines, 27, 88, 138;
and automation, 6; and capital-
ism, 3-4, 181Ins; as central to
theories of Fordism, 4; defined,

209

3-4, 181ng; and economic
practice/theories, 3-4; in Global
North, 15; history of, 3-4;
platforms as, 19-20, 34, 109-I0,
120, 122, 156-73; and political
practice/theories, 3-4; ratio-
nal, 181n5; and social practice/
theories, 3-4; supply chains in,
137; workers leaving, 1-5. See also
digital factories

factory of play. See gaming

Farocki, Harun, 3

feminism, 1§

Fish Story (Sekula), 60-61

Fiverr, 92

Foodora, 23, §0-51, §9, 168

Fordism: factory as central to theories
of, 4; ideals of, 9; nostalgia, 172;
post-, 4, 16; and Taylorism, 94,
109-10, 139. See also Taylorism

Foxconn: Apple products assembled
by, 137-39; workers, fight for
better working conditions, 61

Fragment on Machines (Marx), 40

Freeman, Joshua, 4

Fruehauf, Roy, 24

gaming, §, 18-19, 63-91; and algo-
rithms, 14; and avatars, 63,
69_71’ 74-75, 82, 91; Azer()th)
political economy of, 68-70; and
crunch time, 85-88; and data
centers, 90-91; designers, 80-82,
88-89; and digital factories, 11,
67-68, 72; and economic geogra-
phy, 18; and economic space, 77,
79; and factory of play, 18-19,
63-64; and global economy, 76;
and global geography, 79-80,
86, 91; and gold farming, 12,
18, 64-80, 89-90, 159, 166; and
infrastructure, 77, 91, 166; and
labor, 18-19, 64-68, 88-89; and
labor, digital, 65-66, 73-77, 88,
90; and labor, migrant, 18-19,
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gaming (continued)
64, 72-80, 91, 166-67; and
labor and racism, 18-19, 74,
76; and labor conflicts, 12, 18,
80-91; materiality of, 89-91; and
offshoring, 76-77; and outsourc-
ing, 76-77, 89; and play, factory
of, 18-19, 63-64; and play, myth
of work as, 86-87; political
economy of, 12, 18-19, 65-70,
76-77; production aspects of,
65, 80-91; professionalization of
industry, 65, 70, 85-86, 89-91;
and programming, 88-89; qual-
ity assurance (QA) departments,
18-19, 65, 83-85, 90; shadow
economy of, 12, 18-19, 63-66,
70-72, 77, 166; social world of,
12; testers, 18, 64-65, 82-89

Ge Jin, 73

geography. See economic geography;
geopolitics; global geography;
political geography; trans-
national geography; urban
geography

geopolitics: and digital infrastruc-
ture, 9, 135-37. See also political
geography

Gerlitz, Carolin, 126

Germany: Amazon, Flex program
in, §5; Amazon, most important
market after U.S., 32, 34, 35;
Amazon, worker conflicts in, 18,
44, 46, 61; Arvato workers in,
140, 144-45; content moderators
in, 124, 143-48; crowdwork in,
5, 102-3, 110; Facebook, content
moderation operations in, 144;
Facebook, role of in right-wing
hate campaigns in, 141; gaming
workers in, 12, 18, 64-66, 80-84,
88-90; Google workers in, §

ghost work: and crowdwork, 100

gig economy: birth of (2008 financial
crisis), 177; and crowdwork,

INDEX

96-97, 108, 115, 120; and digital
factories, 11; genealogy of, 18,
55-56, 1155 and independent
contractors, 108; and labor,
8, 11, 50-51, 56, 58, 61; labor
conflicts in, §7-59, 61, 175-76;
and last-mile delivery, 18, 162;
and logistics, 18, 50-51, 162, 164;
and migrant/mobile labor, 165-
66; and platforms, digital, 11;
and platforms, location-based,
96-97; and platforms, success,
58

global capitalism: bigness of, 15; and
containerization, 21; and crowd-
work, 119; and digital technol-
ogy, 6; digital transformation
of, 15, 174; heterogeneity of,
15; and infrastructure, 25; and
logistics, 15, 18, 21, 25, 62, 180;
and migrant/mobile labor, 165;
technological unconscious of, 25.
See also capitalism

global economy: and automation, 176;
and crowdwork, 93, 112; and
gaming, 76; and logistics, 28,
60; and migrant/mobile labor,
165-66. See also global market

global factory. See logistics

global geography: and data centers,
131-32; and gaming, 79-80, 86,
91; of internet, 131; and social
media, 149-54

globalization: and algorithms, 29; and
containerization, 21-23, 25, 29,
33; history of, 25; and infrastruc-
ture, 29, 50, 80, 91; of labor, 8,
33; and logistics, 21-23, 25, 29,
33, 60-62, 80; neoliberal, 25

global labor, 101, 117-18

global market: and Amazon Web
Services (AWS), 30; and content
moderation, 152; and crowd-
work, 102, 117; and infrastruc-
ture, 30; and labor, digital, 102,
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117; and online advertising, 124.
See also global economy

Global North: and content modera-
tion labor, 150; and crowdwork /
platform labor, 97, 112, 118;
industrial factories, relocation of
in, 15; urban workers of, 16

Global South: and content modera-
tion labor, 150; and crowdwork /
platform labor, 19, 94, 97, 112,
116-18, 163; digital labor in, 19,
94; and gaming labor, 75-77;
internet access in, 118

global space, 77, 111, 119, 165

Goldfarmers (Ge Jin), 73-75

gold farming. See under gaming

Google, 1-5; as algorithmic archi-
tecture, §, 126-30, 144; and
autonomous vehicles, 99-100;
book scanners, 4, 19, 159; and
commercial drones, 48; and
crowdwork, 104; data centers,
133, 135-37; direct employees,
small number of| 155; and
infrastructure, 130, 136-37, 155,
162; and migrant labor, 145-46;
PageRank algorithm, 126-30;
platform advertising, 124-26;
political economy of, 124-26,
136-37; scanning technology, 3;
search engine raters, 159; TVCs
(temps, vendors, contractors),
4; and underwater data centers,
133, 135-37

Googleplex, 1-4, 86, 127, 132

Gray, Chris, 149

Great Hack, The (documentary),
122-24

Hanjin, 60-61

Harney, Stefano, 26

Harvey, David, 15

Helmond, Anne, 125, 126
Helpling, 96, 163

hidden factory. See social media
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hidden labor: behind Al, 98, 119; and
crowdwork, 98, 106, 116, 119-21;
and infrastructure, 119-20, 155,
163; and social media, 11, 19,
154-55; and technology, 106, 119

human intelligence tasks (HITs), 95,
98

human labor. See labor

Huws, Ursula, 17

IGE (Internet Gaming Entertain-
ment), 63-64, 72

ILO (International Labour Organiza-
tion), 109

independent contractors, §5-59, 93,
96, 107-9, 120, 146, 169

India: content moderators in, 144, 151;
gaming workers in, 76; Google
workers in, 2-3

infrastructure: and algorithms, 13-15,
93, 126-30, 141, 162-63, 173; and
assembly lines, digital, 105; and
automation, 119; and care work,
114-15; and COVID-19 pan-
demic, 175, 177; and crowdwork,
106, I10-12, 114-20; and data
centers, II, 13; digital, 9-11, 14,
30, 77, 135-37, 165-66; and digi-
tal economy, 11, 131-32; digital
factories as, 6, 9-15, 19-20; and
digital technology, 9, 27, 77, 111,
114-15; and gaming, 77, 91, 166;
and geopolitics, 9, 135-37; and
global capitalism, 25; and global
cities, 50; and global market,
30; and globalization, 29, 50,
80, 91; and hidden labor, 14,
119-20, 155, 163; and internet,
19, 91, 134; and labor, 10, 23,
76-77, 110, 162; and logistics,
6, 21-31, 50, 80; and migrant/
mobile labor, 77, 165-70; and
on-demand labor, 106, 110;
and platforms, 79, 163-64; and
platforms as factories, 156-58,
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infrastructure (continued)
161-67, 173; political geography
of, 9, 135-37; and social media,
11, 19, 124, 125-26, 128-38, 140-
41, 143, 154-55; and software,
13-15; and spatiality, 6, 9-11, 14,
23, 166; and surveillance, digital,
124; and technology, 11; urban,
161-63

International Labour Organization
(ILO), 109

internet: global geography of, 131;
Global South, access in, 118; and
infrastructure, 19, 91, 134; politi-
cal economy of, 93, 106, 118-19,
136-37, 155

Internet Gaming Entertainment
(IGE), 63-64, 72

iPhone City: Zhengzhou, China as,
137-40

Irani, Lilly, 17

Italy: Amazon worker conflicts in,
61, 167-68; crowdwork in, 114;
worker struggles during postwar
in, 16

Facobin magazine, 84-85

key performance indicators (KPIs),

39, 47, 54755

Kiva, 41

labor: and automation, §, 171-72;
and capital/capitalism, 4-5,
61-62, 106; and computer-based
homework, 163-64; conflicts, 10,
13, 16, 18, 33, 41, 46-47, 57-59,
61-62, 73, 80-81, 84-90, 102,
104-5, 119-21, 137, 146-47, 149,
158, 166-70, 175-76; contin-
gent, 93, 107, 127, 162, 164-66,
168-69, 172, 177; division of,
8-11, 20, 67; 83, 89-90, 1034,
109-12, 115, 120, 143-44, 157,
163-64, 172; domestic, 163-64;

INDEX

dwarfing of, 22; entering digital
factories, 5-11; flexibilization of,
8-9, 18, 23, 28, 33, 43_46: 50-51,
55-60, 96, 107, III, 120, 162-70,
172; fragmented, 6-7, 10, 17,
73, 77> 91, 139, 169; frontline
workers, 175; global, 101, 117-18;
heterogeneity/heterogenization
of, 8-9, 15-17, 19-20, 23, 93-94,
107, I10-13, 154, 160, 162-63,
165-66; immaterial, 16-17;
intensification of, 164; micro-,
112; mobilization of, 9, 11, 15, 33,
45-46, 50, 77; multiplication of,
8-10, 19, 23, 28, 43-47, 77, 91,
94, 107, 110-12, 160, 162, 166,
168; and people-as-a-service,
75> 94-95, 163; and power, 62;
and racism, 9; restructuring, 20,
163-64; spatiality of, 9-10; and
standardization of work, 43-47;
subsumption of, 7, 107, 109-I0,
120, 157; and technology, 10-11,
40, 171; temporary (temps), 4,
32, 43-45, 85, 146; transforma-
tion of, 4-6, 8, 11, 16, 22, 48,
96, 131-32, 159-60, 164-65;
women workers, 113-16, 163-
64. See also content moderators
(raters); delivery: labor; digital
labor; hidden labor; indepen-
dent contractors; migrant/
mobile labor; on-demand labor;
programmers

last-mile delivery, 159, 180; and
Amazon, 23, 47-50, 162, 175; and
consumption patterns, §9; and
COVID-19 pandemic, 175; and
gig economy, 18, 162; and labor,
18, 23-24, 50-5%, 162; and logis-
tics, 18, 23-24, 47-60, 162; and
on-demand logic, 60; and online
commerce/shopping, 18, 23, 48;
and software, 159; and supply
chains, 18, 49-50; and urban
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geographies, 18, 23, 60. See also vs. transportation, 26; urban,
e-commerce 49-50, 54-55, 60, 159, 161-63

LeCavalier, Jesse, 40 Lumiére, Antoine, 3

Levis, Jack, 52-53 Lumiére, Louis, 3

logistical media, 28, 36, 38, 50, 60 Lyft, 175

logistics, 10-11, 17-18, 21-62; and Lyster, Clare, 49-50
algorithmic architectures, 18,
22-24, 27-29, 50, 53-54, 57, macrowork: and crowdwork, 97-98.
59, 126-30; and algorithmic See also microwork
management, 23, 38, 40, 43, 47, Maersk: and commercial drones, 48;
50, 53-54, 57-59; and algorithms, container ships, 21-22, 25
23-24, 28-29; and automation, Majorel. See Arvato
22-23; and barcodes/scanners, Manpower (temporary labor agency),
35-43; and capitalism, 23-24, 47, 44
59; and circulatory systems, 22— Marx, Karl: on automation, 40; on
23, 26-27, 33, 62; and contain- commodities, 21; on domestic
erization, 21-29, 35, 60-61; and industry, 114-15; on factories,
data centers, 30, §2; and digital 4, 181ng; on general intellect,
technology, 23, 27-29; digitiza- 16; influences on, 170-71; on
tion of, 27-28; and distribution logistics, theory of, 183n10; on
centers, I8, 23, 31-35, 47, I59; physical conditions of exchange,
economic origins of, 26; and 27; on piece wages, 108, 114-15;
economic space, 29; geneal- on subsumption of labor, 110
ogy of, 26; and gig economy, Marxism: Italian workerist, and social
18, 50-51, 162, 164; and global production /struggles, 16

capitalism, 15, 18, 21, 25, 62, 180;  Masterton, Nick, 92-94
and global economy, 28, 60; and ~ materialism: and theology, 101
global factory, 17-18, 21-24, 50; McLean, Malcolm, 24

and globalization, 22-23, 25, media, logistical. See logistical media
29, 33, 60-62, 80; as industry, Mezzadra, Sandro, 8, 111, 166

23-24; and infrastructure, 6, microlabor: and crowdwork, 112. See
21-31, 50, 80; and labor, 9, 18, also microtasking; microwork
23-24, 43-47; and last-mile deliv-  Microsoft: and crowdwork, 104; data
ery, 18, 23-24, 47-60, 162; and centers, 133-36; and internet
migrant/mobile labor, 59, 162; infrastructure, 134; software, 28;
and outsourcing, 46, 50, 55; and and underwater data centers,
platforms, 6, 51, 55-60, 162; as 133, 136

rationality, 23-24, 26; and retail, ~ microtasking: and crowdwork, 98,
rise of, 29-31; revolution, 24-29; 102-§, 108, 11§, 120

and robots/robotics, 40-41, 47; microwork: and crowdwork, 97-98,
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