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Why “machines”?



Because, despite quite a bit of talk on both right and 
left about, e.g., a brand-new “cognitive capitalism,” 
labor that has become “immaterial,” and 

“frictionless” or “weightless economies” …  



… the key developments in digital capitalism of the 
last decade or two are nevertheless all about forms 
of industrial, extractive and energy-intensive 
mechanization pretty much in that old-fashioned 
19th-century material tradition of mechanization.



… the key developments in digital capitalism of the 
last decade or two are nevertheless all about forms 
of industrial, extractive and energy-intensive 
mechanization pretty much in that old-fashioned 
19th-century material tradition of mechanization.



I’m hoping that many of 
you share my view that one 
of the great theorists of that 
earlier phase of industrial 
mechanization was Marx. 



… and, like many others, I’m 
also hoping that Marx can help 
us understand the world of 
Google, Uber, Citadel and 
“surveillance capitalism” as 
well. 



I’m also hoping – and this might 
be a less familiar idea – that 
today’s digital world can help us 
understand a bit better what 
Marx himself was up to way 
back in the 19th century … 



… or, to put it another way, that it might helpful 
if we take Marx … 



… and, as Frantz Fanon suggested, “stretch” 
him (as all of us must stretch ourselves in our 
interactions with unfolding events).



To save time, I’m simply going to take for 
granted that industrial capital’s machines are 
there to expand and intensify the exploitation 
of labor. 
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To boost productivity per worker

To cheapen commodities

To control and concentrate workers

To spread the wage labour relation more 
widely

To accelerate turnover and 

To appropriate new feedstocks 



How do machines do all this? 

… And what happens in the 
process?



Let me start off with 
two of Marx’s answers 
that I think are helpful:



With industrial 
machines, the 
worker “appears” 
to “step to the side 
of the production 
process instead of 
being its chief 
actor.” 



To take one 
example, there 
is something 
that this 
person is 
doing , … 



… which, in 
the course of 
being 
mechanized, … 



… makes it possible and indeed necessary 
to see the human as “stepping to one side.”



But note that the reason that the human steps to one side is not 
because the machine does everything that she used to do. The 
machine takes only a small, stereotyped fragment of what she 
was doing and makes it “more productive,” ignoring the rest.  



By the same token, the factory workers are doing a 
lot of things that the human weaver was not doing. 



The key point is the fact that although the humans “step to 
one side” in important senses new to the 19th century, they 
don’t ever disappear. In tending the machines, they do 
something different, but they’re still there. 



Indeed, in greater numbers than ever before. The more machines, the more 
humans can be partly controlled by them, and the more humans needed to 
monitor them, care for them, clean them, etc. Nineteenth-century fossil-
fuelled mechanization was crucial for spreading capital’s wage labor 
relation around the world.



More: in order to boost 
productivity, textile machines 
needed (and repeatedly “maxed 
out”) the activities not only of 
workers inside and outside 
factories, but also of slaves, miners 
and Carboniferous-Era organisms. 



None of this stuff ever 
disappears, either. The 
frontiers continue to 
move.



Textile 
machines (for 
example) 
needed the 
“little hands” 
of small, 
clever 
workers 
darting in and 
out among 
the moving 
parts to keep 
the things 
working … 



… not to mention 
masses of 
pieceworkers laboring 
by hand outside 
factory walls to “fix” 
what the machines 
couldn’t do. 



Every new wave of 
mechanization also 
demanded new 
frontiers of living 
human or more-
than-human “waste 
work” to keep the 
machines 
functioning, 
whether it’s 
railway workers 
cleaning out 
locomotives, …  



… rubbish pickers 
picking rubbish ... 



… plantation trees 
and plantation 
workers cleaning up 
machine pollution ... 



… fenceline communities 
dutifully absorbing waste 
into their bodies ... 



… or the hardworking earth 
itself redistributing heat and 
carbon dioxide ... 



Meanwhile, in yet another 
region “to the side” of the 
machine, even a capitalist 
like James Joule needs to get 
into the act, exploiting his 
own (supposed “high end”) 
intellectual labor to help 
construct a new, omnibus 
thermodynamic “energy” 
that his engines can feed off 
in the course of entrenching 
the division of labor more 
effectively … 



“Say what?”

Energy!

And similarly for 
the other great white 
colonialist or 
patriarchal geniuses 
of 19th-century 
thermodynamics 
beavering away at 
theorizing and 
improving the steam 
engine …  



… and in the process 
working at reordering 
the landscape into a 
more machine-friendly 
form.

Thermodynamic energy 

perennial 
streams

growth of 
cropstrade winds

wood from 
commons for 
cooking

muscle 
power



ΔE = Q – W



Which brings us to the second of Marx’s 
points: 

 Capital always needs “living 
labor” of many kinds to create 
accumulable new value. The 
“dead labor” in machinery and 
extracted raw materials can’t 
do this by itself. The worker 
may well “step to one side,” 
but cannot disappear.



… “Living labor” being, for 
Marx, an open-ended 
concept encompassing, e.g., 
“vital energy”, “will”, 
“bodily subjectivity”, “form-
giving fire”, “self-negating 
capacity”, “the capacity to 
refuse or resist”, the “blood” 
on which the vampire of 
dead labor feeds to produce 
surplus. 



For me, one of the problems roiling 
many 21st-century Marxist debates is a 
failure to integrate (1) and (2).  



“Machine autonomists,” “accelerationists” and 
“luxury automated communists” tend to extrapolate 
from the fact that workers do continually “step to the 
side” of new machines under industrial capitalism to 
the idea that they might someday vanish altogether. 



Their critics, who insist that the labor theory of value 
isn’t going to become obsolete anytime soon, might for 
their part sometimes be tempted to underestimate the 
brutalities inherent in the fact that those workers 
(human and more-than-human) are indeed constantly 
being pushed “to the side” of new machines. 



My own view is that instead of 
looking at things one-eyed, … 



… we need both eyes. 



Both insights are needed for a dynamic 
view of current and future political 
movements.



Both are needed for comprehension of what 
David Harvey calls the “contradictory 
unities” of capital.



I.e., the crucially important movement of being 
forced to “step to one side” does not represent a 
motion toward someday “stepping out” …  but 
only toward new terrains of struggle. 



… and that this motion characterizes 
both the 19th and the 21st centuries.



So far I’ve been droning on about 
that 19th century … 

… and by now it should be evident 
that by “19th century” I mean not a 
past “date” but a continuing, 
cumulative process … 



… a 19th-century “past” that, to quote 
William Faulkner, is not only not 
dead, but not even past.



But now maybe it’s 
finally time to fast-
forward to the 21st t 
century.



Let’s move 
from looking 
only at this … 



… to looking at this as 
well.Let’s move 

from looking 
only at this … 



Both these photos reveal interlinked 
aspects of labor, or labor-power … 



… and activities that can be 
mechanized (sort of).



For example: 
what is she 
doing? 



recognizing threads, tools, locations 
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19th-century capital 
plucks out only one or 
two of these things for 
mechanization, … 



recognizing threads, tools, locations 

creatively following certain learned 
rhythms involving eye, finger, wood 
and arm

… discarding the 
rest, ...



recognizing threads, tools, locations 

creatively following certain learned 
rhythms involving eye, finger, wood 
and arm

… subjecting them to 
simplification or even 
“digitization,” ...



recognizing threads, tools, locations 

creatively following certain learned 
rhythms involving eye, finger, wood 
and arm

… and adding large 
quantities of 
thermodynamic 
energy … 

E



recognizing threads, tools, locations 

creatively following certain learned 
rhythms involving eye, finger, wood 
and arm

E… to get series of 
repetitive, stereotyped 
motions at blinding 
speeds … 



recognizing threads, tools, locations 

creatively following certain learned 
rhythms involving eye, finger, wood 
and arm

E… that in turn need to 
be tended, monitored 
and “fixed” by other 
forms of the obligatory 
living labor to prevent 
them from going feral.



recognizing threads, tools, locations 

creatively following certain learned 
rhythms involving eye, finger, wood 
and arm

E… all of this representing 
some of the 
microstructure of what 
Marx called a “rise in the 
organic composition of 
capital.”



Now let’s shift to the 
other picture. 



What are James 
Baldwin and friend 
doing? 



recognizing things (each other, 
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A good blanket term 
for all this might be: 
exercising the skills 
of interpretation.



recognizing things (each other, 
each other’s gestures and 
words, the location)

searching for information

interpreting or translating (each 
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building (or building on) trust
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Or, as the late David Graeber 
termed it, interpretive labor.

(A part of what he called the 
baseline communism that 
underpins all capitalist work on 
assembly lines, in offices, and 
along supply chains.)



Obviously, there’s a lot of overlap 
between what the people in these two 
photos are doing … 



For example, recognition … 
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But taken together, the 
interpretive skills in this 
picture represent a more 
basic level of work that 
underpins that at all other 
levels.



Just to clarify why this is true, let’s 
break down one of these basic 
aspects of living labor (common to 
both pictures) a bit further … 



… namely, that very 
work of recognition.



… Just how ubiquitous 
is recognition work?



character 
recognition



object 
recognition



cat 
recognition



retina 
recognition



face 
recognition



voice recognition



sentiment 
recognition



crosswalk recognition



disease recognition



price recognition



Not to mention the part 
that recognition plays in 
the rest of the work of 
interpretation ...



E.g., you first need to recognize 
something as a sentence …  

การอนุรกัษ์ธรรมชาตคิอือะไร?



什麼是自然保護？ 
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… before you can interpret or 
translate it: 



ما هو الحفاظ على الطبيعة؟ 
什麼是自然保護？ 

การอนุรกัษ์ธรรมชาตคิอือะไร?



ما هو الحفاظ على الطبيعة؟ 
什麼是自然保護？ 

การอนุรกัษ์ธรรมชาตคิอือะไร?

מהי שמירת 
?טבע



ما هو الحفاظ على الطبيعة؟ 
什麼是自然保護？ 

การอนุรกัษ์ธรรมชาตคิอือะไร?

מהי שמירת 
 ?Kev txuag xwm yog dab tsi?טבע
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什麼是自然保護？ 

การอนุรกัษ์ธรรมชาตคิอือะไร?

מהי שמירת 
 ?Kev txuag xwm yog dab tsi?טבע

Zer da naturaren kontserbazioa?
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On a thoroughly Marxist 
understanding, the main 
new thing about 21st-
century mechanization (as 
compared to 19th-century 
mechanization) … 



recognizing things (each other, 
each other’s gestures and 
words, the location)

searching for information

interpreting or translating (each 
other)

knowing which questions to ask 

building (or building on) trust

exercising respect

making decisions

(perhaps) negotiating

… is just that capital has 
now become capable of 
mechanizing (sort of) 
much more of this basic 
level of living labor than 
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… helped by a quartet 
of technical and 
industrial 
developments since 
around 2005. 



 
 

Renaissance of neural-net or deep-learning approaches: software 
that can continuously teach itself what algorithms are best at 
predicting whatever it wants to predict.
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Renaissance of neural-net or deep-learning approaches: software 
that can continuously teach itself what algorithms are best at 
predicting whatever it wants to predict.

Manufacture and distribution of a centralized worldwide net of 
small and increasingly sophisticated sensors like smartphones, 
surveillance cameras, iPads, etc.

Construction, via lots of unpaid human labor that uses these sensors 
and others, of huge libraries of digitized bits of information out of 
undigitized flows of human culture – encoded images, sentences, 
etc.

Increases in processing speed and capacity enabling conversion of 
these mountains of data into cheap, accurate predictions in very 
short times, using (e.g.) energy-hungry data centers.



… all of these things working 
together to form a far-flung 
“prediction machine” with no 
single location … 



… one which, like conventional industrial 
machines, is vastly energy-intensive.



For capitalists, this global machine looks to have the same 
advantages as (e.g.) earlier machinic weaving 
assemblages.
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Although 21st-century 
capitalist mechanization 
seeks to automate a more 
basic stratum of human 
work than 19th-century 
mechanization did, …  
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In other respects, it’s 
pretty much the same 
as that of the 19th 
century … 
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… and it’s crucial to keep 
this in mind if we as 
Marxists are not to fall 
into the new machine 
fetishisms of the digital 
age … 



To put it another way, if you as a capitalist can gain 
power over the restive weavers of Lyon … 



… by installing a Jacquard loom that produces embroidered 
silk 24 times faster than normal artisans could, … 



… then maybe by mechanizing 
the recognition of location … 

recognizing things (each 
other, each other’s gestures 
and words, the location)



… you can automate away the labor (and 
bargaining power) of truck and delivery drivers 
as well as a range of logistics and transport 
workers of other kinds … 



… while by automating the recognition of 
sentiments and preferences, and predicting the 
responses of each of millions of individuals to 
each of millions of individual commodities …   

recognizing things (each 
other, each other’s 
gestures and words, the 
location)



– that is, by constructing millions 
of “virtual yous” in a virtual 
commodity space – you might be 
able to move more quickly from 
production to consumption, 
perhaps even ultimately 
eliminating shopping entirely by 
shipping products to customers 
before they have ordered them – or 
even before they knew of their 
existence. 

PRODUCTION → SHOPPING → BUYING



PRODUCTION → SHOPPING → BUYING

– that is, by constructing millions 
of “virtual yous” in a virtual 
commodity space – you might be 
able to move more quickly from 
production to consumption, 
perhaps even ultimately 
eliminating shopping entirely by 
shipping products to customers 
before they have ordered them – or 
even before they knew of their 
existence. 



building (or building on) trust

Also, by automating trust … 



… via blockchain …



… you could gain 
new advantages over 
bankers, 
accountants, courts, 
lawyers, regulators, 
auditors, credit 
scorers, insurers, 
police, 
conservationists, 
scientists and the 
state itself while 
slashing transaction 
costs everywhere … 



… while with the addition of increased 
mechanization of search and negotiation … 

searching for information

negotiating



… you could streamline the privatization and 
monetization of even the tiniest and most exotic 
bits of property worldwide (via millions of 
automated or mechanized contracts).



The point I most want to stress, however, is 
the importance for social movements of 
remembering to use both eyes when looking 
at 21st-century mechanization, as we do 
when looking at 19th-century mechanization.



If the machines on the right are not “replacing” the weaver on 
the left, but rather taking only small, stereotyped fragments of 
what she is doing and “energizing” and repeating them at high 
speeds, giving rise to all sorts of contradictions, so too …   



… interpretation machines like 
Google Translate are not doing the 
“same things” as human translators, 
but rather are, again, plucking out 
selected bits from oceans of the living 
work of past and present human and 
nonhuman generations, then 
subjecting this “big data” that are 
even more endlessly repetitive than 
the spinning machine’s, in order to 
mass-produce cheap statistical 
predictions about which symbol 
string pairings would likely be most 
acceptable to human translators. This, 
too, leads to contradictions.



Nor are interpretation machines leaving humans 
completely “to one side”, with nothing at all left to do. 
On the contrary, interpretation machines, like textile 
machines, need ultimately to draw in more workers 
just to be able to function adequately for capital. The 
question, as always, is what those workers do, and how 
they are drawn in.



Hundreds of millions of humans are now machinic 
teaching assistants, each volunteering hours and hours of 
unpaid digitizing and de-digitizing work every day to 
corporations such as Google, Facebook,  Microsoft, 
Amazon, Apple, IBM, Alibaba, Tencent and  Baidu … 

… once again contributing toward satisfying capital’s 
perpetual hunger for fresh living labor.



Thus Facebook is the global #5 in market capitalization 
and #14 in profits – yet has only 48,000 paid employees. 
Luckily, it has worked out a way of supplementing that 
paltry ration of living labor with 2.8 billion unpaid 
workers.  



Just as, in a sense, it was the political organization of 
living labor symbolized in the old industrial machine 
that made the cotton magnates of the 19th century 
rich, it’s the political organization symbolized in the 
industrial interpretation machine that has made Bill 
Gates, Sergey Brin, Larry Page, Mark Zuckerberg, 
and Jeff Bezos some of the richest guys in the world.



… Not to forget that, to be 
productive, moreover, interpretation 
machines, like textile machines, also 
need (and voraciously use up) the 
energies of nonhumans, including the 
atmosphere and the earth.



Not coincidentally, the actions of all 
the interpretation machines in the 
world, of whatever type, remain as 
stubbornly “bitty” as the actions of 
all the weaving machines in the 
world. An “artificial general 
intelligence” (AGI) remains a long 
way off.

And this is not surprising. Capital 
doesn’t really need, and probably 
couldn’t afford, machinic laborers 
that perform the functions of well-
rounded interpreters (or AGIs). It 
can already get billions of the living 
human variety at bargain prices.



FINALLY … because it’s sometimes 
difficult, even for Marxists, to feel 
the inevitability of capital’s 
continuing, contradictory need for 
living labor in the digital age 
(computer interfaces are generally 
designed to disguise this), let me 
conclude with a few homely 
anecdotes.



The 1980s 
hand 
calculator 
had a small 
issue …



7/11 X 11



= 6.9999996



= 6.9999996

“7”

… requiring some of its actions 
to be mixed immediately with a 
tiny bit of living labor.



Of course, this was never a 
big problem, and the machine 
manufacturers eventually 
eliminated the issue.



But the point is that as soon as one such 
“problem” is eliminated, other needs for 
living labor pop up as a result. No machine 
can ever get rid of capital’s contradictory 
stance toward labor.



Fast-forward to 2017 and two friends trying 
to find their way through central London 
with the help of Google Maps. 





The machine says: 
To get from 
Mansion House tube 
station to St. Paul’s 
station, walk up 
Bread St. 30 meters 
to Cannon St., turn 
right on Cannon for 
3 meters, then turn 
left on Bread St. for 
100 meters … 



The machine says: 
To get from 
Mansion House tube 
station to St. Paul’s 
station, walk up 
Bread St. 30 meters 
to Cannon St., turn 
right on Cannon for 
3 meters, then turn 
left on Bread St. for 
100 meters … 

Again, the human re-
interpreter has to put in 
a little living labor in 
order to cope with the 
machine + central 
London combination., 
then 



The machine says: 
To get from 
Mansion House tube 
station to St. Paul’s 
station, walk up 
Bread St. 30 meters 
to Cannon St., turn 
right on Cannon for 
3 meters, then turn 
left on Bread St. for 
100 meters … 

“No, don’t ‘turn right’ 
on Cannon St. Just go 
straight through the 
intersection and stay 
on Bread St. up to 
Cheapside.” , then 



In other words, in 2017 the interpretation 
machine and its programamers were still 
working through the problems in 
probabilistically simulating contextual 
understanding of open-ended concepts like 
turn and just go straight through the 
intersection. Living labor on the ground had 
to fill in the gaps.



Or backtrack to the Wall Street “flash crash” of 2010, 
when one spring afternoon some stocks were traded at 
between $100,000 and a few cents and nearly 9% was 
wiped off the NYSE market’s value in 20 minutes.



Probably due partly to high-frequency traders’ 
algorithms independently “interpreting” one other in a 
millisecond or even microsecond feedback loops, crazy 
“prices” resulted that the living labor of humans would 
have recognized as not being workable prices.



More than a decade later, the “flash crash” 
(and the role of interpretation machines in 
its unfolding) is still not completely 
understood, and may never be. A bit easier 
to grasp is the 2011 case of the $24 million 
Amazon book … 



An expected 
price for this 
book might be:

c. $100 



… but for weeks 
the Amazon 
price was:

$23,698,655.93 



… but for weeks 
the Amazon 
price was:

$23,698,655.93 
(+ $3.99 shipping)

 



… again due to a 
“conversation” among 
pricing algorithms 
belonging to different 
firms in which the 
corrective living labor 
of humans was 
excluded … creating a 
mini-problem for 
capital itself.



Far from being trivial, cute stories about 
the “teething pains” of machines on their 
way to outgrowing humans, these 
anecdotes reflect the continuing 
relevance of Marx’s insights about 19th 
century mechanization to that of the 21st.
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