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ABSTRACT
Advances in computing have started the digital transformation of
work and there is hardly any occupational domain that is not af-
fected by it. Yet, some jobs are still considered "nontechnical" - such
as for example the work of shop assistants in health and beauty
retail. In this paper we take a focused look at the ways that ad-
vances in computing have also affected their work routines: Which
technological labour do these "nontechnical" workers perform on
a daily basis? And why is this dimension of their work so often
overlooked? To address these questions we present the results of an
interdisciplinary qualitative study. The findings highlight the ver-
satility of technologies employed and illustrate the sociotechnical
complexity of the performed work tasks. Our discussion relates our
insights to previous research on functional invisibility and offers
a supplementing analysis of several hiding mechanisms. Thereby,
the paper contributes a critical look that reveals the ways that keep
technological labour downplayed, overlooked and undervalued
in this particular female-dominated low-wage occupation of the
service sector.
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1 INTRODUCTION
The digital transformation of work is a traditional topic in Human-
Computer Interaction (HCI), Computer Supported Cooperative
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Work (CSCW) and related fields in Computing. Research in these
disciplines has contributed for decades to the design of technolo-
gies that have revolutionised the workplace, work tools and work
practices [35]. We now live in a time when advances in computing
have changed occupational profiles in industry and even created
new forms of technically enabled work. Much has been written on
related topics such as industry 4.0/smart factories (e.g. [8, 21, 33])
as well as crowdworking/gig economy (e.g. [12, 19, 24, 58]). Reflec-
tions in HCI highlight both new exciting technical potentials for
shaping the future of work [3, 25, 48] and critical issues with the
shifts towards work automation [57] and the disruptive effects of
the gig economy and service industry commoditisation [24]. Alto-
gether, this work sketches scenarios for the future of work which
suggest that there will be hardly any occupational domain that is
not affected by digital transformation.

Yet, some jobs are still considered "nontechnical". For example,
service occupations (such as in retail, home care, hospitality, etc.)
tend to be framed around working with people rather than with
technologies. Many of these jobs also tend to be underpaid. It also
happens that far less academic attention has been paid to the impact
of the digital transformation on "nontechnical" low-wage service
jobs. Dombrowski et al. [13] were among the first ones to take a
focused look at low-wage workers and explored their sociotechni-
cal practices to address wage theft. Their paper marks the recent
beginning of a new direction in HCI research on workers [17] that
also draws on emerging social justice agendas in this field [14, 54].
We share the authors’ assessment that it is problematic to frame
low-wage work as "nontechnical" because "such professions are often
inundated by technology in the workplace. For example, their practices
are frequently regulated and shaped by technology (e.g., computerized
work scheduling systems that control their time; keycards that track
worker’s location and movement; timekeeping systems that document
their work hours)" [13, p.4585].

To this critical perspective we add a feminist concern: One can
speculate that the academic blind spot towards "nontechnical" low-
wage service jobs might be related to the circumstance that many
service occupations tend to be not only underpaid but also female
dominated. This speculation brought it to the feminist attention
of our interdisciplinary team of researchers. We suspect that the
widely spread imagination of service work being "nontechnical"
originates in historical gendered traditions and implicitly carries
on a (pre-industrial) division of labour that imagines men’s work
as paid work and women’s work as unpaid emotional/reproductive
labour (cf. [4, 30]). This construction is problematic not only in that
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it is categorically ignorant to the technical dimension of contem-
porary service work (cf. [59]) but also in that it risks reinforcing a
value gap between men’s and women’s work (cf. [42]).

In this paper we seek to address the mentioned issues with the
"nontechnical" framing of service work and present our results from
exploring the technological dimension of work practices performed
by a specific group of employees in a low-wage service occupation.
Our interdisciplinary team of researchers was interested in the
technologies that workers in health and beauty shops use as part
of their work and conducted a qualitative multi-method study to
ask: Which technological labour do retail employees perform on
a daily basis? And why is this dimension of their work so often
overlooked (and excluded from academic discussions about the
digital transformation of work)? We present our findings on the
remarkable extent of technological labour which these workers
perform and detail the abundance of technologies these workers
need to operate on a daily basis. We found that they employed a
variety of the technologies in versatile ways. The data gives an
impression of the sociotechnical complexity of the performed work
tasks as well as several hiding mechanisms which we found to be
instrumental in keeping technological elements of their service
work routines overlooked or downplayed. Our discussion relates
our research insights to previous research on functional invisibility
and reflects on the particular role that sociotechnical aspects play
in the hiding of technological labour.

Doing so, this paper connects to the mentioned recent shift in
HCI and CSCW research and contributes to further addressing
the gap in this under-researched domain. In particular, the paper
contributes to HCI research on work by (i) offering a tentative defi-
nition of technological labour that is inclusive to the interactions
of "nontechnical" workers with computing technologies, (ii) pro-
viding qualitative findings that reveal the variety of technologies
that health and beauty shop workers use on a daily basis, and (iii)
supplementing previous research of invisible work with a close look
at downplayed, overlooked or hidden work routines in a female-
dominated low-wage occupation of the service sector.

2 RELATEDWORK
Our study chose to explore the work practices of service workers in
health and beauty shops because they represent a female-dominated
low-wage profession in Austria. Statistics show that in 2021 98%
of starting trainees in this profession were female [2]. This data
indicates an even higher percentage of female workers in this trade
than in other areas of retail. For example, in food trade 86% of
salespersons and stock clerks were estimated to be female [47]. The
same study also shows that sales professions are still generally in
the lower third of the national income scale. Retail employees, for
example, earn less than 1,300 Euros net/month on average. This is
approximately 24% less than the average income in Austria [6].

We note some particular cultural specifics about health and
beauty shops in Austria. The context differs to for example chemists
in the United Kingdom or drugstores in the U.S.A. in that they do not
include a pharmacy department. In Austria prescription medicines
can only be purchased in licensed pharmacies whereas health and
beauty shops offer sanitary articles and over-the-counter healthcare
products. They further offer cosmetics, household items, and health

food. Hence, in comparison to other countries, health and beauty
shops in Austria are positioned more as specialised supermarkets
with an explicit focus on products for personal health and beauty. It
might be speculated that the specialised range of products (which
often happen to target female consumers) also affects a cultural
framing of those people working in such "shops for women".

By placing our inquiry focus on this specific group of workers,
our research ties into several traditions of research:

Firstly, we build on a vast historical body of HCI and CSCW
research [13, 17] related to computer-assisted work tools, work-
place studies and cooperative work. This body has not only been
growing but also shifting its scope to better address the complex
collaborative character of computer-supported work. At the same
time, we see an issue with its historically constituted focus on
"technical jobs" and "computer workplaces" - our work seeks to
address this issue by choosing a nontraditional research scope on a
"nontechnical" service profession.

Secondly, our research motivation and methodological approach
tie into a long tradition of exploring women’s work and uncovering
invisible forms of labour therein. In feminist social sciences this
work has been key to bringing attention to unpaid care work and
reproductive labour [23] - but also how paid labour differs for female
and male workers. Most notably "technical skillsets" are projected
differently onto workers depending on if they are part of male-
or female-dominated professions, trades or industries [61]. Our
work takes a similar approach as many historical studies to reveal
the hidden labour and skills of workers in a female-dominated
profession and thereby seeks to add a contemporary perspective
on this topic.

Finally, the topic of invisible work builds a conceptual bridge
between classic CSCW literature and concepts of invisibility in the
social sciences. We adopt these concepts from multidisciplinary
literature to put us into a position that allows us to discuss different
reasons for technological labour often being hidden and invisible.

2.1 Shifts in Scope of HCI Explorations of
Work

HCI, CSCW and related fields of technoscience have a long tradition
in exploring the impact of digital technologies on work [13, 17].

Myers [35] notes that HCI research in the 1960s created the foun-
dation for developing the digital key technologies (such as graphical
user interfaces, the computer mouse or text editing programs) that
later came to revolutionise workplaces. In the 1970s/1980s they
became computer-assisted work tools and started to equip many
offices. This development is also reflected in a growing body of
workplace studies (e.g. [56]) that started to explore work settings
as a particular application context for ICTs and began to explore
issues such as the design of "office information systems", "computer-
mediated communication" and "office automation" [46].

The key shift here was however that research began to pay atten-
tion not only to the technologies and the direct interactions with
users but also to the embedding of these tools into wider collabora-
tive settings [11, 31]. This formed the starting point for CSCW in
the 1980s as a specialized (interdisciplinary) research community to
address the digital transformation of work [46, 55]. With its focus



The Technological Labour of Health and Beauty Shop Workers CHIWORK ’22, June 8–9, 2022, Durham, NH, USA

on cooperative work CSCW has embraced the collaborative charac-
ter of work processes [45] and went on to further explore the social
complexity of work practices [46, 56]. Schmidt noted that work-
place studies were key to highlight this complexity in the first place
[45]. He argues that critical investigations of workplaces and new
technologies being introduced to them contributed fundamentally
to developing the conceptual foundations of CSCW.

However, workplace studies were based on the assumption of
a fixed workplace that was equipped with technologies. Hence,
much HCI research focused on settings such as offices, factories
and hospitals. Back in the 1980s/1990s, offices were early adopters
of ICTs and computer-assisted work tools. As they became a pri-
mary site of research, it can be speculated that this also settled a
strong focus on work around "technical" jobs and work settings
that are framed around direct interaction between humans and
technologies. That is, it subtly established a tradition of rendering
some forms of work being more relevant for HCI than others. Yet,
these assumptions might be partly outdated and challenged: Work-
ing at a fixed workplace with a computer still might be the case
for many jobs, though it is not for all occupations. Since the "early
days" computing has become mobile and pervasive [1, 60]. That
is, employers can equip their workers now with ICT-tools beyond
the confines of PC terminals (e.g. with smartphones and tablets).
However the traditional focus on workplaces still persists in that
HCI research still focuses on work sites where digital technologies
are expected to be found. For example, much attention has been
paid to online freelancers, platform workers, click-workers and
other people performing new forms of work that have evolved in
direct response to advances in computing and system design (e.g.
[12, 19, 24, 40, 58]). Another prime example would be factory work
that involves interacting with specialised machinery. Research in
HCI and HRI have explored for instance assembly line workers’
experiences of collaborating with robots (e.g. [33, 62]).

Given this long legacy (at least for a relatively young discipline
like Computing) of studies exploring computer-assisted work, it
is important to note that standpoints matter in research and that
emerging shifts in research focus have also affected which forms of
work are covered by this work and which might be left out. Dom-
browski et al. [13] identify that the sociotechnical practices of low-
wage workers present an understudied area in HCI and relate this
to cultural perceptions of these occupations being "nontechnical".
In light of our brief (and certainly oversimplified) historical review,
it hence might not be surprising that the predominant HCI research
focus lies on other areas of work than traditionally "nontechnical"
occupations - such as for example low-wage female-dominated
service professions.

This observation creates an opportunity for investigating this
gap through a feminist lens. Dombrowski et al. [13] related their
research on the sociotechnical practices of low-wage workers to
an emerging strand of HCI studies focused on social inequality (cf.
[14, 54]). Our work now drawsmore specifically on feminist (CSCW-
related) literature that has addressed the invisibility of women’s
work [4] and some other forms of marginalised work [49, 51]. This
does not mean we take an entirely different approach, rather we
see our approach concentrating on one particular aspect within the
wide field of social inequalities.

2.2 Explorations of Women’s Work
Having identified this gap in research, the reader might still ques-
tion the actual need for addressing it. They might also ask why
someone should look for hidden technological labor in occupations
that seem to be "nontechnical". Scholars from the fields of feminist
sociology of technology and sociology of work deliver good reasons
to question the "nontechnical" image of female-dominated profes-
sions. They argue that gendered dynamics can lead to technological
labour being widely overlooked and underpaid. To give an example,
Judy Wajcman describes in her book "Feminism Confronts Tech-
nolgy" [59] the ways in which the skilled labour of female industrial
clothing workers with sewing machines was perceived in the 19th
century: "Although this is one area where women are at ease with ma-
chines, this is seen as women’s supposed natural aptitude for sewing
and thus this technical skill is devalued and underpaid" [59, p.49].
Wajcman’s work analysed such problematic projections of skills on
female workers and came to the conclusion that women’s status as
unskilled and low paid workers and technological developments in
"their" domains are mutually constitutive [32, 59].

Nowadays similar mechanisms can be observed: Kupfer and Ran-
ftl [30] found that "social skills" are still seen as a natural aptitude of
women employed in service occupations. That is, the skills needed
for working with people are rendered as supposedly "natural fe-
male competences" and can shape problematic projections onto
occupations like nursing or retail assistants. Indeed, the idea of
social skills being "natural" can lead to them being not adequately
valued when it comes to payment [42]. Simultaneously, digital tech-
nologies are culturally framed as a male (and therefore not female)
domain in which related skills need to be learned and are hence
considered worth being paid [42]. To challenge this framing of so-
cial versus technological skills, our inquiry seeks for presumably
"male" technology skillsets being employed by workers in a female-
dominated profession. Jochmann-Döll and her colleagues [26] were
able to demonstrate with the help of case studies - for example
in the female-dominated food industry - that the low valuation of
female-dominated activities is also due to the fact that essential
requirements are not taken into account. This applies not only to
"old" technological requirements, but also to "new" ones caused by
digitalization processes. In reference to Wajcman [32, 59], our goal
is to reveal the digital sewing machine.

In this way, our work also connects to the growing body of
feminist HCI and CSCW literature (cf. [5, 43, 44]) which has not
only criticised issueswith patriarchy in technosciences and industry
[44, 53] but also expressed a pronounced motivation to put research
into the service of social justice [54]. Furthermore, our aim to reveal
this technological dimension aligns with classic studies of women’s
work. Balka and Wagner [4] conducted a historical literature study
on such scientific work and highlight a historical desire to reveal
invisible skills and thereby make women’s work visible [4]. They
emphasise that "invisible work" is a traditional key theme in studies
of women’s work and referred to studies of unpaid housework and
reproductive work but also highlight several social dynamics that
have been identified to negatively impact the valuation of women’s
work. This overlaps with accounts from social sciences (e.g. [20])
which note that the status definitions of work are produced by
social hierarchies and can be problematic when they result in a
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general lack of public appreciation of some forms of work that
is expressed on sociocultural, -legal and -economic levels. Our
study stays in this tradition as we set out to bring to the fore
the hidden technological labour of retail assistants in health and
beauty shops. We chose this particular group of workers because
of the stereotypical cultural imagination as a female occupation
domain and also statistic evidence that have shown it to be a female-
dominated low-wage job [2, 6, 47].

2.3 Functional Invisibility of Work
As highlighted in the previous section, our work draws on concepts
of invisible work [4, 20, 49, 51] because it has been emphasised in
the social sciences literature that the low social status of certain jobs
tend to reflect on socioeconomic, legal, and spatial levels [20]. Yet,
there seem to be further factors to consider in the context of workers
in health and beauty shops and why certain technological parts of
their labour are rendered invisible. In particular, we refer here to
the work of Susan Leigh Star [49, 51] who reflected on the relation
of invisible work to technology design. According to her, invisible
work can be found not only through the question of which work is
paid and which not, but also through other revaluation processes
that (among others) might surface through the development of
technical systems. That is, if certain work routines are invisible to
a designer, these are not very likely to be mapped into a system.

A large part of Star’s work dealt with sociotechnical infrastruc-
ture which she describes as a complex system of resources (e.g.
railroad lines, electrical power plants, and also large-scale technical
systems). Star emphasizes infrastructure to be itself de facto invisi-
ble: "It is by definition invisible, part of the background for other kinds
of work. It is ready-to-hand (...) - turn on the faucet for a drink of water
and you use a vast infrastructure of plumbing and water regulation
without usually thinking much about it." [51, p.380]. It is this invisibil-
ity that enables people to make intuitive use of infrastructure on a
daily basis without constantly needing to deal with its properties or
configurations. It’s only for those working to sustain the system of
resources or in cases of (technical) problems that infrastructure per
se comes back into their attention: "For a railroad engineer, the rails
are not infrastructure but topic. For the person in a wheelchair, the
stairs and doorjamb in front of a building are not seamless subtenders
of use, but barriers. One person’s infrastructur is another’s topic, or
difficulty" [51, p.380]. This is why Star understands invisible work
to be an inherent part of sociotechnical infrastructure. The implicit
and relational character of infrastructure (and related work) makes
it relatively difficult to identify problematic aspects therein (such
as for example institutionalized social divisions). Yet, having said
this, Star also notes that both infrastructure and related invisible
work would in fact be visible if one only looked for it. Based on this
observation she concludes that there are certain social aspects (e.g.
a low social status) that render these forms of work “functionally
invisible” in society’s perception [51].

This aspect of functional invisibility is where our research builds
on as we take a deliberate close critical look at the technological
labour which is hidden behind the increasingly digital service pro-
vision infrastructure of health and beauty shops. In the following

section we shift our gaze from the influences from related litera-
ture towards our specific approach to further exploring the con-
cepts of computer-supported cooperative work, skill-projections
on women’s work and functional invisibility in the chosen research
setting.

3 INTERDISCIPLINARY APPROACH AND
METHODS

This paper builds on an interdisciplinary research project which
was conducted for over two years in a large city in Austria. The
teammembers brought together research expertise fromHCI, social
science, and architecture. In our project, we sought to shape an
interdisciplinary practice that made productive use of the different
members’ respective backgrounds and disciplinary viewpoints. This
aspiration reflected in our conceptual and methodological approach.

Conceptually, we decided to refine the research scope by synthe-
sising a working definition of technological labour. This definition
combined multiple sociological definitions of work with related
work in HCI/CSCWand the previouslymentionedmutlidisciplinary
reflections on invisible work.

Methodologically, we shared an interest in feminist themes and
modes of conducting research for a social justice agenda. The gen-
eral aim of the project was hence to make visible the (often) hid-
den dimension of technological labour provided by the workers in
female-dominated service professions and to thereby contribute
to political debates on revaluating these often underrated and un-
derpaid occupations. We conducted two case studies which investi-
gated different professions in stationary retail and mobile care work.
In this paper, we focus on one of these case studies and discuss our
findings related to workers in health and beauty shops.

3.1 Defining Technological Labour
In the social sciences literature, we found that the most direct ap-
proach to defining technological labour is to focus on digitisation
processes and to circumscribe work practices that employ informa-
tion and communications technologies (ICTs) as tools. For example,
Flecker [16] summarises several ways in which work is digitised
both in terms of the employed tools and the environments in which
it takes place. He mentions several configurations for ICTs as work
tools: integrated into work tasks and work places, as means of com-
munication and collaboratively processing data, utilized to create a
virtual workplace, as an organisational means to distribute specific
work tasks (ie. microjobs in crowdsourcing), employed to manage
company work flows and collaboration processes at scale, and as
means of producing digital products. Not all of these configurations
seem relevant for our research context. Hence, we chose to focus on
those digital work practices that are performed in physical spaces
(at least to some degree) and hence on the various ways in which
ICTs are used as work tools. According to this approach, a worker
would perform technological labour whenever they use digital tech-
nologies and therefore need to employ some form of digital skills.
This conceptual approach forefronts digital work and eventually
frames work as rational practices of systematically acting people
[10].
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However, we understand digital work to be only one facet of
technological labour. We also noted alternative approaches to defin-
ing work as the product of collaborative interactions [15]. Rammert
and Schulz-Schaeffer [41] described these interactions in the form
of sociomaterial interrelations which involve both the intentional
exchange between human actors and their interactions with things
and symbols (such as ICTs). Here comes to mind the examples that
Dombrowski et al. gave for technologies regulating and shaping
the practices of low-wage workers: "computerized work scheduling
systems that control their time; keycards that track worker’s loca-
tion and movement; timekeeping systems that document their work
hours" [13, p.4585]. Defining work through sociomaterial interac-
tions means that technologies also have the capacity to affect work
on a more structural level. Building onto this conceptual approach,
we sought to also include nuances of technological labour where
technologies organised work processes or interactions between
co-workers, clients and other stakeholders. For example, how does
the use of click-and-collect shopping structure the interactions be-
tween customers and shop staff? When technologies organise the
work processes related to such services, they become an embedded
part of the sociotechnical infrastructure in the background - and
according to Star this is when the work becomes prone to functional
invisibility [50].

Based on these reflections, we define technological labour (as part
of paid employment) as (i) any professional activities employ-
ing digital tools or (ii) any work-related interaction which
are impacted by digital technologies.

Again, our assumptionwas that parts of this labourwere "hidden"
and we were aware that a too rigid definition of what counts as
technological labour might contribute to the hiding. Hence, we
decided to keep this definition open for further exploration.

3.2 Methods
For the exploration of technological labour we employed a mix of
qualitative methods to capture workers’ experiences and deepen
our own understanding of the role of technologies in the investi-
gated context. The primary data collection took place between June
2020 andMarch 2021 - that is during the global COVID-19 pandemic
which is also reflected in our choice of methods.We conducted semi-
structured interviews via telephone and video calls, observations in
system-relevant shops, online content analysis, and documentary
research analysing policy documents. This multi-method mix was
partly due to the researchers’ different methodological training by
discipline (sociology, architecture and HCI/design), partly due to
ensuring a low-risk research conduct in midst of the pandemic.
The project did not undergo any formal assessment by an ethics
committee since the team did not have access to such an organisa-
tional body. Instead, we took several informal actions to ensure a
responsible research practice. We discussed ethical aspects within
the team and combined best practices from our various disciplines
and institutions in such a way that no team member felt conflicted
about. For this we also drew on the external means of guidance we
had available. The team members from the non-academic research
institution were members of a European evaluation standards or-
ganisation and sought to comply with a defined set of principles
related to the rigour, viability, data management and ethical conduct

of empirical research. The first author also drew on the available
advisory services regarding research ethics at her academic institu-
tion (which is in the progress of piloting an ethics board yet so far
only offers a voluntary peer review service).

In the interviews we talked to ten employees at one of the ma-
jor health and beauty chains in German-speaking countries. This
involved workers in different departments and job levels (shop
staff, local and regional management, IT) to gain a wider picture
of the role of computing in this company. Additionally, we also
interviewed two members of the labour union and employees from
other trades of retail with insight on current debates on the dig-
ital transformation in retail. The interviews were recorded with
approval of the participants and transcribed for further analysis.

Ethnography was done in the form of twelve participant obser-
vations at the shops of the same chain and others (cf. [9, 28, 50]).
We also conducted some visits to supermarkets to compare. At the
outset of the study, we had prepared a list of questions that aimed
to guide our observations. The visits were documented in reflective
field notes written afterwards based on the researchers’ memories.
Sometimes these notes were written in response to the guiding
questions, other times the notes were written in an unstructured
ways - especially when we happened to encounter particularly
interesting situations.

The analysis of online content involved critical inspection of
websites, online shops and posted job advertisements related to
three companies (cf. [18, 22, 27, 38]). We looked at how the compa-
nies presented themselves and their services, and tried to speculate
on which of the online services also might affect the routines of
in-store workers (e.g. click and collect shopping service). Moreover,
we scanned the job advertisements for details that referred to any
digital skills being explicitly or implicitly required from applicants.
We also compared the ways that job advertisements relating to
shop assistant positions and IT jobs were written differently.

We note that we did not track any demographic data such as
the gender, age or race of participants. Our set of methods did not
scrutinise to which degree service workers in health and beauty
shops present an underpaid female-dominated group of workers.
However, our sample still provided such an impression: All three
interviewees who were service workers in health and beauty shops
identified as female. While this could have been a coincidence, we
also encountered almost exclusively female shop workers in the
twelve observations (that is only three out of the 39 mentioned
persons in our notes were male). Furthermore, the job advertise-
ments we analysed as part of the online data also indicated the
expected salary. According to this data, a shop assistant in a health
and beauty shop could expect to earn about 1,400 Euros net/month
for full-time work. This is slightly more than what has been re-
ported in the above mentioned income statistics [6], yet still stands
at approximately 17% less than the average income in Austria.

All data was collected in text documents that were shared among
the research team for cycles of analysis. All this work was done
in German and the quotes presented in this paper were translated
by the authors. We decided to take an analytical approach that
looked for any traces of workers employing digital skills in their
work routines and to use these as markers for technological labour.
Each team member went through the data individually, categorised
traces of digital competencies deductively according to a digital
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competence framework (DigComp 2.2 AT) [36] and also performed
inductive open coding to highlight and group additional skills that
are not covered by the framework. We also looked for any indica-
tions of technological labour being hidden, ignored or downplayed -
either by explicit mentions of participants or implicitly embedded in
the ways the interviewees were talking about technologies at work.
This is where our ethnographic understanding from the participant
observations and website analysis proved useful (cf. [50]).

4 FINDINGS
We found that the technological labour in health and beauty shops
takes various forms. We observed workers operating different hard-
ware, using systems for processing data, drawing on software as
tools in their customer support, training each other on the systems
or assisting customers in using digital services, communicating
online within the team and staff from other branches, and dealing
with technical issues of equipment.

This variety is often surprising from the point of view of cus-
tomers. In an interview a shop assistant said that "many people
don’t look behind the scenes. I think it is generally the case in retail
that this is not seen. Many people are not aware of the technological
potentials in this domain" (interview 3). In some ways this hidden
technological dimension of this work seems wanted (for example
to maintain an image of "natural beauty" or "working with peo-
ple and not with machines"), in others it can become problematic:
"Well, the customers might think that our staff members only play on
their smartphones, but that’s not the case" (interview 4). This quote
points to issues of stereotypes and the perceived low status of the
occupation in wider society that not necessarily accepts the idea of
these workers to perform tasks with high-tech tools.

The following sections aim to extend the common limited gaze
that tends to grasp only the tip of the iceberg and usually ignores
a wide range of tasks that fit into our definition of technological
labour. Given the complexity of this work and the continuing tech-
nological changes in equipment (as well as the page limit of this
paper), we cannot provide a comprehensive description1. Instead,
we report here on three different work situations that illustrate
instances of technological labour and several of its key aspects.

4.1 Technological Labour at the Checkout
• "I rarely see any interactions between shop staff and customers
today. Only at the checkout I see them talking directly to each
other. It seems that customers do not seek any advice and
quickly gather their shopping. Maybe this is down to the time
of the day (it is lunch break)." (observation)

• "Well, the workplace at the checkout has massively changed,
and a second big area of digitisation is inventory management.
Which is of course connected with the electronic cash register
system, well yes, that actually came along together, and there
is also something in customer support." (interview 7)

1The project report provides an attempt of a slightly more comprehensive description
and is publicly available on the research funder’s website [7].

Most customers at health and beauty shops only interact with
staff at the checkout2. They might see the workers use an elec-
tronic point-of-sale system (part i of our working definition), yet
they often do not consider that even this supposedly automated
procedure involves several human tasks: scanning the products, a
quick discreet look at brought bags to prevent shoplifting, asking
customers to present their loyalty card (if they have one), occasion-
ally advertising selected products on sale and finally taking the
payment. Even the payment itself turns out to be more complex
on a closer look since the shops accept both cash and cashless pay-
ment methods; they take various debit and credit cards, as well as
voucher cards and sometimes also stored-value cards; they offer
different payment modalities through using the card reader slot or
contactless payment methods with cards or apps. Besides knowing
what forms of payment are accepted, the workers also frequently
need to deal with situations when the chosen payment methods do
not work as expected. This can require troubleshooting as well as
emotional labour as the following observation describes: "A young
man attempts multiple times to pay with card. He places his card
repeatedly on the card reader and the device responds each time with
a loud beep. (...) The man is annoyed and turns to the shop assistant to
complain about the little blue box. The assistant asks him to wipe his
card and try again. This works and the payment process is successful.
(...) The man silently mutters some angry words and begins packing
his shopping into his backpack." (observation).

The checkouts are designed differently for the different compa-
nies, however all of them embed a mix of hardware and software.
Some companies use a very modern set up with both stationary
and handheld scanners, a large screen for the worker and a small
screen for the customer to see the total and the list of the items
that are about to be purchased. Other companies use checkouts
that look simpler with a small rather old-fashioned looking LCD
display, yet they usually require a similar way of operation as other
checkout setups.

4.2 Technological Labour at the Shelves
• "Most of the time we work with the smartphones and the laptop
in the back office. And of course the checkout display as far
as we talk technical devices. Apart from taking payments, it
is possible now to do a lot of the work in different places."
(interview 2)

• "Previously, it was a very time-consuming process to check
when products expire and remove them from the self in time.
We got together then (with the IT services) and they developed
this app which was rolled-out (last summer). And everyone is
absolutely thrilled!" (interview 3)

• "I noticed an occasional bell sound in the shop. On a closer
look, it seemed to be a signal when a customer was waiting
at a vacant checkout. However, it was not clear to me what
exactly triggered the bell. Is there maybe a sensor? I looked at
the checkout desk but could not find anything. Anyway, the
shop staff reacted quickly to the bell sound, called out that they
are coming and interrupted the work at the shelves. Hence, the

2Self-checkouts are not common in Austrian shops. They can be mostly found in
selected supermarkets part of large food store chains, but we have not encountered
them in any health and beauty shops.
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bell triggered by some invisible technology sets the rhythm of
their work." (observation)

Technological labour at the shelves first of all concerns tasks of
inventory management. Workers need to check the stock, replenish
items and change price tags. In many shops we observed them
working with handheld scanners and printed lists, however one
company introduced company smartphones which are also used by
their workers for managing the inventory. There the smartphone
has become a multi-functional tool for the staff. It is not only used
for work at the shelves but also for HR processes, training and
assistance in customer service: "Or for example if a customer wants
a fluoride-free toothpaste. (...) I am sure we take our smartphones
at least 50 times a day. Because I can check if a customer asks me
something and I can see if we have a product in stock or if it’s still
in our warehouse or alternatively in which other branch it is still
available. It even tells me the distance to the other shop. Or I can check
all the product details if a customer wants a product that I don’t know
yet." (interview 1)

Customer service can also involve an element of tech support
when customers have issues with accessing digital shop services.
For example, we made an interesting observation of a staff member
professionally assisting a customer when using the photo print-
ing service: „(A young man) briefly investigated the (photo printing
terminal) and started to swipe on the touchscreen (one of the three
machines). He didn’t seem satisfied with the information on the screen
(...) and decided to approach a shop assistant (who was working at
a shelf close-by). It took few unerring screen inputs for the worker
to display the price list which the customer was looking for. How-
ever, the man required additional explanation of the prices because
he wasn’t sure if he understood their terms correctly. (...) The shop
worker ran him through the general process of photo developing jobs
so that the customer could better understand the differences in prices."
(observation)

In most shops workers need to switch between tasks and con-
stantly move between checkouts and shelves. In our observations
we later noticed a hidden infrared light sensor installed opposite to
the checkout desks that was used to notify staff whenever a cus-
tomer was waiting (see quote above). This is a prime example of an
invisible technology that structures the technological labour (part
ii of our working definition). While the frequent bell ringing might
be disruptive to getting the work at the selves done, it also needs to
be mentioned that many interviewees expressed a positive attitude
towards such technologies in that they saw them serving as little
helpers. In case of the bell, it took away some of the physical effort
in that it relieved the shop workers from walking over to regularly
check if customers were waiting at the checkout.

4.3 Technological Labour Dealing with Issues
• "(In the bugtracking system) I can report for example if we
don’t have a product in the ECR system. Or if a printer isn’t
working. You don’t need to write an e-mail, instead you do that
directly on this portal and you can also upload photos there."
(interview 1)

• "I first try to solve issues myself. But if for example a smart-
phone isn’t connecting to the WIFI, I can use another smart-
phone to access the service portal and enter the name of the

person whose phone isn’t working. I also enter a brief descrip-
tion of the issue. Then a technician calls and if we can’t get
the smartphone fixed, I call headquarters and I get a new one."
(interview 1)

• "I have to say it was difficult in the beginning. We constantly
lost WIFI connection and we got tech support on the phone. It
was often not easy to understand what the technician meant."
(interview 1)

Technologies are designed to rationalise and optimise work pro-
cesses – however, in reality workers are often confronted with
unanticipated situations that are not covered by these systems.
Whenever something does not go according to plan, workers need
to improvise and resolve these situations. If a product is missing in
the database of the ECR system, a shop worker needs to react. The
quote above refers to entering a ticket in the bugtracking system,
but beyond that the worker also needs to quickly find a way to still
process the customer waiting to pay. This means, in the face of
gaps in the systems workers operate as sociotechnical mediators
between work technologies and complex social situations. We note
that this is a special form of technological labour since it is of an
unplanned improvised character. It also plays a special role because
it is of particular importance when technologies completely break
down. The quotes above list several examples of technical issues
that workers needed to mitigate in order to keep the shop open and
running. Hence, we refer to this instance of technological labour
as compensation work.

Compensation work can employ a variety of strategies for pro-
ductively dealing with issues. One key approach seems to be flexible
coordination within the shop team and the wider company: "I might
write to a coworker if I couldn’t finish something and ask if she can
take over tomorrow. We keep each other up to date (in MS Teams)
where we stop at the end of our shifts and that is pretty neat." (inter-
view 1) This example also points to the workers’ capacities of being
creative in their use of work tools to improvise "quick fixes". For
example, during the pandemic health and beauty shops were ren-
dered part of system-relevant services and shop employees needed
to address sudden changes in customers’ buying behaviour. This
required not only manual adjustments in the ordering system but
occasionally even "quick fixes" by contacting other branches: "Our
system orders automatically and we needed to increase some order
items because there was such a demand. Teams was used then to
improve our communication and information exchange because our
workers are not there every day.” (interview 3)

We reported elsewhere on various other instances of such com-
pensation work performed during the pandemic [34]. Here we want
to note that the special situation of the pandemic brought to the
fore the key role of compensation work in keeping the shops open
and satisfying the needs of customers. We found that workers take
much responsibility for the overall success of the service provision
and that they tend to improvise with a high level of integrity when
they fill in for any shortcomings of technologies. This has certainly
already been the case before the pandemic, however the mentioned
examples worked particularly well to highlight this special form of
technological labour.
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4.4 Categories of Technologies Part of
Technological Labour

"In general, (technology) is really important. Because we depend on
it. Both at the checkouts and in the ordering systems. Many work
processes depend on it." (interview 3)

The three exemplary work situations give an impression of the
variety of technologies that the workers employ in their daily work
routines. To summarise it, we group them in four categories:

(1) Work tools (e.g. computer integrated in checkout desk,
smartphones, hand-held scanners, a stationary PC in the
back office):
Shop assistants do not spend their workdays at the desk
or a computer workstation, yet this does not mean they
would not be using any digital tools. Some technologies are
embedded in the shop’s equipment in a fixed position such
as for example the checkout which is in fact a computer
with a more or less reduced system interface. We were also
told that there is actually a stationary PC in the back office,
however this is only used for few specific tasks such as
printing price tags. For their work at the shelves, workers
are equipped with mobile technologies such as smartphones
and hand-held scanning devices. These are not only used
for data processing and documentation tasks (checking the
stock, ordering products that are running out, etc.), but also
as important means of communications - within the team,
the wider company and also for consulting customers if they
have special requests.

(2) Work Infrastructure (e.g. WIFI, sensor-bell-alert at the
checkout):
Similar to the integrated computer at the checkout desk,
many technologies are embedded in the shop equipment.
Altogether they create a technologically well-equipped work
infrastructure that is essential for the smooth performance
of the technological labour. A good example is the router
which provides WIFI both for workers (as the network for
their data processing work) and customers (as a free service).
The device itself tends to be concealed from the customers’
view in the shop space and hence remains a hidden part of
the infrastructure.

(3) External Technologies (e.g. smartphones owned by cus-
tomers, photo printing station provided by supplier company,
PCR test kit service):
There are many situations when the workers are confronted
with technologies which are not part of their retail com-
pany’s ICT systems but part of a wider ecology. Examples
of such external technologies comprise systems provided by
external suppliers (e.g. the photo printing station) and the
private devices of customers through which they use digital
services of the shop (e.g. click and collect shopping).

(4) Background Technologies (e.g. algorithms for personnel
planning):
The final category comprises a layer of particularly well
hidden immaterial digital technologies that operate in the
background to structure and organise thework. This involves
internal company IT systems that manage work processes
and algorithms that are designed to optimise these.While the

workers might not even be aware of these, they become the
framework for their tasks and shape their work conditions.
For example, we note systems aimed at efficient manpower
planning that analyse data from the checkouts on customer
frequencies and accordingly suggest staffing shifts. Such
systems are not transparent in the automatic decisions that
are made during this planning and are clearly in the service
of the companies who benefit from minimal personnel costs.

4.5 Hiding Mechanisms
Our study illustrates the diversity of tasks that add a substantial
technological dimension to the daily work in health and beauty
shops. Yet this work is generally perceived as "nontechnical". The
reader might rightfully ask now why all this technological labour
remains hidden – especially since it can be "discovered" if one only
looked for it. In reference to the work of Susan Leigh Star [51], we
rephrase this question: What makes this work "functionally" invis-
ible? The findings from the previous section now put us into the
position to explore the hiddenness of the encountered technological
labour and to compare it to concepts of (functional) invisibility in
the literature.

Our analysis placed focus here on implicit parts of the labour.
That is, we looked closely at those situations related to aspects
of digital transformation in which some work routines were not
attributed as work or played down. Through this we could identify
both willful and subliminal hiding mechanisms which are described
in the following.

4.5.1 Willful Hiding. A part of the hiddenness stems from wilful
and (partly) self-directed management of visibility. Stationary retail
(and in particular the line of health and beauty shops) is a sector
that presents itself to be rather "technology-free". Retail companies
deliberately create corporate images that forefront "simplicity" (su-
permarkets) or "naturalness" (health and beauty shops), and digital
technologies do not fit into these profiles. Likewise shop staff tend
to envision themselves as professionals who "work with people"
(and not with machines). Thereby, they foster an occupational pro-
file which places emphasis on interpersonal relationships. Parts of
their work that is based on technological labour, on the other hand,
are willfully kept invisible or at least toned down. In related litera-
ture, we find the term backstage work. Star and Strauss [51] used it
to refer to athletes, musicians and actors who perform a large part
of their work in training or rehearsals. In these professions there is
an obvious distinction between frontstage- and backstage work for
aesthetic and performative reasons. In our study we found a similar
management of visibility which is related to cultural perceptions
of health and beauty shops as "technology-free" spaces.

4.5.2 Sociocultural Attributions. Societies attach different cultural
value to different types of labour [20]. A low social status or a
general lack of appreciation of this work might render it less visible
than other work [51]. That is, cultural hiding mechanisms tend to
ignore, overlook, hide or undervalue this labour. Health and beauty
shop workers hold a respectable job yet are potential targets of
stereotypes. In our study we noted a categorical underestimation of
their skills that was expressed in several ways. Partly it was enacted
on the workers in the form of disrespectful customer behaviour: "In
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the beginning it was confusing for the customers to see us operating
with smartphones and sometimes we were bad-mouthed." (interview
1) Partly, it was embodied by the workers themselves in the form of
low technological confidence while at the same time the companies
did not provide themmany opportunities to growmore confident in
their digital competences: "(The online training platform) is received
very well, but we just lack the time. You really have to schedule in
time. Most often something crops up and interferes with the plan.
Like Corona now for example. Sales increased enormously in our
branch and we do not have any time really to sit down and look at the
(training platform). But when there is some spare time, people like to
use it." (interview 2)

5 DISCUSSION
Given the focus of this paper on matters of HCI supporting work,
we want to discuss some sociotechnical aspects of hiding techno-
logical labour. We see these interconnected with the previously
described practices of intentional hiding or cultural value attribu-
tions. The ways that digital technologies integrate into the setting
of health and beauty shops also reflect the described tendencies
of service workers foregrounding their "work with people" and
societies attaching relatively little cultural and economic value to
this kind labour. For example, we saw that work tools are usually
designed in a way that they are easy to be overlooked: Employee
smartphones are small enough to put in the pocket, the desktop
computer remains out of the customers’ sight in the back office,
and the checkout does not look like a computer workspace. We
also saw that some digitised work routines had higher priorities
than others, especially if these involved direct interactions with
customers. Technologies such as the sensor-driven bell assisted the
workers to put their "work with people" first.

Based on our descriptions of willful hiding and sociocultural
attributions as different ways in which technological labour was
not attributed as work or played down within the studied setting,
we noticed sociotechnical synergies that add further nuance to these
hiding mechanisms. Altogether this points to different layers of
invisibility (cf. [51]): Technological labour was physically concealed
or functionally invisible; it was deliberately hidden or passively
left in implicitness; hiding affected entire work routines or just
single elements; it was desired or became problematic in some
situations. The mechanisms present a more complex picture than
a straight-forward answer to the question: "Who is hiding what
from whom?" Nonetheless (or rather for that very reason), they
substantiate the persistence of invisible technological labour and
various problematic potentials therein.

Based on this, we seek to reflect now on the particular roles
that also digital technologies might play in rendering technologi-
cal labour invisible. The focus of this discussion lies on particular
dynamics in that technologies become actors and exert notable
influence on work processes - whether by evoking certain expecta-
tions in wider society or by adding additional layers of complexity
to collaborative work practices. Reflecting on the findings, we iden-
tified the following two ways in which digital technologies added
to the invisibility of technological labour:

Firstly, we note the influence of society having internalised the
pervasiveness of technology. The wide-spread use of mobile devices

such as smartphones and tablet computers has made technology a
part of everyday life – both in the professional and private sphere.
HCI has used the term ubiquitous computing [1, 60] to refer to
this sociotechnical phenomenon. Our data highlights the extent to
which the concept has already been internalised by our interview
partners. We found that the pervasiveness of technology leads to
generalizing an assumption that everyone would already use dig-
ital technologies for professional and private purposes anyway –
and this assumption comes hand in hand with a (sometimes prob-
lematic) expectation that people should already have the digital
competences that are needed to use these technologies. In this
way, it hides away the efforts that people need to make in order to
obtain these competences while also putting them under implicit
pressure to keep up to date. We saw that this can indeed become
problematic in the ways that health and beauty shop workers are
potential targets of stereotypes. Specifically, this manifests itself in
parts of the work not being seen as "real" work, and others being
overlooked and not being part of in-depth training or part of job
evaluation. For example, digital skills training in this field is associ-
ated with high levels of learning-by-doing or peer learning. This
also makes it difficult to formalize the competencies and facilitates
their non-inclusion in job evaluation as a basis for job classifica-
tion. Mechanisms to make parts of gainful employment appear
as non-formalized components make it more difficult to demand
appropriate payment, which in turn benefits capital interests.

Secondly, we note the special role of human compensation work
in partly automated work processes. Our findings on the ways
that workers improvise to deal with issues and other unforeseen
situations outside regular work routines relate to what previous
research has described as implicit articulation work [49, 51, 52]. In
fact, we understand compensation work to be a nuanced form of
articulation work. It highlights those integrative tasks and creative
uses of equipment in particular that are needed to keep coopera-
tion structures productive in the face of unexpected developments.
Compensation work hence places emphasis on the ways in which
the workers take much responsibility for the overall success of the
service provision (even though they are not part of management
or formally responsible for business success). It is through their
conscientiousness and engagement that they keep things going and
ensure a certain level of quality in the service provision. This means
they tend to improvise with a high level of integrity when they
creatively fill in for any gaps in the system or other shortcomings
of technologies. In reference to Star’s work [50, 51], we argue that
the service workers’ engagement becomes part of the functionally
invisible infrastructure of health and beauty shops and hence is
also prone to be rendered invisible. Compensation work is difficult
to "see" because it tends to interconnect a multitude of contextual
factors. At the minimum, it requires the worker to make responsible
decisions ’in the face of the unexpected, and (modify) action to accom-
modate unanticipated contingencies’ [51, p.10]. These decisions are
based on the ways workers perceive their practical options at the
intersection of their technical infrastructure and their specific situ-
ations. Feminist analyses point out how service occupations with
female connotations are naturalized or undervalued by attributions
around so-called female work ability [26, 39]. In this context, it is
worth mentioning that in the context of the increasing presence
of technologies in stores, the advisory activities of salespersons
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tacitly include assistance around technical devices. However, these
do not become a visible part of training (let alone payment), but are
"included" under the umbrella of advising customers and satisfying
problems of all kinds. Thus, solving technical problems becomes a
more or less hidden part of a druggist’s job.

Our study results resonate with the literature in the insight
that different hiding mechanisms tend to intertwine in complex
ways. The literature has highlighted several ways in which labour is
ignored, overlooked, hidden or undervalued on various intersecting
levels [20]: Low status might be quantified in minimized economic
value (e.g. paid versus unpaid work), might materialise spatially as
work is pushed physically out of sight or become institutionalised
when excluded from legal definitions and work regulations. We
argue that digital technologies add further sociotechnical nuance
to these valuation dynamics as they have the capacity to act in
disruptive and catalyst ways. Digital technologies can be designed
in ways to keep hidden work (functionally) invisible. Ultimately,
this can create new risks for those engaging in forms of work which
are already socially marginalised (cf. ‘dirty work’ or ‘shit work’ in
[51]) or which is seen as work based on “natural capacity”, that
does not have to be "learned" and therefore has no or few value
[59].

6 LIMITATIONS AND FUTUREWORK
We note several limitations to the presented work on conceptual
on methodological levels.

The conceptual limitations relate to the synthesised working
definition. We defined technological labour as work with digital
tools or any work interactions that are structured by technologies.
This is a definition that we developed and agreed on within our
interdisciplinary group of researchers. It framed the scope of our
research around direct and indirect effects of digitisation processes
(e.g. ICTs as tools and ICTs structuring work in the background)
and less around other forms of technologies. It is assumed that
research starting out with other definitions might come to other
conclusions.

Methodological limitations relate to the time frame and scope
of the case study as well as the impact of the pandemic on our
choice of methods. The case study was conducted over a relatively
short period of time and depended on the collaboration with the
beauty and health shop chain. We note that studies like ours require
particular care and an ethical research conduct that ensures that
participating workers do not face any repercussions. Given our
interview partners were recruited by our company contacts, we
need to assume that we predominantly talked to early adopters
and supporters of the adoption of digital tools. Our own critical
understanding that we built through ethnography might balance
these predominant positive accounts to some degree, yet it would
be desirable to involve more people with negative experiences in
this research.

We also note limitations related to our scope. Health and beauty
shops are just one example of an underpaid female-dominated ser-
vice occupation and also just one subgroup of the wide area of
retail. We think it would be advisable to conduct similar critical
investigations in other trades such as for example with a focus on
such as supermarkets or fashion stores. Based on our experiences

from this and another case study which we conducted in the same
research project, we expect to find many more nuances of techno-
logical labour in other settings as much as other hiding mechanisms.
Looking at the particular dynamics that the digital transformation
brings to "nontechnical" professions would be an important first
step towards being able to develop and refine a robust conceptual
model of technological labour that is inclusive to those occupations
previously overlooked by research.

The impact of the pandemic on our research also needs to be
considered. It was indeed an exceptional situation for conducting
our study and we are aware that some findings would likely not
have been made in a pre-pandemic period. We noted elsewhere that
the COVID-19 crisis was in many regards a catalyst of a "digital fast
forward" [34]. Our findings hence included nuances of technological
labour related to workers being confronted with technologies that
were new to them (for example, many suddenly needed to use
MS Teams or Zoom for staff meetings and training). Without the
obvious need to switch to online communication, it would have
been more difficult for us to see the ways that technological labour
can also involve information exchange and coordination between
staff. This is not to say that these tasks would not have existed.
Rather, our impression is that the "general" hidden technological
labour was even increased and intensified by specific pandemic-
related work tasks.

Finally, we note that our feminist research motivation mostly
concerned our choice to place the research scope on the work of
health and beauty shops and thewayswe approached the endeavour
methodologically. However, we did not consider gender dynamics
much as a category in our analysis. While we observed many as-
pects that seem to relate a lot to gender aspects, we do not have
the data nor the means to speculate on any possible correlation
between the investigated occupation being female-dominated and
their technological labour being hidden.

We suggest that future work addresses the mentioned limitations
and adds further critical investigations on the hidden technological
labour in "nontechnical" occupations. In particular, we see a need
for more work looking at the impact of digital transformation on
"traditional" low-wage jobs. Furthermore, we see valuable opportu-
nities to refine and possibly update classic CSCW concepts (such as
functional invisibility or articulation work) by looking at current
work routines in service occupations. Lastly, we also would like to
make a suggestion related to our feminist and social justice research
agenda: We find it important to reflect more on the potential of
research like ours for taking action. Just like other feminist research
on women’s work, our research assumed that making the hidden
dimension of it visible might contribute to its revaluation. Now we
are in the position to present some first findings, however, how can
these results in fact contribute to change? What more might be
needed to actually improve the status of the often female-dominated
and generally underpaid occupations of the service sector? Which
actors have to be addressed with which arguments?

7 CONCLUSION
This paper presents the qualitative results of an interdisciplinary
study of the technological labour of workers in health and beauty
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shops. It offers a first tentative definition of work shares that should
count as technological labour in "nontechnical" service occupations.

Based on this definition, we found a wide range of technolo-
gies being employed in health and beauty shops and we saw that
these workers indeed perform a noteworthy extent of technological
labour. Furthermore, our data demonstrated that this work is more
complex than "just using some simple tools". Rather, the workers
often function as sociotechnical mediators between customers and
systems and this requires them to perform compensation work
(which again might mean to frequently make self-directed creative
use of technologies).

The paper also shares a discussion of several hiding mechanisms
that tend to keep this dimension of work overlooked and underval-
ued. We related our findings to the concept of functional invisibility.
Thereby, we managed to highlight contemporary hiding mecha-
nisms at work in the investigated domain. Our classification of
hiding mechanisms indicates that invisibility originates from dif-
ferent social dynamics and accordingly also operate to different
degrees on different levels. Having said this, all mechanisms have
in common that they result from sociotechnical developments in
which not only people (may them be employees, employers, cus-
tomers or other stakeholders) but also digital technologies become
actors in a sociomaterial fashion [37]. Our analysis herein confirms
previous discussions of invisible work in that the use of technology
tends to either let existing forms of invisible work remain hidden
(or even intensifies the hiddenness) or create completely new forms
of invisibility. As is so often the case, technology should not be
understood to be a neutral entity in this context [29].

With this in mind, we conclude this paper with a careful note on
the particular gendered hierarchisation dynamics in relation to the
digital transformation of work: Indeed, it mattered that our study
was conducted in the context of a female-dominated service em-
ployment field. We might not have empiric evidence to prove any
correlation between gender aspects and the observed ways in which
technological work practices are concealed, however our findings
clearly resonate with the theoretical explanations we found in the
related literature (as detailed in chapter 2). The key take-away here
is that there is a sociotechnical hierarchisation that renders paid
employment with a female connotation to have no or little visible
elements of technological labour. The framing as "nontechnical"
work and the deliberate hiding of technological elements fits well
into the sociocultural expectations towards paid "women’s work".
This is linked to a specific type of work ("female work ability"),
for which no specific education or training is needed. At the same
time, it ensures that little thought is given to matters of acquisition,
evaluation and remuneration of the required but hidden compe-
tences. Therefore, we argue for an academic attempt to make hidden
technological work elements visible, to reflect on the ways that mul-
tifaceted work requirements (including technological requirements)
are hidden and to thereby challenge the hierarchising revaluation
of work in female-dominated occupations. This presents a possible
starting point for further research to unpack the sociotechnical
ways in which implicit gender hierarchies are re-established in
contemporary work settings (including their digital transformation
and revaluation processes). Ultimately, this can and should support
the claim of feminist-motivated research to uncover disadvantages
based on gender and to contribute to their dismantling.

ACKNOWLEDGMENTS
The presented research was funded by the "Digitalisierungsfonds
Arbeit 4.0 der AK Wien", an initiative of the Austrian Chamber of
Labour. The authors acknowledge TUWien Bibliothek for financial
support through its Open Access Funding Programme.

REFERENCES
[1] Gregory D. Abowd. 2012. What next, ubicomp?: celebrating an intellectual

disappearing act. In Proceedings of the 2012 ACM Conference on Ubiquitous
Computing - UbiComp ’12. ACM Press, Pittsburgh, Pennsylvania, 31. https:
//doi.org/10.1145/2370216.2370222

[2] Arbeitsmarktservice (AMS) Österreich. 2022. AMS Berufslexikon - DrogistIn.
https://www.berufslexikon.at/berufe/1637-DrogistIn/

[3] Matthias Baldauf, Peter Fröhlich, Shadan Sadeghian, Philippe Palanque, Virpi
Roto, Wendy Ju, Lynne Baillie, and Manfred Tscheligi. 2021. Automation
Experience at the Workplace. In Extended Abstracts of the 2021 CHI Confer-
ence on Human Factors in Computing Systems. ACM, Yokohama Japan, 1–6.
https://doi.org/10.1145/3411763.3441332

[4] Ellen Balka and Ina Wagner. 2020. A Historical View of Studies of Women’s
Work. Computer Supported Cooperative Work (CSCW) 30 (Nov. 2020), 251–305.
https://doi.org/10.1007/s10606-020-09387-9

[5] Shaowen Bardzell. 2010. Feminist HCI: taking stock and outlining an agenda for
design. In Proceedings of the 28th international conference on Human factors in
computing systems - CHI ’10. ACM Press, Atlanta, Georgia, USA, 1301. https:
//doi.org/10.1145/1753326.1753521

[6] Martin Bauer, Serhan Marcel Bilgili, Peter Amschler, and Waltraud Unger. 2020.
Allgemeiner Einkommensbericht 2020. Technical Report. Rechnungshof Österreich,
Vienna, Austria. 236 pages.

[7] Nadja Bergmann, Nicolas Pretterhofer, Janis Lena Meißner, and Edeltraud Hasel-
steiner. 2021. Auf der Suche nach versteckter technologischer Arbeit. Analyse zweier
frauendominierter Dienstleistungsberufe im Kontext der Digitalisierung. Techni-
cal Report. Arbeiterkammer Wien. 148 pages. https://wien.arbeiterkammer.at/
service/digifonds/gefoerderte-projekte/Versteckte_Technologien-.html

[8] Boban Blazevski and Jean D. Hallewell Haslwanter. 2017. User-centered devel-
opment of a system to support assembly line worker. In Proceedings of the 19th
International Conference on Human-Computer Interaction with Mobile Devices and
Services. ACM, Vienna Austria, 1–7. https://doi.org/10.1145/3098279.3119840

[9] Jeanette Blomberg and Helena Karasti. 2013. Reflections on 25 Years of Ethnogra-
phy in CSCW. Computer Supported Cooperative Work (CSCW) 22, 4-6 (Aug. 2013),
373–423. https://doi.org/10.1007/s10606-012-9183-1

[10] Fritz Böhle, Günter Voß, and Günther Wachtler. 2010. Einführung. In Handbuch
Arbeitssoziologie (1 ed.). VS Verl. für Sozialwiss, Wiesbaden, 11–22.

[11] Susanne Bødker. 2015. Third-wave HCI, 10 years later—participation and sharing.
interactions 22, 5 (Aug. 2015), 24–31. https://doi.org/10.1145/2804405

[12] Manu Chopra, Indrani Medhi Thies, Joyojeet Pal, Colin Scott, William Thies, and
Vivek Seshadri. 2019. Exploring Crowdsourced Work in Low-Resource Settings.
In Proceedings of the 2019 CHI Conference on Human Factors in Computing Systems.
ACM, Glasgow Scotland Uk, 1–13. https://doi.org/10.1145/3290605.3300611

[13] Lynn Dombrowski, Adriana Alvarado Garcia, and Jessica Despard. 2017. Low-
Wage PrecariousWorkers’ Sociotechnical PracticesWorking Towards Addressing
Wage Theft. In Proceedings of the 2017 CHI Conference on Human Factors in
Computing Systems. ACM, Denver Colorado USA, 4585–4598. https://doi.org/10.
1145/3025453.3025633

[14] Lynn Dombrowski, Ellie Harmon, and Sarah Fox. 2016. Social Justice-Oriented In-
teraction Design: Outlining Key Design Strategies and Commitments. In Proceed-
ings of the 2016 ACM Conference on Designing Interactive Systems - DIS ’16. ACM
Press, New York, NY, USA, 656–671. https://doi.org/10.1145/2901790.2901861

[15] Wolfgang Dunkel and Margit Weihrich. 2010. Arbeit als Interaktion. In Handbuch
Arbeitssoziologie (1 ed.). VS Verl. für Sozialwiss, Wiesbaden, 177–202.

[16] Jörg Flecker. 2017. Arbeit und Beschäftigung: eine soziologische Einführung. Fac-
ultas, Wien. Publication Title: Arbeit und Beschäftigung : eine soziologische
Einführung.

[17] Sarah E. Fox, Vera Khovanskaya, Clara Crivellaro, Niloufar Salehi, Lynn Dom-
browski, Chinmay Kulkarni, Lilly Irani, and Jodi Forlizzi. 2020. Worker-Centered
Design: Expanding HCI Methods for Supporting Labor. In Extended Abstracts
of the 2020 CHI Conference on Human Factors in Computing Systems (CHI EA
’20). Association for Computing Machinery, New York, NY, USA, 1–8. https:
//doi.org/10.1145/3334480.3375157 ISBN: 9781450368193.

[18] Edgar Gómez Cruz, Shanti Sumartojo, and Sarah Pink (Eds.). 2017. Refiguring
Techniques in Digital Visual Research. Springer International Publishing, Cham.
https://doi.org/10.1007/978-3-319-61222-5

[19] Kotaro Hara, Abigail Adams, KristyMilland, Saiph Savage, Benjamin V. Hanrahan,
Jeffrey P. Bigham, and Chris Callison-Burch. 2019. Worker Demographics and
Earnings on Amazon Mechanical Turk: An Exploratory Analysis. In Extended
Abstracts of the 2019 CHI Conference on Human Factors in Computing Systems.

https://doi.org/10.1145/2370216.2370222
https://doi.org/10.1145/2370216.2370222
https://www.berufslexikon.at/berufe/1637-DrogistIn/
https://doi.org/10.1145/3411763.3441332
https://doi.org/10.1007/s10606-020-09387-9
https://doi.org/10.1145/1753326.1753521
https://doi.org/10.1145/1753326.1753521
https://wien.arbeiterkammer.at/service/digifonds/gefoerderte-projekte/Versteckte_Technologien-.html
https://wien.arbeiterkammer.at/service/digifonds/gefoerderte-projekte/Versteckte_Technologien-.html
https://doi.org/10.1145/3098279.3119840
https://doi.org/10.1007/s10606-012-9183-1
https://doi.org/10.1145/2804405
https://doi.org/10.1145/3290605.3300611
https://doi.org/10.1145/3025453.3025633
https://doi.org/10.1145/3025453.3025633
https://doi.org/10.1145/2901790.2901861
https://doi.org/10.1145/3334480.3375157
https://doi.org/10.1145/3334480.3375157
https://doi.org/10.1007/978-3-319-61222-5


CHIWORK ’22, June 8–9, 2022, Durham, NH, USA Meissner et al.

ACM, Glasgow Scotland Uk, 1–6. https://doi.org/10.1145/3290607.3312970
[20] Erin Hatton. 2017. Mechanisms of invisibility: rethinking the concept of invisible

work. Work, Employment and Society 31, 2 (April 2017), 336–351. https://doi.
org/10.1177/0950017016674894

[21] Mario Heinz, Sebastian Büttner, Sascha Jenderny, and Carsten Röcker. 2021.
Dynamic Task Allocation based on Individual Abilities - Experiences from Devel-
oping and Operating an Inclusive Assembly Line for Workers With and Without
Disabilities. Proceedings of the ACM on Human-Computer Interaction 5, EICS (May
2021), 1–19. https://doi.org/10.1145/3461728

[22] Christine Hine. 2000. Virtual ethnography. SAGE, London ; Thousand Oaks, Calif.
OCLC: ocm43419517.

[23] Arlie Russell Hochschild and Anne Machung. 2012. The second shift: working
families and the revolution at home. Penguin Books, New York, N.Y.

[24] Lilly C. Irani and M. Six Silberman. 2016. Stories We Tell About Labor: Turkopti-
con and the Trouble with "Design". In Proceedings of the 2016 CHI Conference on
Human Factors in Computing Systems (CHI ’16). Association for Computing Ma-
chinery, New York, NY, USA, 4573–4586. https://doi.org/10.1145/2858036.2858592
ISBN: 9781450333627.

[25] Jason T. Jacques and Per Ola Kristensson. 2019. Crowdworker Economics in the
Gig Economy. In Proceedings of the 2019 CHI Conference on Human Factors in
Computing Systems. ACM, Glasgow Scotland Uk, 1–10. https://doi.org/10.1145/
3290605.3300621

[26] Andrea Jochmann-Döll, Christina Klenner, and Alexandra Scheele. 2022. Ent-
geltgleichheit im digitalen Wandel? Eine explorative Studie zu betrieblichen
Prüfungen der Entgeltgleichheit von Frauen und Männern. https://rgdoi.net/10.
13140/RG.2.2.13572.60804 Publisher: Unpublished.

[27] Stan Karanasios, Dhavalkumar Thakker, Lydia Lau, David Allen, Vania Dimitrova,
and Alistair Norman. 2013. Making sense of digital traces: An activity theory
driven ontological approach: Journal of the American Society for Information
Science and Technology. Journal of the American Society for Information Science
and Technology 64, 12 (Dec. 2013), 2452–2467. https://doi.org/10.1002/asi.22935

[28] Helena Karasti and Jeanette Blomberg. 2018. Studying Infrastructuring Ethno-
graphically. Computer Supported Cooperative Work (CSCW) 27, 2 (April 2018),
233–265. https://doi.org/10.1007/s10606-017-9296-7

[29] Melvin Kranzberg. 1986. Technology andHistory: "Kranzberg’s Laws". Technology
and Culture 27, 3 (1986), 544–560. https://www.jstor.org/stable/3105385

[30] Antonia Kupfer and Edeltraud Ranftl. 2006. Soziale Kompetenz: Hierarchisiert,
vergeschlechtlicht und ökonomisiert. Österreichische Zeitschrift für Soziologie 31,
4 (Dec. 2006), 66–81. https://doi.org/10.1007/s11614-006-0079-5

[31] Kari Kuutti and Liam J. Bannon. 2014. The turn to practice in HCI: towards a
research agenda. In Proceedings of the SIGCHI Conference on Human Factors in
Computing Systems. ACM, Toronto Ontario Canada, 3543–3552. https://doi.org/
10.1145/2556288.2557111

[32] Donald A. MacKenzie and Judy Wajcman (Eds.). 1999. The social shaping of
technology (2nd ed ed.). Open University Press, Buckingham [Eng.] ; Philadelphia.

[33] Antonia Meissner, Angelika Trübswetter, Antonia S. Conti-Kufner, and Jonas
Schmidtler. 2021. Friend or Foe? Understanding Assembly Workers’ Acceptance
of Human-robot Collaboration. ACM Transactions on Human-Robot Interaction
10, 1 (Feb. 2021), 1–30. https://doi.org/10.1145/3399433

[34] Janis LenaMeissner, Nadja Bergmann, EdeltraudHaselsteiner, andNicolas Pretter-
hofer. 2021. The Hidden Technological Labour of the Hero(in)es of the Everyday.
https://sites.google.com/view/cirn2021/home

[35] Brad A. Myers. 1998. A brief history of human-computer interaction technology.
Interactions 5, 2 (March 1998), 44–54. https://doi.org/10.1145/274430.274436

[36] Thomas Narosy, David Röthler, Erich Svecnik, and Austrian Institute for Applied
Telecommunications (ÖIAT). 2018. Digital Competence Framework for Austria
(DigComp 2.2 AT).

[37] Wanda J. Orlikowski. 2007. Sociomaterial Practices: Exploring Technology at
Work. Organization Studies 28, 9 (Sept. 2007), 1435–1448. https://doi.org/10.
1177/0170840607081138

[38] Luc Pauwels. 2012. A Multimodal Framework for Analyzing Websites as Cultural
Expressions. Journal of Computer-Mediated Communication 17, 3 (April 2012),
247–265. https://doi.org/10.1111/j.1083-6101.2012.01572.x

[39] Sabine Pfeiffer. 2004. Arbeitsvermögen. Ein Schlüssel zur Analyse (reflexiver)
lnformatisierung. VS Verlag für Sozialwissenschaften, Wiesbaden. https://doi.
org/10.1007/978-3-322-80561-4

[40] Rida Qadri. 2021. What’s in a Network? Infrastructures of Mutual Aid for Digital
PlatformWorkers during COVID-19. Proceedings of the ACM on Human-Computer
Interaction 5, CSCW2 (Oct. 2021), 1–20. https://doi.org/10.1145/3479563

[41] Werner Rammert and Ingo Schulz-Schaeffer. 2002. Technik und Handeln:
wenn soziales Handeln sich auf menschliches Verhalten und technische Arte-
fakte verteilt. In Können Maschinen handeln? Soziologische Beiträge zum Ver-
hältnis von Mensch und Technik. Campus, Frankfurt am Main; New York, 11–
64. https://www.ssoar.info/ssoar/bitstream/handle/document/12213/ssoar-2002-
rammert_et_al-technik_und_handeln.pdf?sequence=1

[42] Edeltraud Ranftl and Oskar Meggeneder. 2004. Diskriminierungsfreie Arbeitsbew-
ertung und Arbeitsorganisation Forschungsbericht. Technical Report. Bundesmin-
isterium für Gesundheit und Frauen, Vienna, Austria. OCLC: 181498591.

[43] Jennifer A. Rode. 2011. A theoretical agenda for feminist HCI. Interacting with
Computers 23, 5 (Sept. 2011), 393–400. https://doi.org/10.1016/j.intcom.2011.04.
005

[44] Daniela K. Rosner, Samantha Shorey, Brock R. Craft, and Helen Remick. 2018.
Making Core Memory: Design Inquiry into Gendered Legacies of Engineering
and Craftwork. In Proceedings of the 2018 CHI Conference on Human Factors in
Computing Systems. Association for Computing Machinery, New York, NY, USA,
1–13. https://doi.org/10.1145/3173574.3174105 ISBN: 9781450356206.

[45] Kjeld Schmidt. 2008. The Critical Role of Workplace Studies in CSCW. In
Cooperative Work and Coordinative Practices. Springer London, London, 149–156.
https://doi.org/10.1007/978-1-84800-068-1_7 Series Title: Computer Supported
Cooperative Work.

[46] Kjeld Schmidt and Liam Bannon. 2013. Constructing CSCW: The First Quarter
Century. Computer Supported Cooperative Work (CSCW) 22, 4-6 (Aug. 2013),
345–372. https://doi.org/10.1007/s10606-013-9193-7

[47] Daniel Schönherr and Martina Zandonella. 2020. Arbeitsbedingungen und Beruf-
sprestige von Beschäftigten in systemrelevanten Berufen in Österreich.

[48] Anand Sriraman, Jonathan Bragg, and Anand Kulkarni. 2017. Worker-Owned
Cooperative Models for Training Artificial Intelligence. In Companion of the 2017
ACM Conference on Computer Supported Cooperative Work and Social Computing.
ACM, Portland Oregon USA, 311–314. https://doi.org/10.1145/3022198.3026356

[49] Susan Leigh Star. 1995. Epilogue: Work and Practice in Social Studies of Science,
Medicine, and Technology. Science, Technology, & Human Values 20, 4 (1995),
501–507.

[50] Susan Leigh Star. 1999. The Ethnography of Infrastructure. American Behavioral
Scientist 43, 3 (Nov. 1999), 377–391. https://doi.org/10.1177/00027649921955326

[51] Susan Leigh Star and Anselm Strauss. 1999. Layers of Silence, Arenas of Voice:
The Ecology of Visible and Invisible Work. Computer Supported Cooperative Work
(CSCW) 8, 1-2 (March 1999), 9–30. https://doi.org/10.1023/A:1008651105359
ISBN: 0925-9724.

[52] Anselm Strauss. 1985. Work and the Division of Labor. The Sociological Quarterly
26, 1 (1985), 1–19. http://www.jstor.org/stable/4106172

[53] Angelika Strohmayer, Rosanna Bellini, Janis Meissner, Samantha Mitchell Finni-
gan, Ebtisam Alabdulqader, Austin Toombs, and Madeline Balaam. 2018. #CHIver-
sity: Implications for Equality, Diversity, and Inclusion Campaigns. In Extended
Abstracts of the 2018 CHI Conference on Human Factors in Computing Systems.
ACM, Montreal QC Canada, 1–10. https://doi.org/10.1145/3170427.3188396

[54] Angelika Strohmayer, Jenn Clamen, and Mary Laing. 2019. Technologies for
Social Justice: Lessons from Sex Workers on the Front Lines. In Proceedings of
the 2019 CHI Conference on Human Factors in Computing Systems. ACM, Glasgow
Scotland Uk, 1–14. https://doi.org/10.1145/3290605.3300882

[55] Lucy Suchman. 2011. Work Practice and Technology. In Making Work Visible,
Margaret H. Szymanski and Jack Whalen (Eds.). Cambridge University Press,
Cambridge, 21–33. https://doi.org/10.1017/CBO9780511921360.004

[56] Lucy Suchman, Jeanette Blomberg, Julian Orr, and Randall Trigg. 1999. Recon-
structing Technologies as Social Practice. American Behavioral Scientist 43, 3 (Nov.
1999), 392–408. https://doi.org/10.1177/00027649921955335 ISBN: 0893-3200
_eprint: 0803973233.

[57] Divy Thakkar, Neha Kumar, and Nithya Sambasivan. 2020. Towards an AI-
powered Future that Works for Vocational Workers. In Proceedings of the 2020
CHI Conference on Human Factors in Computing Systems. ACM, Honolulu HI USA,
1–13. https://doi.org/10.1145/3313831.3376674

[58] Carlos Toxtli, Siddharth Suri, and Saiph Savage. 2021. Quantifying the Invisible
Labor in Crowd Work. Proceedings of the ACM on Human-Computer Interaction 5,
CSCW2 (Oct. 2021), 1–26. https://doi.org/10.1145/3476060

[59] Judy Wajcman. 1991. Feminism confronts technology. Pennsylvania State Univer-
sity Press, University Park, Pa.

[60] Mark Weiser. 1999. The computer for the 21s century. ACM SIGMOBILE Mobile
Computing and Communications Review 3, 3 (July 1999), 3–11. https://doi.org/10.
1145/329124.329126

[61] Angelika Wetterer. 2002. Arbeitsteilung und Geschlechterkonstruktion. "Gender at
Work" in theoretischer und historischer Perspektive. UVK Verlag, Konstanz. ISBN:
9783896697875 9783744517850 OCLC: 722917819.

[62] Sangseok You and Lionel P. Robert Jr. 2018. Human-Robot Similarity and Will-
ingness to Work with a Robotic Co-worker. In Proceedings of the 2018 ACM/IEEE
International Conference on Human-Robot Interaction. ACM, Chicago IL USA,
251–260. https://doi.org/10.1145/3171221.3171281

https://doi.org/10.1145/3290607.3312970
https://doi.org/10.1177/0950017016674894
https://doi.org/10.1177/0950017016674894
https://doi.org/10.1145/3461728
https://doi.org/10.1145/2858036.2858592
https://doi.org/10.1145/3290605.3300621
https://doi.org/10.1145/3290605.3300621
https://rgdoi.net/10.13140/RG.2.2.13572.60804
https://rgdoi.net/10.13140/RG.2.2.13572.60804
https://doi.org/10.1002/asi.22935
https://doi.org/10.1007/s10606-017-9296-7
https://www.jstor.org/stable/3105385
https://doi.org/10.1007/s11614-006-0079-5
https://doi.org/10.1145/2556288.2557111
https://doi.org/10.1145/2556288.2557111
https://doi.org/10.1145/3399433
https://sites.google.com/view/cirn2021/home
https://doi.org/10.1145/274430.274436
https://doi.org/10.1177/0170840607081138
https://doi.org/10.1177/0170840607081138
https://doi.org/10.1111/j.1083-6101.2012.01572.x
https://doi.org/10.1007/978-3-322-80561-4
https://doi.org/10.1007/978-3-322-80561-4
https://doi.org/10.1145/3479563
https://www.ssoar.info/ssoar/bitstream/handle/document/12213/ssoar-2002-rammert_et_al-technik_und_handeln.pdf?sequence=1
https://www.ssoar.info/ssoar/bitstream/handle/document/12213/ssoar-2002-rammert_et_al-technik_und_handeln.pdf?sequence=1
https://doi.org/10.1016/j.intcom.2011.04.005
https://doi.org/10.1016/j.intcom.2011.04.005
https://doi.org/10.1145/3173574.3174105
https://doi.org/10.1007/978-1-84800-068-1_7
https://doi.org/10.1007/s10606-013-9193-7
https://doi.org/10.1145/3022198.3026356
https://doi.org/10.1177/00027649921955326
https://doi.org/10.1023/A:1008651105359
http://www.jstor.org/stable/4106172
https://doi.org/10.1145/3170427.3188396
https://doi.org/10.1145/3290605.3300882
https://doi.org/10.1017/CBO9780511921360.004
https://doi.org/10.1177/00027649921955335
https://doi.org/10.1145/3313831.3376674
https://doi.org/10.1145/3476060
https://doi.org/10.1145/329124.329126
https://doi.org/10.1145/329124.329126
https://doi.org/10.1145/3171221.3171281

	Abstract
	1 Introduction
	2 Related Work
	2.1 Shifts in Scope of HCI Explorations of Work
	2.2 Explorations of Women’s Work
	2.3 Functional Invisibility of Work

	3 Interdisciplinary Approach and Methods
	3.1 Defining Technological Labour
	3.2 Methods

	4 Findings
	4.1 Technological Labour at the Checkout
	4.2 Technological Labour at the Shelves
	4.3 Technological Labour Dealing with Issues
	4.4 Categories of Technologies Part of Technological Labour
	4.5 Hiding Mechanisms

	5 Discussion
	6 Limitations and Future Work
	7 Conclusion
	Acknowledgments
	References

