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Abstract

A growing body of literature is challenging techno-fetishistic perspectives on digital
capitalism, as well as claims of the start of a new era characterized by total automation.
This article contributes to the ongoing debate on the implications of digital technology
for the future of labour by reading Moritz Altenried’s The Digital Factory (2022)
through the lens of labour history. The use of digital factory and digital Taylorism as
integrative tools significantly improves empirical evaluations of different digital labour
environments. However, because of their high degree of abstraction, there are a number
of limitations when applying these concepts to describe wildly disparate work
environments. To illustrate these limits, I use examples from twentieth-century debates
on technology and work autonomy, and (1) argue that a labour history perspective
warns us against overgeneralizing the effects of technology on labour control and worker
autonomy, and (2) broaden the discussion to larger issues of labour control before and
during digitalization, incorporating new theoretical questions such as our understanding
of classical Taylorism and, by extension, capitalism.

The Digital Factory is a timely and thought-provoking book that addresses the spectre
that haunts many studies of the digital revolution: the impending obsolescence of
human labour. The book adds significantly to the larger contemporary debate about
the implications of digital technology for the future of work. Moritz Altenried
contributes to a growing body of writing that calls into question techno-fetishistic
views of digital capitalism, as well as statements and forecasts about the onset of a
new period marked by complete automation. Written to challenge assessments that
are more concerned with the technological marvels of automation than with labour
relations, this corpus of literature makes the critical point that human labour is still
an essential prerequisite for modern global capitalism.

The book stands out in this growing body of literature by taking up the challenge of
carefully researching specific labour sites under algorithmic management. Based on
seven years of ethnographic research at several workplaces to investigate how
platform business models are changing the work process and working conditions,
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the book advances a compelling combination of theoretical breadth and empirical
depth, going beyond the field’s mostly theoretical works. “Wherever possible, I tried
to be present at the digital factories in question”, Altenried wrote, and the effort
paid off because the end result is a highly readable account that reveals humans,
who code and feed the algorithm, as the true agents behind the enigmatic control
of algorithmic management. The book is organized around the labour process in
the four areas of logistics, gaming, crowdwork, and social media. Altenried takes the
reader on a captivating tour that visits work settings ranging from Amazon
warehouses to online video games, from data centres to the gig economy to social
networks, and from content control businesses to social networks.

Altenried advocates for a perspective on the growth of digital technologies that is
anchored in an understanding of capitalism’s political economy by highlighting the
importance of power dynamics in influencing the structure, trajectory, and
implications of these technologies. His analysis stresses continuities in work
organization and labour management from the industrial workplaces of the
nineteenth and twentieth centuries to the digital workplaces of the twenty-first
century, on two grounds: the nature of the factory, and Taylorism. Altenried
correctly remarks that the factory’s most important role is often that of a
counterexample against which the transformation of labour and capitalism is
analysed (p. 4). However, rather than signalling the end of the factory age, he
contends that digital capitalism expands the factory model of centralized control
over vulnerable labour to encompass all aspects of the global economy, well beyond
the physical confines of factories. By utilizing digital technologies, factory logic is
able to explore novel spatial configurations through the mobilization, repurposing,
and recombination of fundamental Taylorist concepts. Therefore, Altenried
contends that we have to theorize “contemporary capitalism not by the factory’s
end, but by its transformation, multiplication, and generalization” (p. 160).

Both of these ideas have been circulating for some time. The term “digital
Taylorism” has recently been used to describe a number of organizational
approaches, such as quantification methods, microwork management,
standardization, and technical algorithmic management, that regulate contact
centres and platform-based labour processes." Labour historians have previously
contended that the factory, as a paradigm of production organization, has been
implemented in the service sector (namely call centres) and logistics and
distribution (warehouses).? Companies in the service sector (call centres) and

'Simon Head, The New Ruthless Economy: Work and Power in the Digital Age (New York, 2005); Phillip
Brown, Hugh Lauder, and David Ashton, The Global Auction: The Broken Promises of Education, Jobs, and
Incomes (Oxford and New York, 2010); Nick Dyer-Witheford, Cyber-Proletariat: Global Labour in the
Digital Vortex (London, 2015); Kristoffer Chelsom Vogt, “The Post-industrial Society: From Utopia to
Ideology”, Work, Employment and Society, 30:2 (2016), pp. 366-376; Lucy Taksa, “Scientific
Management”, in Adrian Wilkinson, Steven J. Armstrong, and Michael Lounsbury (eds), The Oxford
Handbook of Management (Oxford, 2017), pp. 19-38; Jamie Woodcock, Working the Phones: Control
and Resistance in Call Centres (London, 2017); Phoebe V. Moore, The Quantified Self in Precarity: Work,
Technology and What Counts (London, 2018); Jeremias Prassl, Humans as a Service: The Promise and
Perils of Work in the Gig Economy (Oxford, 2018).

2Gorkem Akgoz, Richard Croucher, and Nicola Pizzolato, “Back to the Factory: The Continuing Salience
of Industrial Workplace History”, Labor History, 61:1 (2020), pp. 1-11.
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logistics and distribution (warehouses) use the factory as a production model, adopting
historic Taylorist practices such as the use of technology to control the pace of work
and the fragmentation and mechanization of tasks to increase productivity while
deskilling workers. In such work environments, workers are subject to rigorous
regimentation and routine monitoring of their performance against metric norms,
leading to claims of modern-day “Satanic mills”. Altenried’s work is distinguished
by the fact that he successfully incorporates historical underpinnings and a wide
range of case studies to recognize the continuities between the long-standing
dynamics of capitalism and its allegedly innovative dynamics.

Altenried’s use of the digital factory as an integrative tool substantially enhances
empirical analyses of various digital labour environments. With digital factory and
digital Taylorization, he qualifies a specific way of work organization and method of
labour control that regulates the labour performed within digital network spaces. At
the same time, however, due to the high level of abstraction, the use of these
concepts to describe exceedingly diverse work settings presents a number of
drawbacks. The booKk’s strength becomes its shortcoming in the sense that the
factory metaphor and the Taylorism framework do not operate equally well across
all of the case studies it discusses. In what follows, I examine the book from a
labour history perspective to situate Altenried’s argument within longer histories of
control, both at work and more widely.

Firstly, Altenried’s rescue of the factory from its physical shell logically identifies it
as the quintessential capitalist workplace, characterized by strict labour control based
on division of labour, product standardization, and time coordination of activities, as
well as a social organization of labour that accelerated work and quantified the work
effort. He thus follows the mainstream historiographies of modern labour
management that locate the emergence of modern labour management techniques
in the factories. Recent scholarship, however, has revealed earlier attempts at labour
management methods in the context of non-industrial and physically coerced
labour.” Crucial labour-management techniques associated with modern scientific
labour management, such as standardization, minute division of labour, and even
the stopwatch, were developed under colonial, unfree circumstances long before
they were adopted in Europe. What Altenried calls “the logics and workings of past
factories” (p. 5) could be found in historical terms, for example, in plantations. The
“unexpected continuities” (p. 15) Altenried refers to can be traced back to earlier
instances. But there is little doubt that the constellations of these logics and
workings in digital factories are novel, and it is just this element that piques the
curiosity of the labour historian. The questions that need to be asked are: what are
the consequences in terms of labour control, political subjectivity, and resistance,
once the factory’s logic and working are removed from its physical structure? When
approached with such questions, our discussion of “the digital factory” expands far
beyond the issue of digital labour, taking on new theoretical dimensions, including

’D.R. Roediger and E.D. Esch, The Production of Difference: Race and the Management of Labor in U.S.
History (New York, 2012); Marcel van der Linden, “Unfree Labour: The Training-Ground for Modern
Labour Management”, in Marcel van der Linden, Global Labour History: Two Essays (Delhi, 2017),
pp. 13-27.
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our understanding of classical Taylorism, and, by extension, our understanding of
capitalism.

Secondly, Taylorism is not a static system; on the contrary, it has exhibited ongoing
historical variability and adaptability, shaped by the previous models of production
organization, the timing of the Taylorist principle’s introduction into a national
setting, its reception by labour, and the broader political landscapes. Beneath the
surface of apparent similarities resulting from the adoption of specific labour
management strategies, there exists a vast panorama of political and economic
factors that influence both internal and external labour regulation. Historians have
documented these variations, focusing on their social and political implications.*
The rise of Taylorist labour control in Germany is a significant chapter in the study
of these historical divergences. Unsurprisingly, a notable illustration of this
variation in The Digital Factory is in the chapter on labour and the political
economy of video games, where Altenried examines the quality assurance workers
in the German gaming industry and the professional video game players known as
“gold farmers” in China. Although “both groups of workers are part of the gaming
industry’s complex and transcontinental value chains” (p. 65), there are significant
disparities in work organization and external labour control. The notable contrast is
particularly evident in the “literally one piece of paper” (p. 80) discovered in the
Berlin office of the Chinese-owned gaming corporation. In these highly digital work
settings, that one piece of paper belongs to the works council, the first of its kind in
Europe, as Altenried acknowledged, in an industry where strikes and unions are
unheard of, yet a standard phenomenon in many “old industries” throughout
Germany. What established that “standard” were the significant advances made by
German workers after 1918, which gave the labour movement a strong voice in
debates over methods of increasing productivity. Taylorism’s historical
embeddedness, as seen in this case, is an important component of what Altenried
refers to as “a complex economic geography” (p. 18).

My third point concerns a central component of Taylorist work organization:
managerial labour. Where does algorithmic management sit in the long history of
Taylorist management? At the heart of Taylorist work organization was managers’
monopoly of knowledge and expertise. By concentrating knowledge in their hands,
Taylorism aimed at completely separating work conception from work execution.
The digitalization of management challenged this separation by changing the role of
management from responsibility “for the performance of people” to responsibility
“for the application and performance of knowledge”. While, in traditional factory
settings, management extracts information from workers in order to control
workflows and intensify production, this process is now at least partially automated,
as software systems capture workers’ activities to datafy and analyse them. In 2015,
The Economist described the changing role of managers in the age of digital

“Joan Campbell, Joy in Work, German Work: The National Debate, 1800-1945 (Princeton, 1989); Mauro
F. Guillén, Models of Management: Work, Authority, and Organization in a Comparative Perspective
(Chicago, 1994); Mary Nolan, Visions of Modernity: American Business and the Modernization of
Germany (Oxford, 1994); Gorkem Akgoz, “Experts, Exiles, and Textiles: German ‘Rationalisierung on
the 1930s Turkish Shop Floor”, International Review of Social History, 66:2 (2021), pp. 179-216.
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capitalism as follows: “In Taylor’s world, managers were the lords of creation. In the
digital world, they are mere widgets in the giant corporate computer”.” The truth,
however, appears to be more nuanced than that.

Over fifty years ago, Harold Wilensky, an American organizational sociologist,
observed that “white-collar automation entails both upgrading and downgrading”,
wherein top-level management gains authority over middle-level management,
similar to how scientific management in the past enabled supervisors to exert
control over workers.” Wilensky projected that the top management would
experience a greater degree of separation from the rest of the organization, resulting
in a more distinct division between those who make decisions regarding “what is to
be done and how” and those who carry out those decisions. In time, this division
would be more pronounced and elevated, and the men who previously imposed
Taylorism on the working class would themselves have been Taylorized. It appears
that his predictions were accurate. The persistent increase in vertical division of
labour between managers in contemporary work organizations also means a
growing separation between workers and management as a whole. The ability of
capitalists and their functional elites to conceal managerial authority behind
algorithmic management techniques frees them from the obligations previously
imposed by the Fordist capital-labour nexus, building on a class compromise
between organized industrial capital and labour.

But what exactly happened to managerial labour itself? How is automated
decision-making hidden from both workers and managers? Altenried’s primary
focus is on microtasks, which are repetitious, dull, and have clear boundaries. These
tasks require low investment in training and development, and they are carried out
with increased supervision and workforce utilization via algorithms. However, his
analysis does not go into detail on managers™ first-hand experiences with these
technical improvements. As algorithms have assumed managerial tasks, I have been
left wondering about the fate of managerial labour and the limits of control at
work. To what extent did platforms outsource the middle-manager position? Can
we talk of the process of dehumanizing managerial roles? To what extent do these
different work settings show similarities in the reconfiguration of labour-
management relations?

The intensification of labour control through the use of performance management
tools and the increasing levels of work intensity have been captured in terms such as
“an assembly line in the head”, “quantified workplaces”, and “algocratic systems of

governance”.” Empirical studies have shown that these new work organizations rely

*“Digital Taylorism: A Modern Version of ‘Scientific Management’ Threatens to Dehumanise the

Workplace”, The Economist, available at http://www.economist.com/news/business/21664190-modern-
version-scientific-management-threatens-dehumanise-workplace-digital, accessed 19 January 2024.

®Harold L. Wilensky, “Work, Careers and Social Integration”, International Social Science Journal, 12
(1960), pp. 543-560.

7Phil Taylor and Peter Bain, ““An Assembly Line in the Head’: Work and Employee Relations in the Call
Centre”, Industrial Relations Journal, 30:2 (2003), pp. 101-117; A. Aneesh, “Global Labor: Algocratic Modes
of Organization”, Sociological Theory, 27:4 (2009), pp. 347-370; Phoebe V. Moore and Simon Joyce, “Black
Box or Hidden Abode? The Expansion and Exposure of Platform Work Managerialism”, Review of
International Political Economy, 27:4 (2020), pp. 926-948.
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on a blend of technologically driven measurements and discretionary human
management.® How might different variations of this blend play out in the many
case studies that Altenried investigated? For instance, how would the experiences of
workers dispersed throughout space, like social media workers or gold farmers, vary
from those of warehouse workers in the e-commerce industry? What are the
limitations of algorithms and automation in labour control, particularly in terms of
ensuring worker commitment? What about scenarios in which capital employs
algorithmic management to obscure managerial decision-making processes and
eradicate accountability?” And, last but not least, how might the mix of
technology-driven metrics and discretionary human management impact workers’
access to knowledge about the work organization and their resistance to
management in the labour process? This final query brings us to the subject of
worker subjectivity. Understanding the influence of digital technology on workers’
perceptions of control is essential for grasping capital’s current supremacy and
possible disruption. In the lengthy and complex history of resistance to technology
and the use of technology in worker resistance to employers, where do the new
forms of resistance under digital labour fit in?

The connection between technology and workers’ subjective perceptions of control
has been a key component of capital’s control of labour. A look at some of the key
evaluations of that connection may help us contextualize the contemporary debate
over digital technology and automation, which are sometimes portrayed as novel
and unprecedented interventions in the labour process. One crucial example of
such analysis pertains to the identical type of work that Altenried begins his book
with: the reproduction of texts. The Digital Factory opens with the story of
“ScanOps”, subcontracted workers at Googleplex, Google’s Silicon Valley
headquarters, who are employed in a project to digitize every book in existence.
Without the employee benefits that other Googleplex employees receive, the
ScanOps’ job is pressing the scan button on a machine that instructs the worker to
turn the pages in a rhythm. The ScanOps, reduced to a mere extension of the
machine and subject to a tight quota system, serve as our entry point into a world
of labour regimes that bear little similarity to the creative, communicative, or
glamorous image of employment at Google headquarters.

The labour involved in the reproduction of texts is the example Gramsci chose to
explain his views on Taylorism and the mechanization of the worker as well. Taylorism
supposedly produces a gap between manual labour and the “human content” of work,
Gramsci observes. When detailing the differences between printers, compositors, and
scribes in the past, he does not become nostalgic over the scribe’s loss of craftmanship.
The compositor, unlike the scribe, has to ignore the intellectual content of the text he is
reproducing, be much quicker, and “keep his hands and eyes constantly in movement,
and this makes his mechanization easier”. But rather than argue that this latter kind of
work is conducive to spiritual death, Gramsci sees it as potentially liberating in that

8Maurizio Atzeni, “The Labour Process and Workers’ Rights at Mercado Libre: Hiding Exploitation
Through Regulation in the Digital Economy”, Work in the Global Economy, 3:2 (2023), pp. 181-200.

“Phoebe V. Moore and Jamie Woodcock, “Introduction: Al: Making it, Faking it, Breaking it>, in idem
(eds), Augmented Exploitation: Artificial Intelligence, Automation and Work (London, 2021), pp. 1-9.
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automation permits another form of thought dissociated from the specific task
undertaken: “Once the process of adaptation has been completed, what really
happens is that the brain of the worker, far from being mummified, reaches a state
of complete freedom”. The unexpected forms of labour intellectualism enabled by
new industrial methods were recognized by American manufacturers, who knew
that “the ‘trained gorilla’ is just a phrase, that ‘unfortunately’ the worker remains a
man”, who not only thinks but also acts."’

Almost three decades after Gramsci, in her analysis of automation and new
humanism, Raya Dunayevskaya wrote about the 1947 West Virginia mine workers’
strike, dubbed “the first Automation strike”, against a continuous mining machine
known as the “man-killer”. The continuous miner, frightening in an “entirely new,
total way”, generated ghost towns throughout Pennsylvania and West Virginia,
resulting in the longest strike in mine workers™ history since the establishment of
the Congress of Industrial Organizations. Unlike Gramsci, Dunayevskaya saw
automation as threatening not only the worker’s body and livelihood (she quotes a
woman auto worker as saying, “All Automation has meant to us is unemployment
and overwork. Both at the same time [emphasis in the original]”), but also her basic
humanity. For her, the conflict over automation is a “struggle for the minds of
men” and an attack on work pride (she quotes a young worker who questions,
“What pride can you have in your work if everything is done electronically and you
are there just to blow the whistle when the machine breaks down?”).""

While automation is an actual heightening of the alienated labour in
Dunayevskaya’s analysis, Herbert Marcuse states in his letters to Dunayevskaya and
in One-Dimensional Man that the form of drudgery is “expressive of arrested,
partial automation”. While “restricted automation saves the capitalist system”,
Marcuse argued, “consummated automation would inevitably explode it”.'* The
1950s also saw the emergence of the first wave of debates on digitalization, which
characterized computerized automation as a radical departure from traditional
technology. This sparked political discourses that promised a significant
restructuring of labour, including the deconstruction of traditional jobs and
increasing leisure time for workers. Similar to Marcuse’s claim on consummated
automation, these discourses predicted that digitalization would release workers
from work as productivity continued to rise."” In these assessments, automation
was seen as a solution to problems associated with the crises of Taylorism and
Fordism.

The following decade, however, saw a decrease in productivity and an increase in
automation. Writing in the context of the “cankerous problem [of] the spreading
disenchantment of the American worker with his workplace” after ninety years of

'%Antonio Gramsci, Selections from the Prison Notebooks (New York, 1971), pp. 308-310.

""Raya Dunayevskaya, Marxism and Freedom ... from 1776 until Today (New York, 1958), pp. 269, 272.

2Herbert Marcuse, One-Dimensional Man (Boston, 1964), p- 25; Kevin Anderson, “The Marcuse:
Dunayevskaya Dialogue, 1954-1979”, Studies in Soviet Thought, 39:2 (1990), pp. 89-109, 98.

BMartin Upchurch and Phoebe V. Moore, “Deep Automation and the World of Work”, in Phoebe
V. Moore, Martin Upchurch, and Xanthe Whittaker (eds), Humans and Machines at Work: Monitoring,
Surveillance and Automation in Contemporary Capitalism (Cham, 2018), pp. 45-71.
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“markedly successful” Taylorism and shortly after the 1972 General Motors strike, “the
most dramatic instance of worker resistance since the Flint sit-downs in 19377, the
editor of the journal Mechanical Engineering pointed at automation as the possible
remedy for “antiwork syndrome and declining productivity”. After diagnosing the
problem as an excessively authoritarian industrial structure that resulted in endless
division and subdivision of duties that deprived workers of decision-making
powers, the editor saw the remedy as “the replacement of autocracy by democracy”.
In an unexpected twist, the author contends that the introduction of automated
technology rang “the death knell for scientific management” because it promised to
end the sense of powerlessness and meaninglessness that characterizes the work
relationship in machine-tending and assembly-line technologies. To fully exploit the
productivity potential of automation, management must extend this promise to
labour, rather than simply gifting it to them. Automation, in this scenario,
represented a promise to reverse the dehumanizing qualities by shifting the role of
the worker from providing skills to assuming greater responsibility in the
production process, hence enhancing worker control over the immediate work
processes.'* The shift here reflected a broader trend of challenging the concept of
skill specifically and its relationship to labour control in general.

The 1970s also witnessed the rise of the Labour Process (LP) debate, which has
mostly focused on the impact of technology on workers” scope of action and on
labour control in general. In his seminal study Labour and Monopoly Capital, Henry
Braverman contended that capitalist dominance over the labour process has been
gradually cemented through deskilling and degradation of work, and that this
same transformation of work will eventually lead to revolt by alienated workers. As
the issue of subjectivity continued to feed subsequent LP debates, the
automation-skill debate, as it related to long-term trends, shifted Braverman’s
singular focus on craft autonomy and expertise to a more comprehensive framework
for empirical investigation, including dimensions such as responsibility, abstractness,
and interdependence. The resulting discussion has argued that skill and worker
control over the labour process have multiple dimensions, and long-term automation
trends seem to encourage distinct shifts along each of these, which may be supported
or inhibited by other developments, especially developments at the broader societal
level."

How can these historical analyses improve our understanding of the current
conflict between the autonomy of labour and the logic of capital? What insights can
we gain from them regarding the relationship between measurement, surveillance,
and worker subjectivity? First, the diverse historical assessments I reviewed show
that there is always a dual character to automation in the workplace. There is a
spectrum between machinic subordination and autonomy at work. The
contemporary discussion on “digital Taylorism”, including Altenried’s analysis,

14Gamuel Walters, “Automation and Alienation: The View from the Factory Floor”, Mechanical
Engineering, 7:2 (1974), pp. 33-45, reprinted as “Automation and Alienation: The View from the Factory
Floor”, IEEE Engineering Management Review, 7:2 (1979), pp. 8-20.

>Paul S. Adler, “Automation, Skill and the Future of Capitalism”, Berkeley Journal of Sociology, 33 (1988),
pp. 1-36.
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echoes Braverman’s thesis in that it refers to a style of control that uses coercion, limits
labour’s breadth of action and subjectivity, and separates conception and
implementation. This tremendous control scenario is enabled by technical
applications such as real-time tracking and tracing, digitally assisted assistance
systems, and automation, which provide new opportunities for labour deskilling,
fragmentation, and standardization of labour processes. The problem with such
analyses is two-fold. On the one hand, they appear to overlook the fact that
artificial intelligence at work seems to be failing to deal with “the indeterminacy of
labour power”. The significance of algorithms used for measuring and supervising
work may be overstated due to little understanding of their practical application.'®

On the other hand, they assume restrictive labour control as the sole or main
interest of management, thus overlooking the possibilities of workers using the
same technological tools of labour control to “break” the system.'” Rather than
fulfilling “a historical wish of scientific management”, as Altenried contends
(p. 158), digital measuring of the labour process appears to be opening up new
possibilities for workers to push the frontier of control in the labour process
while also engaging in regulatory and distributive protests.'® Recent studies have
explored the emerging methods that workers are employing to oppose the
implementation of algorithms and automation in the workplace, examining the
possibility for new collective capabilities in the realms of data collection,
aggregation, and curation. The crucial questions to ask about this latest wave of
protests are: (1) How much continuity do they have with previous instances of
labour protests, and how do these new forms of labour organization differ from the
project of social control contained within the standard Taylorist model? And (2)
What are the building blocks for forging collective solidarity under conditions of
digital labour?

The historical assessments also warn us against overgeneralizing the effects of
technology on labour control and worker autonomy. As the proliferation of research
on various digital labour forms illustrates, even a predominantly digital economy
will have considerable diversity. The impact of digital technology is significantly
determined by the technology utilized and the type of control applied: direct and
restricting or indirect and activating. Digitalization takes many different forms,
depending on the industry’s technology and economic situation before automation.
We should strive to explain the greater diversity of outcomes through finer-grained
analysis of specific industries, firms, or tasks. The Digital Factory contributes
significantly to this effort by demonstrating once more what historians of labour,
management, and technology have repeatedly demonstrated over time and space:
technology is not a neutral, exogenous factor for change, but rather a tool employed
by capital to enhance competitiveness and exert control over labour autonomy.
Although digitalization, artificial intelligence, and robots are all examples of

'$Jamie Woodcock, “The Algorithmic Panopticon at Deliveroo: Measurement, Precarity, and the Illusion
of Control”, Ephemera: Theory ¢ Politics in Organization, 20:3 (2020), pp. 67-95, 68.

'7Beatriz Casas Gonzilez, “Automated and Autonomous? Technologies Mediating the Exertion and
Perception of Labour Control”, in Moore and Woodcock, Augmented Exploitation, pp. 87-99.

'8Charles Umney et al., “Platform Labour Unrest in a Global Perspective: How, Where and Why Do
Platform Workers Protest?”, Work, Employment and Society, 38:1 (2024), pp. 3-26.
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different sorts of technological inputs in the manufacturing process, their
implementation is still hindered by a variety of obstacles, including those of a
technical, economic, social, and political nature.
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