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Introduction
Sabine Nuss and Florian Butollo

Domin: ‘What sort of worker do you think is the best?’
Helena: ‘The best sort of worker? I suppose one who is honest and 
dedicated.’
Domin: ‘No. The best sort of worker is the cheapest worker. The 
one that has the least needs. What young Rossum invented was a 
worker with the least needs possible. He had to make him simpler. 
He threw out everything that wasn’t of direct use in his work, that’s 
to say, he threw out the man and put in the robot.’

Karel Čapek, R. U. R. (Rossum’s Universal Robots), Prague 1920

is it really all so different this time?

When the Czech writer Karel Čapek wrote his utopian drama Rossum’s 
Universal Robots (Rossumovi Univerzální Roboti in the original), he 
could not have anticipated the kind of global conquest that robots 
were about to embark on. His play is about a company that sells arti-
ficially manufactured humans. Masses of these robots are used as 
cheap labour in industry until they actually start changing the world 
economy. Eventually, the artificial humans revolt and destroy human-
kind. The play is considered to be the origin of the term ‘robot’; the 
utopia of an ‘artificial human’ in the form of a machine gradually 
became a reality over the subsequent decades. 

Even though human beings have certainly not been removed from 
the factory entirely, and modern industrial facilities have little in 
common with the humanoid robots Čapek imagined, automation has 
had a major impact on the world of work – from the highly automated 
processes in the automotive industry, the replacement of certain tasks 
by software, on to the so-called chat bots, text-based dialogue systems 
which replace or complement telephone service hotlines. The neolo-
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gism ‘Industry 4.0’ today suggests another technological leap, given 
that new, more efficient generations of automated systems equipped 
with environmental sensitivity (sensor technology) and the ability to 
learn (artificial intelligence, AI) can be integrated via the so-called 
Internet of Things. 

Although this may allow for progress in robotics, another central 
question in this context is that of the information flows, enriched with 
huge masses of data, through which individual companies and entire 
value chains adapt much faster to changes in consumer demand. The 
fields in which these technologies are applied have long ceased to 
be confined to the manufacturing of material goods. Automation 
through software increasingly refers to ‘immaterial’ labour such as 
call handlers in call centres, processing in banks and insurance com-
panies, and even in software programming. Moreover, cloud-based 
platforms, an IT infrastructure made available via the internet, allow 
for new forms of division of labour in the ‘information space’.1 The 
range spans from intensive collaboration between highly skilled sci-
entists in spatially separated innovation processes all the way to the 
fragmented tasks of precarious clickworkers.

Time and again, ‘science fiction becomes reality’, Brynjolfsson and 
McAfee write in their much-discussed book, The Second Machine 
Age.2 Seemingly sudden or visible developments in technology appear 
to emerge as something unprecedented, as ‘revolution’, about which 
only one thing seems certain: that nothing will remain as it was. 
Scientists, specialised journalists and protagonists from the digital 
economy have been warning against technological mass unemploy-
ment, the takeover of power by artificial intelligence, or both. The 
backdrop to these predictions is that while computing performance 
steadily doubled over the first two decades of the digital age and led 
to a change in modes of production and consumption, the exponen-
tial growth of this technology will likely result in a qualitative sea 
change in the next few years. Kevin Drum is among the authors who 
speak of an ‘AI revolution’; in his much-praised article, ‘You Will Lose 
Your Job to a Robot – and Sooner Than You Think’, he writes: ‘In 
addition to doing our jobs at least as well as we do them, intelligent 
robots will be cheaper, faster, and far more reliable than humans. And 
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they can work 168 hours a week, not just 40. No capitalist in her right 
mind would continue to employ humans.’3

Such a notion renders technology a fetish. Endowed with higher 
powers, it both descends on society from outside and revolutionises it 
– an inescapable technological determinism. Along these lines, Bryn-
jolfsson and McAfee attribute the polarisation of the world of work 
between high-skilled and low-skilled tasks since the 1980s to tech-
nology itself, entirely ignoring the rapid deregulation of the Reagan 
era. More critical analyses likewise often trace social effects back to 
technological developments, as, for example, with those warnings 
of a looming full automation that can supposedly only be countered 
through the introduction of an unconditional basic income.4 

Some analyses critical of capitalism and oriented on Marx refer to 
the famous ‘Fragment on Machines’, a passage from the Grundrisse 
that Marx himself never titled as such. Here, it is asserted, as early 
as the mid-nineteenth century Marx already described and clairvoy-
antly predicted full automation as a way of overcoming capitalism. 
In these manuscripts, dating to the years of the first global economic 
crisis in 1857/58, Marx sought to swiftly sum up his years-long 
economic studies in the face of supposedly imminent revolution. In 
his treatment of large-scale industry and the impact of machines, he 
asserted that the ‘immediate labour’ of humans increasingly ceases to 
be the source of wealth and that, consequently, labour time also has 
to cease being the measure of wealth and the exchange value in turn 
ceases to be the measure of the use value: ‘As a result, production 
based upon exchange value collapses.’5

Beside these utopian forward projections of current developments 
based on Marx, socio-technical dystopias are imagined as well, such 
as that of a seamless digital control of work or an atomisation of the 
entire working class into an army of individual self-employed crowd-
workers. Such fields of conflict will certainly emerge in the future and 
are already present in the world of work, as striking Amazon workers 
or staff at Mechanical Turk, Foodora and Uber will tell you. The gen-
eralisation of individual trends and tendencies in automation, digital 
control or platform-centred work, however, produces a technological 
fetish that obstructs a differentiated interpretation of contemporary 
capitalism from which political strategies can be deduced.
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digitalisation and the development  
of the productive forces

The chapters in this volume paint a no less critical yet differenti-
ated picture of the ongoing changes. The point of departure is the 
Marxian concept of the productive forces and the productive power 
of labour (or productivity of labour), which represents a helpful tool 
for making a well-founded assessment of the current socio-technical 
developments. 

Firstly, Marx’s use of the term helps draw attention to the fact that 
the development of productive forces is not an end in itself, but rather 
a mere means for capital accumulation. The level of the productive 
forces is not only determined by the current state of technology as 
such, but ‘by a wide range of circumstances; it is determined amongst 
other things by the workers’ average degree of skill, the level of 
development of science and its technological application, the social 
organization of the process of production, the extent and effective-
ness of the means of production, and the conditions found in the 
natural environment’.6 

In the process of competition, each company always seeks to 
increase the productive power of labour, so ‘as to shorten the labour 
time socially necessary for the production of a commodity, and to 
endow a given quantity of labour with the power of producing a 
greater quantity of use value’.7 The development of the productive 
forces is not an exogenous factor, but rather inscribed into the capital 
relation, and the development of new technologies and their use is 
determined to a large extent by this relation. With regard, then, to 
interpreting the current boost in technologisation or the accelerated 
proliferation of technology, this implies the need to understand the 
use of technology in the context of capital’s strategies: to what extent 
does it serve the increase of relative surplus value and its realisation, 
for example, when market advantages vis-à-vis the competition are 
to be secured through product innovation or new forms of interact-
ing with customers?

Conceived in this sense, the term ‘productive forces’ relegates 
digitalisation, in materialist terms, to a rather modest position. Dig-
italisation provides socio-technical solutions which are integrated 
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into historically specific accumulation strategies. It is adapted to ten-
dencies towards flexibilisation, financialisation, precarisation and 
the systematic rationalisation of entire value chains, all of which are 
characteristic of the more recent production models. Besides its con-
tribution to the rationalisation of the production of surplus value, 
digitalisation also serves strategies for accelerating turnover rates of 
goods, the diversification of supply, and the improvement of product 
quality – measures designed to achieve competitive advantages in the 
realisation of surplus value. 

Secondly, the concept of the forces of production warrants a more 
precise definition of what is really new and revolutionary and what is 
not. Marx writes in Capital: ‘Modern industry never views or treats 
the existing form of a production process as the definitive one. Its 
technical basis is therefore revolutionary, whereas all earlier modes 
of production were essentially conservative.’8 From such a historical 
perspective, the current changes appear to be more or less consis-
tent with previous, essentially permanent changes. Although both 
the theory of long waves put forward by Schumpeter and regula-
tion theory address the fact that capitalism is by all means able to 
‘shed its skin’ through the development of new basic technologies, 
the question remains as to which degree of change justifies speaking 
of a qualitatively new stage. A number of ‘hyphenated capitalisms’ 
(Sabine Pfeiffer) have been conceived in the more recent discussion, 
such as the frequently invoked ‘digital capitalism’ (Nachtwey/Staab), 
‘surveillance capitalism’ (Zuboff), ‘platform capitalism’ (Srnicek) or 
‘cybernetic capitalism’ (Schaupp).9 These contributions certainly 
provide convincing analyses of certain aspects of the digital economy. 
A comprehensive overview of how they are embedded in the totality 
of capitalist accumulation and which corresponding conclusions 
must be drawn, however, is outstanding.

A third aspect is related to a broader understanding of the term 
productive power of labour that also takes into account the signifi-
cance of cooperation, qualification, the scientific state of the art, or 
hierarchies regarding the level of scientific development. The use of 
new forms of robotics and the corresponding coordination of labour 
and production processes entail more elaborate, distinct and new 
forms of cooperation as well as changes in qualification require-
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ments, task designs and forms of control. The methodical error in 
most predictions of full automation is that this necessary mediation 
is left unconsidered, which leads to that hastily drawn link between 
abstract technical potential and labour market development. Yet it 
can be frequently observed that the use of new technologies is more 
demanding for the human labour capacity and can hardly be realised 
without an elaborate restructuring of work organisation.10 One reason 
for this is the increasing complexity of manufacturing processes, the 
extent of which only becomes visible when we take into consider-
ation not only the individual company, but the entire ensemble of 
‘immaterial’ activities such as research and development, marketing, 
coordination of sub-processes, etc., which make production possible 
in the first place. New approaches to work organisation such as ‘agile 
work’ in the area of white-collar labour reflect the increasing need 
for flexibility. Furthermore, this is related to higher requirements 
regarding the capacity for ‘social innovation’ through which the 
abstract technical potential can be combined to form a functioning 
socio-technical organism. 

This view of the total organism of value creation opens up a different 
perspective on the limitations of automation. The abstract possibility 
of replacing certain work tasks with machines is juxtaposed with the 
increasing complexity of processes which require constant adaptation 
to changing environmental conditions. Instead of assuming auto-
mation to be a static labour process, the image must be dynamised 
and the constant change in procedures must be taken into account. 
Full automation in the automotive industry would likely already be 
a reality if product development had remained at the level of Ford’s 
Model T, which was relatively simple in its construction and only 
manufactured in a single version in the early twentieth century. But 
the automotive industry is marked by rapid innovation and product 
cycles, a high product variety and complex product architectures. 
Adding to this is the emergence of entirely new requirements and 
sectors over the past decades, such as the IT industry, in which labour 
is deployed in new ways to create surplus value. Marx’s chapter on the 
‘industrial reserve army’ provides a formidable point of departure for 
a ‘more dynamic’ perspective.11 Marx does not prioritise the constant 
build up of an ever-greater base unemployment, but the cyclical inte-
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gration into, and ejection from, capital accumulation in accordance 
with the logic of constantly rationalising processes and expending 
labour ‘on an extended scale’ in the form of new functions in new 
sectors to satisfy new consumption demands, which in turn requires 
more sophisticated manufacturing processes. This interpretation 
reveals a fourth beneficial perspective for the reading of contem-
porary capitalism: the relationship between the development of the 
productive forces and the relations of production. Business federa-
tions and market research institutes predict that the use of robotics, 
the Internet of Things and AI will result in enormous growth – while 
entirely ignoring the fact that the so-called Third Industrial Revolu-
tion, i.e. the introduction of microelectronics in economic processes 
from the early 1970s, already triggered hardly any economic growth. 
The current technological thrust is occurring in the context of a long 
phase of weak economic growth, which both influences the forms 
of the application of technology and defines its limitations. In his 
chapter in this volume, Kim Moody points out the current reluctance 
to invest, which stands in stark contrast to the claim that businesses 
can catapult themselves into the land of milk and honey through the 
use of digital technology. On the contrary, digitalisation strategies in 
fact require higher investment in capital goods and the restructuring 
of social processes. Their refinancing and profitability are anything 
but certain in the light of stagnating and highly competitive markets. 
The so-called Fourth Industrial Revolution is therefore occurring – 
in contrast to what is suggested in the corresponding discourse – not 
as radical change, but rather as a tentative search process in which 
businesses alter selected individual processes in order to increase 
productivity. Whether they turn out to be profitable remains to be 
seen. A pump manufacturer from the Westerwald region in Germany 
embarked on a path of digitalisation in accordance with the concepts 
of Industry 4.0. Subsequently, although the company was able to 
diversify its product range – i.e. produce a broader range of pumps 
for industrial use and become less dependent on a handful of major 
customers – customers were unwilling to pay a higher price for the 
customised products. In this example, investment in digitalisation 
did not lead to higher profits, and Industry 4.0 actually resulted in a 
decrease in labour productivity.12 
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This case may represent a particularly drastic example, yet it 
points to a more general problem associated with capitalist accumu-
lation: the theoretically conceivable potential of new technologies 
comes into conflict with relations of production in which the need 
for permanent growth is inscribed. The tendency of capital to cut 
costs through reducing the amount of living labour stands in contrast 
to the fact that the exploitation of living labour is the only source 
of capital valorisation. This is expressed not least by the obsession 
with technical applications aiming at the conquest of market shares 
through a combination of user data analysis and flexible adjustment 
of manufacturing processes. Such applications may offer companies 
competitive advantages, but they do not expand the market volume 
as a whole. The hope for technology-induced growth thus remains 
a ‘false promise’,13 and the possibilities of further developing those 
technologies that may actually increase the social benefit remain 
quite limited despite the hype surrounding Industry 4.0 and AI.

the chapters in this volume

This brief outline of a reading of the current technological thrust 
based on the concept of productive forces hints at a task that is yet to 
be completed. While the contributions published in this volume rep-
resent only components of such a project, together they help produce 
a more diverse and precise picture that is necessary in order to artic-
ulate theoretical generalisations. 

The introduction to this volume is a chapter by Judy Wajcman 
presenting us with a summary review of recently published books 
that address the effects of automation and robotics with regard to 
the future of employment. Most texts in this genre predict that the 
current phase of digital technology will lead to a substantial loss of 
jobs – a feature that distinguishes today’s wave of automation from 
similar waves in the past. The review critically appraises these claims 
and puts some of the exaggerations regarding automation, robotics 
and Artificial Intelligence into perspective, calling for a greater focus 
on the social dimensions of technological development.

Part I consists of contributions that reflect the phenomenon of 
automation terminologically and historically. Elena Lange positions 
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rationalisation, and thereby digitalisation, in the Marxian theory of 
relative surplus production. Dorothea Schmidt draws our attention 
to the object of study that Marx had in mind and referred to in his 
day: the nineteenth-century Industrial Revolution and mechanisa-
tion. In her fact check, she concludes that Marx in part based his 
work on somewhat one-sided sources, which ultimately manifests in 
an exaggeration of the effects of automation. Karsten Uhl addresses 
visions of twentieth-century automation and demonstrates that the 
fear of technologically induced mass unemployment as a result of the 
‘factory without people’ is not a new phenomenon.

Frigga Haug takes readers on a journey through time in her report 
on the research project ‘Automation and Qualification’ (PAQ), which 
she headed from 1972 onwards. The project had set itself the goal of 
carving out an ambitious trade union policy from the perspective of 
working people in the face of the rapid technological changes of the 
time. Against the backdrop of this experience, she formulates ques-
tions that may provide an adequate orientation for current research. 
Christian Meyer takes a look at materialist technology debates of the 
past and postulates that contemporary social science lacks the con-
necting dots to link up with past discussions and a reception of the 
Marxian analysis.

The authors in Parts II and III address the use of robotics in the 
‘hidden abodes of production’ (Marx) as well as the effects of dig-
italisation and computerisation on contemporary relations of work 
and production. Kim Moody presents the volume’s introduction to 
the analyses of current developments. He investigates how and why 
robots were introduced at a very slow pace, all futurist hype aside. 
Ironically, the increased use of information and communications 
technology (ICT) has led to an increase in employment. Moody 
describes how both the dynamic of capital accumulation and the 
turbulences of capitalism have resulted in decreased investment in 
labour-saving technologies both in the USA and at a global level – an 
obstacle to the predicted replacement of human labour.

Sabine Pfeiffer takes the use of lightweight robots as an example 
and analyses how the digital transformation takes effect, or, rather, 
why it fails to do so in this particular case. Agriculture is also a field of 
application for robots and digitalisation. How exactly this occurs and 
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what impact it has on employment and the political economy of food 
production is investigated by Franza Drechsel and Kristina Dietz. 

Technically induced rationalisation not only occurs at the level of 
the individual company, but also between companies, at storage sites 
and along supply routes. The aim of digitally supported optimisa-
tion in this scenario is a more efficient linking up of functionally and 
spatially separated production processes. In his chapter on the reor-
ganisation of global value chains, Florian Butollo presents the forms 
this takes and its implications for the geographical distribution of 
production sites. Nadine Müller addresses the question of how com-
puterisation leads to a loss of a productivity-enhancing effect with 
regard to industrial cooperation and division of labour, particu-
larly the hierarchical separation of intellectual and manual labour, 
and with regard to management and task performance, and how this 
creates a – hitherto unknown – potential for democratisation. Phoebe 
Moore investigates the use of new sensor and tracking technologies 
in the workplace, how they feed into new management concepts such 
as agile work, and what effect this has on the employment conditions 
for workers.

The last Part of the volume introduces interpretative perspectives 
on the catchphrase ‘platform capitalism’. Christine Gerber presents 
the findings of a research project investigating labour processes on 
crowdwork platforms in which the tasks are localised, performed and 
paid via self-employed workers through an internet portal. Platforms 
lack traditional workplace structures; instead, they face an anon-
ymous, flexible and globally dispersed workforce. Do these forms 
of work represent something entirely new, or are we merely seeing 
the old system of power being perpetuated through new digital 
technologies?

Based on the examples of Uber, a platform connecting drivers and 
passengers, and Amazon Mechanical Turk, a crowdsourcing mar-
ketplace for a host of computer-based microtasks, Felix Gnisa shows 
how the real subsumption of work under capital changes in compari-
son to the classic factory of the industrial age, and which distinct new 
quality is at play here. According to the author, this analytical concept 
may serve to gauge the possibility of technological transformation for 
a democratic organisation of work.
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Sebastian Sevignani devotes his attention to the ‘prosumers’ who 
use (consume) internet services such as Facebook or Google while 
leaving (producing) their data, which in turn are used by the tech 
companies as raw material for their profit-oriented production. In 
particular, he addresses the much-discussed question as to whether 
these activities produce value and surplus value, and therefore 
whether they represent a new form of capitalist exploitation.

Timo Daum addresses the current hype surrounding Artificial 
Intelligence, confirming that we are currently in the midst of a stage 
of AI development in which the application technologies are rendered 
mass-marketable by tech companies, thus becoming everyday tech-
nologies. According to Daum, this is facilitating the consolidation of 
a new social operational mode in which the extraction, evaluation 
and valorisation of data are at the heart of economic activity.

In the final chapter, Simon Schaupp and Georg Jochum examine 
what potential the current technological development may hold for 
fundamental changes to the capitalist mode of production. Based on 
the concept of the ‘control transition’ (Steuerungswende), they gauge 
the possibility of sustainable and democratic economic planning in 
the digital age.




