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Introduction

Algorithmic management—the direction, evaluation, 
and optimization of labor processes by software or digi-
talized means of production—is playing an ever increas-
ing role in the rationalization of work. Consequently, the 
sociology of work has developed great interest in the 
topic within the last decade. Internationally, the over-
whelming majority of studies research algorithmic man-
agement in the context of the so-called platform or gig 
economy [1–7]. In the German context, which will be 
central to this article, this focus is supplemented by stud-
ies that research algorithmic management in the context 
of manufacturing [8–12]. There is a consensus among 
those studies that at the level of the labor process, algo-
rithmic management enables extensive surveillance and, 
in terms of employment relations, contributes to precar-
ity. Thus, algorithmic management regularly seems to 
come at the expense of workers. If this is so, however, 
the question arises as to how workers react to this dis-
advantage. This question remains unanswered in most 
cases, as will be shown in detail below.

This problem becomes especially relevant in light 
of the proposed “Emancipatory Technology Studies” 
called for by this special issue. If we understand eman-
cipation on a preliminary basis as the struggles of sub-
altern actors against different forms of domination 
[13], workers must be at the center of “Emancipatory 
Technology Studies” within the sphere of production. 
This article therefore suggests a multi-level framework 
for the analysis of “technopolitics from below,” i.e., for 
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the different forms in which workers influence the use 
of technology at work. This framework was developed 
over the course of a 4-year research project on algo-
rithmic management of manual work in the sectors of 
manufacturing and delivery platforms in Germany.

The term technopolitics was first used during the 
period of the worldwide adoption of the Internet in the 
late 1990s [14]. In this context, technopolitics simply 
referred to “the use of new technologies such as comput-
ers and the Internet to advance political goals” ([15], p. 
16). It was connected to the hope of a radical democra-
tization of political discourses and of the public sphere 
more broadly. More recent iterations of the term tech-
nopolitics are also deployed with this sense of digitally 
mediatized communication [16, 17]. In what follows, the 
term is understood as “politics in production” [18] rather 
than communication. It furthermore refers to the domain 
of this politics concerned with negotiations over the 
design and use of technology. Most current approaches 
to the politics of digitalization1 in production are limited 
either to a macro-perspective on labor markets and insti-
tutional regulation of technology [20–24], or to conflicts 
at the immediate level of the labor process [25–28].2 Yet 
only if we take into account the interactions between 
institutional regulation and the labor process can we 
build a complete picture of the relevant factors of any 
politics of production. The analytical framework of 
technopolitics thus develops a multi-level model of the 
different forms of negotiating technology in produc-
tion. It sketches three “arenas,” each with different log-
ics of negotiation: (1) The arena of regulation, where 
institutional framings of technologies in production are 
negotiated, typically between state actors, employers’ 
associations, and unions. (2) The arena of implemen-
tation, where strategies of technology deployment are 
negotiated—in the German production model typically 
between management and works council.3 (3) The arena 

of appropriation in which different organizational tech-
nocultures offer contesting schemes for the actual use of 
technology in everyday work.

The first section of this article explains the methods 
used in the multi-case study from which the framework 
of technopolitics was developed. The second section 
reviews existing approaches on the digitalization of work 
and algorithmic management; it argues that the agency 
of workers in influencing the implementation of technol-
ogy has not received appropriate attention. Consequently, 
the third section sketches the concept of technopo-
litics, emphasizing the specific form of a technopolitics 
from below. The following three sections are organized 
according to the different technopolitical arenas: regula-
tion, implementation, and appropriation. Drawing on the 
empirical material of the case study, each section demon-
strates how workers influenced the deployment of algo-
rithmic management in each respective arena. The con-
clusion summarizes the results and discusses potential 
uses of the framework for future research.

The Case Study

The case study on which this article draws examined 
algorithmic control of manual work in Germany. It 
consisted of a “multi-case study” [29] focusing on 
four companies. As the sectors of industrial manu- 
facturing and of delivery platforms witness the most 
widespread use of algorithmic management [30, 31], 
interview partners were sought in these sectors spe-
cifically. Initial interviewees were selected based on 
the recommendations of experts such as engineers 
and trade unionists. These subjects were then ques- 
tioned about other relevant actors in the field, follow-
ing a snowball system [32]. “Comprehensive inter-
views” [33] were then conducted with managers, 
works councils, workers, technology developers, and 
trade unionists in order to identify strategies for deal-
ing with algorithmic management. On average, these 
interviews lasted for a little more than one  hour. 
According to the strategy of the comprehensive 
interview, the informants were asked three general 
questions concerning their perspective on algorith-
mic management in their companies. Subsequently, 
follow-up questions were asked to deepen relevant 
aspects of the interviewees’ narratives.

Based on these interviews and previous theoreti-
cal considerations, two companies from the sector of 

1 “Digitalization” here refers to the diffusion of digital technologies 
and corresponding practices in various areas of society, whereas 
“digitization” would describe the transformation of data into a digi-
tal form [19].
2 A remarkable exception is [1] which examines the gig economy 
in a multi-level analysis, with a focus on workers’ agency.
3 The works council is an institution specific to the German 
model of industrial relations in which workers are granted the 
right to elect representatives at the company level with specific 
rights to information and co-determination. All companies 
studied here had a works council.
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manufacturing and two platform delivery companies 
were selected as focus cases. The first manufactur-
ing company will be called Smart Solutions.4 It is a 
large corporation in the chemical industry which had 
just invested in digital infrastructure at the time this 
study began. The second company, Smart Electrics, 
is a medium-sized mechanical engineering company 
in which the shop floor workforce is largely composed 
of highly qualified technicians. At the time of study, 
it was just beginning to implement algorithmic man-
agement. The first company drawn from the delivery 
platform sector was Smart Shopping, a multinational 
online retailer with several warehouses in Germany. 
It was chosen as the third focus case, as it offered the 
opportunity to study the algorithmically controlled 
“low-skilled” work of pickers and packers in the ware-
houses. The second platform, Smart Delivery, trans-
ports meals from independent restaurants to consumers 
via bicycle couriers. Workers are controlled algorith-
mically without any requirement of personal contact 
with supervisors. Smart Delivery’s business model is 
considered to be among the vanguard of algorithmic 
management [25, 26, 34].

All focus cases were investigated using a combi-
nation of comprehensive interviews and participant 
observation [35]. Since interviews are not sufficient 
evidence on which to base conclusions about the use 
of technology, they must be supplemented by eth-
nographic analysis [36]. For this reason, the author 
worked at Smart Electrics and Smart Delivery to 
conduct participant observation. In the case of Smart 
Electrics, such observation was limited to two 1-week 
work assignments at an assembly line before and after 
the implementation of a digital work-control system. 
At Smart Delivery, it took the form of a 5-month 
employment as a mini-jobber. At Smart Solutions and 
Smart Shopping, participant observations were con-
ducted at a series of multi-day works-council work-
shops on the topic of digitalization of production. 
Audio recordings of these workshops were made and 
complemented by field notes.

In total, 53 interviews were conducted and six months 
of participant observation carried out. The collected data 
were analyzed according to the program of the dual the-
matic framework analysis [37] which combines analysis 

of data from ethnographies and interviews and contrasts 
conflicting perspectives on the same subject.

Technology Without Politics?

It is widely understood within the social sciences that 
technology carries political implications for nearly 
all aspects of modern life [38–40]. Moreover, as we 
have seen above, there is a vast scholarly discourse on 
the digitalization of work generally, and as it relates 
to algorithmic management in particular. Yet, there is 
a curious asymmetry of analytical perspectives: while 
most social science studies on corporate digitaliza-
tion analyze management as a strategically proceed-
ing actor seeking to improve its position of power, 
workers appear as objects of these processes who lack 
their own strategic agency. This asymmetry occurs 
primarily in three variants: the critical management-
centered variant, the symmetricist variant, and the 
governmentality variant.

The critical management-centered variant focuses on 
the implementation side of technology at work in criti-
cally examining managerial control strategies and prac-
tices of engineers, while the agency of workers is left out 
of the picture. On this side of implementation, there is a 
continuous stream of innovations in social and technical 
control to be discovered, many of which promise to solve 
the problem of the structural indeterminacy of the labor 
process comprehensively [3, 4, 7, 41]. Theoretically, it 
was repeatedly postulated that the intentions of imple-
menting both technologies and management strategies 
do conflict with their practical appropriation in the labor 
processes [42–44]. Yet, empirical analysis of algorithmic 
management often equates the presence of certain man-
agement strategies or technologies to the organizational 
practices as a whole. This risks taking management rhet-
oric at face value, albeit in a critical manner. By contrast, 
both the operational barriers to implementation of digital 
technology and autonomous appropriation practices of 
workers are systematically underestimated [45].

Obviously, there are many approaches which focus 
on the concrete interactions of humans and digital 
technologies in the workplace. Especially, science and 
technology studies (STS) have developed a variety of 
approaches emphasizing the symmetric co-constitution 
of technology and sociality. Studies on human computer 
interaction and workplace studies focus on interactions 

4 The names of all focus companies have been changed.
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with technology at the level of individuals [46–48]. The 
enactment approach emphasizes the contingent cultural 
practices that are the precondition for the use of technol-
ogy [43, 49, 50]. Approaches based on actor-network 
theory have argued for an understanding of agency as 
distributed in networks of human and non-human enti-
ties—including those composed of digital technologies 
[51–53]. Approaches based on new materialism have 
argued that human practices and technical apparatuses 
co-constitute each other in continuous “intra-actions” 
[54–56]. However, these approaches have been criticized 
for over-emphasizing symmetrical relationships and 
therefore not being able to take into account structures 
of domination or even fetishizing technology [57–59]. 
While some of these approaches mention “power” as a 
factor, they remain with an individualistic understanding 
of power that neglects more systemic structures of domi-
nation that define organizations in large part [60].

The third important variant of conceptualizing the 
relationship of workers towards algorithmic manage-
ment is aligned to governmentality theory. It builds on 
Foucault’s concept of the subject as an effect of power 
relations. Subjective desire is thus not considered as a 
possible origin of resistance but as the sum of its “tech-
nologies of the self”—and thereby becomes the central 
site of self-disciplining [61]. This concept of the sub-
ject was used to refer to the various self-disciplining 
and self-optimizing techniques of an “entrepreneurial 
self” that has become a dominant figure of the post-
Fordist world of work [62]. For the sociological analy-
sis of algorithmic management, this notion of subject 
became an important point of reference to mediate 
between the technical and the social dimension of 
control [63–67]. This focus on self-disciplining often 
leads to assumptions like: “Workers have internalized 
the imperative to perform, a subjectification process 
as we become observing entrepreneurial subjects and 
observed, objectified labouring bodies.” ([68], p. 2774) 
Governmentality approaches to technology at work can 
thus be understood as a departure from an understand-
ing of the subject, in which the self-disciplining and 
consensual involvement of workers was empirically 
diagnosed, but the subjective experiences of suffering 
in the capitalist production process always remained a 
point of reference for dissent [69, 70]. This departure, 
however, risks to overvalue managerial control strate-
gies and to veil practices of resistance.

There are of course notable exceptions to the tendency 
of neglecting workers’ agency in the implementation 

of workplace technology. Especially in the sector of 
the platform economy, several studies have pointed out 
resistant practices of workers [1, 6, 27]. The newly revi-
talized tradition of worker’s inquiry or co-research has 
brought about especially valuable perspectives on these 
instances of resistance [25, 26, 28]. Yet, resistance at the 
level of the labor process is not by any means the only 
approach by which workers attempt to influence the 
deployment of digital technologies. As will be demon-
strated in what follows, a distinction between different 
levels of technopolitics, ranging from appropriation to 
regulation, may be drawn. This paper therefore develops 
an integrated framework for a multilevel analysis of the 
various forms of technopolitics and lays special emphasis 
on the agency of workers.

The Technopolitics of Production

Negotiations of the use of technology at work are situ-
ated within the context of industrial relations. As the 
capitalist organization of labor brings about various 
social conflicts, work is one of the central fields of poli-
tics in modern societies [71]. These politics take place 
both within the workplace and beyond it, e.g., when 
states regulate production. The most elaborate con-
cept in integrating the analysis of these different levels 
is Burawoy’s “politics of production” [18]. Central to 
Burawoy’s concept of the politics of production is the 
interaction between the labor process and institutional 
regulation. Based on extensive ethnographic stud-
ies, Burawoy formulates three axes along which this 
dynamic may be analyzed: the difference between the 
politics of production and the political institutions that 
shape politics; the limitations imposed on both the labor 
process and on market forces; and third, the different 
modes in which politics and institutions at the level of 
production relate to politics and institutions at the level 
of the state ([18], p. 122–126). In this sense, the concept 
of the politics of production focuses on the interactions 
between production and its institutional framework:

Alongside the organization of work – that is, 
the labour process – there are distinctive politi-
cal and ideological apparatuses of production 
which regulate production relations. The notion 
of production regime or, more specifically fac-
tory regime embraces both these dimensions of 
production politics. ([18], p. 7–8).
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Thus, the politics of production result in power 
relations, which set limits of action to workers as 
well as to management, the so-called “production 
regime”. This opens up certain possibilities for action 
but restricts others. Burawoy’s concept of the politics 
of production—especially with regard to its concep-
tion of the interaction of labor process and institu-
tional regulation—proves to be an important building 
block for understanding the negotiation of technol-
ogy in work settings. However, it must be adjusted 
in several respects for the purposes of analyzing the 
specific problems presented by negotiations of tech-
nology. First, the implementation and use of technol-
ogy must be identified as a subfield of the politics of 
production in its own right. I will refer to this subfield 
as technopolitics. Secondly, questions of scaling must 
be addressed. To this end, I propose transcending the 
distinction between labor process and regulation by 
addressing three distinct arenas of technopolitics.

German labor sociologist Müller-Jentsch [72] speaks 
of the different fields of industrial relations as “arenas of 
negotiation.” Such arenas are understood as spaces for 
the regulated staging of conflicts and institutionalized 
conflict resolution and a “battlefield” where the respec-
tive actors not only seek to assert their conflicting inter-
ests5 but also to influence the procedural framework of 
negotiation itself. In this sense, the arena is both a com-
plex institutional system that determines which modali-
ties, interests, and actors are permitted and a delimited 
field of conflict that gives the actors options for action—
with defined limits—for solving specific problems. This 
concept is productive for an analysis of technopolitical 
negotiations in that it emphasizes both the variance of 
rules and the conflictual nature of industrial relations. 
Above all, however, it enables further differentiation 
of specific places of negotiation beyond the distinction 
between labor process and institutional regulation. How-
ever, the concept of the arena, with its focus on regulated 
conflict resolution, is biased in favor of the representa-
tional politics of trade unions, works councils, and the 
like. This conceptualization may lead to a systematic 
underestimation of informal practices—precisely those 
of the greatest importance for technopolitics and produc-
tion politics in general, as will be demonstrated below.

Three arenas of technopolitics are to be treated 
separately: (1) The arena of regulation, in which the 
institutional framework for the use of technologies is 
negotiated. (2) The arena of implementation, where 
strategies for the introduction of concrete technolo-
gies into production processes are negotiated. While 
Burawoy [18] only distinguishes between regulation 
and labor process, it is necessary to insist on a distinc-
tion between the logics of implementation and appro-
priation of the technologies with regard to technol-
ogy. Thus, the arena of appropriation (3) refers to the 
various and sometimes conflicting organizational cul-
tures which determine the actual use of technology.

Although politics is most conspicuous where conflicts 
arise, it persists across consensual constellations. The 
concept of negotiation thus encompasses both coopera-
tive and confrontational interactions, some of which are 
conducted implicitly, some explicitly. Such interactions 
can take place according to well-established rules and 
customary laws, in tacit agreements, conflictual “silent 
negotiations” or by means of formal agreements and con-
tracts. All actors in these negotiation processes, including 
the workers themselves, are capable of developing strate-
gic action.

Conflicts that take place within one arena and 
abide by its logic of negotiation may be termed intra-
arena conflicts. Negotiations may also transcend their 
arena in inter-arena conflicts. Such cases arise when 
organizational practices run counter to institutional 
regulations or when technologies are used in a man-
ner that deviates from the intent of their implemen-
tation. In general, the possibility of an accumulation 
of potential conflicts depends largely on how perme-
able arena boundaries are with respect to their modes 
of negotiation. If individual arenas are governed by 
different negotiation logics, if different actors are 
responsible for negotiations and other interests deter-
mine the agenda, a “leap” of conflicts from one arena 
to another becomes unlikely and the coexistence of 

5 The genuinely political moment in the concept of technopo-
litics is emphasis on the negotiation of conflicting interests. The 
interests of workers and capital are at the center of this conflict—

even if there are other regular lines of conflicts within firms: those 
between white-collar and blue-collar workers, between business 
people and technicians, between men and women, between old 
and young, etc. Goals, strategies and decisions cannot be derived 
solely from a set of objective interests. Instead, they are always 
shaped by normative and political-ideological orientations on 
the one hand, and by considerations of possibility for action and 
chances of success on the other ([73], p. 580).

Footnote 5 (continued)
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conflicts in one arena with cooperation in the other 
becomes possible ([72], p. 59). The extent to which 
such leaps actually occur therefore requires empirical 
verification.

This article emphasizes a specific form of technop-
olitics, namely technopolitics from below. This refers 
to the power asymmetry of actors in various arenas. 
Ordinary workers have the opportunity to resist cer-
tain technologies given their position in the produc-
tion process. However, they can only rarely decide 
directly the questions of technology design and 
implementation, and even less frequently influence 
legal and other regulations. “Below” thus signifies 
the position of actors on the lower end of structures of 
domination.6 In the context of capitalist production, 
workers find themselves in such a position structur-
ally, because they are controlled by their superiors 
in management. Anderson refers to these corporate 
structures of domination as “private governments” 
[75]. “Politics from below,” then, signifies struggles 
against a specific form of domination by those actors 
who are subjugated to it [76]. In the case of technopo-
litics, this for example refers to resistant practices in 
the arena of appropriation, which may influence the 
higher-level arenas. Thus, stepped-up technological 
disobedience can lead to the transformation or even 
abandonment of projects of technology implemen-
tation. Such outcomes, in turn, may rebound to the 
institutional arena; sometimes even institutional regu-
lations may be forced to adapt. However, it is impor-
tant to keep in mind that actors who are negatively 
affected by a certain relation of domination (e.g., 
workers in the capital relation) may be privileged by 
patriarchal, racial, or other relations of domination 
[77]. This means that the position of “below” is con-
nected to social context rather than to specific per-
sons. Thus, workers in a capitalist firm have in com-
mon that they are affected by corporate domination, 
but are they also divided along other lines of domina-
tion and discrimination, which is especially relevant 
for their capacity to act collectively.

The possibilities for workers to influence politics 
of production in general or technopolitics in particu-
lar is dependent on the power resources available 

to them. The extant literature usually divides these 
resources into organizational power and structural 
power [78–81]. Workers build organizational power 
in order to pursue their interests by organizing in 
trade unions or political parties. Additionally, work-
ers maintain structural power given their position in 
the production process. This position may again be 
differentiated further as market power and production 
power. Workers have market power when firms can-
not replace them due to tight labor markets. Firms are 
then dependent on these workers and are less able to 
withstand strikes, for example. By contrast, produc-
tion power is based on the strategically important 
position of workers in the context of production gen-
erally. Various studies show, for example, how the 
introduction of “lean production” has given workers 
new forms of production power, since the “just-in-
time” imperative has made supply chains more vul-
nerable to disruptions [82–86]

A problem of the power resource approach (PRA) 
for the analysis of technopolitics from below, how-
ever, is that it does not make a sufficient distinction 
between the various forms of power and the diver-
gent political logics entailed by them. The question 
of what sources of worker power can be identified is 
usually answered through an analysis of the power 
of trade unions [80] or workers’ parties [81]. In this 
regard, the PRA differentiates workers’ power into 
primary and secondary power [78], or into struc-
tural power and organizational power [80, 81], while 
assuming a direct transfer of the same interests across 
political levels. On the one hand, it is evident that 
workers can only build up power if they organize 
in some capacity. On the other hand, this implies in 
most cases a shift from “first person politics” to repre-
sentational politics.7 Collective actors such as unions 
can enter into negotiations with representatives of the 
employers’ side. These negotiations result in collec-
tive agreements or state regulations, which in turn 
define new frameworks for the mediation of conflict-
ing interests [88, 89]. Representational politics of this 
type is always confronted with the dilemma of power. 
Thus, every delegation of power to a higher level by 

6 Bourdieu, for example, uses the term “below” in his strati-
fied model of the social field to refer to the position of subordi-
nate actors [74].

7 The company level of this representation includes informal 
workers groups – and in Germany especially, works councils [87]. 
Equally important, however, is supra-company representation in 
trade unions and political parties [81, 86].
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definition increases its distance from its social base, 
and thereby also the probability of an emergent, sepa-
rate, and institutionalized self-interest. A substantial 
literature has shown that, in the course of the institu-
tionalization of trade unions and parties, these institu-
tions develop their own institutional logics which do 
not necessarily coincide with those they are meant 
to represent [90–92]. Thus, German trade unions are 
regularly conceptualized as “intermediary organiza-
tions” [93]: they mediate between capital and labor. 
Assuming a direct transfer of workers’ interests to the 
institutional representative bodies of trade unions and 
parties is therefore mistaken. Nevertheless, institu-
tionalized politics must be considered when analyz-
ing workers’ technopolitics. The question of whether 
a given practice is part of a technopolitics from below 
can therefore only be answered empirically and not a 
priori. It must be approached by way of consideration 
of all three technopolitical arenas.

The Arena of Regulation

The arena of institutional regulation can be defined in 
relation to what Burawoy [18] calls the “political appa-
ratuses of production.” This is where the institutional 
framework of technopolitics is negotiated. The role of 
such regulations for technological development has been 
studied in multiple contexts. Governmental policy rep-
resents an essential institutional basis for technological 
development [22].8 For our purposes, the role of the state 
in the emergence of algorithmic management is impor-
tant as well. However, it must be supplemented with two 
additional groups of actors: business associations and 
trade unions. Only by taking them into account is it pos-
sible to understand technopolitical regulation as a pro-
cess of political negotiation. Technopolitical regulation is 
understood here as the arena in which state institutions, 
business associations and trade unions negotiate the 
institutional framework of technology deployment. The 
analytical focus is thus on both policy measures already 
underway and on regulatory discourses through which 

demands for future changes are made. These two levels 
are closely intertwined, since institutional discourses pri-
marily have a mobilization function [94]. To illustrate 
this, I will draw on the empirical material of the study on 
the technopolitics of algorithmic management in manual 
work in Germany.

The logic of negotiation in the arena of regulation 
was centered on national economic advantages. Yet, 
the institutional framing of algorithmic management 
was negotiated quite controversially. Both the modes 
of negotiation and the results of technopolitics in 
the regulation arena provided important conditions 
for the implementation of algorithmic management 
within companies. German business associations 
have accompanied the latest wave of digitalization 
in production with a push towards the deregulation 
of employment relations [95]. Those employers and 
managers interviewed for the study called for the abo-
lition of working time regulations, the restriction of 
co-determination in companies, and the relaxation of 
data protection in order to adapt the labor market to 
digitalization. Since all of these demands come at the 
expense of workers, trade unions have taken an oppos- 
ing position in most areas. An important function 
of governmental technopolitics has been to mediate 
between these positions.

The technopolitics of the state actors researched here 
was characterized by a mixture of subsidization and medi-
ation of digitalization projects under the label “Industrie 
4.0” [96]. At the institutional level, bodies such as the 
state-led “Plattform Industrie 4.0” brought together actors 
from business associations trade unions and engineering. 
At the company level, “experimental spaces” established 
new practices of corporate digitalization by consensually 
exempting these spaces from existing regulations [97, 
98].9 Both formats aimed at pushing digitalization for-
ward in a consensual manner [96]. This constellation can 
be described as techno-corporatism 4.0. It is character-
ized by the participation of the trade unions in the imple-
mentation of digitalization [97]. Thus, interviewed union 
officials emphasized that they “get a foot in the door” and 
are granted a say in the concrete design of digitalization 
processes in return for their participation.

Traditional corporatism in Germany depended on a 
centralist model of industrial relations which allowed for  8 Kushida [21] shows how different governmental liberalization 

strategies in the telecommunications sector have become the 
starting point of divergent digitalization paths. Montalban and 
others [23] also emphasize the role of the state in the formation 
of the platform economy, using a classical regulation theory 
approach (see also [24]).

9 Such an “experimental space” was observed here in the case 
of Smart Electrics.
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“elite deals” among the heads of the respective interest 
groups [99, 100]. This does not appear to be the case with 
techno-corporatism. On the contrary, the latter, with its 
intra-organizational experimental spaces, is characterized 
by a partial shift of trade union technopolitics to the com-
pany level. It is thus part of a process of controlled decen-
tralization [101] of industrial relations in Germany. What 
is characteristic here is not elite dealmaking, but rather 
the adoption of business management logic by unions 
and works councils in the course of participation in pro-
jects of technology implementation. With this techno-
corporatism, a design-oriented, cooperative model of 
trade union technopolitics has emerged within the Ger-
man manufacturing sector. From the trade union point 
of view, this model has been partially successful. For 
example, the full automation-utopias of previous digitali-
zation programs like “Computer Integrated Manufactur-
ing” [102] has been abandoned. Instead, “Industrie 4.0” 
has taken the slogan “people at the center” as its motto 
and in some cases even promised the “reshoring” [103] 
of manufacturing jobs. With regard to data privacy, trade 
unions and works councils have so far been able to avert 
radical digital surveillance of workers. In this effort, 
they made use of the German Works Constitution Act 
(Betriebsverfassungsgesetz) and the European General 
Data Protection Regulation (GDPR). On the other side, 
by adopting the idea of flexibilization, employer-led par-
tial deregulation has been partially accepted.

Techno-corporatism also caused inter-arena con-
flicts, however. The design-oriented, cooperative 
model of trade union technopolitics went with par-
ticipation in concrete technology implementation 
and thus with the adoption of a business management 
logic. For some of the interviewed workers and works 
councils, this in turn led to alienation from the trade 
unions. A typical accusation made over the course 
of the interviews was that “the fighting spirit is no 
longer present in the unions.” This was also expressed 
in the tendency to decouple a technopolitics from 
below from the trade union organizations and a turn 
towards informal disputes. One example for this phe-
nomenon from the case study is an informal workers 
group at Smart Solutions, which pressured manage-
ment with go-slow strikes at a certain “choke point”. 
It is therefore doubtful whether the design-oriented, 
cooperative model of trade union technopolitics will 
prove to be stable.

In the platform delivery sector, the situation was 
somewhat reversed. This sector is not subsidized 

by the German state, but on the contrary is often 
depicted as the undesirable other of industrial digi-
talization. This also means that the institutions 
characteristic of German industrial relations [104] 
are very rarely operative in this sector,10 not least 
because unions have neglected it for quite some 
time. The design-oriented, cooperative model of 
trade union technopolitics had little chance of 
asserting itself in the platform sector, as a conse-
quence. Instead, an antagonistic mode of negotia-
tion emerged that largely followed the principles 
of social movement unionism [105, 106]. For the 
case of Smart Delivery, this has meant that workers 
have organized in a grassroots union and have con-
ducted informal strikes (“logout actions”) as well 
as protest rallies. At Smart Shopping, the workers 
organized themselves through an established union, 
which was, however, forced by the antagonistic 
nature of negotiations to apply unusually confron-
tational tactics. Yet whenever such social move-
ment unionism was successful, new steps towards 
institutionalization, such as the establishment 
of works councils, got under way. These in turn, 
according to their structural logic, contributed to 
a defusing of the antagonistic mode of technopoli-
tics. Thus, neither the design-oriented, cooperative, 
nor the antagonistic model of trade union technop-
olitics appears to be stable in the long term.

The results of the negotiations in the arena of 
regulation prefigured the settings of the arenas of 
implementation and appropriation. The case study 
identified four key results of these negotiations. 
The first is that no full automation has been pur-
sued. This is primarily due to politico-economic 
factors [107] but the participation of trade unions 
in the institutions of “Industrie 4.0” also contrib-
uted to this strategy. Secondly, new data protection 
regulations put legal limits to classical surveil-
lance. Thirdly, employers were largely success-
ful with their demands for digitalization to go 
along with more flexibility in employment rela-
tions. Fourthly, on the question of worker skills, 
employer and worker representatives were largely 
in agreement in their demands for additional IT 

10 Both Smart Shopping and Smart Delivery did have a works 
council at the time of the study; however, management in both 
cases took a relatively hostile stance towards this institution.
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training. These central issues also structured the 
technopolitical negotiations in the arenas of imple-
mentation and appropriation and will be discussed 
again in the corresponding sections.

In sum, unions are the central instrument of a tech-
nopolitics from below in the arena of regulation. How-
ever, a direct translation of workers’ interests into union 
politics cannot be assumed a priori, as we have seen 
above. In our case, a design-oriented cooperative and 
an antagonistic mode of union technopolitics emerged 
in the fields of industrial production and platform logis-
tics, respectively. In both modes, workers were able 
to bargain for some technopolitical concessions, but 
both suffer from internal contradictions, which make it 
unlikely for them to remain stable in the long term. The 
following sections will approach technopolitics at the 
organizational level.

The Arena of Implementation

The German Works Constitution Act provides that 
questions of work design be negotiated between man-
agement and works council. As technology heavily 
influences the design of work, works councils are 
entitled to information and partial co-determination 
regarding the implementation of new technology. 
Still, works councils cannot fundamentally block 
rationalization projects. This ambivalence results in 
a large empirical variance in works council action, 
ranging from co-management to class struggle [87]. 
This also translates to a wide variety of works coun-
cil stances on digitalization. Contrary to the reputa-
tion of works councils as a brake on innovation, no 
empirical evidence exists to suggest that companies 
with works councils should expect lower levels of 
digitalization [108].

Negotiations in the arena of implementation are 
mostly dominated by a business management logic. 
Thus, technology implementation is usually part of 
rationalization strategies aimed at increasing produc-
tivity. Pfeiffer ([60], p.14) distinguishes three general 
goals of the “technization” of work: (1) reducing nec-
essary labor, (2) increasing efficiency, and (3) process 
control. From these goals, the central conflict poten-
tial in the technopolitical arena of implementation 
arises. The use of technology, and in particular the 
mechanization of work in production, always aims 
either to replace living labor or to change its content. 

The companies in the present case study pursued all 
three of these goals.

Automation as the classic form of reducing necessary 
labor was observed in the case study mainly in one spe-
cific form of data-driven automation, which aims to use 
data from the labor process as the basis for software- or 
AI-based automation. Such was the case, for example, 
when the tracking data of human intra-logistics workers 
were used to build driverless transport systems. However, 
automation occurred to a much lesser extent than might 
be expected, given the scientific discourse on the topic 
[109–111]. The surveyed works councils were highly 
sensitive to the topic of job losses due to automation 
and were able to enforce a steady net level of staffing. 
In all researched companies, far-reaching automation in 
the area of manual labor in production and logistics was 
prevented by the cheap price of human labor relative to 
advanced robotics. In all four focus cases, management 
instead chose to implement digital assistance systems, 
which allowed for a lowering of qualification require-
ments with the aim of integrating cheaper labor.11 “We 
are really shifting work to less qualified and therefore 
cheaper workers, sure,” a manager of Smart Electrics 
stated. Migrants were a major source of such cheap labor. 
Thus, at some of the locations of Smart Delivery and 
Smart Shopping, migrants accounted for a majority of 
the workforce. The companies integrated them into the 
production processes through digital assistance systems 
that eliminated the necessity of speaking the native lan-
guage. The surveyed works councils were less sensitive 
to this issue of digital de-skilling, and only occasionally 
aimed to reach agreements with management regarding 
the re-qualification of workers.

An increase in efficiency was aimed at in regard to 
algorithmic management mainly in the form of flex-
ible workforce allocation. Thus, the workflows, sim-
plified via the assistance systems, largely eliminated 
the need for training processes. This makes it easier 
both to move existing workforces within the com-
pany and to integrate temporary workers more easily. 
Thereby, it reduces, in relative terms, the number of 
workers needed for flexible production. In the case of 

11 It is generally assumed that the major effect of digitalization 
on labor markets is a polarization in terms of skills [90–92]. The 
emphasis on de-skilling is not aimed at challenging this thesis 
but is due to the fact that the object of research was manual 
work, where de-skilling clearly outweighs upgrading.

79Nanoethics (2021) 15:71–86

Content courtesy of Springer Nature, terms of use apply. Rights reserved.



1 3

the food courier company Smart Delivery, algorith-
mic management was the technical precondition for 
a radical flexibilization of workforce allocation: shifts 
were assigned to the couriers by an algorithm and 
smartphone-based algorithmic management allowed 
for the spatial de-coupling of labor process and com-
pany. Thus, time sovereignty was a central topic of 
negotiation between management and works councils. 
In all cases, these negotiations led to restrictions in 
the companies’ pursuit of flexibilization in order to 
protect the autonomy of workers in choosing their 
working hours.

The main effort for algorithmic process control in 
the researched companies was digital surveillance. 
It is well established that digital technology enables 
extreme forms of surveillance of labor processes 
[41]. However, this technical possibility is limited 
by technopolitical negotiations in the arenas of reg-
ulation and implementation. As we have seen in the 
previous section, legal regulations heavily restrict 
digital surveillance. On the basis of these laws, the 
surveyed works councils were able to prevent most 
of management’s attempts to expand classical sur-
veillance to the extraordinary degree now available 
to it.12 Instead, another mode of control has emerged 
that can be termed a cybernetic one [8]. Thereby, data 
on labor processes was used primarily for immedi-
ate feedback to workers. These were then expected to 
“tune themselves” according to the feedbacks, as one 
manager put it. In this way, a continuous optimiza-
tion process was to be set in motion, which differed 
from the standardized time targets of Taylorism. As 
with the latter, cybernetic control also aimed to digi-
tally identify and eliminate “time waste” and thus to 
intensify work. The cybernetic logic of feedback ini-
tially seemed attractive both for management and for 
some works councils, as it can theoretically be imple-
mented without central storage of data. Although this 
allayed privacy concerns of some works councils, it 
reinforced rather than cushioned the problems of con-
stant work intensification. Most of the works council 
members surveyed were well aware of these dangers. 
Some of them tried to combat such intensification 
by means of agreements on health protection, which 

were intended to reduce stress levels. Yet, unlike data 
protection, works councils had fewer legal options for 
exerting pressure in this area.

In all cases, it became clear that both management 
and the works councils had much at stake when it 
came to algorithmic management. This also explains 
the contentiousness of the negotiations reconstructed 
in this study. Nevertheless, it is important to stress that 
works councils are intermediary institutions in tech-
nopolitical negotiations [87, 93]. Even more than trade 
unions, works councils are committed to the preserva-
tion of their companies, and as a result support most 
rationalization measures. In concrete terms, this means 
that although the surveyed works councils were able 
to avert various data protection violations, they had to 
accept the rationalization measures informing them in 
one form or another. As we will see in the next chap-
ter, this inevitable incorporation of works councils into 
management logic regularly led to alienation from the 
workforce in some cases. Thus, the question whether 
the works councils’ efforts for a humane digitaliza-
tion can be described as a technopolitics from below 
depends on the degree to which workers can influence 
the strategies of the works council, i.e., the democrati-
zation of co-determination in the workplace. As the fol-
lowing section will demonstrate, inter-arena conflicts 
emerged between the logics of control in the arena of 
implementation (to which works councils also con-
tributed) and the logics of appropriation—that is, the 
workers’ actual use of the implemented technologies.

The Arena of Appropriation

Technology appropriation here refers to the cultural 
references to and practical use of technologies by 
workers [43, 44]. It does not so much concern individ- 
ual practices, but rather shared cultural schemes which 
are always part of cooperation and communication 
within a company [112]. The logics of these appro- 
priation processes differ structurally from the log- 
ics of implementation strategies. Thus, when dealing 
with technologies in the labor process, organizational 
technocultures emerge. The term technoculture is usu-
ally understood as the digitally mediatized form of cul- 
tural expression [113–115]. A different interpretation will be 
used here, the term is used to refer to that part 
of the organizational culture, which assigns social sig- 
nificance to technologies [116].

12 A central negotiating instrument was the co-determination 
requirement for all implementation projects that can be used to 
monitor performance, i.e. virtually all digital technologies.
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When workers interact with a given technology, the 
routines of use do not simply emerge at a contingent, 
individual level, as some approaches to technology 
appropriation imply. Instead, the organized use of tech-
nology in the workplace is primarily determined by 
organizational hierarchies. Therefore, deviations from 
the official schemes of the use of technology also imply 
a form of “organizational disobedience” [117]. In this 
sense, a distinction can be made between official and 
subcultural organizational technocultures.13 While the 
former propagates a use of technology in accordance 
with organizational goals, the latter reflects autono-
mous practices of workers. In this sense, the ways in 
which workers appropriate technologies depend to a 
large extent on supra-individual technocultures. These 
technocultures can deviate significantly from manage-
ment’s ideas about the respective technologies—which 
constitute official organizational technocultures.14 Such 
official organizational cultures never succeed in fully 
determining the interpretation of reality. As no organiza-
tion can determine every action of its members, reflexiv-
ity and thus the possibility of criticism remain part of all 
organizational practices: while domination on a cultural 
level depends on defining what is real, this definition is 
always contestable, and alternative definitions of reality 
can be established. These then prepare the ground for 
manifest critique. This is what Boltanski [13] calls the 
“hermeneutic contradiction”. In terms of the appropria-
tion of technology, it is not only a matter of defining the 
function of specific technologies in the production pro-
cess, but also about the identity of the technology, i.e., 
its significance in terms of organizational culture. This 
is how organizational subcultures emerge. Subcultures 
can challenge, modify or even replace the official cul- 
ture. In some cases, they develop as an explicit 
antagonism to the official organizational culture, and 
thereby carry forward critical or resistant technocultures 
[118, 119].

In the case study presented here, a central issue in 
the cultural appropriation of technologies consisted in 
naming and thus defining machines. While manage- 
ment tried to establish identities that emphasized techno-
logical potentials and possibilities, workers established 

identities that ridiculed technology by emphasizing its 
technical dysfunctions and its role as instruments of con-
trol. In the two researched manufacturing companies, 
the central cultural practice that led to such critical tech-
nocultures was subversive humor. The workers gave the 
new technologies derisive names such as “Fiffi”15 for an 
autonomous transport robot or “the sex toy” for a digi-
tal control glove that vibrated if it registered undesired 
movements. This form of subversive humor is a rela-
tively riskless variant of critique: it addresses real prob-
lems, but the use of humor provides cover to workers.

In the platform company Smart Delivery, such 
subversive humor occurred only very rarely during 
the participant observation. The couriers’ criticism of 
algorithmic management and their employment rela-
tionships in general was much more direct and open. 
This can be explained by the fact that workers were 
exclusively controlled by algorithms and no managers 
were physically present. In this way, critical technocul-
tures could establish themselves much more safely and 
openly than under conditions of personal co-presence 
of management and workers.

In the everyday actions of workers, such resistant 
technocultures may translate into technological diso-
bedience. Technologies may be used contrary to the 
intentions of implementation. While open sabotage is 
relatively rare in everyday working life, the “misuse” 
of technology appears to be the norm rather than the 
exception [117, 120]. For example, workers generally 
use technology in their everyday work in such a way 
that it eases, or at least does not make more strenu-
ous, the task at hand. The cases studied here contain a 
large number of examples of such technological diso-
bedience. This ranged from manipulating algorithms 
to purposefully crashing digital systems in protest 
against algorithmic management [121].

In all four cases, the critical technoculture became 
the basis for resistant practices, as it fulfilled the func-
tion of a permanent mutual assurance of a common 
critical attitude between the workers. These resist-
ance practices took place both individually and collec-
tively. Workers at Smart Delivery, for example, tried to 
manipulate the algorithms of their delivery app, while 
workers at Smart Solutions tried to use the information 
from the work control systems to add breaks to their 
schedule. Such organizational disobedience usually 13 On the distinction between official organizational culture 

and subculture see [118].
14 Official organizational culture can be defined as a set of arbi-
trary symbols and structures of meaning arranged according to 
management preferences ([118] p. 170). 15 Fiffi ist the stereotypical German name for a stupid dog.
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takes place on the individual level and includes all those 
actions workers carry out against explicit or implicit 
instructions [117]. However, such actions can only be 
described as explicitly resistant if they assume a strate-
gic dimension. This usually goes hand in hand with a 
form of coordinated action, as in, for example, go-slow 
strikes or even sabotage. Thus, in the case study, in one 
instance, workers coordinated a collective slow-down, 
which was especially effective against the cybernetic 
mode of control: as the algorithms (which had substi-
tuted supervisory personnel) calculated performance 
targets from the tracking data of the actual labor pro-
cess, the workers managed to influence these targets 
themselves. Sabotage also occurred in one case where 
workers incapacitated the digital infrastructure of an 
intra-logistics department. In all cases, workers’ prac-
tices of appropriation influenced the implementation of 
algorithmic management. At Smart Delivery, for exam-
ple, the continuous development of the control app took 
the form of an arms race between the company and the 
appropriation strategies of the workers. In the case of 
the aforementioned digital glove, the distinctive logic 
of appropriation became especially evident. While the 
glove had been implemented with the approval of the 
local works council, its control function caused out-
rage among many workers. Thus, they constantly mis-
used the glove while it was introduced, which led to the 
cancellation of its implementation. In one group inter-
view, managers even stated that they would refrain from 
implementing any new wearable technologies, as these 
would encounter too much resistance on the shop floor.

In summary, workers themselves pursue technopo-
litics in their everyday work through a wide range of 
appropriation practices. The case study discovered a sur-
prisingly wide discrepancy between the logics of imple-
mentation and of appropriation. While, for example, 
digital feedback technologies were aimed at establish-
ing imperatives of self-optimization, in most cases, the 
workers’ technocultures emphasized technology’s control 
function and advanced a critical perspective of it. Estab-
lishing different forms of critical organizational techno-
cultures became the basis of resistant practices, which in 
turn altered many of the implementation projects.

Conclusion

This article suggested an analytical framework for 
the analysis of a politics of production concerning 

technology. With this framework, the paper aims to 
develop the conceptualization of an “Emancipatory 
Technology Studies” called for by this special issue. 
While even critical studies of digitalization largely 
ignore it, it is precisely workers’ agency that must 
be a starting point if we care to understand strug-
gles for emancipation in relation to technology in 
production. Such struggles take varied forms. Typi-
cally, they are divided into conflicts at the level of 
the labor process and institutional politics, e.g., in 
unions. This paper has therefore developed a frame-
work for the multi-level analysis of a technopo-
litics from below. Regulation, implementation, and 
appropriation have been articulated as arenas of 
technopolitics with distinctive logics of negotiation. 
The different negotiation logics of the arenas were 
illustrated by drawing on a multi-case study of the 
algorithmic control of manual work in manufactur-
ing and delivery platforms in Germany.

In the arena of regulation, the two sectors dis-
cussed revealed quite different modes of negotiation. 
The delivery platform sector is characterized by an 
antagonistic mode of negotiation. Because it has been 
neglected by official unions for some time, workers at 
Smart Delivery have joined a grassroots union, while 
workers at Smart Shopping pressured their union to 
escalate confrontation as a tactic. In manufacturing, 
by contrast, a framework of techno-corporatism is 
emerging, in which the regulation of technology is 
negotiated in a consensual and design-oriented man-
ner. Yet, in the cases of Smart Solutions and Smart 
Electrics, this approach led to the alienation of work-
ers who were critical of the digitalization. Conse-
quently, they partly decoupled their technopolitics 
from the official union line. A technopolitics in the 
arena of regulation, this case demonstrates, does not 
only take the form of unionized workers influencing 
institutional technopolitics, but perhaps relies even 
more fundamentally on the struggles of representa-
tion within the unions.

In the arena of implementation, we have seen how 
works councils tried to influence concrete strategies 
of digitalization within their companies. By draw-
ing on legal frameworks negotiated in the arena of 
regulation, works councils in all cases were able to 
restrict management’s plans for implementing digi-
tal surveillance. Moreover, in all cases, works coun-
cils criticized algorithmic management as a means of 
work intensification. In one case, they successfully 
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negotiated for the gains in working speed to be offset 
by additional free time. Yet works councils, as with 
unions, are bound to specific institutional regulations, 
which sometimes separate them from a technopoli-
tics from below. Thus, in one case, the works council 
approved a digital glove designed to control the labor 
process, which met stark resistance on the shop floor.

The arena of appropriation encompasses the most 
strident forms of a technopolitics from below. In this 
arena, direct action such as collective critique, inten-
tional misuse of technology, or even sabotage has been 
observed. While these are arguably also the least influ-
ential form of technopolitics, we have seen several 
instances in which appropriation practices success-
fully changed strategies of technology implementa-
tion. Collective technocultures thereby play an impor-
tant role in transforming “technological disobedience” 
of individuals into strategic collective practices.

The framework of a technopolitics from below 
is useful for the analysis of workers’ influence over 
the use of technology at work. Although this article 
focused on algorithmic management, the framework 
may be applied to the negotiation of other types of 
technology as well. In contrast to most industrial rela-
tions approaches, it is not limited to institutionalized 
forms of negotiation, but emphasizes the importance 
of informal practices. This approach is therefore par-
ticularly useful in situations where technology imple-
mentation leads to conflict; other approaches may be 
more appropriate for analyzing consensual constel-
lations. In terms of power resources, the framework 
of a technopolitics from below deviates from other 
approaches in its critical perspective of workers’ inter-
ests as they relate to their institutional representa-
tive bodies. The framework does not assume fidelity 
between the two. Thus, the question if the politics of 
works councils in the arena of implementation, or of 
unions in the arena of regulation both form part of 
a technopolitics from below, can only be answered 
empirically. To do so, the term inter-arena conflicts 
was mobilized to describe collisions between nego-
tiation logics in the different arenas. The term also 
underscores the dilemma of power: with every delega-
tion of power to a higher level, the distance from its 
social basis grows, and the probability of the emer-
gence of institutional self-interests increases. “Eman-
cipatory technology studies” in the sphere of produc-
tion must keep this in mind without limiting itself only 
to immediate conflicts at the level of the labor process.
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