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development workplaces in Germany and Kenya, we 
examine what work it takes to actually keep up with 
the imperative of agile work. The analysis brings the 
often invisibilized care practices of human and non-
human actors to the fore that are necessary to enact 
and stabilize the agile promises of flexibilization, co-
working, and rapid prototyping. Revealing the caring 
sociotechnical relationships that are vital for work-
ing agile, we discuss the emergence of power asym-
metries characterized by hierarchies of skills that are 
differently acknowledged in the daily work of tech-
nology development. The paper ends by speculating 
on the emancipatory potential of a care perspective, 
by which we seek to inspire careful Emancipatory 
Technology Studies.

Keywords  Agile work · Feminist science and 
technology studies · Matters of care · Emancipation · 
Background work

Introduction: Working Agile as the New 
Imperative for Technology Development

Today, the re-organization of work, especially spurred 
on by the agile work model, is a popular global trend in 
technology development. It includes the implementation 
of new tools to organize daily work tasks, the introduction 
of co-working areas, and access to prototyping machines 
such as 3D printers or laser cutters [1–3]. As opposed to 
previous more bureaucratic, slower, and depersonalized 

Abstract  The future of work has become a press-
ing matter of concern: Researchers, business con-
sultancies, and industrial companies are intensively 
studying how new work models could be best imple-
mented to increase workplace flexibility and creativ-
ity. In particular, the agile model has become one 
of the “must-have” elements for re-organizing work 
practices, especially for technology development 
work. However, the implementation of agile work 
often comes together with strong presumptions: it is 
regarded as an inevitable tool that can be universally 
integrated into different workplaces while having the 
same outcome of flexibility, transparency, and flat-
tened hierarchies everywhere. This paper challenges 
such essentializing assumptions by turning agile 
work into a “matter of care.” We argue that care work 
occurs in contexts other than feminized reproductive 
work, namely, technology development. Drawing on 
concepts from feminist Science and Technology Stud-
ies and ethnographic research at agile technology 
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processes in technology development, the model of agile 
work promises to quickly develop a first prototype, to 
increase flexibility, and to generate greater interdiscipli-
nary collaboration [4–6]. These pledges were first formal-
ized, amongst others, by a group of software engineers 
who formulated the “Agile Manifesto for Software Devel-
opment” [7] in 2001.

We regard the agile model as a new imperative of 
working as it has turned into one of the “must-have” 
elements of current attempts to re-organize work 
practices and technology development processes [8]. 
Various actors such as researchers, business consul-
tancies, political institutions, and industrial compa-
nies are intensively studying how agile work models 
could be best integrated into innovation strategies 
and the organization of work [9–11]. Turner [12], 
for instance, shows how start-ups and technology 
companies have undergone processes in which “hier-
archies have been replaced by flattened structures, 
long-term employment by short-term, project-based 
contracting, and professional positions by complex, 
networked forms of sociability” ([12], p. 239). More 
critical studies further emphasize how agile visions 
with originally emancipatory intents have been recu-
perated by capitalism [13–15], for example, how 
demands for less alienating and more self-determined 
work were translated into corporate structures and 
commercializable methods, tools, and machines. This 
is also the case in less institutionalized workplaces of 
technology development such as makerspaces1 that 
increasingly internalize commercial principles associ-
ated with the agile model. Once spaces for makers2 
believing in the democratization of knowledge pro-
duction by sharing technology, knowledge, and skills 
through digital means, makerspaces often turned to 
commercial, entrepreneurial, and agile practices [17, 
18]. Thus, the implementation of flexible and collabo-
rative workplaces, where workers quickly produce 
prototypes, has gained global momentum, compelling 

almost every working individual to follow and keep 
up with working agile.

What we observe is that the imperative to work 
agile goes together with strong presumptions regard-
ing the agile model as an inevitable method with uni-
versal effects: Agile work appears to be a tool that 
can be universally integrated and applied to different 
workplaces while having the same outcomes of flex-
ibility, collaborative work, and fast prototyping. We 
claim that perceiving agility as a necessity for soci-
etal progress and as a blueprint in varying workplaces 
reproduces power asymmetries, for example, the 
devaluation of ordinary routine practices [19] or the 
hierarchization between a putative center and periph-
ery of innovation [20], rather than engaging with 
emancipatory change. Recent research on agile work 
is rich in studies on new forms of surveillance and 
control [21, 22] and the role of materiality in flex-
ible work contexts [23]. However, these studies also 
treat the agile model as a given matter of fact, thereby 
accepting far too quickly its widespread persistence in 
technology development.

In this paper, we seek to extend studies on the agile 
re-organization of work by drawing on the concept of 
matters of care from feminist Science and Technol-
ogy Studies (STS) scholar Puig de la Bellacasa [24] 
and challenge the universal and essentialist perspec-
tives, promises, and demands circulating around the 
imperative of an agile workplace. Therefore, we turn 
agile work into a matter of care and examine what it 
takes to actually keep up with the imperative of agile 
work. Hence, and unlike recent studies on agile work, 
we foreground the diverse work practices that are 
often dismissed or perceived as running in the back-
ground but that are, in fact, essential requirements 
for the agile workplace. Moreover, we emphasize 
that the realization of working agile is not a social 
practice uniquely exercised by humans. Consider-
ing agile work as a complex, unstable sociotechnical 
assemblage3, we highlight how agile work consists of 
caring relationships between human and nonhuman 
entities.

In the first part of the paper, we illustrate our the-
oretical foundations of care, affects, and embodied 

1  Makerspaces are workshops that are accessible to those who 
are interested in producing, repairing or tinkering with the pro-
vided machine tools.
2  Makers are individuals who gather within a community that 
shares similar interests in digital fabrication by using tech-
nologies such as 3D printers, laser cutters or other industrial 
machines. Maker communities are informed by different ide-
ologies ranging from self-sufficiency, anti-capitalist production 
or democratized knowledge transfer on the one hand, and com-
mercialization and entrepreneurialism on the other [16].

3  Regarding agile work as a sociotechnical assemblage means 
that human and non-human actors not only constitute the agile 
work environment, but at the same time are also constituted by 
it [25].
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work as mainly coming from a feminist STS perspec-
tive. The second part then draws empirical attention 
to what is cared for while new technology is being 
developed and innovated at agile workplaces. Our eth-
nographic research comprises several research stays 
at Kenyan makerspaces between 2015 and 2017 and 
at German industrial companies between 2016 and 
2019. By focusing on the actual work carried out by 
technology developers at agile workplaces, we inves-
tigate the invisible everyday work to enact the prom-
ises of flexibilization, co-working, and rapid prototyp-
ing. We argue that agile work is only able to function 
due to the (often taken-for-granted) work of caring for 
its enactment and stabilization. The third part of the 
paper elaborates on power asymmetries, which we 
characterize as hierarchies of skills that are differently 
acknowledged in the daily work of agile actors. We 
conclude by speculating on the emancipatory potential 
of caring sociotechnical relationships that re-frame 
agile work from being merely a tool of efficiency to 
being a possibility of caring for one another without 
asymmetrical power dynamics.

Matters of Care: Background Work and Affective 
Work

The perspective on care illuminates the often-dismissed 
aspects of work happening in the background. Therefore, 
we use Puig de la Bellacasa’s concept “matters of care” 
to analyze the inevitable work of enacting the socio-
technical assemblage of agile work. We draw on femi-
nist STS and the sociology and geography of work and 
making to emphasize the importance of researching the 
affects and bodies at work in the context of technology 
development.

Feminist STS scholar Puig de la Bellacasa [24] 
expands on Latour’s “matters of concern” [26], which 
exposes the knowledge politics of facts and their “stag-
ing” as concerns and, thus, as things4 that matter. 
Latour’s matters of concern outline how facts are enacted 
and stabilized by their underlying politics, desires, and 
concerns. Yet both Puig de la Bellacasa and Latour seek 
to turn away from research that focuses on “notions of 
power, used as causal explanations […] to undermine 

what others present as facts” ([24], p. 88). According 
to Latour, these ready-made explanations would direct 
“one’s attention toward the conditions that made […
facts] possible. However, this mean[s] accepting much 
too uncritically what matters of fact” are ([26], p. 231). 
Therefore, matters of concern emphasize that facts and 
things are highly vulnerable by investigating the differ-
ent elements that constitute and stabilize them. We use 
this perspective to regard agile work as an imperative 
constituted by sociotechnical actors, different politics, 
and desires and argue that these different elements finally 
stage agile work as a public matter of fact and only ren-
der its (worldwide) persistence possible.

Matters of Care and Background Work

Despite applauding much of Latour’s work, Puig de la 
Bellacasa argues for a research ethos that re-presents 
the concerns and sociotechnical assemblages as “mat-
ters of care.” She proposes to conceptualize concerns 
as vulnerable and in need of care, based on her under-
standing of care as being “concomitant to life” and thus 
a “vital necessity” ([28], p. 198). Therefore, focusing 
on care is about the “dismissed labours of everyday 
maintenance of life” and aims at memorizing practices 
of exclusion and oppression ([24], p. 100). Criticizing 
Latour’s tendency to moderate critical standpoints, Puig 
de la Bellacasa stresses the importance of “counting 
in participants and issues […] whose modes of articu-
lation indicate a politics that is ‘imperceptible’ within 
prevalent ways of understanding” ([24], pp. 94). For 
her, researching care practices does not mean looking at 
the problematics of (feminized) reproductive care work5 
but, in a more general way, showing who or what is vul-
nerable and precarious. She explicitly includes care for 
both humans and non-humans and points out that care 
in the sense of “taking care” of sociotechnical assem-
blages “can be found in every context” ([24], p. 93). 
Thus, in line with Puig de la Bellacasa and the few stud-
ies on care in technology work such as IT security [33], 
water infrastructure maintenance [34], and scientific 

4  Both Puig de la Bellacasa and Latour understand “thing” as 
an issue or concern around which actors assemble – thus, a 
gathering that “brings people together” [26, 27].

5  There is a vast number of inspiring (feminist) research on 
care work pointing to the neglect of often female, unpaid and 
domestic work within hegemonic valuations of work [e.g. 29, 
30]. Yet, in line with current STS research [31, 32], we transfer 
the notion of care to contexts that may not appear to be related 
to care work at first sight.
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data production [35], we argue for the existence and 
importance of sociotechnical care within technology 
development.

By relating such a care perspective to the subject 
of work, we detect the dismissed everyday work of 
enacting and stabilizing agile work, which consti-
tutes the highly fragile and vulnerable sociotechnical 
assemblage. Star and Strauss call these dismissed but 
necessary work practices “background work” ([36], p. 
20). It is usually work that is taken for granted or rou-
tinized while “the workers themselves are quite vis-
ible [in the workplace], yet the work they perform is 
invisible or relegated to a background of expectation” 
([36], p. 15). Thus, following Law [37] who refers to 
Star’s concept of “deleting of work” in organizations, 
the investigation of background work can bring power 
relations and struggles in the workplace to the fore 
front: The deletion of work mainly affects “the work 
of subordinates: to assume that technical or low- 
status work gets done ‘automatically’, as if people were 
programmable devices” ([37], p. 131). In this text, 
we claim that the context of agile work can likewise 
benefit from a perspective that illuminates the often 
taken-for-granted background work, which plays 
a crucial role in enacting and keeping up with agile 
workplaces. Even though agile work is often identi-
fied as intellectual work done by high-status technol-
ogy developers [38], we argue that these developers 
are, nevertheless, also affected by forms of deletions 
and, consequently, compelled to care for the enact-
ment of the seemingly universal and easily applicable 
agile work methods.

Matters of Care and Affective Work

Puig de la Bellacasa states that caring is often charged 
with uncomfortable affects of “anxiety, sorrow and 
grief” ([28], p. 212). We use affects6 as an analytical 
approach, looking at the emotions and bodily exhaus-
tions of our research partners to grasp what they care 

about and what cares for them. The focus on affects at 
the workplace leads us to the spheres of feminist STS, 
sociology, and geography of work. These research per-
spectives point to the role of emotional practices and 
advocate a shift from a general and detached approach 
toward labor to a closer examination of a workplace, 
its identities, bodies, and emotions [43–45]. Accord-
ingly, embodied practices of knowledge production are 
researched to target the undertheorized areas of affect 
and intimacy within scientific work [46]. Against this 
background, Pfeiffer criticizes the one-sidedness of 
researching only visions connected to new work para-
digms because they “will not unfold in discourse alone; 
[they] will take place — or not — on the shop floor and 
be created and put to work by real people and their liv-
ing laboring capacity […], within real labor relations, 
using and creating real technology in all its sociomate-
riality” ([52], p. 120)7. Thus, transferring Puig de la Bel-
lacasa’s lens of “matters of care” into the context of agile 
work guides us to the affective care work that upholds 
the sociotechnical assemblage of agile work within capi-
talistic entanglements of “labor process[es] and accom-
panying embodied skills, technologies, machines and 
materials” ([53], p. 82).

Working Agile as a Matter of Care

As illustrated above, researching affective care 
work in specifically agile workplaces of technol-
ogy development is important to grasp invisibilized 
labors, yet it remains under-researched. According 
to Moore, “the agility system is a new frontier for 
prescribing externalized quantification of labour and 
ascribing (under)value to affective labour” ([21], p. 
50). Although Moore raises critical awareness about 
the affective aspects of agile work, her analysis is 
limited to agility as a tracking device that increases 
control and surveillance over labor processes. We 

6  We use the terms affect and emotion interchangeably accord-
ing to Sara Ahmed’s claim that affect and emotion signify the 
same. Following her, an “analytic distinction between affect 
and emotions risks cutting emotions off from the lived expe-
riences of being and having a body” ([39], p. 39) on the one 
hand. On the other, a distinction risks the assumption that emo-
tions come from within individual bodies (Ahmed interviewed 
in [40], p. 97; [41], p. 117). Therefore, affect/emotion stand for 

7  Several scholars claim that the global discourses on innova-
tion and making subjectify people into entrepreneurial citizens. 
They demonstrate how the visions, desires, hopes – the utopian 
language of science, technology and innovation narratives in 
general – have crucial effects on industrial companies, labour 
processes and on the employees themselves [47–51].

both - the emotional dimension of daily life as well as the dis-
cursive dimension, power-laden structures and representations 
([42], p. 94).

Footnote 6 (continued)
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seek to extend studies on agile work by critically 
engaging with the often-dismissed practices tak-
ing place in the background during agile work pro-
cesses. Only by looking at background work that we 
define as caring practices embedded in agile work 
methods are we able to demystify the dominant 
beliefs in flexibility, co-working, and rapid proto-
typing once these methods are implemented in the 
workplace. Our analysis extends the perspective 
with a closer look at power politics and especially 
the emancipatory potential that the visibilized car-
ing relationships might entail. The aim, therefore, is 
to re-present taken-for-granted facts in a more care-
ful way in order to outline their fragility that needs 
to be taken care of.

Caring for Enacting Agile Work

The following empirical analyses are based on ethno-
graphic research [54] conducted in a Kenyan maker-
space and in three German industrial companies. We 
conducted interviews with technology developers, 
managers, interns, and freelancers who are involved in 
the agile development of new technology. For several 
months, we engaged in “working participant obser-
vation” [55] at makerspaces and in the development 
departments of industrial companies. The analysis of 
our empirical data is based on qualitative content analy-
sis [56] and situational analysis [57]. Drawing on these 
empirical examples, we show that agile work as a “mat-
ter of fact” needs care to become a stable and univer-
sally applicable work practice. Therefore, our goal is to 
understand what practices are necessary to actually work 
agile, on the assumption that merely introducing agile 
work methods into workplaces will not automatically 
lead to greater flexibility and innovativeness.

The aim of agile work, as articulated in the Agile 
Manifesto [7], is to replace a too narrowly structured 
work organization with a more adaptive, flexible, and 
spontaneous work process. Methods and tools such as 
the so-called Scrum Board (Fig. 1), co-working facili-
ties, and rapid prototyping machines are claimed to 
be the facilitators of this endeavor.

To work agile during the development of technol-
ogy means that the innovation process is structured in a 
highly iterative way: The generation of an idea, building 
its prototype, testing it, and using the feedback to think 
over the previous idea is a dynamic work cycle that goes 

back and forth between the different steps. To help agile 
workers not to get lost in the flexible work process, the 
Scrum Board unifies every work task documented on 
transferable Post-its to organize and prioritize what to do 
(next). Additionally, co-working practices such as brain-
storming sessions and shared work desks should sup-
port the non-hierarchical and interdisciplinary exchange 
of thoughts to achieve innovative ideas. To include the 
prospective users of a technology right at the beginning 
of the development process, specific machines, digital 
tools, and materials are provided to rapidly build the first 
testable prototype of an idea.

In the following, we trace the actors’ care work to 
address what practices are needed to actually work agile. 
In the first part, we show that caring for the enactment 
of flexibility requires care through sociotechnical rela-
tionships. Second, we exemplify the affectiveness of 
agile work by drawing on emotional and bodily prac-
tices to make co-working possible. Third, we claim that 
agile work is always situated by showing the context 
specificities of making prototyping possible. Although 
the sociotechnical, affective, and situated nature of 
agile work is exemplified separately by giving different 
examples of caring for agile work, the characteristics 
discussed in the following count for agile work in gen-
eral. All in all, the presented empirical data shed light on 
the complex sociotechnical caring relationships that are 
usually transferred into the background of accounts on 
technology development work. As we conclude, these 

Fig. 1   The Scrum Board is utilized to organize and distribute 
work tasks. https://​commo​ns.​wikim​edia.​org/​wiki/​File:​Scrum_​
task_​board_​examp​le.​jpg. Accessed 29 February 2020

61Nanoethics (2021) 15:57–70

https://commons.wikimedia.org/wiki/File:Scrum_task_board_example.jpg
https://commons.wikimedia.org/wiki/File:Scrum_task_board_example.jpg


1 3

invisiblizations are grounded in hierarchies of differently 
valued skills, through which power asymmetries get 
(re-)established.

Scrum Boards and the Making of Flexibility

Compared with “traditional” workplaces with fixed 
schedules and meetings planned well in advance, 
work at makerspaces and other agile workplaces is 
expected to lead to more flexible and adaptive work 
episodes. Materials such as 3D printers, computer 
software, Post-its, or whiteboards take over the task 
to maneuver technology developers “out of stuck 
thinking patterns” (Interviewee 1), as an agile coach 
emphasizes. Due to the highly iterative design pro-
cess involved in generating an idea, testing its proto-
type, and constantly rebuilding it, it is hard to keep 
track of the almost daily changing work foci during 
technology development. Therefore, agile work draws 
on the Scrum Board (Fig. 1) as a device to make work 
tasks transparent and comprehensible for every actor 
involved. The Scrum Board fulfills its purpose of 
work flexibilization by constantly being fed Post-its 
that contain the work tasks that are still in progress, 
those completed, and those that need to be postponed. 
The challenge of how to prioritize and bring structure 
into work life is, thus, intended to be solved by the 
Scrum Board’s responsibility to quickly reorder work 
tasks and consequently react to alterations.

Against this background, most of our interview-
ees highlight the importance of Post-its, whiteboards, 
and pins that make it possible to prioritize and order 
their work: “So, first of all you stick a Post-it on the 
Scrum Board and say: ‘You have to do that, you have 
to do that, you have to do that’. […] And then the 
tasks are simply defined and weighted with points.” 
(Interviewee 2). As another interviewed technology 
developer mentions, the process of prioritizing is par-
ticularly enabled by the materials that allow them to 
do so: “ideas and decision-making can only be real-
ized with the tools” (Interviewee 3). These existential 
materials are highly visible and well-recognized (if 
not fetishized) things when being treated as instru-
mental, functional tools that help to be(come) agile. 
Yet, the processes of ideation or dividing up tasks—
and thus, more adaptive and flexible work prac-
tices—are highly dependent on the close sociotechni-
cal relationships between technology developers and 
materiality such as whiteboards and Post-its. That 

means, although the non-human instrumentalist role 
in enacting agile work is acknowledged, technology 
developers and Post-its or Scrum Boards are hardly 
ever recognized as equally active agents within their 
close relationships.

Additionally, tasks such as those of the so-called 
Scrum Master are essential for the enactment of flexibil-
ity and agility, yet the Scrum Master’s caring for them 
is often invisible when being taken for granted. Scrum 
Masters are responsible for the progress of their team 
and thus for ensuring the establishment of a flexible and 
smooth working process. Regardless of the distinctive 
title “Master,” the Scrum Masters’ role is often regarded 
as equivalent to that of the other agile team members, 
even though they are confronted with a lot of work and 
responsibilities that the others do not have to care about. 
As one of the interviewed Scrum Masters notes, he is 
responsible for putting up and reorganizing Post-its on 
the Scrum Board, work tasks that nobody recognizes 
as they are assumed to be mundane: “for some people 
it looks banal, but I think there is a lot behind it” (Inter-
viewee 4). In addition, the task of updating the Scrum 
Board is mainly claimed to be not worth mentioning; 
however, most employees we talked to are confronted 
with the difficulty of updating it on a regular basis: “You 
may think: let’s forget about the Scrum Board; I’ll put up 
the Post-its on another day. And then afterwards you’ll 
think: ‘Okay, I made a mistake this week. My work was 
total nonsense’” (Interviewee 5).

The taken-for-granted practice of shuffling Post-
its to update the Scrum Board plays an essential 
role in producing flexibility while guaranteeing that 
all work tasks will be accomplished. Hence, caring 
for a Scrum Board demonstrates that the implemen-
tation of flexibility does not only need a tool like 
a Scrum Board but also involves caring practices 
by social and technical actors to enact and main-
tain agile work. It becomes clear that the benefits of 
agile work, like the flexibility and transparency of 
work, are precarious elements that are constantly in 
need of care and stabilization.

Affective Bodies and the Making of Co‑working

In addition to the necessity of entering sociotechnical 
relationships to care for the agile work assemblage, 
our analysis demonstrates that highly bodily and 
affective tasks are required to establish agile methods 
such as co-working.

62 Nanoethics (2021) 15:57–70



1 3

Technology developers should benefit from co-
working with their colleagues through connecting 
various expertise and interdisciplinary knowledge in 
a non-hierarchical manner. Regular meetings, work-
shops, co-working spaces, or shifting work desks 
bring different stakeholders together to gain insights 
into “the other side” of the work process, as an agile 
team member indicates: “How does it for example 
look like on the engineers’ side?” (Interviewee 2). 
Co-working on an emerging technology should gen-
erate brainstorming sessions that create more out-
standing ideas and, thus, progressive innovations.

Nevertheless, our research insights show that collabora-
tive work is only possible because of the physical and emo-
tional presence of working bodies: “Every project requires 
attention. Every project wants me physically present in 
the team” (Interviewee 6). The agile worker’s notion of 
“physical presence” strongly indicates that the bodily and 
affective efforts are a vital part of collaborative teams. One 
agile engineer gives the following outline:

I’m not a superwoman, [...] sometimes I feel 
like I have to be everywhere: Downstairs I have 
to talk to contractors, at the same time upstairs 
I have to talk to interns to encourage them. [...] 
You are kept on toes, you are kept to read, you 
are kept to work, you are kept to walk and at 
the end you should come up with ideas. (Inter-
viewee 7)

Dealing with the concerns of colleagues and other 
partners during meetings and bilateral consultations is 
part of the daily agenda of technology developers. Hence, 
keeping up with the collaborative workflow, the bodily 
task of constantly walking from one team member to the 
other is a necessary one. Another agile worker stresses, 
in a similar manner, how he moves around all day: “So, 
it’s really a rarity that I’m at my workplace, which is 
right here in this room. I run around all day and try to 
understand a lot of things” (Interviewee 8). Besides intel-
lectual activities like “understanding a lot”—which are 
perceived as obvious skills of technology developers and 
designers—physical endurance is also required for ensur-
ing an agile co-working environment. “Running around” 
and “being kept on toes” are bodily efforts necessary to 
fulfill co-working requirements; another would be the 
affective work of “encouraging” (see above) and show-
ing patience and empathy toward co-workers: “How do I 
pick up the [others’] concerns? How do I know about my 
colleagues’ issues?” (Interviewee 2) are questions that 

agile workers (have to) care about. The affective prac-
tice of discussing in order to co-work is foremost prob-
lematized as time-consuming and unproductive by our 
research partners: “The biggest problems are discussions. 
You just talk yourself to death” (Interviewee 8).

While co-working is often regarded as an element 
of agile work that is carried out without much strain, 
we observe that caring for co-working has percepti-
ble bodily effects. Such activities as approaching sev-
eral actors, talking and negotiating with them, and 
brainstorming about a specific challenge are bodily 
exhaustions that require emotional sensitivity. Thus, 
besides the sociotechnical aspect of agile work when 
caring with the Scrum Board, the care for establishing 
co-working shows the embodied and affective state of 
working agile. Again, our research insights reveal that 
agile work cannot be understood as a simple applica-
ble tool but, instead, as something that needs care and 
physical and emotional strength to be established.

Acquisition of Components and the Making of 
Prototypes

Besides making work more flexible and collaborative, 
agile work also contains the method of rapid proto-
typing, which means building prototypes very early in 
the development process of a technology in order to 
amplify efficiency. The prototypes allow developers 
“to fail early and often” ([58], p. 6), meaning to regu-
larly test prototypes to iteratively rebuild, enhance, or 
destroy them based on the gathered (user) feedback. 
Nevertheless, some aspects about rapid prototyping 
are left out from discourses on agility, namely, that 
the materiality of prototypes entails the need for spe-
cific resources to build them. Therefore, we argue that 
making prototyping possible is dependent on back-
ground work in the form of caring practices that are 
context-specific and contingent on where agile work 
is implemented.

During our research, the background work for 
enacting agile work became particularly visible in the 
care for acquiring components to prototype: Lists are 
made in preparation for a well-planned and structured 
prototyping process. These lists usually enumerate 
the equipment that is needed for realizing a prototype: 
“The challenges went to the deep details of component 
selection. Basically, the design consists of selecting 
components, coming up with a list of those and getting 
them” (Interviewee 9). As the interviewee states, the 
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component lists are the basis for the laborious research 
on where to obtain the needed material. Thus, every 
written document on technology development is not 
only intended to share open-source knowledge about 
necessary components but also to include a list of 
where to get them so that other people can rebuild the 
projects easily (Research Diary July 2016). The pro-
curement of material is so important that it is included 
in the daily morning routine of the mechanical lead at a 
Kenyan makerspace:

In the morning, I have to plan the day. After 
putting up the schedule of who is doing what for 
the day, I need to know the materials. How will 
they get to the workshop? How will the process 
go smoothly? There have to be materials, so 
there has to be a plan. (Interviewee 7)

The design and manufacturing of a prototype—
and, thus, the possibility to actually work agile—
begins right at the production of precisely these lists 
documenting the necessary materials. Not only is the 
strenuous work of planning where to get the required 
material set into the background of rapid prototyping 
work but so is the mundane and time-consuming task 
of buying the essential components in specialized 
shops or online markets.

In particular, when comparing the efforts of tech-
nology developers in Kenya with those of develop-
ers at other places of innovation, we are confronted 
with very situated and context-specific practices: 
Kenyan developers are faced with a different level of 
access to prototyping components than their Ameri-
can counterparts, for example, where procurement is 
“easy” as “you can simply order components from 
online distributors much like you’d buy a product 
from any online store. Individual prices tend to be 
low and parts arrive quickly, with familiar ship-
ping options” ([59], p. 54). By contrast, Kenyan 
technology developers are not awash in abundant 
resources because high taxes on imported goods 
lead to difficulties in acquiring resources and tools 
to prototype [60]. These circumstances lead to the 
careful engagement with prototyping material once 
acquired, meaning that everyone is careful not to 
waste resources during the act of prototyping. Con-
sequently, our research partners put time and effort 
into calculating every step of the prototyping pro-
cess, such as drawing models or writing lists and 
Excel sheets, to build a highly “polished prototype” 

instead of one that is held together with “duct tape” 
(Interviewee 10). Attempts are made to circumvent 
the rapid prototyping mantra “to fail early and often” 
by all means through an efficient design process that 
pursues control over the development process in 
general and the management of resources in particu-
lar ([61], p. 1012). These forms of “calculative mak-
ing” [62] are a result of caring for prototypes in a 
context of scarce resources8.

Illuminating the background work of prototyp-
ing, namely, the acquisition of components and tools, 
exemplifies the situatedness of agile work. The care 
efforts to make agile work possible depend on the 
context specificities such as the availability of com-
ponents and other prototyping material. Thus, enact-
ing agile work through rapid prototyping is a more 
challenging and precarious endeavor for technology 
developers in Kenya than for workers in “places of 
abundance” such as German industrial companies.

Power Asymmetries Through In/Visibilized Work

“The politics of caring have been at the heart of 
concerns with exclusions and critiques of power 
dynamics in stratified worlds” ([24], p. 86).

The empirical examples given show that socio-
technical, affective, and situated care is invested in 
the enactment of agile work such as the promises of 
flexibility, interdisciplinary co-working, and iterative 
rapid prototyping. The practices of shuffling Post-its, 
running around to talk to colleagues, and the prepa-
ration of prototypes are often felt to be difficult and 
highly challenging tasks to fulfill. Even though care 
work is an exhausting daily task that enacts and stabi-
lizes agile work as a “matter of fact”, it usually occurs 
in the background of technology development work. 
It seems that these vital work practices get relegated 
if not deleted due to their characteristics of mundane-
ness and ordinariness. Therefore, we argue that care 
work is embedded in power asymmetries, which we 
characterize according to hierarchies of skills when 

8  To grasp the situatedness of making technologies especially 
outside the usual centers of innovation, Ames et al. use the lens 
of “making do” to see “the pragmatic situatedness within the 
constraints of everyday life, where creativity and innovation 
rub against precarity and marginalization” ([63], p. 2).
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becoming differently in/visibilized in the daily life of 
agile actors.

Neither in German industrial companies nor in 
Kenyan makerspaces could we observe agility fulfill 
its promise to break with hierarchies in the work-
place. Even though every single actor in the socio-
technical assemblage of agile work is dependent on 
every other actor’s role, only specific skills are val-
ued and acknowledged when becoming visibilized, 
for instance, on the Scrum Board. Tasks shown on 
the Scrum Board are often personalized because 
they refer to the team members’ disciplinary back-
grounds, expertises, and organizational positions: 
“It is always the case that there is someone who 
is specialized in one topic, […] and that’s what’s 
required for the task” (Interviewee 11), one technol-
ogy developer clarifies. Hence, the distribution and 
visibility of tasks are closely connected to specific 
skills and the availability of developers providing 
such required competence. Consequently, some peo-
ple, things, and tasks appear on the Scrum Board, 
and some do not. In this sense, agile work methods 
(re-)establish hierarchies of skill between those that 
get acknowledged and visibly valued on the Scrum 
Board and those practices that seem mundane and 
not worthy of their own Post-it. For instance, the 
bodily work that human actors exercise in their daily 
life, the Scrum Master’s task of updating the Scrum 
Board, or making lists as the preparation for devel-
oping a prototype are not included on the Scrum 
Board.

When the great number of handbooks advertising 
agile work is considered, tasks worth posting on the 
Scrum Board are only ones that “provide the greatest 
value and ROI (return of investment) to the organiza-
tion” ([64], p. 18). As a result, many essential daily 
practices are not part of the visibilized tasks as they 
are not understood as serving the organization’s tar-
gets. Jeff Sutherland, who is a strong proponent of 
agile work, exemplifies which tasks are not worthy 
of being visibilized: “cleaning the shop floor, daily 
machine maintenance, or refactoring code,” tasks that 
“are so routine that they are not even explicit in the 
work plan” ([65], p. 712). Hence, mundane activities 
are not valued as specialized skills or core qualifica-
tions of a technology developer, although they rep-
resent important competencies to enact agility in the 
first place.

Overall, power asymmetries become visible when 
we look at the taken-for-granted, devalued, non- 
standardizable care practices in the context of agile work. 
Essential tasks and responsibilities are acknowledged 
in a highly unequal manner: Some work is acknowl-
edged and highly valued, while some activities are 
turned into a common, taken-for-granted thing or 
practice—yet all of them are vital for making agile 
work happen. Those caring practices are essential 
work activities that contribute to the general value 
creation of an organization but nevertheless remain 
unacknowledged. Making these imbalances between 
more and less valued work activities visible shows 
that power asymmetries are established along hierar- 
chies of “valuable” skills. Thus, we are finally directed 
toward the valuation  systems within technology 
development: With a particular orientation to capi- 
talist rationales, visible work practices mainly repre-
sent objectives such as the obvious creation of value 
through investments and increased efficiency and 
rationality [64, 65].

Emancipatory Caring Relationships

Our analyses have made visible the care practices of 
enacting and maintaining agile work, and we have 
highlighted the rather unexpected existence of care 
work in contexts of paid and formalized technol-
ogy development. We also showed how invisible 
care work is characterized by power asymmetries. 
However, we do not want to end the paper with 
only criticizing forms of domination by showing 
that care is exhausting, yet unvalued work. Making 
invisibilized care work visible is indeed an impor-
tant step in criticizing inequalities within capitalist 
understandings of work and value creation. How-
ever, often scholars do not give any hints of how to 
change the problematized circumstances. For exam-
ple, Pinel et  al.’s [35] insightful research about the 
care for data within science ends with the authors’ 
problematization of neglecting care. They also 
stress that the current valuation system of universi-
ties does not recognize the affective care work for 
data, although it generates value for the respective 
research department ([35], pp. 18–19). Neverthe-
less, further elaborations on how this form of power 
could be altered or transformed into liberating forces 
remain unmentioned. This is quite surprising given 

65Nanoethics (2021) 15:57–70



1 3

that Puig de la Bellacasa emphasizes that care is “a 
speculative commitment to think about how things 
would be different if they generated care” ([24], p. 
96). Therefore, we hereinafter speculate how a care 
perspective may also carry emancipatory potential.

What would happen if we do not see care in terms 
of exploitative dependencies and hierarchies but as 
an essential part of life? Feminist scholars and activ-
ists demand a shift in everyone’s (especially non-
indigenous) worldview toward an inclusive, solidary 
care community instead of self-determined, rational-
ized working bodies that are voiceless and powerless 
in the current capitalist mode of production [66–68]. 
Lorey [69] refers to the Spanish women’s collective 
Precarias a la deriva [70] and offers the following 
explanation:

It is not a matter of demonizing autonomy and 
freedom, but rather of rethinking them from the 
perspective of mutual solidarity, affection and 
affinity. For the lines between those who care 
and those who receive solidarity and support 
cannot be clearly drawn if they are perceived as 
reciprocal, infinitely indebted care relationships 
([69], p. 13).

Seen from this perspective, we imagine care neither as 
a hierarchical act whereby someone/something resilient 
cares for someone or something vulnerable nor as work 
that is deleted through hierarchical valuations. Instead, a 
care perspective acknowledges the interdependencies that 
all life is based on without relating them only to dynam-
ics of power and oppression. By rejecting dependency as 
a form of universal domination, “we are able to identify 
forms of social action that cannot be explained within 
a framework of domination, such as solidarity [and] 
mutual support” ([71], p. 7), as Meyer et al. discuss in 
their study on the emancipatory potential of industrial 
production.

In line with these thoughts, the awareness that 
everyone and everything is doing care work and is 
simultaneously in need of care carries the potential 
for emancipation from capitalist valuations such as 
efficiency, rationality, and productivity. Interrelation-
ships that would usually be conceived of as unequal 
and asymmetrical (for instance, between those enjoy-
ing a hot bath and those, namely, the water mainte-
nance actors, who make sure that water is running 
[34]) may be substituted for a more symmetrical 
awareness of co-dependence. Thus, and referring to 

Haraway, caring may imply the opposition of strong 
dualisms that “have all been systemic to the logics 
and practices of domination of women, people of 
color, nature, workers, animals – in short, domination 
of all constituted as others” ([72], p. 177). Our under-
standing of care, therefore, unsettles dichotomies and 
restrains us from the distinction between “us” and 
“others” as we are all part of and contribute to socio-
technical networks. We argue that in order to eman-
cipate ourselves from power relations that become 
established through hierarchies of skill, we have to 
acknowledge that humans coexist with nonhumans 
(be they technical or organic) in which everyone and 
everything depends on the care of others.

Transferring the ubiquity and necessity of care to 
the agile work assemblage, we understand the car-
ing relationships between technology developers, 
whiteboards, Post-its, co-workers, body strengths, 
Excel sheets, and prototyping components not only as 
embedded in oppressive power asymmetries but also 
as a sociotechnical, affective, and situated network of 
human and nonhuman actors caring for each other. In 
both our case studies, technology developers put a lot 
of care into selecting different materials for rapid pro-
totyping, continuously refining their prototypes and 
treating machines with great respect. Thus, machines 
are often stroked, and tools, sketches, and even scrib-
bles are often treated as precious things to store 
(Research Diary April 2019). Lists are an important 
companion by which technology developers organ-
ize their daily life, and the workplace’s architecture 
of co-working desks or whiteboards also establish 
spaces for protection and intimacy (Research Diary 
March 2017). These affective sociotechnical relation-
ships cumulate in emotions such as “love” when tech-
nology developers emphasize the loveable support 
of machines, but also when they call their prototype 
“their baby” (Research Diary November 2017).

Humans who give birth to technologies [73] and tech-
nologies that support and protect humans [34] illuminate 
care practices that exceed a humanist understanding of 
care. Regarding nonhumans as protective agents that 
care for humans may lead to a more respectful under-
standing of prevailing dependencies. As Buser and 
Boyer underline, “air quality monitors protected work-
ers’ lungs from noxious gases underground and hardhats 
protected heads” ([34], p. 84). Thus, paying closer atten-
tion to the collaborations between Scrum Boards, Post-
its, pens, cardboards, computers, desks, Scrum Masters, 
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team members, and cleaners leads us to a different 
understanding of dependencies, which does not value a 
particular type of work over others. The different skills, 
competencies, and existences would be treated as all 
playing an equal role in well-being. Transferring care to 
the study of emancipation may finally acknowledge the 
fundamental sharing of all responsibilities within every 
aspect of life, including knowledge work, and dreams of 
work that do not standardize and quantify but “forg[es] 
bonds and attachments” ([33], p. 16). Hence, attaching 
care to contexts loaded with power, control, and domi-
nation provides new ways of understanding the fragility 
of universal facts and directs our attention to dynam-
ics of co-living—and working—other than oppression. 
This care perspective raises awareness of the solidary 
network of sociotechnical living and may pave the way 
to emancipation from prevailing unequal valuations  of 
work.

Concluding Remarks: Careful Emancipatory 
Technology Studies

Throughout this paper, we have argued that much 
caring for enacting and stabilizing agility is required 
to keep up with the current imperative of agile work. 
Revealing the taken-for-granted work occurring in 
the background pointed us in the direction of the 
caring sociotechnical relationships that are vital for 
working agile. Our analysis has thereby moved away 
from treating agile work as a “matter of fact”—that 
is, a universally applicable tool that always has 
the same outcome, be it flexibility or domination. 
Instead, we have outlined the fragility and subtlety 
of agile work practices that continually need to be 
taken care of. Hence, we have shown how the every-
day work of enacting the promises of flexibilization, 
co-working, and rapid prototyping is contingent on 
the challenging sociotechnical, affective, and situated 
care practices. As a result, our investigation has visi-
bilized work that is often dismissed and disregarded 
yet so essential to agile capitalist workplaces. Thus, 
introducing and establishing agile work necessitates 
careful practices and cannot be regarded as a simple, 
linear, and universally applicable process but as a 
precarious and fragile matter of care. In this regard, 
we have discussed the power dynamics underlying 
the invisibilization of care work and have pointed 

to hierarchies of valuing skills and qualification 
differently.

In conclusion, we call for careful Emancipatory 
Technology Studies (ETS) that further speculate how an 
emancipatory world would look if care is acknowledged 
in terms of sociotechnical, affective, and situated rela-
tionships forming the base of life. Careful ETS should 
render those sociotechnical practices visible that occur 
in the background, and detect hierarchies between, 
for instance, valued and non-valued work or responsi-
bilities (between human and nonhuman actors) to shed 
light on current valuation systems in technology devel-
opment. Therefore, and most importantly, ETS can ini-
tiate nuanced explanations for prevailing precarity and 
illuminate potentials for a better life embedded in caring 
relationships. This perspective may give us new inspi-
ration for the sociotechnical relationships that make up 
our life by re-configuring our understanding of depend-
ency in a caring and supporting manner. Consequently, 
analyzing emancipation in the context of technology 
development should imply a very careful and situated 
approach, by which both—researchers and research 
subjects—attend to the manifold concerns, cares, and 
sorrows that are evoked by powerful deletions of work.
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