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hen I enter Amazon’s vast fulfillment center
in Robbinsville, New Jersey, the first thing I
see is a large sign that reads “Time Clock.” It
juts out from one of the bright yellow con-
crete pylons spanning across the vast factory space of 1.2 mil-
lion square feet. This is a major distribution warehouse for
smaller objects—a central distribution node for the North-
eastern United States. It presents a dizzying spectacle of con-
temporary logistics and standardization, designed to acceler-
ate the delivery of packages. Dozens of time-clock signs appear
at regular intervals along the entryway. Every second of work
is being monitored and tallied. Workers—known as “associ-
ates” —must scan themselves in as soon as they arrive. The
sparse, fluorescent-lit break rooms also feature time clocks—
with more signs to underscore that all scans in and out of the
rooms are tracked. Just as packages are scanned in the ware-
house, 50 too are workers monitored for the greatest possible
efficiency: they can only be off-task for fifteen minutes per
shift, with an unpaid thirty-minute meal break. Shifts are ten
hours long,

This is one of the newer fulfillment centers that feature
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robots to move the heavy shelving units laden v,

trays. The bright orange Kiva robots glide smq Oltthhl}},) l;:Zducts in
concrete floors like vivid water bugs, folloWing A e rross the
logic that causes them to spin in lazy circles and thengloill?med
a path toward the next worker awaiting the trays. Th, Onto
move forward, carrying on their backs a t en the

ower of
that can weigh up to three thousand pounds, 'lhisp:};i}flf;ses
in

army of ground-hugging robots presents a kind of effo,-ﬂesi
efficiency: they carry, they rotate, they advance, they repeys
They make a low, whirrir.xg hum, but it is almost entirel);
drowned out by the deafening sound of fast-moving conveyor
belts that act as the factory’s arteries. There are fourteen miles
of conveyor belts moving without pause in this space. The re-
sult is a constant roar.

While the robots perform their coordinated algorithmic
ballet behind bare chain-link fences, the workers in the factory
are far less serene. The anxiety of making the “picking rate” —
the number of items they must select and pack within the
allocated time—is clearly taking a toll. Many of the workers I
encounter on my visits are wearing some kind of support ban-
dage. I see knee braces, elbow bandages, wrist guards. When I
observe that many people seem to have injuries, the Amazon
worker guiding me through the factory points to the vend-
ing machines spaced at regular intervals that are “stocked with
over-the-counter painkillers for anyone who needs them.”

Robotics has become a key part of Amazon’s logistical
armory, and while the machinery seems well tended, the cor-
responding human bodies seem like an afterthought. They are
there to complete the specific, fiddly tasks that robots cannot:
picking up and visually confirming all of the oddly shaped ob-
jects that people want delivered to their homes, from Phon‘:
cases to dishwashing detergent, within the shortest amount
of time. Humans are the necessary connective tissué to g€
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Workers and time clocks at the Amazon fulfillment center in
Robbinsville Township, New Jersey. AP Photo/Julio Cortez

ordered items into containers and trucks and delivered to con-
sumers. But they aren’t the most valuable or trusted compo-
" nent of Amazon’s machine. At the end of the day, all associates
must exit through a row of metal detectors. This is an effective
antitheft measure, I am told.

Within the layers of the internet, one of the most com-
mon units of measurement is the network packet—a basic
unit of data to be sent from one destination and delivered to
another. At Amazon, the basic unit of measurement is the
brown cardboard box, that familiar domestic cargo vessel em-
blazoned with a curved arrow simulating a human smile. Net-
work packets each have a timestamp known as a time to live.
Data has to reach its destination before the time to live expires.
At Amazon, the cardboard box also has a time to live driven
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by the customer’s shipping demands. If the box is late, t;
fects Amazon’s brand and ultimately its profits. So en’o Sat
attention has been devoted to the machine learning al Or Iflous
that is tuned to the data regarding the best size, weigghtr ooy
strength of corrugated boxes and paper mailers. APPar’eanld
without irony, the algorithm is called “the matrix.” Whenenvt ¢
a person reports a broken item, it becomes a data point abozi
what sort of box should be used in the future. The next time
that product is mailed, it will automatically be assigned a new
type of box by the matrix, without human input. This prevents
breakages, which saves time, which increases profits. Workers,
however, are forced continually to adapt, which makes it harder
to put their knowledge into action or habituate to the job.
The control over time is a consistent theme in the Ama-
zon logistical empire, and the bodies of workers are run ac-
cording to the cadences of computational logics. Amazon is
America’s second-largest private employer, and many compa-
nies strive to emulate its approach. Many large corporations

are heavily investing in automated systems in the attempt

to extract ever-larger volumes of labor from fewer workers.

Logics of efficiency,

verging in the current turn to computational approaches to

managing labor. The hybrid human-robotic distribution ware-
houses of Amazon are a key site to understand the trade-offs
being made in this commitment to automated efficiency. From
there, we can begin to consider the question of how labor, capi-

tal, and time are entwined in Al systems.
Rather than debating whether humans will be replaced

by robots, in this chapter I focus on how the experience of
work is shifting in relation to increased surveillance, algo-
rithmic assessment, and the modulation of time. Put arloﬂf‘fr
way, instead of asking whether robots will replace humans, I'm
interested in how humans are increasingly treated like robots

surveillance, and automation are all con-
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and what this means for the role of labor. Many forms of work
are shrouded in the term “artificial intelligence,” hiding the
fact that people are often performing rote tasks to shore up
the impression that machines can do the work. But large-scale
computation is deeply rooted in and running on the exploita-
tion of human bodies.

If we want to understand the future of work in the con-
text of artificial intelligence, we need to begin by understand-
ing the past and present experience of workers. Approaches to
maximizing the extraction of value from workers vary from
reworkings of the classical techniques used in Henry Ford’s
factories to a range of machine learning-assisted tools de-
signed to increase the granularity of tracking, nudging, and
assessment. This chapter maps geographies of labor past and
present, from Samuel Bentham’s inspection houses to Charles
Babbage’s theories of time management and to Frederick
Winslow Taylor’s micromanagement of human bodies. Along
the way, we will see how Al is built on the very human efforts
of (among other things) crowdwork, the privatization of time,
and the seemingly never-ending reaching, lifting, and toiling
of putting boxes into order. From the lineage of the mecha-
nized factory, a model emerges that values increased confor-
mity, standardization, and interoperability —for products, pro-
cesses, and humans alike.

Prehistories of Workplace Al

Workplace automation, though often told as a story of the
future, is already a long-established experience of contempo-
rary work. The manufacturing assembly line, with its emphasis
on consistent and standardized units of production, has ana-
logues in the service industries, from retail to restaurants. Sec-
retarial labor has been increasingly automated since the 1980s
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and now is emulated by highly feminizeq Al agg
as Siri, Cortana, and Alexa.? So-called knowleg Stangg such
those white-collar employees assumed to be les-sgfhWorkers,
by the forces driving automation, find themselye Teateneq
ingly subjected to workplace surveillance, Process ;ﬂCreas.
tion, and collapse between the distinction of woyj and‘it?m&
time (although women have rarely experienced sy}, g :ls;re
tinctions, as feminist theorists of work like Silvia Federic; a1s~
Melissa Gregg have shown). Work of all stripes has had to sin d
nificantly adapt itself in order to be interpretable ang uﬂder:
stood by software-based systems.*

The common refrain for the expansion of Al systems anq
process automation is that we are living in a time of beneficia]
human-AI collaboration. But this collaboration is not fairly
negotiated. The terms are based on a significant power asym-
metry—is there ever a choice not to collaborate with algorith-
mic systems? When a company introduces a new Al platform,
workers are rarely allowed to opt out. This is less of a collabo-
ration than a forced engagement, where workers are expected
to re-skill, keep up, and unquestioningly accept each new tech-
nical development.

Rather than representing a radical shift from established
forms of work, the encroachment of Al into the workplace
should properly be understood as a return to older pract%ces of
industrial labor exploitation that were well established in the
1890s and the early twentieth century. That was a tilee whe;
factory labor was already seen in relation to machines .a‘;S
work tasks were increasingly subdivided into smaller a(C;l‘t’he
requiring minimal skill but maximum exertion. Tcet ’ader
current expansion of labor automation contines the t.)r(c)e the
historical dynamics inherent in industrial capitalism- Sin .
appearance of the earliest factories, workers have en.counstems
ever more powerful tools, machines, and electronic Y




Labor 59

that play a role in changing how labor is managed while trans-
ferring more value to their employers. We are witnessing new
refrains on an old theme. The crucial difference is that em-
ployers now observe, assess, and modulate intimate parts of
the work cycle and bodily data—down to the last micromove-
ment— that were previously off-limits to them.

There are many prehistories of workplace Al; one is the
Industrial Revolution’s widespread automation of common
productive activities. In his Wealth of Nations, the eighteenth-
century political economist Adam Smith first pointed to the
division and subdivision of manufacturing tasks as the basis
of both improved productivity and increasing mechanization.®
He observed that by identifying and analyzing the various
steps involved in manufacturing any given item, it was possible
to divide them into ever-smaller steps, so that a product once
made entirely by expert craftspeople could now be built by a
team of lower-skill workers equipped with tools purpose-built
for a particular task. Thus, a factory’s output could be scaled
up significantly without an equivalent increase in labor cost.

Developments in mechanization were important, but it
was only when combined with a growing abundance of energy
derived from fossil fuels that they could drive a massive in-
crease in the productive capacities of industrial societies. This
increase in production occurred in tandem with a major trans-
formation of the role of labor vis-a-vis machinery in the work-
place. Initially conceived as labor-saving devices, factory ma-
chines were meant to assist workers with their daily activities
but quickly became the center of productive activity, shaping
the speed and character of work. Steam engines powered by
coal and oil could drive continuous mechanical actions that in-
fluenced the pace of work in the factory. Work ceased to be pri-
marily a product of human labor and took on an increasingly
machinelike character, with workers adapting to the needs of
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the machine and its particular rhythms and cadences, Builg;
on Smith, Karl Marx noted as early as 1848 that automag, .
stracts labor from the production of finished objects and tflll ab.
a worker into “an appendage of the machine.” "

The integration of workers’ bodies with machines s
sufficiently thorough that. early industrialists could view thej;
employees as a raw material to be managed and controlled like
any other resource. Factory owners, using both their local po-
litical clout and paid muscle, sought to direct and restrict how
their workers moved around within factory towns, sometimes
even preventing workers from emigrating to less mechanized
regions of the world”

This also meant increasing control over time. The histo-
rian E. P. Thompson’s formative essay explores how the Indus-
trial Revolution demanded greater synchronization of work
and stricter time disciplines.® The transition to industrial capi-
talism came with new divisions of labor, oversight, clocks,
fines, and time sheets—technologies that also influenced
the way people experienced time. Culture was also a power-
ful tool. During the eighteenth and nineteenth centuries, the
propaganda about hard work came in the forms of pamphlets
and essays on the importance of discipline and sermons of
the virtues of early rising and working diligently for as long
as possible.® The use of time came to be seen in both mordl
and economic terms: understood as a currency, time coulfl be
well spent or squandered away. But as more rigid time disc-
plines were imposed in workshops and factories, the -molr;
workers began to push back—campaigning over time IS¢
By the 1800s, labor movements were strongly advocatiflg for
reducing the working day, which could run as long as SX tee?
hours. Time itself became a key site for struggle. .

Maintaining an efficient and disciplined workforce !
the early factory necessitated new systems of surveillanc® an
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control. One such invention from the early years of indus-
trial manufacturing was the inspection house, a circular ar-
rangement that placed all of a factory’s workers within sight
of their supervisors, who worked from an office placed on a
raised platform at the center of the building. Developed in the
1780s in Russia by the English naval engineer Samuel Bentham
while under the employ of Prince Potemkin, this arrangement
allowed expert supervisors to keep an eye on their untrained
subordinates—mostly Russian peasants loaned to Bentham by
Potemkin—for signs of poor working habits. It also allowed
Bentham himself to keep an eye on the supervisors for signs of
ill-discipline. The supervisors, mostly master shipbuilders re-
cruited from England, caused Bentham great annoyance due to
their tendency to drink and get into petty disagreements with
one another. “Morning after morning I am taken up chiefly
with disputes amongst my Officers,” Bentham complained.’
As his frustrations grew, he embarked on a redesign that would
maximize his ability to keep a watchful eye on them, and on
the system as a whole. With a visit from his elder brother, the
utilitarian philosopher Jeremy Bentham, Samuel’s inspection
house became the inspiration for the famous panopticon, a
design for a model prison featuring a central watchtower from
which guards could supervise the prisoners in their cells.*
Since Michel Foucault’s Discipline and Punish, it has be-
come commonplace to consider the prison as the origin point
of today’s surveillance society, with the elder Bentham as its
ideological progenitor. In fact, the panoptic prison owes its
origins to the work of the younger Bentham in the context of
the early manufacturing facility> The panopticon began as a
workplace mechanism well before it was conceptualized for
prisons.
While Samuel Bentham’s work on the inspection house
has largely faded from our collective memory, the story behind
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it remains part of our shared lexicon. The i
part of a strategy coordinated by Bentham,
Potemkin, who w1sh<?d to gain favor in Catheripe
court by demonstrating the potential for mode
Russia and transforming the peasantry into 3
facturing workforce. The inspection house wags b
a spectacle for visiting dignitaries and financiers
so-called Potemkin villages, which were little m
rated facades designed to distract observers from the impoy.
erished rural village landscapes discreetly obscureq from viey,
And this is just one genealogy. Many other histories of
labor shaped these practices of observation and control. The
plantation colonies of the Americas used forced labor to maip.
tain cash crops like sugar, and slave owners depended on sys-
tems of constant surveillance. As Nicholas Mirzoeff describes
in The Right to Look, a central role in the plantation economy
was the overseer, who watched over the flow of production on
the colonial slave plantation, and their oversight meant order-
ing the work of the slaves within a system of extreme violence”
As one planter described in 1814, the role of the overseer was
“to never leave the slave for an instant in inaction; he keeps
the fabrication of sugar under surveillance, never leaving Fhe
sugar-mill for an instant.”* This regime of oversight also relied
on bribing some slaves with food and clothing to enlist‘thf%ﬁf s
an expanded surveillance network and to maintain discipline
and speed of work when the overseer was occupied.”
Now the role of oversight in'the modern workplace
marily deputized to surveillance technologies. The rr.lana oy
class employs a wide range of technologies to surveil eipzmg
ees, including tracking their movements with apps a7 y
their social media feeds, comparing the patterns
emails and booking meetings, and nudging them
tions to make them work faster and more efficient
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data is used to make predictions about who is most l’Lkely to
succeed (according to narrow, quantifiable parameters), who
might be diverging from company goals, and who might be or-
ganizing other workers. Some use the techniques of machine
learning, and others are more simplistic algorithmic systems.
As workplace Al becomes more prevalent, many of the more
basic monitoring and tracking systems are being expanded
with new predictive capacities to become increasingly inva-

sive mechanisms of worker management, asset control, and
value extraction.

Potemkin Al and the Mechanical Turks

One of the less recognized facts of artificial intelligence is how
many underpaid workers are required to help build, maintain,
and test Al systems. This unseen labor takes many forms—
supply-chain work, on-demand crowdwork, and traditional
service-industry jobs. Exploitative forms of work exist at all
stages of the Al pipeline, from the mining sector, where re-
sources are extracted and transported to create the core infra-
structure of Al systems, to the software side, where distributed
workforces are paid pennies per microtask. Mary Grayand Sid
Suri refer to such hidden labor as “ghost work.” Lilly Irani
calls it “human-fueled automation.”” These scholars have
* drawn attention to the experiences of crowdworkers or micro-
workers who perform the repetitive digital tasks that underlie
Al systems, such as labeling thousands of hours of training
data and reviewing suspicious or harmful content. Workers do
the repetitive tasks that backstop claims of Al magic—but they
rarely receive credit for making the systems function.'®
Although this labor is essential to sustaining Al sys-
tems, it is usually very poorly compensated. A study from the
United Nations International Labour Organization surveyed
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3,500 crowdworkers from seventy-five countries who outing]
offered their labor on popular task platforms like Amazop M!
chanical Turk, Figure Eight, Microworkers, and Clickworker
The report found that a substantial number of people earned'
below their local minimum wage even though the majority of
respondents were highly educated, often with specializations
in science and technology.”® Likewise, those who do content
moderation work—assessing violent videos, hate speech, and
forms of online cruelty for deletion—are also paid poorly.
As media scholars such as Sarah Roberts and Tarleton Gil-
lespie have shown, this kind of work can leave lasting forms of
psychological trauma.*

But without this kind of work, Al systems won’t func-
tion. The technical Al research community relies on cheap,
crowd-sourced labor for many tasks that can’t be done by ma-
chines. Between 2008 and 2016, the term “crowdsourcing” went
from appearing in fewer than a thousand scientific articles to
more than twenty thousand—which makes sense, given that
Mechanical Turk launched in 2005. But during the same time
frame, there was far too little debate about what ethical ques-
tions might be posed by relying on a workforce that is com-

monly paid far below the minimum wage.**

Of course, there are strong incentives to ignore the de-
pendency on underpaid labor from around the world. All the
work they do—from tagging images for computer-vision sys-
tems to testing whether an algorithm is producing the right
results—refines Al systems much more quickly and cheaply,
particularly when compared to paying students to do these
tasks (as was the earlier tradition). So the issue has generally
bc?en ignored, and as one crowdwork research team observed,

'Cllel'lts using these platforms “expect cheap, frictionless’ com-
pletion of work without oversight, as if the platform were not




Labor 65

an interface to human workers but a vast computer without
living expenses.”22 In other word?, clients treat human em-
ployees as little more than ‘mafhmes, because to recognize
their work and compensat)e it fairly would make AI more ex-
pensive and less “efficient. |

Sometimes workers are directly asked to pretend to be an
Al system. The digital personal assistant start-up x.ai claimed
that its A agent, called Amy, could “magically schedule meet-
ings” and handle many mundane daily tasks. But a detailed
Bloomberg investigation by journalist Ellen Huet revealed that
it wasn’t artificial intelligence at all. "Amy” was carefully being
checked and rewritten by a team of contract workers pulling
long shifts. Similarly, Facebook’s personal assistant, M, was re-
lying on regular human intervention by a group of workers
paid to review and edit every message.*’

Faking Al is an exhausting job. The workers at x.ai were
sometimes putting in fourteen-hour shifts of annotating
emails in order to sustain the illusion that the service was auto-
mated and functioning 24/7. They couldn’t leave at the end of
the night until the queues of emails were finished. “I left feel-
ing totally numb and absent of any sort of emotion,” one em-
ployee told Huet.*

We could think of this as a kind of Potemkin AI—little
more than facades, designed to demonstrate to investors and
a credulous media what an automated system would look like
while actually relying on human labor in the background.® In
a charitable reading, these facades are an illustration of what
the system might be capable of when fully realized, or a “mini-
mum viable product” designed to demonstrate a concept. In
a less charitable reading, Potemkin Al systems are a form of
deception perpetrated by technology vendors eager to stake a
claim in the lucrative tech space. But until there is another way
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to create large-scale AJ that doesn’t yge €xtensive pep:
. md‘the.

curtain work by humans, this jq a core logic of how ]

The writer Astra Taylor has described the king ;VOrks.
selling of high-tech Systems that aren’t actually auton:) tOVer.
“fauxtomation.”?® Automateq Systems appear ¢ 4, wo:ked °
viously performed by humans, but ip fact the System mep rle.
coordinates human work in the background. T: K

. : . aylor cites the
examples of self-service kiosks In fast-food Testaurants o4

content, are actually powered by humans working from home
on endless queues of mundane tasks.*” Much like Potemkizs
decorated villages and mode] workshops, many valuable auto-
mated systems feature a combination of underpaid digital
Pieceworkers and consumers taking on unpaid tasks to make
Systems function. Meanwhile, companies seek to convince in-
vestors and the general public that intelligent machines are
doing the work.

What is at stake in this artifice? The true labor costs of
Al are being consistently downplayed and glossed over, but
the forces driving this performance run deeper thanﬁmerelg
marketing trickery. It is part of a tradition of exploitatlon.a.n
deskilling, where people must do more tedious and repetitive
work to back-fil] for automated systems, for a result thaf ma%
be less effective or reliable than what it replaced. But this aI}]?
Proach can scale—producing cost reductions and proﬁr; :)te
Creases while obscuring how much it depends on = idi-
Workers being paid subsistence wages and off-loading 2 o
tional tagks of Maintenance or error-checking to consumer
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Fauxtomation does not directly replace human labor;
rather, it relocates and disperses it in space and time. In so
doing it increases the disconnection between labor and value
and thereby performs an ideological function. Workers, having
been alienated from the results of their work as well as discon-
nected from other workers doing the same job, are liable to
be more easily exploited by their employers. This is evident
from the extremely low rates of compensation crowdworkers
receive around the world.?® They and other kinds of fauxto-
mation laborers face the very real fact that their labor is inter-
changeable with any of the thousands of other workers who
compete with them for work on platforms. At any point they
could be replaced by another crowdworker, or possibly by a
more automated system.

In 1770, Hungarian inventor Wolfgang von Kempelen
constructed an elaborate mechanical chess player. He built a
cabinet of wood and clockwork, behind which was seated a
life-size mechanical man who could play chess against human
opponents and win. This extraordinary contraption was first
shown in the court of Empress Maria Theresa of Austria,
then to visiting dignitaries and government ministers, all of
whom were utterly convinced that this was an intelligent au-
tomaton. The lifelike machine was dressed in a turban, wide-
legged pants, and a fur-trimmed robe to give the impression
of an “oriental sorcerer.”* This racialized appearance signaled
exotic otherness, at a time when the elites of Vienna would
drink Turkish coffee and dress their servants in Turkish cos-
tumes.*® It came to be known as the Mechanical Turk. But the
chess-playing automaton was an elaborate illusion: it had a
human chess master hiding inside an internal chamber, oper-
ating the machine from within and completely out of sight.

Some 250 years later, the hoax lives on. Amazon chose to
name its micropayment-based crowdsourcing platform “Ama-
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zon Mechanical Turk,” despite the association with r,
trickery. On Amazon’s platform, real workers remj
sight in service of an illusion that Al s’ysFer.n.s are autonomgy,
and magically intelligent.*® Amazon’s initial Motivation t,
build Mechanical Turk emerged from the failures of its own
artificial intelligence systems that could not adequately detect
duplicate product pages on its retail site. After a series of futile
and expensive attempts to solve the problem, the Project eng;-
neers enlisted humans to fill the gaps in its streamlined sys-
tems.”> Now Mechanical Turk connects businesses with an
unseen and anonymous mass of workers who bid against one
another for the opportunity to work on a series of microtasks,
Mechanical Turk is a massively distributed workshop where
humans emulate and improve on Al systems by checking and
correcting algorithmic processes. This is what Amazon chief
executive Jeff Bezos brazenly calls “artificial artificial intelli-
gence.”*

These examples of Potemkin Al are all around. Some
are directly visible: when we see one of the current crop of
self-driving cars on the streets, we also see a human operator
in the driver’s seat, ready to take control of the vehicle at the
first sign of trouble, Others are less visible, as when we inter-
act with a web-based chat interface. We engage only with the
facades that obscure their inner workings, designed to hide
the various combinations of machine and human labor in each

interaction. We aren’t informed whether we are receiving a re-
Sponse from the system itself or

to respond on its behalf.

If there is growin
engaging with
a paradox that
in order to pro
site, we are req

Cism apgq
in oyt of

from a human operator paid

g uncertainty about whether we are
an Al system or not, the feeling is mutual. In
many of us have experienced, and ostensibly
Ve true human identity when reading a web-
uired to convince Google’s reCAPTCHA of our



Labor 69

pumanity. So we dutifully select multiple boxes containing
street numbers, OF cars, or houses. We are training Google’s
image recognition algorithms for free. Again, the myth of Al
15 affordable and efficient depends on layers of exploitation,
including the extraction of mass unpaid labor to fine-tune the
Al systems of the richest companies on earth.

Contemporary forms of artificial intelligence are neither
artificial nor intelligent. We can—and should—speak instead
of the hard physical labor of mine workers, the repetitive fac-
tory labor on the assembly line, the cybernetic labor in the
cognitive sweatshops of outsourced programmers, the poorly
paid crowdsourced labor of Mechanical Turk workers, and the
unpaid immaterial work of everyday users. These are the places
where we can see how planetary computation depends on the

exploitation of human labor, all along all the supply chain of
extraction.

Visions of Disassembly and Workplace
Automation: Babbage, Ford, and Taylor

Charles Babbage is well known as the inventor of the first me-
chanical computer. In the 1820s, he developed the idea for the
Difference Engine, a mechanical calculating machine designed
to generate mathematical and astronomical tables in a fraction
of the time required to calculate them by hand. By the 1830s,
he had a viable conceptual design for the Analytical Engine, a
programmable general-purpose mechanical computer, com-
plete with a system of punch cards for providing it with in-
structions.*

Babbage also had a strong interest in liberal social theory
and wrote extensively on the nature of labor— the combination
of his interests in computation and worker automation. Fol-
lowing Adam Smith, he noted the division of labor as a means
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of streamlining factory work and generating efficiencieg
went further, however, arguing that the industria] corpor ‘t_He
could be understood as an analogue to a computationala lon
tem. Just like a computer, it included multiple specializeq ui)::
performing particular tasks, all coordinated to produce giverj
body of work, but with the labor content of the finished prog.
uct rendered largely invisible by the process as a whole,

In Babbage’s more speculative writing, he imagined per-
fect flows of work through the system that could be visualized
as data tables and monitored by pedometers and repeating
clocks.* Through a combination of computation, surveillance,
and labor discipline, he argued, it would be possible to enforce
ever-higher degrees of efficiency and quality control* It wasa
strangely prophetic vision. Only in very recent years, with the
adoption of artificial intelligence in the workplace, has Bab-
bage’s unusual twin goals of computation and worker automa-
tion become possible at scale.

Babbage’s economic thought extended outward from
Smith’s but diverged in one important way. For Smith, the eco-
nomic value of an object was understood in relation to the cost
of the labor required to produce it. In Babbage’s rendering,
however, value in a factory was derived from investment in
the design of the manufacturing process rather than from t.he
labor force of its employees. The real innovation was the logis-
tical process, while workers simply enacted the tasks defined
for them and operated the machines as instructed. .

For Babbage, labor’s role in the value productior.l chain
was largely negative: workers might fail to perform their tf‘Sks
in the timely manner prescribed by the precision rr.lachm;f
they operated, whether through poor discipline, injury: @
senteeism, or acts of resistance. As noted by historian Simo~

Schaffer, “Under Babbage’s gaze, factories Jooked like Per”
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fect engines and calculating machines like perfect computers,
The workforce might be a source of trouble—it could make
tables err or factories fail —but it could not be seen as a source
of value.”” The factory is conceived as a rational calculating
machine with only one weakness: its frail and untrustworthy
human labor force.
Babbage’s theory was, of course, heavily inflected with
a kind of financial liberalism, causing him to view labor as a
problem that needed to be contained by automation. There was
little consideration of the human costs of this automation or
of how automation might be put to use to improve the work-
ing lives of factory employees. Instead, Babbage’s idealized
machinery aimed primarily to maximize financial returns to
the plant owners and their investors. In a similar vein, today’s
proponents of workplace Al present a vision of production
that prioritizes efficiency, cost-cutting, and higher profits in-
stead of, say, assisting their employees by replacing repetitive
drudge work. As Astra Taylor argues, “The kind of efficiency to
which techno-evangelists aspire emphasizes standardization,
simplification, and speed, not diversity, complexity, and inter-
dependence.”*® This should not surprise us: it is a necessary
outcome of the standard business model of for-profit compa-
nies where the highest responsibility is to shareholder value.
We are living the result of a system in which companies must
extract as much value as possible. Meanwhile, 94 percent of all
new American jobs created between 2005 and 2015 were for
“alternative work” —jobs that fall outside of full-time, salaried
employment.*® As companies reap the benefits of increasing
automation, people are, on average, working longer hours, in
more jobs, for less pay, in insecure positions.
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The Meat Market

Among the first industries to implement the type of 1,
: . . i, s echa-
nized production line Babbage envisioned was the Chjc,
meat-packing industry in the 1870s. Trains brought livestog:
to the stockyard gates; the animals were funneled toward the,
slaughter in adjacent plants; and the carcasses were trans.
ported to various butchering and processing stations by means
of a mechanized overhead trolley system, forming what came
to be known as the disassembly line. The finished products
could be shipped to faraway markets in specially designed re-
frigerated rail cars.* Labor historian Harry Braverman noted
that the Chicago stockyards realized Babbage’s vision of auto-
mation and division of labor so completely that the human
techniques required at any point on the disassembly line could
be performed by just about anyone.* Low-skill laborers could
be paid the bare minimum and replaced at the first sign of
trouble, themselves becoming as thoroughly commoditized as
the packaged meats they produced.

When Upton Sinclair wrote The Jungle, his harrow-

ing novel about working-class poverty, he set it in the meat-
ed point was

packing plants of Chicago. Although his intend

to highlight the hardships of working immigrants in support
of a socialist political vision, the book had an entirely different
effect. The depictions of diseased and rotting meat proxjnpted
a public outcry over food safety and resulted in the passing of

the Meat Inspection Act in 1906. But the focus on workers was
lost. Powerful institutions from the meat-packing industry to
Congress were prepared to intervene to improve the methOfiS
of production, but addressing the more fundamental exploit-
ative labor dynamics that propped up the entire system was off
limits. The persistence of this pattern underscores how power
responds to critique: whether the product is cow carcasses Of



Armour Beef dressing floor, 1952.
Courtesy Chicago Historical Society

facial recognition, the response is to accept regulation at the
margins but to leave untouched the underlying logics of pro-
duction.

Two other figures loom large in the history of workplace
automation: Henry Ford, whose moving assembly line from
the early twentieth century was inspired by Chicago’s disas-
sembly lines, and Frederick Winslow Taylor, the founder of
scientific management. Taylor forged his career in the latter
years of the nineteenth century developing a systematic ap-
proach to workplace management, one that focused on the
minute movements of workers’ bodies. Whereas Smith’s and
Babbage’s notion of the division of labor was intended to pro-
vide a way to distribute work between peoplé and tools, Taylor
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narrowed his focus to include microscopic subdivisiops ;
In the

actions of each
As the latest technology for precisely tracking time, ¢
» the

stopwatch was to become a key instrument of workplace g,
veillance for shop-floor supervisors and production engine e;s
alike. Taylor used stopwatches to perform studies of workers
that included Jetailed breakdowns of the time taken to per.
form the discrete physical motions involved in any given task.
His Principles of Scientific Management established a system
to quantify the movements of workers’ bodies, with a view
to deriving an optimally efficient layout of tools and working
rocesses. The aim was maximum output at minimal cost.*
It exemplified Marx's description of the domination of clock
“Time is everything, man is nothing; he is, at most, time’s

worker.

time,
carcass.”*?

Foxconn, the larg
in the world, which makes Apple iP

example of how workers are reduc
forming tightly controlled tasks. Foxconn became notor

for its rigid and militaristic management protocols after a spate
of suicides in 2010.** Just two years later, the company’s chair-
man, Terry Gou, described his more than one million employ-
ees this way: “As human beings are also animals, to manage
one million animals gives me 2 headache.”*

Controlling time becomes another way to manage
bodies. In service and fast-food industries, time is measured
down to the second. Assembly line workers cooking burgers at
McDonald’s are assessed for meeting such targets as five sec-
onds to process screen-based orders, twenty-two seconds to
ass.emble a sandwich, and fourteen seconds to wrap the food.**
Strict adherence to the clock removes margin for error from
the system. The slightest delay (a customer taking too long to
order, a coffee machine failing, an employee calling in sick)

est electronics manufacturing company
hones and iPads, is 2 vivid

ed to animal bodies per-
ious
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can resultina cascadir'lg ripple of delays, warning sounds, and :
nanagement notifications. i
Even before McDonald’s workers join the assembly line, :
their time is being managed. and tracked. An algorithmic ;
«cheduling system incorporating historical data analysis and :
Jemand-prediction models determines workers’ shift alloca- |
tions, resulting in work schedules that can vary from week to :
week and even day to day. A 2014 class action lawsuit against :
McDonald’s restaurants in California noted that franchisees !
are led by software that gives algorithmic predictions regard-
ing employee-to-sales ratios and instructs managers to reduce |
staff quickly when demand drops.” Employees reported being 5
told to delay clocking in to their shifts and instead to hang
around nearby, ready to return to work if the restaurant started
getting busy again. Because employees are paid only for time
clocked in, the suit alleged that this amounted to significant ;
wage theft on the part of the company and its franchisees.*
Algorithmically determined time allocations will vary
from extremely short shifts of an hour or less to very long ones
during busy times —whatever is most profitable. The algorithm
doesn’t factor in the human costs of waiting or getting to work
only to be sent home or being unable to predict one’s sched-
ule and plan one’s life. This time theft helps the efficiency of
the company, but it comes at the direct cost of the employees.

Managing Time, Privatizing Time

Fast-food entrepreneur Ray Kroc, who helped turn McDon-
ald’s into a global franchise, joined the lineage of Smith,
Babbage, Taylor, and Ford when he designed the standard
sandwich assembly line and made his employees follow it un-
thinkingly. Surveillance, standardization, and the reduction of
individual craft were central to Kroc’s method. As labor re-
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hers Clare Mayhew and Michael Quinlan argue with .
-t andardized process, “The Fordig

o the McDonald’s st
ement system documented work and production tagks
1 It required on-going documented partic;.

e detai
nd entailed detailed control of each individual’s work
There was an almost total removal of all conceptug]

work from execution of tasks.”*’

Minimizing the time spent at each station, or cycle time,
became an object of intense scrutiny within the Fordist factory,
with engineers dividing work tasks into ever-smaller pieces
so they could be optimized and automated, and with super-
visors disciplining workers whenever they fell behind. Super-
visors, even Henry Ford himself, could often be seen walking
the length of the factory, stopwatch in hand, recording cycle

s in a station’s productivity*®

times and noting any discrepancie
Now employers can passively surveil their workforce
without walking out onto the factory floor. Instead, workers

clock in to their shifts by swiping access badges or by presenting
their fingerprints to readers attached to electronic time clocks.
They work in front of timing devices that indicate the minutes
or seconds left to perform the current task before a manager is
notified. They sit at workstations fitted with sensors that con-
tinuously report on their body temperature, their physical dis-
tance from colleagues, the amount of time they spend brows-
ing websites instead of performing assigned tasks, and so on.
WeWork, the coworking behemoth that burned itself out over
the course of 2019, quietly fitted its work spaces with surveil-
i?::.elcti:\zfl:fs in an eifort to create nejw forms of data monetizd-
afeed concgricsqm?lgon of the spdtial anal?'tics startup Euclli
ts paying memi)wlt the suggestion that it planiled t'o. t.racSI

Do TS ers as they inoved through their facilities.
55122 has added to its kitchens machine-vision Sy*”

tems that inspect a finj ) .
nished pizza to ensure the staff made 1t

gard t

pation a
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according to prescribed standards.*? Surveillance apparatuses
are justified for producing inputs for algorithmic scheduling
systems that further modulate work time, or to glean behav-
ioral signals that may correlate with signs of high or low per-
formance, or merely sold to data brokers as a form of insight.
In her essay “How Silicon Valley Sets Time,” sociology
professor Judy Wajcman argues that the aims of time-tracking
tools and the demographic makeup of Silicon Valley are no co-
incidence.* Silicon Valley’s elite workforce “is even younger,
more masculine and more fully committed to working all
hours,” while also creating productivity tools that are premised
on a kind of ruthless, winner-takes-all race to maximal effi-
ciency.** This means that young, mostly male engineers, often
unencumbered by time-consuming familial or community re-
sponsibilities, are building the tools that will police very differ-
ent workplaces, quantifying the productivity and desirability
of employees. The workaholism and round-the-clock hours
often glorified by tech start-ups become an implicit bench-
mark against which other workers are measured, producing a
vision of a standard worker that is masculinized, narrow, and
reliant on the unpaid or underpaid care work of others.

Private Time

The coordination of time has become ever more granular in
the technological forms of workplace management. For ex-
ample, General Motors’ Manufacturing Automation Proto-
col (MAP) was an early attempt to provide standard solutions
to common manufacturing robot coordination problems, in-
cluding clock synchronization.*® In due course, other, more ge-
neric time synchronization protocols that could be delivered
over ethernet and TCP/IP networks emerged, including the
Network Time Protocol (NTP), and, later, the Precision Time
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Protocol (PTP), each of which spawned 5 Variety of Comp.
implementations across various Operating system, B otlf ;{Fg
and PTP function by establishing a hierarchy of cloc g
network, with a “master” clock driving the “slave” ¢

The master-slave metaphor is riddled t
neering and computation. One of the earliest uses of this rygig
metaphor dates back to 1904 describing astronomicg) clocks
in a Cape Town observatory.*® But it wasp’t until 19605 thy
the master-slave terminology spread, particularly after jt vy,
used in computing, starting with the Dartmouth timeshay,
system. Mathematicians John Kemeny and Thomas Kurt; de-
veloped a time-sharing program for access to computing re.
sources after a suggestion by one of the early founders of A]
John McCarthy. As they wrote in Science in 1968, “First, all
computing for users takes place in the slave computer, while
the executive program (the ‘brains’ of the system) resides in
the master computer. It is thus impossible for an erroneous or
runaway user program in the slave computer to ‘damage’ the
executive program and thereby bring the whole system to a
halt.”*” The problematic implication that control is equivalent
to intelligence would continue to shape the Al field for de-
cades. And as Ron Eglash has argued, the phrasing has a strong
echo of the pre-Civil War discourse on runaway slaves.*®

The master-slave terminology has been seen as offensive
by Mmany and has been removed from Python, a coding lan-
guage common in machine learning, and Github, a software
development platform. But it persists in one of the most ex’-
pansive computational infrastructures in the world. Googles
.SPanner~named as such because it spans the entire planet—
1S a massive, globally distributed, synchronously replicated
database, It s the infrastructure that supports Gmail, Google
search, adver tising, and all of Google’s distributed services.

At this scale, functioning across the globe, Spanner syI-

locks,
hroughgy, .
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chronizes time across millions of servers in hundreds of datg
centers. Every data ce.nter has a “time master” unit that g
always receiving GPS time. But because servers were polling a
variety of master clocks, there was slight network latency and
clock drift. How to resolve this uncertainty? The answer was to
create a new distributed time protocol—a proprietary form of
time—so that all servers could be in sync regardless of where
they were across the planet. Google called this new protocol,
without irony, TrueTime.

Google’s TrueTime is a distributed time protocol that
functions by establishing trust relationships between the local
clocks of data centers so they can decide which peers to syn-
chronize with. Benefiting from a sufficiently large number of
reliable clocks, including GPS receivers and atomic clocks that
provide an extremely high degree of precision, and from suf-
ficiently low levels of network latency, TrueTime allows a dis-
tributed set of servers to guarantee that events can occur in a
determinate sequence across a wide area network.*®

What’s most remarkable in this system of privatized
Google time is how TrueTime manages uncertainty when
there is clock drift on individual servers. “If the uncertainty
is large, Spanner slows down to wait out that uncertainty,”
Google researchers explain.®® This embodies the fantasy of
slowing down time, of moving it at will, and of bringing the
planet under a single proprietary time code. If we think of the
human experience of time as something shifting and subjec-
tive, moving faster or slower depending on where we are and
whom we are with, then this is a social experience of time.
TrueTime is the ability to create a shifting timescale under
the control of a centralized master clock. Just as Isaac Newton
imagined an absolute form of time that exists independently

of any perceiver, Google has invented its own form of univer-
sal time,
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?ropnetary forms of t'ime have long been useq 1,
machines run smoothly. Railroad magnates in the p; e
century had their own forms of time. In New Englan ;n.eteenth
for example, all trains were to adopt “true time at Bolsr; 9
given by William Bond & Son, No. 26 Congress Street ”(‘)5? Zss
Peter Galison has documented, railroad executives w.feren’t
fond of having to switch to other times depending on which
state their trains traveled to, and the general manager of the
New York & New England Railroad Company called switch-
ing to other times “a nuisance and great inconvenience and no
use to anybody I can see.”* But after a head-on train collision
killed fourteen people in 1853, there was immense pressure to
coordinate all of the clocks using the new technology of the
telegraph.

Like artificial intelligence, the telegraph was hailed as
a unifying technology that would expand the capabilities of
human beings. In 1889 Lord Salisbury boasted that the tele-

d “assembled all mankind upon one great plane.”®
and the military used the telegraph

d, erasing more local forms

graph ha
Businesses, governments,
to compile time into a coherent gri
of timekeeping. And the telegraph was dominated by one of
the first great industrial monopolies, Western Union. In addi-
tion to altering the temporal and spatial boundaries of human
interaction, communications theorist James Carey argucs that
the telegraph also enabled a new form of monopoly capitalism:

“2 new body of law, economic theory, political arrangements,
organizational structures, and sci-

ustify and make effective the
olis-

management techniques,

entific rationales with which to
development of a privately owned and controlled monop

tic corporation.”** While this interpretation implies a kind of
technological determinism in what was a complex series of de-
velopments, it is fair to say that the telegraph— paired with
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the transatlantic cable—enabled imperial powers to maintain
more centralized control over their colonies.

The telegraph made time a central focus for commerce,
Rather than traders exploiting the difference in prices between
regions by buying low and selling high in varying locations,
now they traded between time zones: in Carey’s terms, a shift
from space to time, from arbitrage to futures.*® The privatized
time zones of data centers are just the latest example. The infra-
structural ordering of time acts as a kind of “macrophysics of
power,” determining new logics of information at a planetary
level.56 Such power is necessarily centralizing, creating orders
of meaning that are extremely difficult to see, let alone disrupt.

Defiance of centralized time is a vital part of this his-
tory. In the 1930s, when Ford wanted more control over his
global supply chain, he set up a rubber plantation and pro-
cessing facility deep in the Brazilian rain forest, in a town he
named Fordlandia. He employed local workers to process rub-
ber for shipping back to Detroit, but his attempts to impose his
tightly controlled manufacturing process on the local popula-
tion backfired. Rioting workers tore apart the factory’s time
clocks, smashing the devices used to track the entry and exit
of each worker in the plant.

Other forms of insurgence have centered on adding fric-
tion to the work process. The French anarchist Emile Pouget
used the term “sabotage” to mean the equivalent of a “go slow”
on the factory floor, when workers intentionally reduce their
Pace of work.®” The objective was to withdraw efficiency, to
reduce the value of time as a currency. Although there will
always be ways to resist the imposed temporality of work, with
forms of algorithmic and video monitoring, this becomes
much harder—as the relation between work and time is ob-
served at ever closer range.
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From the fine modulations of time withjp, factorie
the big modulations of time at the scale of Planetary co, ltlo
tation networks, defining time is an establisheq strategyio;
centralizing power. Artificial intelligence systems have alloyeg
for greater exploitation of distributed labor around the worlq
to take advantage of uneven economic topologies. Simyjt,.
neously, the tech sector is creating for itself a smooth globa]
terrain of time to strengthen and speed its business objectives,
Controlling time—whether via the clocks for churches, trains,
or data centers—has always been a function of controlling
the political order. But this battle for control has never been
smooth, and it is a far-reaching conflict. Workers have found
ways to intervene and resist, even when technological devel-
opments were forced on them or presented as desirable im-
provements, particularly if the only refinements were to in-

crease surveillance and company control.

Setting the Rate

Amazon goes to great lengths to control what members of
the public can see when they enter a fulfillment center. We are
told about the fifteen-dollar-an-hour minimum wage and the
perks for employees who can last longer than a year, and we
are shown brightly lit break rooms that have Orwellian cor-
porate slogans painted on the walls: “Frugality,” “Earn trust
of others,” and “Bias for action.” The official Amazon guide
cheerily explains what is happening at predetermined stops
with rehearsed vignettes. Any questions about labor condi-
tions are carefully answered to paint the most positive picture.
But there are signs of unhappiness and dysfunction that are
much harder to manage.

Out on the picking floor, where associates must pick up
gray containers (known as “totes”) full of purchases to ship,
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Fordlandia Time Clock, destroyed in the riot of December 1930.
From the Collections of The Henry Ford

whiteboards bear the marks of recent meetings. One had mul-
tiple complaints that the totes were stacked too high and that
constantly reaching up to grab them was causing considerable
pain and injuries. When asked about this, the Amazon guide
quickly responded that this concern was being addressed by
lowering the height of the conveyor belt in key sections. This
was seen as a success: a complaint had been registered and
action would be taken. The guide took this opportunity to ex-
plain for the second time that this was why unions were un-
necessary here, because “associates have many opportunities
to interface with their managers,” and unionization only inter-
feres with communication.®®

But on the way out of the facility, I walked past a live feed
of messages from workers on a large flat screen, with a sign
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above it that read, “The Voice of the Associateg Thie

less varnished. Messages scrolled rapidly past With ¢q
about arbitrary scheduling changes, the inability to book Vacy
tion time near holidays, and missing family OCcasjong an(i
birthdays. Pat responses from Management seemeq ¢, be my].
tiple variations on the theme of “We value your feedbacy »
“Enough is enough. Amazon, we want you to treat g like
humans, and not like robots.”*® These are the words of Abj
Muse, executive director of the Awood Center in Minneapo_
lis, a community organization that advocates for the workin
conditions of Minnesota’s East African populations, Muse js 5
soft-spoken defender of Amazon warehouse workers who are
pushing for better working conditions. Many workers in hig
Minnesota community have been hired by Amazon, which ac.

Was far
InPlaints

free busing to work.

What Amazon didn’t advertise was “the rate” —the
worker Productivity metric driving the fulfillment centers that
quickly became unsustainable and, according to Muse, inhu-
mane. Workers began suffering high stress, injuries, and ill-

But the day we met, Muse was optimistic. Even though
Amazon explicitly discourages unions, informal groups of
workers were SPringing up across the United States and staging

job. It’s such a courageous group of
real heroes »70 Indeed, that night, ap-
ouse workers walked out of a deliv-

-
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ery center in Eagan, Minnesota, wearing their mandated yel-
Jow vests. They were mostly women of Somali descent, ang
they held up signs in the rain, demanding such improvements
a5 increased wages for night shifts and weight restrictions op
boxes.”* Only a few days earlier, Amazon workers in Sacra-
mento, California, had protested the firing of an employee who
had gone one hour over her bereavement leave after a family
member died. Two weeks before that, more than a thousand
Amazon workers staged the first ever white-collar walkout in
the company’s history over its massive carbon footprint.
Eventually, Amazon’s representatives in Minnesota came
to the table. They were happy to discuss many issues but never
“the rate.” “They said forget about ‘the rate,”” recounted Muse.
“We can talk about other issues, but the rate is our business
model. We cannot change that.””> The workers threatened to
walk away from the table, and still Amazon would not budge.
For both sides, “the rate” was the core issue, but it was also the
hardest to alter. Unlike other local labor disputes where the on-
the-ground supervisors might have been able to make conces-
sions, the rate was set based on what the executives and tech
workers in Seattle—far removed from the warehouse floor—
had decided and had programmed Amazon’s computational
distribution infrastructure to optimize for. If the local ware-
houses were out of sync, Amazon’s ordering of time was threat-
ened. Workers and organizers started to see this as the real
issue. They are shifting their focus accordingly toward building
amovement across different factories and sectors of Amazon’s
workforce to address the core issues of power and centraliza-
tion represented by the relentless rhythm of “the rate” itself.
These fights for time sovereignty, as we’ve seen, have a
history. AT and algorithmic monitoring are simply the latest
technologies in the long historical development of factories,
timepieces, and surveillance architectures. Now many more
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sectors—from Uber drivers to Amazon warehoyge Workerg
to highly paid Google engineers —perceive themselyeg in thg

shared fight. This was strongly articulated by the €Xecutive gj.
rector of the New York Taxi Workers Alliance, Bhairayj Desyj
who put it this way: “Workers always know. They are oyt theré
building solidarity with each other, at red lights or jn restay-
rants or in hotel queues, because they know that in order tq
prosper they have to band together.””? Technologically drive,
forms of worker exploitation are a widespread problem i
many industries. Workers are fighting against the logics of
production and the order of time they must work within, The
structures of time are never completely inhumane, but they
are maintained right at the outer limit of what most people
can tolerate.

Cross-sector solidarity in labor organizing is nothing
new. Many movements, such as those led by traditional labor
unions, have connected workers in different industries to win
the victories of paid overtime, workplace safety, parental leave,
and weekends. But as powerful business lobbies and neolib-
eral governments have chipped away at labor rights and pro-
tections over the past several decades and limited the avenues
for worker organizing and communications, cross-sector sup-
port has become more difficult.”* Now AI-driven systems of
extraction and surveillance have become a shared locus for
labor organizers to fight as a unified front.s

“We are all tech workers” has become a common sign at
tech-related protests, carried by programmers, janitors, cafe-
teria workers, and engineers alike.’ It can be read in multiple
ways: it demands that the tech sector recognize the wide labor
force it draws on to make its products, infrastructures, and
workplaces function. It also reminds us that so many workers
use laptops and mobjle devices for work, engage on platforms
like Facebook or Slack, and are subject to forms of workplace
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Al systems for standardization, tracking, and assessment. This
has set the stage for a form of solidarity built around tech
work. But there are risks in centering tech workers and tech-
nology in what are more generalized and long-standing labor
struggles. All kinds of workers are subject to the extractive
technical infrastructures that seek to control and analyze time
to its finest grain—many of whom have no identification with
the technology sector or tech work at all. The histories of labor
and automation remind us that what is at stake is producing
more just conditions for every worker, and this broader goal
should not depend on expanding the definition of tech work in
order to gain legitimacy. We all have a collective stake in what
the future of work looks like.




