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Abstract

How do we cope with technology today? We are surrounded by machines,
computers and technological devices from mobile phones to automated check-
outs. These types of machines are no longer exotic in Sweden where today
the average person is usually fluent in their use. But do we really have an
understanding of how these objects work, is understanding necessary and how
do we cope when our knowledge is lacking?

This thesis is intended as an introduction to an anthropological way of look-
ing at strategies people develop for understanding, using and interacting with
technological objects, specifically robots. Still an exotic object, robots are more
widely known-about than experienced. Based on ethnographic data, primarily
gathered in two distinct workplace environments as well as interviews and video
documentation, my analysis aims to illustrate the implications of defining hu-
mans and robots as equally significant agents within networks whilst disputing
the traditional importance given to the dichotomy of technology (non-human)
and human.

Whilst robots are definitely less than we expect them to be, they are still so-
cial artefacts, firmly situated within social networks and meaning which manifest
through human–robot interactions. Perhaps little more than tools, an ambigu-
ity exists in human–robot interactions which suggests that we form quasi-social
relations that could, and have been exploited by designers and engineers to
broaden the range of use for technological objects.

Keywords: human-robot interaction, network theory, situated knowledges, agential realism,

performativity, social contextualisation of technological objects
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Chapter 1
Introduction

I first met R.A.D. during the second week of fieldwork at The National Library of
Sweden’s Audio–visual media department in Stockholm, Sweden (KB Avm). He
was sitting in Paul’s office not really doing much, but his remarkable appearance
caught my attention immediately. Paul said R.A.D. had let himself go a bit
and was balding (“tunnh̊arig”). Above this, Paul knew very little about where
R.A.D. came from. He had been found lurking in the basement a couple of years
ago and had sat on Paul’s top shelf, by the door to the office ever since. How
he had ended up in the basement was a mystery. Paul had all kinds of theories.
We joked about how he had been planted there as a spy for the alien robot army
that was going to invade Earth and destroy all humans. We both feared that
even though he appeared to be ‘dead’ he was really just lying in wait, watching
and collecting data on human ways. He was sending this information back to
the mother-ship and soon, all human life on Earth would be doomed. What
other explanation was there, we concluding laughingly.

In reality, R.A.D. was a toy robot made of plastic. His hands looked like cup-
holders and were fixed in an out-stretched position and his feet formed a kind
of tray so Paul supposed that R.A.D. was originally intended to carry drinks
and food. Probably once nice and new, R.A.D. was now a dirty grey colour and
with yellowing, red plastic eyes and ornamental buttons. He also did not work
and had no remote to control him with. On first glance, R.A.D. looked like the
stereotypical robot — humanoid in appearance and intended to serve people by
performing simple tasks.

R.A.D. has more dimensions than just his intended use and ability to evoke
wild science-fiction fantasies. Paul had had R.A.D. sitting there on the shelf as
an ornament for years now. With no remote and his batteries dead, R.A.D. was
no longer a robotic drinks waiter. His new identity was R.A.D. the ornament,
the conversation piece and he was famous for being an ‘ice-breaker’ in awkward
situations. He was the hero in a tale Paul told me about an extremely shy intern
who had not talked to a soul during his time at KB Avm — until he saw R.A.D.
in Paul’s office, that is. The sight of the robot on the shelf made him burst into
a lively conversation. That a shy withdrawn person would suddenly open up
just because of a robot toy like R.A.D. was so remarkable that it had become a
bit of a legend around KB Avm. The derelict robot thus became an instrument
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Chapter 1 Introduction

for social interaction as well as a derelict toy and figure of science-fiction.
During our conversation, Paul took R.A.D. off the shelf, I photographed the

robot and moved it around a little. The wheels were a bit defect though and
seeing there was nothing much to do with him, R.A.D. was put back up onto
the shelf to lie in wait for the next person who would all of a sudden see him
and strike up a conversation with Paul. R.A.D. was not going to sit there idle
for the rest of his ‘life’ though. Paul had plans to fix him, get a new remote and
battery then take him home to have him serve drinks to him and his friends on
lazy summer weekends. This had been his plan ever since he found R.A.D. in
the basement. So far, nothing had been done about it though. Even so, Paul’s
plans to repair R.A.D. transport him into yet another social dimension — that
of future possibilities and a re-invention of its original and intended purpose.

R.A.D. provides a perfect example of the many different dimension that a
single object can have. Its history, the imaginings that surround it, intentions
and plans and a multitude of possible social interactions. That R.A.D. was a
robot is only one interpretation. R.A.D. is also a historical object probably
made in the 1980s as a toy for teenage boys. Now, R.A.D. is an ornament, a
symbol and surrounded by different interpretations or perspectives — and it
plays an important role in potential social interactions. Although not working
as intended, R.A.D. functions in new ways as a topic of conversation and an
intermediary linking people and events that are not restricted to a single space
or time. R.A.D. is essentially a perfect example of how an object becomes a
situated, social artefact within innumerable networks of social relations. R.A.D.
still interacts with its surroundings in countless ways. Simply being seen became
a significant interaction which resulted in a series of actions and interactions all
situated within different contexts, involving multiple actors and points of view
— mine and the intern’s subsequent conversation with Paul being just two.

Not only did R.A.D.’s meaning and social significance change over time but
so did the contexts in which he was situated. Perhaps R.A.D. had been a prized-
possession in a teenager’s bedroom before he was moved to the basement at KB
Avm. Now in Paul’s office as a conversation piece, he might someday move
back into a home — Paul’s home or summer house and become yet something
else or maybe he would just end up discarded, in the garbage. All these past,
present and possible future environments and their particular social contexts and
meanings provide contexts in which R.A.D. becomes situated. This situated
meaning and these contexts all contribute to our understanding of him as a
social artefact and ultimately, a robot. R.A.D. is only one example of how
people interact with robots and how these interactions are configured and (re)-
configured by networks of social relations. Such an example also serves to remind
us of the importance of popular culture and the historical and social factors when
it comes to our interactions with robots and other seemingly simple objects. I
will be primarily analysing human–robot interaction in the workplace, where
exactly the same variety and flexibility in relations observed with R.A.D. applies
to robots conventionally seen as ‘just tools’.

1.1 Disposition

This thesis is divided into four main parts — a theoretical introduction where I
present prior-research on human–robot interaction, followed by chapters 3 and 4
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Chapter 1 Introduction

Figure 1.1: Our friend, R.A.D.

which focus on peoples’ perceptions of robots while chapter 5 looks at human
interaction with robots. In chapter 2, I briefly summarise prior research on
human–robot interaction by anthropologists as well as addressing studies done
within other related disciplines. This is followed by a discussion of my methods
and the main anthropological theories I have used in my analysis. Methodolog-
ically speaking, I have based my analysis on a range of diverse anthropologi-
cal theories including Latour’s Actor-Network Theory, Barad’s post-humanist
performativity and Haraway’s feminist theories on situated knowledges as they
apply to science and technology studies. This yields an anthropological perspec-
tive which depicts the complicated nature of human understandings of robots
and contemporary interaction between humans and robots.

The different elements of my analysis fall under two main themes. The first
theme (chapter 3) concentrates on how a robot is perceived from a historical,
cultural and social perspective. This entails discussing peoples differing defi-
nitions of a robot, how robots are situated within their surroundings and the
way in which people understand emerging social relations between robots and
humans. Through incorporating opinions collected from the general public, par-
ticipants in the field and on-line research then contrasting them with historical
research on the nature of robots and depictions of robots in popular culture I
present a multi-dimensional and multi-vocal description of how we define robots.

In chapter 4, my analysis begins in earnest with an in-depth network-theory
based analysis of robots grounded in my ethnographic research. I use this em-
pirical data to illustrate how robots are much more than distinct entities and
tools. Instead, I suggest that they are embedded within networks of social rela-
tions and meanings in much the same way that the definition of a robot draws
on shared imaginings and the notion of collective consciousness. Having es-
tablished that robots are embedded social artefacts within translocal networks
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Chapter 1 Introduction

of perspectives, chapter 5 tackles the phenomenon of human–robot interaction
beginning with concepts such as machine intelligence and mutual understand-
ing. An anthropological perspective however, moves beyond these issues and
focuses on specific interactions and their characteristics observed in the field.
Using examples from my primary field-sites at the National Library Archives in
Stockholm, Sweden and Bold Printing as well as analysis of materials gathered
from my visit to meet roboticists at the Centre for Applied Autonomous Sensor
Systems at Örebro University, Sweden, I demonstrate that human–robot inter-
action is a social phenomenon and a performance, which draws on constantly
re-configuring social relations for its interpretation and meaning. In conclusion,
I summarise my findings and suggest some of the many possibilities for future
anthropological research in the field of human–robot analysis.

1.2 Prior research on human–robot interaction

Human–robot interaction (HRI) research tries to “assess the forms of sociability
and the nature of the partnership which should exist between humans and robots
in order to facilitate their mutual co-operation” (Vidal 2007:918). This type
of research first emerged in the 1980s as a practice of empirical investigation
within robotics (Ibid.:917-918). Anthropology’s power to foretell future forms
of human–robot interaction lies arguably in comparative analysis such as that
carried out by Vidal (2007). While Vidal’s work is an interesting attempt to use
anthropology to give insight into future phenomenon that are not yet observable,
it is important to recognise that much can be learnt from analysing HRI in
the present day environment. Roboticists and scientists often are unsure of
how anthropological studies into HRI can contribute to science and technology
studies. Through a thorough analysis of existing human–robot interactions and
by problematising the pre-conceptions often present in HRI, anthropology can
however, enrich the field of robotics.

My first encounter with research on human–robot interaction was via email
communication with William Smart, an associate professor at Washington Uni-
versity, St Louis, U.S.A. Although primarily involved in hardware and software
design for robotics, Smart brought to my attention a number of different fac-
tors which affect the successful deployment of robots outside of the laboratory
(Smart, email communication, 2009). Smart and his colleagues were working
with a robotic photographer and had conducted some trials in three rather dif-
ferent settings — SIGGRAPH 2002 (Special Interest Group on GRAPHics and
Interactive Techniques), a CASW Meeting (Council for the Advancement of Sci-
ence Writing) and a wedding (2003). They noticed that human interaction with
the robot was definitely governed by social factors such as background experi-
ence with robots and technology, interest in them and social setting (2003:183ff).
These are common observations often made when conducting user-interaction
studies during the design phase of a project. In a more detailed study based on
quantitative data collected from questionnaire responses to a number of video-
based re-enactments featuring a service robot for care of the elderly, Cortellessa
and her colleagues (2008) concluded that peoples’ interactions with robots were
primarily influenced by the outward appearance of the robot. In addition to
the importance of the visual, they determined that the robots level of auton-
omy, power and pro-active behaviour as well as the human inter-actor’s cultural
background and gender affected the nature of the interaction (Cortellessa et al.

4



Chapter 1 Introduction

2008). The focus of such studies is usually to provide concrete and quantifi-
able answers to current problems in robot development by identifying the most
important issues such as people’s responses to robots without ‘faces’ (Ibid.) or
the related issue of the robot’s inability to accurately mimic human gesturing
(Smart et al 2003).

It would be fair to acknowledge that this approach is, to a certain degree,
influenced by prior research conducted in the field of human-computer interac-
tion (HCI). While research into human-computer interaction has relevance for
human–robot interaction, ethnographic research in this field have often been re-
duced to simply a ‘Garfinkelesque’ method for collection of data or Durkheimian
‘facts’ (Räsänen & Nyce 2006:176ff). Furthermore, although numerous social
strategies for dealing with robots may be similar to those observed in studies on
HCI such as Reeves & Nass’ (1996) well-known study on computers, television
and new media as social actors, many of these fail to provide a full account of
the context in which such interactions occur. When this context is addressed,
it is often simplified as a the physical location or surroundings in which the
artefact is placed (Ibid.:176). What can be derived from studies in HCI though,
is the importance of the everyday routines and the ’plans’ that underlie human
practice but which are often overlooked or seen as ‘common sense’ strategies for
survival (Anderson 1994:154). Also important are the social relations surround-
ing these everyday practices and the unique social mechanisms they become a
part of. It is these phenomena and their surroundings which are bread and
butter for the contemporary anthropologist.

While robots today are relatively limited in where they are used and what
they can do, anthropologists have already attempted to predict the nature of
human–robot interactions using comparative analysis. In his article on an an-
thropological approach to robots, Vidal draws parallels between the future pos-
sibilities for relationships between humans and robots and his own ethnographic
studies which focus on ritual interaction between the Hindu gods of the Himachal
Pradesh, their icons and humans (Vidal 2007). Vidal’s analysis is extremely in-
novative but his comparison between existing rituals and practices surrounding
religious artefacts in a ceremonial context with as yet, non-existing rituals and
practices involving robots that will presumably take place in a secular context
is problematic. Add to this the fact that Vidal has not provided much in the
way of empirical data to support his prediction and his argument becomes more
speculative fiction than founded ‘prediction’. Regardless, Vidal shows that an-
thropology can potentially be used to give insight into future phenomenon that
are not yet observable in the everyday at least to some extent. Rather than
going so far as to predict the future, my research presents empirical data on
human–robot interaction in the right here and right now. Through examining
robots already in daily use in Sweden, mainly in the workplace and contrasting
this with robots and robot development in laboratories as well as incorporating
public opinion, robots become dynamic social artefacts situated within diverse
networks and HRI emerges as a performance located within expansive networks
of social relations. This affords a better understanding of how robots become a
part of the social and physical environments in which they are deployed.
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Chapter 2
Anthropological methodology and
methods in human–robot
interaction

2.1 Anthropology for a purpose

For anthropologists, methods primarily consist of ethnographic fieldwork con-
ducted among people we study to gain insight into their social practices. Using
the empirical data gathered during fieldwork, an in-depth analysis of any social
phenomenon can begin. Latour (2005) describes two main types of sociological
approaches to the analysis of social phenomenon — social constructivism and his
own approach, Actor-Network Theory. Social constructivists seek to find expla-
nations and provide interpretations of socio-cultural phenomenon whilst ANT
refrains from imposing interpretations onto observed phenomenon, preferring to
trace connections and shared meanings that surround social phenomena (Latour
2005). I have chosen to focus on the embedded nature of social phenomenon and
the social networks they are part of. In such an analysis, context becomes much
more than the physical surroundings in which social phenomenon are found.
While this may seem obvious to any anthropologist, it becomes an issue when
we conduct ethnographic studies on behalf of a company or as a means of provid-
ing an answer to a specific (research/marketing) question (Roberts 2006:78ff).
This research topic developed as part of a joint initiative between Stockholm
University’s Department of Social Anthropology and Ericsson Research’s Inter-
action and Usability Lab. Based on a brief from Ericsson, my research topic
initially focussed on anthropomorphism in human–robot interaction. My posi-
tion at Ericsson Research and the Lab’s interest in anthropomorphism did to
some extent affect the way I conducted my fieldwork. I initially felt a pressure
(one I later realised did not actually exist) to deliver information that could be
used by the lab and began searching for expressions of anthropomorphism in
the field. However, I soon found that solely focusing on rare instances of anthro-
pomorphism meant that more interesting and prevalent aspects of HRI would
go overlooked. To compensate for these challenges I adopted a thorough and
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Chapter 2 Anthropological methodology

well-developed methodology that drew on a range of disciplines yet maintained
a truly holistic, anthropological approach.

Choice of topic is equally important and always the product of many dif-
ferent factors. In my case, my research project developed through a series of
coincidences and chance meetings as well as the chance to do an paid intern-
ship at Ericsson and a pre-existing interest in how technology influences our
lives. My field-sites were chosen largely based on prior contacts and previous
personal encounters. For example, my initial contact at KB Avm had been my
boss during a three month summer job at SVT (Sveriges television) where I
worked in their video archive and with their archiving robot. In the same man-
ner, carrying out an ethnography at Bold Printing was suggested by a fellow
anthropologist who mentioned the printer’s as an interesting example of HRI
(Räsänen, conversation, December 2009). In addition to co-operating with Er-
icsson Research, all my field-work was performed at companies and workplaces.
These companies accepted my proposals to do field-work out of consideration
for the benefits which my research on HRI might bring to their workplace. The
funding I received and the co-operation with companies, who in turn have their
own agendas, did influence the direction my research took to a certain degree
but ultimately it was my observations in the field and the empirical data which
determined my findings that had the greatest import.1 One of the risks asso-
ciated with research is the implicit need to find performable results, that is,
results upon which designers and engineers can act upon which ultimately can
lead to activities and interactions observed in the field being regarded as sep-
arate from the social world when in fact they are inherently situated cultural
practices (Räsänen & Nyce 2006:178). During fieldwork, I constantly refined
and re-defined the focus of my research under the general banner of HRI. This
constant revision became a dialectic method of analysis which helped open my
eyes to unexpected issues concerning HRI. For example, during my interview
with VP for Rotundus AB I became more interested in contrasting how robots
are used in the ‘real’ world, with how developers and marketers perceive they
should be used. The fact that the interview was only an hour long and very
formal did not detract from the value of my observations and the data I col-
lected. Proof that, as Hart says, even short, intense periods of fieldwork can be
as rewarding as the more conventional, month long encounters (2006:164).

2.2 The consequences of a “re-functioned ethnog-
raphy”2

Marcus and Holmes argued for a re-functioning of ethnography in which research
strategies focussed on the para-ethnographic dimension - “the de facto and self-
conscious critical faculty that operates in any expert domain” (2005:236-237).
Because my ethnographic research was conducted within one such ‘expert do-
main’ those participants I communicated with were equally capable of setting
their own points of view within versions of their historical, cultural, economic

1See Drazin for some relevant examples of the types of scenarios that contemporary an-
thropologists may have to deal with when working as a part of market research teams, with
designers, user-studies groups and consumer studies (2006:95ff)

2See Marcus & Holmes, 2005:236
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and political context. As they were not ‘outside’ the canons of Western philo-
sophical thinking, there was no need for an anthropological analysis which read
and ascribed meaning to the exotic — or even the familiar (Moore 2004:80,84).
If the anthropologist is no longer an outside expert with a superior view re-
search can instead concentrate on capturing participants’ emic accounts of their
own practices and beliefs. In their efforts to respect their informants’ views,
anthropologists run the risk of falling into the same confused state or lack of
understanding their informants have of things (Hannerz 2003:210). In terms of
my research on HRI this is definitely an issue as most of my informants had
but a partial understanding of how the robot functioned and its importance.
Those ideas they did hold tended to focus on the ‘grand scheme of things’
rather than particularities and the risk therefore is that my study will take on a
vagueness entirely unhelpful in understanding HRI. However, I have specifically
chosen an epistemological approach which favours the ‘native’s point of view’
and sides with Latour’s critique of social theory’s need to find explanations of
what is ‘really going on’ (Latour 2005:22,47). Of course, this can not be taken
to the extreme (see Gupta 1995:376-377,392ff) but it is necessary to recognise
the changing dynamic between anthropologist and subject. One major change
is that participants may not see the importance of participating in any ethno-
graphic research, nor may they recognise the anthropologist’s expertise. This is
partially due to the fact that, in most urban and complex societies, the subjects
of any anthropological study are more than capable of conducting their own
ethnographies and reaching their own insights into practices using their own
idioms and situated discourse (Marcus & Holmes 2008:84). While this can be
seen as an obstacle (see Nader 1972) it more importantly frees anthropologists
from the burden of acting as an outside critic and allows for a redefinition of the
status of the subject (Marcus & Holmes 2005: 236-237). This re-functioning of
anthropology can also have consequences for the way in which an anthropologist
views their subjects.

Interlocutors, informants, subjects, natives. All these terms have been used
by anthropologists to denote the people they study. An appropriate term prefer-
ably hints at the existence of a dialogue between the researcher and the people
being studied and reflect the relations between anthropologist and the people
met in the field. For ethnographies conducted among people who are of similar
background and culture, have had similar experiences to the anthropologist and
who live in urban settings the term ‘informants’ has journalistic connotations or
even more controversial, conjures up thoughts of morally ambiguous spies and
anonymous police informants. These undertones poorly reflect the relations I
had with those I talked to in the field. As for the other terms, subjects is far too
clinical and reminiscent of laboratory experiments with an affected distance not
characteristic of my fieldwork experience. Interlocutors has unwanted theatrical
and interrogative connotations.

Of course, any one of these terms might be far more suitable in other field-
sites than mine, but in my particular case, I, the anthropologist was often equal,
if not inferior in many ways to the people with which I came in contact. As
a non-native Swede my lack of cultural knowledge, inferior language skills and
lack of knowledge about the specific environments in which the robots were lo-
cated, not to mention my inexperience with robots in general, put me on rather
unequal footing with the people I met. I found myself taking on the role of
‘student’ and interested researcher who was looking for knowledge. This as-
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sumed role seemed to be a culturally accepted one as Sweden has a history of
encouraging and embracing research even on a policy level. As a consequence, I
relied on the people I met to provide me with information and most were willing
to give it to me and to take part in my research project. This is often typi-
cal for anthropologists conducting research in multi-sited, para-ethnographies
and a consequence of ‘studying up’, as Nader first noted (1972:289ff). In such
situations, ”the anthropologist has little knowledge and is curious therefore vul-
nerable” (Westbrook 2008:52).

Those I met in the field were very much aware of my research goals and
by-on-large understood my purpose in interviewing and observing their daily
routines. They could express themselves clearly in response to most of my
inquires and had obviously reflected on their own positions with relation to
their surroundings (although not always in relation to robots). So while they
were definitely interested on some level in my research, the power lay very
much with them. It was their choice to participate and to help me achieve my
research goals. For all these reasons, I consider the information provided by
my ‘informants’ and the discourse had with my ‘interlocutors’ as participatory.
Subsequently, the success of my project was very much dependent on willing
participation of people who interact in a variety of ways with robots. Because
of this, I refer to all those I had contact with as ‘participants’ to more accurately
reflect the social dynamic of my ethnographic fieldwork.

2.3 Polymorphous engagements and multi-sited
fieldwork

Nader (1972:301ff) discusses some of the challenges that ethnographies con-
ducted in complex modern societies (’studying up’) pose for anthropologists
today. The foremost problem anthropologists are met with when researching
cultural practices in modern societies, is that field-sites are often not as accessi-
ble as traditional sites (Nader 1972:301). This means that participant observa-
tion is not always possible and ethnographies which rely solely on this method
lack sufficient empirical data. Faced with inaccessible or restrictive opportuni-
ties for fieldwork in my own research I was forced to develop an less conventional
strategy in order to collect enough empirical data for my analysis. This strategy
became what Gusterson (1997) refers to as a polymorphous engagement.

Anthropology is more than a method and my own experiences show that par-
ticipant observation is just one of many ways to gain insight into a phenomenon.
This is something Roberts urges fellow anthropologists to consider (2006:85ff).
The trick is to intuit which method suits which situation and go from there.
New methods that incorporate a wide range of sources are equally helpful to
anthropological analyses (Gusterson 1997:116). Based on his own research on
nuclear weapons, Gusterson advocates an approach which utilises formal inter-
views, extensive reading and official documentation and paying careful attention
to popular culture as well as a including a component of participant observation
(Ibid.). Similarly, I chose to use archival and on-line sources, conducted both
formal and informal interviews and paid attention to relevant elements of popu-
lar culture, politics and economics. All these sources provided a general context
for my empirical data and revealed some of the hierarchies and observable gen-
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der issues I met in the field. The result is a polymorphous ethnography that
enables a contextualised account of HRI in a variety of situations and reflects
the range of perspectives on the nature of robotics which in turn leads new
insights into HRI.

On-line research was particularly important as it provides both information
on developments in robotics and also represents popular culture and opinion.
Because we now live in a digital age where information is readily available on-
line, most anthropological inquiries begin (and continue) with a certain amount
of on-line research. Most social scientists who research social phenomenon will
in fact acknowledge that while few topics warrant purely on-line ethnographic
studies, a sizeable amount of empirical data on any given topic exists on-line, eas-
ily accessible to the interested social researcher (Garcia et al. 2009). Although
I have not concentrated my analysis directly on information gained through
the numerous blogs and websites I found that dealt with robots, these on-line
media were integral in helping me navigate the social landscape of contempo-
rary robotics. While on-line research was definitely a means of orienting myself
within the field of robotics, it soon became a part of the actual fieldwork itself
in the same way archival research, paying attention to current affairs and ab-
sorbing popular culture did. It was with information gleaned from these sites
that my actions in the field were in part, informed. Prior knowledge of the
current state of robotics helped when questioning robotics engineers and also in
orienting myself among the numerous popular culture references to robots that
people I encountered constantly made.

Not only a polymorphous, para-ethnographic encounter, my fieldwork was
also multi-sited. While anthropologists may still revere the ideal of conduct-
ing a single location, long-term ethnographic study few actually do (Hannerz
2003:202ff). Most contemporary ethnographies are often multi-sited and mine
was no exception. Bourdieu & Wacquant consider the notion of field to be “a
conceptual shorthand of a mode of construction of the object that will command
or orient all the practical choices of research” (1992:228). In this manner, the
‘field’ is a useful term and is able to include the possibility of a ‘field’ which
stretches over many locations and extended periods of time (Hannerz 2003). In
my case, several ‘fields’ joined together to present a body of fieldwork centred on
human–robot interaction observed in multiple locations. As it concentrates on
a phenomenon that is found within all these unrelated settings, human–robot
interaction subsequently becomes a multi-local social phenomenon. My field-
work focussed on HRI in different scenarios — on-line, participant observation
of HRI at home, in the workplace and in the laboratories. These are not to be
considered physical spaces as even though there are physical boundaries to the
field with respect to the sites I visited, the nature of HRI and people’s percep-
tions of robots often extends far beyond the immediate and physical into the
translocal.

In my case, certainly, there are many physical locations and many different
situations in which I have conducted my ethnographic research. These various
fields ranged from my archival and on-line research which helped me find ap-
propriate field-sites, to robots in use in the workplace at a library, robots used
as part of the print industry and newspaper production, robots in development
and intended for surveillance in various different environments, robots in the
home and even robots in the laboratory. All these different ‘sites’ are tenu-
ously connected through the presence of robots and instances of human–robot
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interaction. The difficulty is that the robots take on different meaning in every
single situation I have studied. There is no homogeneous, widely held notion
of robots except perhaps, for that which we find in popular culture and among
those who have relatively little experience of robotics. My analysis of HRI is
undoubtedly a multi-sited ethnography of a translocal phenomenon (Hannerz
2003:206ff). These multiple sites are “connected with one another in such ways
that the relationships between them are as important. . . as the relationships
within them” (Hannerz 2003:206). Anthropologists locate themselves “among a
collection of perspectives [and] establish parameters of present situations within
social spaces independent of traditional boundaries of cultural units and nation-
states” (Westbrook 2008:48).

2.4 Visual methods, multi-vocality and situated
knowledges within “networks of perspectives”

On-line resources and information on websites are extremely visual in nature
not only in their appearance but in the way in which I used them. Skimming
texts, reading headings and looking at the pictures rather than reading entire
posts thoroughly it was the images that had the greatest impact. Because of
this my on-line research can be said to have concentrated primarily on visual
representations of robots. This included YouTube videos of robots ‘in action’ or
‘in the lab’ and their associated rubrics and comments. Conventional user stud-
ies tend to focus on the visible side of human–robot interaction. For example,
human-like behaviour in robots such as gestures, facial expressions, movement
and outward appearance (see Smart et al. 2003; Cortellessa et al. 2008). Add to
this my own visually laden observations in the field combined with participants’
pre-disposition to place value on the visual and the use of visual methods of
analysis becomes essential in order to reflect the entire phenomenon of human–
robot interaction.

Common problems associated with the use of images in anthropological re-
search often relate back to their inescapable multi-vocality (Banks 2001:144).
Haraway argues that this is more advantageous than problematic – “‘pictures of
the world’ are elaborate and visible testament to specificity and difference in the
everyday, not ‘unwieldy allegories’ of infinite mobility and interchangeability”
(1991:190). In other words, the visual is interpreted differently and according to
the flow of external and culturally shaped meaning chosen to suit a particular
individual in a particular situation (Hannerz 1992:65). From this standpoint,
each individual perspective is linked and influenced by surrounding perspectives
that make up a ‘collective consciousness’ or “network of perspectives” (Ibid.).
Situating the multi-vocal interpretations of the visual within networks of per-
spectives helps incorporate the notion of flows of ideas and meaning and capture
the constantly changing nature of (visible) social artefacts.

Subsequently, images and other visible social artefacts emerge as important
and explicit elements of “reflexively constructed visual environments” - visual
systems within networks of perspectives (Banks & Morphy 1997:21). These
visual systems are comprised of “the processes of production” of visible social
artefacts used to communicate social meaning via the visual (Ibid.). It is equally
true that they are part of a situated and embodied knowledge that stands in
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direct contrast to this ‘unlocatable, irresponsible knowledge’ as Haraway calls it
(1991:191). In defending herself against the possibilities of never-ending, vague
connections, Haraway calls for a more quantifiable, embodied objectivity in
analysis. By using visual metaphors, she argues, anthropological analysis can
better investigate the apparatuses of visual production, interfaced technologies
included, subsequently revealing patterns of objectification in the world (Har-
away 1991:195). These visual elements and their associated visible artefacts can
therefore be understood to represent the flow of information and knowledge not
only within visual systems but also larger, associated social systems.

Haraway’s (1991:188ff) work on situated knowledges takes this use of the
visual even further into the epistemological realm. According to Haraway, using
the concept of vision in analysis can help anthropologists avoid binary oppo-
sitions (1991:188). There is an asymmetry in human interactions with ma-
chines (including robots), which cannot be accurately captured with simplistic
dichotomies based on a presumed symmetrical relationship between agency and
structure, human and non-human (Suchman 2007:3; Haraway, 1991:194). The
persistence of vision and its embodied nature, allows the researcher to achieve
a degree of objectivity often lacking in dichotomy-ridden analyses (Haraway
1991:188). Given that every person’s sense of sight is an ‘active perceptual sys-
tem’ it follows that specific ways of seeing are expressed in specific manners and
correspond to certain ways of life (Haraway 1991:190). Contrasting Haraway’s
situated knowledges with a more network theory-based analysis is key to un-
derstanding how people perceive robots. The way in which a robot is defined is
inherently multi-vocal, drawing its inspiration from many different sources yet
is also very much dependent upon specific visible criteria and the networks of
perspectives which inform it.

2.5 Field(s)

While researchers and the general public alike seem to perceive robots as an
inevitable part of the future there are relatively few environments in which
robots regularly come into contact with people, outside the laboratory of course.
Today’s robots are usually found in industrial settings such as factories and
assembly plants, hospitals or in areas where humans are in danger as diverse
as space, forests and mines as well as in military operations and exploratory
research settings (see Siegwart & Nourbakhsh 2004:1-9).

My primary field-sites were The National Library’s Audio–visual Archive
(Kungliga biblioteket, Audiovisuella medier — KB Avm) and Bold Printing,
a printer’s specialising in large volume pressing such as newspapers, advertise-
ments and regularly printed, smaller circulations. My methods were primarily
participant observation, visual methods, on-line research and interviews. De-
spite using the same methods in all sites, the amount and quality of empirical
data gathered differed depending on the amount of time I was able to spend in
the field, the number of people I was able to meet and interview, their readiness
to participate and their understanding of my research interests.

The remaining elements that make up my ethnographic fieldwork consisted
of interviews and day trips as well as on-line research of blogs and forums on
robotics. I conducted a one hour-long, formal question-and-answer interview
with the Vice-President and Marketing Manager at Rotundus AB, Johan Bäcke.
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The last stage of my ethnography involved a day trip to Örebro University where
I was shown around by an Associate Professor Amy Loutfi and Emma, a PhD
student involved in working on a project for a service robot for elderly care. I also
interviewed and observed interaction between an acquaintance, Penny, and her
Roomba vacuum-cleaner. Equally influential were the informal conversations I
had with people I met casually through-out fieldwork (and the analysis stage)
as well as the variety of on-line forums and blogs I checked daily that dealt with
robots and current issues — both technical and those of a more humorous, even
superstitious nature.

This variety of methods — participant observation, interviews, conversa-
tions and on-line research — as well as the diversity of field-sites meant my
ethnography became an ‘eclectic mix’ of research techniques characteristic of
a polymorphous engagement (Gusterson 1997:116). Taken collectively, these
para-ethnographic, polymorphous engagements have resulted in a rich body of
empirical data and while I do not equate data with proof (cf Bourdieu & Wac-
quant 1992) it provides the material necessary for a detailed analysis of the
social phenomenon, human–robot interaction.
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Chapter 3
What is a robot?

For my project the definition of a robot was something that could not be over-
looked. From the very first meeting, participants’ at KB Avm, Bold Printing
and the general public, discussions often began with questions about what a
robot was. This discussion in itself was indicative of the way in which the
participants think about and place robots in their day to day. Subsequently,
the definitions varied depending on the amount of contact these participants
had with robots. Participants who had technical expertise and experience with
robots such as those at AASS at Örebro University used well-formulated and
well-reasoned definitions that had their foundation in scientific dogma. Gen-
erally speaking, those participants who worked with robots had more specific
and narrow definitions or a robot while those who had less direct experience of
robots based their discussions on popular culture, science-fiction, and shared,
culturally-specific knowledge. It is this multi-dimensional definition that I anal-
yse in the following section.

3.1 Robots as social and situated artefacts

Today, ‘robot’ is no longer just a metaphor. It is a machine and tool. Some
would even argue that certain robots may no longer be tools and are well on their
way to becoming companions (Persson et al. 2001; Breazeal 1999). According
to Amy Loutfi, a robotics engineer, robots today are machines with sensors.

Me: So, how would you define a robot?
A: Well, uh, a robot is a machine that has both interior and exterior

sensors which affect its actions. For example, strictly speaking, an
automatic sliding door could be called a robot. . .

Me: Yeah?
A: . . . but I am not sure if I would call it a robot (laughs). Still, you get

the idea. Basically a robot does something based on what it ’sees’
using sensors and is self-aware of what it is doing.

(Amy, AASS, Örebro, 12th March 2010)

After struggling with the challenge of getting robots to navigate and sense
their surroundings autonomously, engineers embraced the idea of robots as an
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entity within a ‘smart environment’ (or an environment with ‘ambient intelli-
gence’), according to Amy. Current trends in robotics had subsequently begun
to focus on creating environments which assist robots rather than trying to incor-
porate every single component needed by robots within the robots themselves.
By placing sensors in the floor and using wireless signals (much like at Bold
Printing) and RFID (radio-frequency identification) tags in objects such as re-
frigerators, stoves, chairs and tables, robots can much more effectively navigate
and orient themselves within their surroundings. This is in fact, a technologi-
cal manifestation of the theories of robots as situated artefacts — although in
this case, the situatedness is mere physical environments and represent a set
of pre-determined factors into which robots are placed. This interpretation of
context and situatedness is common in robotics (Brooks in Suchman 2007:15)
but something which the anthropologist in me is keen to avoid. There are many
more dimensions than mere surroundings that need to be incorporated if HRI
is to move beyond robots interacting with other objects.

Robots that actually exist today display a similar diversity in design and
functionality which in turn influences engineer’s definitions of them. Some are
extremely simple and have basic functionality like the Roomba; others have a
single, yet complicated function but no mobility, such as those used in the car
industry; some require a person to remote control them, such as unmanned
aerial vehicle (UAVs) used in military surveillance or the GroundBot; and then
there are those that are mobile and can navigate without the use of a remote
perhaps using wireless communication, RFID tags or a certain shape or object
such as a ceiling light, such as those used in hospitals. Cheaper robotic toys are
often simple with no obstacle avoidance protocols or sensors, just the ability to
move and perhaps make a noise, like the Pleo and Nao1.

As my analysis focuses on concrete examples of human–robot interaction,
I had to explicitly define a robot in order to then be able to find a field-site
to conduct my ethnography. This definition was however relatively open and
determined by the robots I observed and the environments in which they were
situated. In situations where people asked for a definition my usual response
was to ask them what they thought a robot was. If necessary, I defined robots
as machines with both exterior and interior sensors which inform their actions
as Amy at Örebro University, described them. Amy was one of the few people
I had contact with who actually understood the technical minutiae and infinite
challenges robotics presents for engineers and programmers. Amy’s technically
de-limited definition is one part of the emic perspective on robots I noted and
contrasts with the composite definition of the general public. Her expertise
and scientific views differed radically from other participant’s views and were
influenced by different networks of perspectives than those which informed other
participants notions of robots.

Robots and the definition of a robot is, and has always been relative and
influenced by a number of factors. Therefore, the only way to properly depict
every participant’s understandings of the concept of ‘robot’ and define it, is to
see robots as artefacts with a “flexible, ongoing (re-)production of intelligible ac-
tion, acting within culturally and historically constituted resources for meaning
making” (Suchman 2007:15). Using this notion of situated action as defined by

1Some robotic toys, like the Sony robotic dogs I saw in the AASS robotics lab, do have
these features however.
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Suchman (Ibid.) and uniting it with Haraway’s situated knowledge (1991:184ff)
creates a useful concept-metaphor for understanding the way in which people
define and interact with robots. Through this approach, robots become cultural
and social beings and subsequently their behaviour as well as that of users is
reflexively constitutive of selectively chosen significant world views (Suchman
2007:15) or ‘networks of perspectives’ (Hannerz 1992:64ff). The concept of ‘sit-
uatedness’ provide a dynamic framework for understanding diverse perspectives
on an object or social phenomenon. It also reflects the composite nature of the
social and flows of meaning through both global and local spheres.

3.2 Flows of meaning

The role played by flows of information and shared imaginings was never more
clearly illustrated than during my attempt to understand how participants de-
fine a robot. Through following their conversations, the global element of the
so-called local became visible through the flow of each participants ideas (John-
son in Moore 2004:81-82). These connections between what the participants
experience and how they define and explain it, demonstrates the inter-relation
between the local and the global (Moore 2004:72). There are a variety of per-
spectives on how the global and the local co-exist none of which are entirely
unproblematic. The dialectic between local and global can be viewed as a re-
lationship based on local resistance to the global — a conflict which ends in a
compromise, or accommodation of the global within the structure of local social
and economic structures (Miller in Moore 2004:76). The alternate view sees the
local as adopting ‘global phenomenon’ and incorporating these into their ‘local’
way of life. This manner of thinking is echoed in Callon & Muñiesa’s theory
of singularisation (2005). According to Callon & Muñiesa, once a product (or
a global social phenomenon/social artefact) has become singularised and thus
incorporated into a new context (the world of the buyer), it is positioned in re-
lation to other (local) goods or social artefacts (2005:1235). The global becomes
in a sense, understood locally and additional, locally-specific meaning and sig-
nificance is assigned to this object. It is more complex than this however as
‘economic life’ entails a continual re-qualification and repositioning of the prod-
uct or cultural phenomena (Ibid.). This constant state of flux is reminiscent of
theories on social phenomena and the flow of information and images observed
within the context of studies on collective and individual identity (see Moore
2004: 82; Favero 2005). So, while we see that there is definitely a constant
re-defining of any social artefact or phenomenon due to constant flow of infor-
mation from both a global and local sphere, the underlying dualistic, push-pull
way of thinking still prevails.

Both these views imply the pre-existence of a system, be it global or lo-
cal, and the associated presumption that all parts of the social will together
“make sense within a whole” (Moore 2004:76). Appadurai’s concept of ‘scapes’
is arguably the most well-known social theory concerning globalisation that per-
haps helps dispel the dichotomous relation of the global and the local (1996:32).
Appadurai reasons that rather than grouping solely on the basis of location,
cultural background or other more conventional factors, people have begun to
form communities of imagination that cross traditional local boundaries such
as the village, the city or national boundaries (1996:5ff). Rather than using
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Appadurai’s ‘scape’ concept or overly concentrating on the notion of ‘imagined
communities’ (Anderson 1991:6), I have adopted Hannerz’ (1992) ‘networks of
perspectives’ as a more appropriate concept that allows for a shift of focus from
a traditional approach that juxtaposes the local with the global. My analysis
is therefore able to centre on flows, processes, interconnections and experiences
(see Hannerz 1996; Moore 2004:76, 78-79). In the same vein, Suchman (2007:12)
refers to human-machine relations as discursive and materially enacted.

The issue here is how social scientists can document these various flows of
information, the social artefacts they concern and how to better understand the
interconnections of different flows. Moore suggests focusing on trying to under-
stand “how commonalities are built upon asymmetries, how processes and con-
nections that are not part of a totality can be conceived and how their function
and development can be modelled” (2004:77). This means tracing a “complex
set of interconnections and processes through which meanings, goods and peo-
ple flow, coalesce and diverge” (Moore 2004:78) ultimately forming ‘networks of
perspectives’ (Hannerz 1992). Only by drawing attention to these aspects is it
possible to understand what drives the processes of integration and diversifica-
tion and the inter-connections between global and local (Moore 2004:78).

By basing my research on the concept of networks of perspectives and cou-
pling this with the concept of ‘situated knowledges’, the ‘robot’ and human–
robot interaction can be interpreted as products of both individual and collective
identities and managed-meanings placed within non-location specific and indi-
rect experiential contexts (Hannerz 1992:65; Moore 2004:79). However, I would
not say that individual participants identified with one another over their ‘shared
imaginings’ of robots in any concrete way. Despite this, there was an underlying
sense of belonging between those who shared similar knowledge and experience
or simply belonged to the same work-group. Either ‘knowingly or unknowingly’,
participants’ ideas and making of meaning definitely drew on shared ‘networks
of perspectives’ (Hannerz 1992:65ff). Yet to conclude that these participants
actively identified with one another primarily based on their shared imaginings
of robots, would be to deny the importance of work place hierarchies and or-
ganisational structures as well as each participant’s personality. At KB Avm,
the group dynamic of those who worked within the digitalisation project was
one of working towards a common goal but with each individual performing
a distinct and separate task. It was therefore the shared goal and notion of
digitalisation and a belief in the importance of creating a digital archive that
united the group, not their views on robots.

The robots at KB Avm and Bold Printing were tools used to complete a
task but also foreign objects which had origins in popular culture, mass me-
dia reports and culturally specific stereotypes. The way in which participants
discussed both the robots they worked with and robots in general shows this.
Despite having daily contact with a robot, ‘robots’ were still much more than
the physical machine used to transport paper reams or digitalised VHS (video)
tapes. Lunch room conversations were typically social events with light con-
versations on television programs, news and other popular topics. In these
instances robots were not those on the second floor at KB Avm or those on the
warehouse floor at Bold Printing, but a composite notion created with ideas
from film, television, newspaper reports and urban legend.

In contrast to those who serviced and had detailed knowledge of the workings
of the robots, those at KB Avm and Bold Printing who simply used them had
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less knowledge or interest. Instead they primarily placed the robots within the
broader context of the daily work routine and company goals. It could even be
argued that these participants saw robots as tools designed to do a job for less
money and in less time than a human employee could. It was here some of the
negative connotations of robots hinted at by Horáková (2006:244) emerged, but
the majority of participants did not elaborate on this aspect, perhaps fearing
retribution. Despite this, the informal conversations I had at KB Avm and
Bold Printing involved very little talk of a bizarre future where robots ruled
the earth monitoring humans constantly and cyborg components were part of
the everyday.2 Instead, robots were linked into ideas of the ‘present-future’
intimating that most participants see, in the current technological capabilities,
a manifestation of progress that people of the 1950s used robots to symbolise.

This reveals a shift in paradigm from apocalyptic future to ‘realist view’
when it comes to notions of the future and the role of technology. Whilst
robots are obviously still not as advanced as some would like, other aspects
of technology have come to fulfil the role robots once had as symbols of the
future. More than just indicating a shift in views of the future, these lunch-
room conversations show a self-awareness and general interest in others, fed by
a global web of information flows. For example, Oscar began a conversation
one day by talking about the VHS robot — the robot built to digitalise video
tapes. He used this robot every day but did not go into detail during his lunch
time conversations. Instead he chose to talk about the Japanese and their love
of robots.

Those Japanese, they love robots. They even have this fluffy seal robot
which they give to the elderly for companionship instead of a pet.

(Japaner älskar robotar. De har till och med en robotiserad säl som fungerar

som sällskap för åldringar som inte klarar av att ha husdjur.)

(Oscar, KB Avm, Stockholm, 9th December 2009)

Acknowledging what could be referred to as ’Discovery Channel syndrome’3

and the influence of mass media4 and popular culture is important contextual
background which helps put in perspective the way participants answered my
questions and behaved during participant observation. There was an almost
extreme level of reflexivity and their opinions were often expressed in articu-
late ways using social theories formerly reserved for academics and specialists.
Participants often used jargon and slogans from political campaigns and social
movements that reflected this awareness. Oscar once referred to the digitalisa-
tion project as being a step along the road to a ‘papperslös samhälle’ and made
reference to psychological studies on the link between longevity and pet owner-
ship. This relates to what Latour (2005:134) and Moore (2004), among others
have observed — there is no longer a monopoly on social theory. Participants
are often well aware of current trends in social analysis, psychology and even

2That is, apart from my conversation with Paul about R.A.D. who differed from the other
robots at KB Avm in that it was a toy and not a functioning robot

3’Discovery Channel syndrome is a term I have coined to better represent the way in which
television and television documentaries, but also other media of the same, ’educational’ nature
such as “Illustrerad vetenskap” influences peoples’ perceptions, opinions and perspectives on
the world.

4I am not the first to note the importance of media on ‘cultural inventory’ - far from it. For
anthropological theories on the role of media and globalisation see Hannerz, 1996; Appadurai,
1996; Anderson, 1991
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technological developments which emphasises even more strongly the need for
anthropologists to respect and take in the ‘native’s point of view’ (Geertz 1974).

3.3 The performative compositioning of robots
as assemblages

The way in which participants drew on images and knowledge that originated
beyond the geographic boundaries of their daily lives supports the notion of
the global as part of people’s imagined and engaged worlds (Moore 2004:74).
It also signifies that for these participants, robots were composed of different
ideas and notions drawn from various ‘networks of perspectives’. The choice
of which notions to adopt is in actively informed by each participant’s back-
ground and personal experiences. As a result, robots become ‘assemblages’ of
agents, ideas, experiences and contexts which together form a composite. As
Latour describes these ’assemblages’ are constructed and composed by various
actors and elements to serve a purpose at a particular time (Latour np:3ff).
This assemblage is never really complete or whole but constantly in a state of
‘becoming’ (Ibid.). According to Latour’s “Compositionist Manifesto”, such as-
semblages are made up of “fragile, revisable and diverse composite materials”
and therefore its inherently discontinuous associations may fail or even be ’de-
composed’ at any moment (Ibid.:9-10). In essence, assemblages are imminent
compositions of heterogeneous and symbiotic elements formed at ‘centres of cal-
culation’ which are never complete or fixed — a fluctuating tangle of notions,
ideas and agents (Olds & Thrift 2005:271). Latour calls this a kakasmos which
seems to fittingly describe the disorderly way in which associations are added
and removed from assemblages even as they are being used (np:11). Changes
in the composition of assemblages, such as the definition of a robot, result from
individual participants manipulating them to suit the circumstances in which
conversations and interactions take place. By ‘denaturing’ the definition of the
robot by participants and treating it as an assemblage in the sense I have de-
scribed it, my analysis is able to represent the reconfigurable and contextually
specific, the ‘situated’, natures of these ’assemblages’ (Olds & Thrift 2005:271).

Assemblages are seen as centres of calculation composed of heterogeneous
and symbiotic elements (Olds & Thrift 2005:271). As such, it is logical to
view this composition of the robot as an assemblage as a performance or an
event involving sometimes temporary, sometimes lasting, associations between
different human and non-human actors. This “emerging and unpredictable as-
semblage of positions, cannot be figured in advance” (Butler 1999:20). Nor
can it ever be consider to be complete (Latour np:3; Olds & Thrift 2005:271).
Subsequently, my analysis of how robots are defined ultimately focuses on the
processes that contribute to the building of a definition and the act of defining
a robot becomes a performative (intra)-action. Introducing the theoretical con-
cept of performativity helps in depicting the ongoing processes and continually
redefined associations and linkages which I observed in the field. Performativity
in the context of human–robot interaction is most simply understood as partic-
ipants acting in conjunction with robots. On a more conceptual level and one
that can be applied to the definition of a robot, performativity is the reiterative
power of discourse to produce the phenomena that it regulates and constrains
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Figure 3.1: The VHS-robot as an assemblage (KB Avm, Stockholm 2009)

(Butler 1993:2). Including performative theory in my analysis makes sure that
the active and constantly revised “formation of the subject (defining robots)
and production of the matter” (robots as things) is properly recognised (Barad
2003:808).

3.4 Robots as ‘assemblages’ and ‘things’

Employing a performative approach to participants’ understanding of the robots
they worked with, it becomes obvious that not only are robots assemblages of
ideas, they are also an assemblage of machines. Whilst the definition of a
robot was an assemblage of ideas, opinions, aspects of popular culture and non-
material factors, those robots participants actually dealt with were defined in
terms of their material components. At KB Avm and Bold Printing participants
often referred to the entire gamut of machines and computers surrounding the
robotic component as a ‘robot’. This was definitely the case with the VHS
(video) robot at KB Avm. The robot was not simply the robotic armature
housed within a cabinet alongside VHS players. Instead it was the cabinet, the
VHS players, the robotic armature, the encoders and the servers which were
all located in the same room (see Figure 3.1). Although fully aware of the fact
that the only robotic part of the various machine elements which digitalised
VHS tapes was the armature that fetched and placed the VHS tapes in the
VHS players, participants Oscar, Alex and Liam seldom distinguished between
this part and the whole in normal conversation. Oscar would often say “I
will just check that the robot is working” (“Jag ska bara kolla att roboten är i

20



Chapter 3 What is a robot?

Figure 3.2: Clockwise from left: An RGV (rail guided vehicle), AGV (auto-guided rail
vehicle) and an FRV (forklift rail vehicle) (Bold Printing, Stockholm, February 2010)

g̊ang”), by which he meant that he would check and see if the robot armature
was feeding tapes into the VHS players and that these tapes were then being
played and encoded properly by the encoder and computers that linked the
VHS players to them. The only time participants made a distinction between
the different components linked to the robotic armatures was if there was a
specific need or purpose. This purpose could depend on numerous factors such
as one element was not functioning properly or simply because they were talking
to someone who shared their specialised knowledge of the VHS robot. Another
special instance where the individual elements that made up the VHS robot
were separated from the ‘whole’ was when Alex explained how the digitalisation
process worked to me. What this reveals is that although participants knew that
the VHS-robot was comprised of many different electronic devices and only one
robotic component, they still chose to refer to the entire assemblage as a whole
‘thing’. It is here that the two categories of robots as ‘things’ coincides with
participants’ perceptions of the robot as an assemblage, not only of imaginings
(as is also the case in some situations) but of material artefacts –other machines.

At Bold Printing however, the robots were mobile vehicles resembling fork-
lifts and easier to separate from the computers which controlled them as well
as the other actors they interacted with as part of their daily work. They were
distinct entities and the parts were not visible — robotic or otherwise. Housed
in metal cases, the robotic components were not easily distinguished and it was
hard for an outside observer, with limited technical knowledge, such as an an-
thropologist like me, to see the difference between these vehicles and regular
forklifts other than that they were automated and without drivers (see Figure
3.2). It is here that Barad’s argument for taking an approach founded on agen-
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tial realism gains particular relevance. According to Barad, ‘things’ are defined
when relations are changed into entities (2003:812). In the field the relations can
be either between user and robot, robot and other machines and even between
users, robots and their broader contexts. Barad calls this process, ‘thingifica-
tion’ and in essence that is what happened when I, as an anthropologist entered
the field for the purpose of looking at how robots and humans interact. Al-
though participants had pre-existing ideas of what robots were, my interest in
the robots they worked with forced them to reach for specific definitions of a
robot in their workplace — something that is obviously not as straight-forward
as it at first might appear.

In taking an agential realist approach, robots, as phenomena, become in-
separable from the ‘observer’, illustrating the inseparability of agentially intra-
acting ‘components’ (Barad 2003:815). By concentrating on specific agential
intra-actions in each observation during my ethnographic study, I have as a
researcher, bounded the relations through which ‘things’ begin to matter and
be performed — making an ‘agential cut’ thereby assigning and allowing par-
ticular components to become meaningful (Ibid.). This localisation of meaning
within the phenomenon is not only something I have done. Participants have
themselves performed an agential cut and in certain instances, define a the VHS
robot as an assemblage of machines and computers, depending on the situation
and the need for specificity, at that particular point in time. The implications
of the notion of agential cut are many, but in this context, acknowledging that
robots, as a phenomena can be defined in numerous, contextually specific and
alterable ways, makes the apparatuses that produce these definitions of robots as
‘things’ explicit. In addition, such an approach suggests that both phenomena
and the apparatuses used to produce them are “dynamic re-configurations of
the world within specific agential practices/intra-actions/performances through
which specific exclusionary boundaries are enacted” (Barad 2003:816).

3.5 Plural-vocality

Society is no longer local or global, but can be interpreted as pluralistic, de-
centralised and mutable social structures (Hannerz 1992a:36ff). Additionally,
recognising the polyphony of culture (Ibid.) helps when analysing social phe-
nomenon such as human–robot interaction and the definition of a ‘robot’. This
means that conceptualisations of society can now incorporate fluctuating struc-
tures of meaning and meaningful forms — forms which are not always uni-
formly shared and are often distributed within populations (Ibid.). This plural-
vocality5 is especially noticeable in urban heterogeneous societies where anthro-
pologists need to shift their focus from defining cultures to understanding con-
structs of of a polyphonic culture (Ibid.). By acknowledging the plural-vocality
of participants’ perspectives and interaction with robots, my analysis recognises
the presence of not necessarily harmonious or equal yet co-existing perspec-
tives and meanings within social phenomenon and networks of associations (see
Latour 2005:64ff). This accurately reflects the dynamic (re-)configurations of
human-robot interaction and references its performative nature.

5Here I introduce the term, plural-vocality as an alternative to the well-established con-
cept of multi-vocality. While multi-vocality is equally suited, ‘plural-vocality’ allows for the
incorporation of the philosophical connotations of pluralism.
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During fieldwork at KB Avm I encountered a number of different points of
view on the actual function and workings of the digitalisation robots among
participants. It became apparent that not everyone shared the same interpre-
tation of the robots there, although some held similar views. These different
views were directly tied to the informant’s background and even their differing
levels of involvement with the robot — although not in a symmetrical or regular
manner. There was constant variation and contradiction implicit in the different
perspectives participants held. I was definitely was aware of inconsistencies and
diversity in participants’ perspectives on robots. This dynamic re-configuring
exemplifies a plural-vocality which arises from various social, political, personal
and even economic contexts. Because each participant is making their own
agential cuts, including and excluding elements which do not suit their points
of views or agendas, one social artefact, the robot, can have multiple dimensions
and interpretations. In fact, the concept of plural-vocality is indispensable in
maintaining a more accurate representation of the accounts and events I ob-
served in the field.

Fieldwork at Bold Printing did not reflect the same variation in understand-
ing and perceptions of the robots in use. The explanation on how the AGV
(auto-guided vehicle) and RGV (rail-guided vehicle) robots worked and their
place within the production flow at Bold Printing was described in much the
same way by both Ian, production manager, and Tony, a technician. Perhaps
this was merely a superficial observation that could have altered with more time
spent in the field or it could have been due to participants there sharing the
same understanding.

3.6 Robots in popular culture

I would like to be able to say that my research object, was as well-defined as
Suchman’s (2007) ‘photocopiers’ but unfortunately, the definition of a robot is
not so clear-cut. As far as technological objects go a robot is slightly more than
most. Not merely a tool, robots have significant cultural and social meanings
and deep connotations linking them to ideas of the future — utopian or apoca-
lyptic alike. Asimov offers two descriptions of a robot — one based on myths,
mysticism and art and the other on science-fiction and scientific and technolog-
ical development (in Horáková 2006:241). Both these are important, but unlike
Asimov, I have included science-fiction in the first category rather than that of
scientific and technological development. That this definition was based on the
multiple meanings and interpretations of images and the appearance of robots
was the first dimension I noted. Most important, was my observation that from
an ethnographic perspective, the plural-vocal and multi-dimensional definition
of the robot manifests itself in a number of ways.

In trying to orient myself within a relatively unfamiliar environment —
robotics — images in articles, films and on-line resources were my starting point.
As with many others from my generation and cultural background, a love of films
was definitely something that informed my first notions about robots. Like the
majority of the participants, my knowledge of robotics definitely originated in
‘myth, mysticism and art’. Robots brought to mind such films as Fritz Lang’s
iconic “Metropolis” (1968), a few 1950s alien-robot invasion movies such as “The
Day the Earth Stood Still” (1951), Hal, in “2001: A Space Odyssey” (1968) and
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TV series such as Dr Who (1963 - present) with its Daleks and K9, the Doctor’s
robotic canine companion. Even The Jetsons and their robot housemaid, not
to mention C3PO and R2D2 from Star Wars (1977, 1980, 1983, 1999, 2000 &
2005), contributed to my initial ideas about what a robot could be. For partici-
pants, the “Terminator” films (1984, 1991, 2003) and their apocalyptic message
was at the very top of most lists as far as what a robot could be went. More
than a few participants mentioned “Wall-E” (2008), Pixar’s animated comedy
about robots as well as Spielberg’s “Artificial Intelligence: AI” (2001). In all
these films, robots are often metaphors for issues such as alienation, segrega-
tion, industrialisation and the threat of an outside aggressor. Beyond this, they
portray robots in ways that often show human-like qualities, allowing audiences
to relate to the robots and issues in the films — a form of interaction in itself.

I am not however, going to begin an in-depth analysis of what robots in films
represent. For my purposes it is enough to mention that they are indeed rep-
resentations for something other than robots. It is also worthwhile noting that
the most famous films cited by participants form part of a “collective conscious-
ness” which influences the way in which robots are perceived. Alneng (2002)
noted that films like “Apocalypse Now” (1979) and “Good-morning Vietnam”
(1987) had influenced the tourist’s perception of Vietnam and in turn, affected
the Vietnamese tourist industry, which ultimately strove to cater to tourists’
expectations. This ‘phantasm’ of what Vietnam was drew on many sources of
inspiration and was definitely a social construction (Ibid.). In much the same
way, films and popular culture have contributed to the creation of a ‘phantasm’
of robots, and have influenced the perception and development of robotics sig-
nificantly.

Part of the nature of these shared imaginings and phantasms is that they
shift and change depending on their usage, the reasons why they are being used
and who is using them (see Favero 2004). Rather than seeing these fluctuations
and intangible aspects of robots as problematic, I choose to see them as indica-
tors of the social nature of a technological object which has ties to more than
its technological origins. It is also possible to trace such shifts on a macro level
by analysing the evolution of the way in which mainstream Western cultural
canons portray the robot. Simply comparing the original “The Day the Earth
Stood Still” (1951) with the 2008 version, allows us to see subtle changes in the
way in which machines are perhaps no longer consider to be the ultimate alien
force. There is however, a definite feeling that something more ominous than
technology is out there (at least according to that disastrous remake). Films
today tend to show robots as human in form, either physically, mentally or
both. If we think of the film, “Surrogates” (2009), the robots were not robots
but remote controlled mannequins in a sense. Strictly speaking however they
were technological objects with exterior sensors (interior sensors were lacking
as neither these mannequins nor their human operators could feel pain). The
surroundings in this film, however are everyday, not much more different from
the world we live in today. Compare this with “Bladerunner” (1982), one of the
most iconic futuristic films and the differences are interesting, to say the least.

Horáková (2006) makes a similar comparison in her analysis of the play
which allegedly sparked the use of the term robot, Karel Capek’s 1921 play -
“R.U.R., the Rossum’s Universal Robots”. According to most reports, Capek
invented the word ‘robot’ to describe artificial workers. Etymologically, the
word originated from the Czech word, ‘robota’ which referred to ‘serfdom’ or
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Figure 3.3: Left to right: Artist’s impression of Capek’s play after it opened in London
(source: http://capek.misto.cz/english/index.html); The original Czech poster
for R.U.R. – Rossum’s Universal Robots

being manually enslaved, a tool designed for hard work, a slave or even a child
(Horáková 2006:243). ‘Robota’ thus references both the human and the tool —
integral elements in almost every person’s definition of a robot I heard during
fieldwork. These connotations are specific to their original Slavic language con-
text (Ibid.). According to Horáková, when the play was performed in Britain,
the notion of a robot took on another form and developed negative connota-
tions which serves to emphasise the cultural situatedness of these associations.
Although Horáková’s reasoning as to why the concept of a robot developed neg-
ative connotations is rather thin, ‘robot’ in Britain became synonymous with
‘threat’. This may have more to do with the rapid industrialisation in the U.K.
at the time which was leading to mass unemployment, or perhaps it was part
of a culture clash between the Rysso-slavic culture portrayed which meant the
play’s message was perhaps lost in translation. The notion of the robot as a
threat to humankind is reflected in the poster art used when the play opened in
London. Even the name of the play was changed from R.U.R. (Rossum’s Univer-
sal Robots) to “Fall of Mankind: The Robots Take Posession” (Horáková 2006)
(see Figure 3.3). The multi-dimensional, plural-vocal nature of the definition
of a robot is not only evident when it comes to films. Even in artwork, robots
are used to represent numerous different things, among them, the future and
progress. A series of robot artworks created by E. Benyaminson for a Russian
children’s book show yet another interpretation of robots. In this case, robots,
humans and nature are portrayed as different yet able to exist in harmony. It
is interesting to contrast these Russian images with some North American de-
pictions of robots that depict a much more violent and horrific future or even
with Japanese depictions which focus on how robots can serve them (either
as soldiers or surgeons) (see Figure 3.4). From just these few examples, it is
apparent that images and portrayals of robots vary greatly depending on the
agenda of the artist and the interpretation of the viewer, all of which are situated
within the complex cultural, economic, political and environmental context (see
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Banks 2001). Without going into too much detail, the difference between these
two artistic representations of robots divulge the culturally embedded nature of
the visual and confirm theories that visual representations are material prod-
ucts of culturally specific systems of representation, interpretation and meaning
(Banks & Morphy 1997:22). From the examples I have so far given, the multi-
dimensional nature of the way in which robots are defined is revealed. This
diversity is never more clear than when we look at the different depictions of
robots in popular culture and ask the general public what they think.

3.7 Engineers and robots

Whilst those who had no experience of robots seemed to not have thought too
much about robots, those who had personal experience of robots gave slightly
more considered insights into the nature of robots today. One chance acquain-
tance from South Africa who worked as an engineer for Volkswagon remarked on
how incredible the precise, human-like movements of these huge, metal robots
in the car factories were.

When I first came to the factory in Germany, I was taken on a tour of
the factory and got to see all these robots on the production line. I had
seen these kind of robots before but every single time, I am always amazed
at how human-like and precise their movements are even though they are
giant machines. (Jane, South-African engineer, 28th November 2009)

On another occasion, I met a Belgian student who responded to my interest
in robots by saying he also worked in robotics. When I pressed him to explain,
he began talking about software and artificial intelligence — two things that I
had not previously even considered as being ‘robots’ yet which are of course,
an integral part of robots as technological objects. The distinction between
software and hardware when referring to robots was also apparent during my
visit to AASS in Örebro. For the laboratory there and participant, Amy, it was
the software that made the robot what it was

And. . . I mean, we don’t build our robots, we’re not in the process of
building. We buy them. . . and then we take the apart and then we do
things with them. Ah, so this one we’ve integrated with different sensors
(points to a robot which looks like a mass of cables on wheels). . . You,
even possibly build a map and show how the concentration is distributing
over an area, which is also very interesting for us.

(Amy, AASS, Örebro, 12th March 2010)

Of course, Amy was well aware that robots consist of both hardware and
software but chose to concentrate on her area of expertise — the software side
and functionality rather than appearance and physical form.

Engineers are not immune to social and cultural influences and popular cul-
ture also affects those who work with robots — software engineers, designers and
roboticists. As Forsythe (2001) convincingly showed, scientists are themselves
a collection of cultural and social ideas, many of which influence their work in
the laboratory. This is clear when examining robots in their laboratory con-
text and many engineers can not deny their fascination for science-fiction and
robot-films (Smart, email communication, 2009). However, when I mentioned
robots in a popular culture context to Amy, she often failed to, or did not want
to understand the references.
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Figure 3.4: Clockwise from top left: Russian artist Benyaminson’s vision of a future
with robots in ”Hello, I’m Robot!” by S. Zigunenko, 1989 (source: flickr); Miniature
robot surgeons inside the human body (source: Pink Tentacle Blog, 28th January
2010); Terminator — the ultimate robot-threat (source: Terminator Salvation (2009));
A modern Tetsujin 28-go, a robot who helped Japan in WWII according to the manga
comic (source: www.vubx.com)
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Me: No. . . these kind of robots (robotic toys) are really interesting though
when you know, when you do studies with people and how people react
with them. I was talking to a guy. . . who said he did a study with a
Pleo

A: A what?
Me: and he — one of those dinosaur robots.
A: Ah ok
Me: All it does basically is croon and eat plastic leaves
A: Aha, right.
Me: . . . and he had a girl walk around with one in her bag. On the subway,

in cafes — places like that just to see how people would react
A: Mhm?
Me: She’d take it out and put it on the table and then pat it and it would

react in a cute way.
A: Mm
Me: It would like make little noises and look very cute and people just

loved it.
A: Ok. Its called Pleo?
Me: Pleo, P.L.E.O (spells out)
A: Oh. Ok.

(Amy, AASS, Örebro, 12th March 2010)

This conversation was one of many I had with Amy, where I mentioned
robots I had read about on-line on blogs and forums, and she was either un-
aware of them or not really interested. From these discussions I concluded
that Amy wished to maintain a professional stance to robots, focusing on their
function and what they could do for people. She was however, aware of the
differences between robotic toys and ’tools’ and how these differences impacted
upon human–robot interaction.

Yeah I think that it’s understood that it is a toy and that that already
sets a very different stage than having it as a tool. And when its a tool,
people become a little bit more. . . lets say. . . a little bit more sceptical, a
little bit more. . . a little bit more careful.

(Amy, AASS, Örebro, 12th March 2010)

Beyond film and television, Asimov’s “The Robot Chronicles” trilogy and
his three laws of robotics have undoubtedly influenced engineers and researchers
within the field of robotics. Some engineers deny direct link between their work
and science-fiction and prefer to maintain a ‘professional stance’ yet still use
popular culture to help talk about their work with those who do not specialise
in robotics. For example, in conversations with participants who were engineers
in the field, they often resorted to popular culture in order to help me under-
stand, feel comfortable and maintain my interest in the conversation. I too used
popular culture references as a ‘break’ if a conversation was becoming too tech-
nical for me to follow and found, in most cases, that roboticists could also relate
to these references easily, or at least pretended to for my sake. This was appar-
ent during my interview with Johan from Rotundus AB when I referred to an
old British TV series, “The Prisoner” (1968) saying the spherical, surveillance
robot, the GroundBot, looked a little like the ominous, surveillance balls that
killed those that tried to escape the compound on TV. I am not sure if he un-
derstood the reference but it was enough that I had mentioned the robot looked
like something from a science-fiction TV show. On another occasion, I met with
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a robotics engineer and was discussing robotics in general, he mentioned the
film “Artificial Intelligence: A.I.” (2001) as a good example of human–robot
interaction as it one day could be — emotions, drama and all.

You haven’t seen A.I.? Oh, you really should. It is a really excellent
film. Kind of gives you an idea of what life with robots could be like. You
know, robots as friends and companions. (Carl, 14th November 2009)

3.8 Robots, vox-populi and the virtual realm

Although there are many interesting dimensions to a roboticist’s interpretation
of robots the majority of the participants were not roboticists. Most were either
unfamiliar with robots or users. So, what does the general public think of when
they hear the word ‘robot’? One interesting observation I made during fieldwork
was that the general public did not to separate the two elements - hardware and
software - and saw the robot as a homogeneous whole. In general, participants
with no experience of robots were largely unaware of the inner-workings of a
robot. Their definitions of robots relied on the outward physical appearances of
robots, popular culture and especially films with their shared cultural symbolism
and popular notions of robots. From the outset, I gathered different opinions
on robots among acquaintances, friends and anyone I had contact with during
my research project. Chance conversations and longer discussions which seemed
insignificant at first gradually revealed just how difficult it was to define a robot.

As far as the perspective of the every day person, articulations on robots
were initially along the lines of “they are metal, look like humans and are going
to end the world”. Deeper reflection often led to indecision and more questions
rather than any clear answers. One participant who had an interest in popular
science mentioned The Uncanny Valley phenomenon6 and Ishiguro’s robot-clone
as a reason for not wanting to discuss the topic further. It was too disturbing,
according to him. I had to agree. Ishiguro’s robot is surreal and perturbing
(see Figure 3.5). Others did not have any well thought-out ideas about what
a robot was but when I showed pictures of the Pleo or Nao (robotic toys),
they immediately wanted them, thought they were amazing and cute but did
not necessarily equate them with ’robots’. They were more toys or objects
that carried with them a certain status tied to having the latest gadget. This
contrasts with the opinions of the roboticists I met with who approached robots
as a list of technical specifications as Amy’s definition showed. If a robotic dog
for example, met these specifications then it was a robot from an engineer’s
perspective.

Me: . . . What are these little doggies for? (points to a group of robotic
dogs standing still on a shelf)

A: Umm. . . Now we use them mostly for demonstrations with kids and
these things to get them interested in robotics.

(Amy, AASS, Örebro, 12th March 2010)

6The Uncanny Valley theory was first developed by Mori (1970). Simplistically put, it
rates the ‘creepiness’ of and peoples’ ability to relate to inanimate, humanoid objects including
robots. Many have since successfully debunked the theory, Vidal among them (in Taylor 2009).
Still, it is often referred to by scientists when human-robot interaction and anthropomorphism
are discussed (Smart, email conversation, 2009)
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Figure 3.5: Ishiguro and Geminoid HI-1 (photo by a kep, September 2009, source:
flickr)

From this short reply, it is obvious that for Amy, robotic toys were robots,
but not particularly interesting and more used as a means of communicating
the possibilities of robots to the general public. Not only does this comment
illustrate the engineer’s perspective on robotic toys but it also hints at their pre-
conceptions about the general public’s interests and level of technical knowledge
when it comes to robots. This pre-conceived notion that robotic toys will arouse
interest in robotics among children is something taken for granted by engineers
who are perhaps not explicitly conscious of the culturally embedded assumptions
on which it is grounded.

Returning to the opinions of the general public, another participant with an
interest in science-fiction and technology mentioned Asimo to me in passing. He
described the robot as exactly what you would imagine a person pretending to
be a robot to be like. “A man in a tin-foil robot suit” were his actual words.
Beginning our discussion with Asimo, a short web search brought us to robots
such as Kismet and (once again) Ishiguro’s eerily lifelike doppelganger robot
(see Figure 3.6). This participant had a higher level of technical expertise than
some others, yet still held onto the popular culture notion of robots. Although
a software engineer and mathematician robots for him were more interesting as
science fiction. This shows that technical knowledge does not preclude partici-
pants from taking a more popular view of robots, if they choose to. Undoubtedly
these most famous robot prototypes and a certain number of fictional ‘robots’
such as R2D2, the Terminator and Wall-E have become an integral part of
a global lexicon and form part of a ‘cultural inventory’ of shared imaginings,
regardless of where we live (see Hannerz 1996). This allows people with vary-
ing levels of technical knowledge and expertise to discuss robots using common
popular culture references.

The internet is an important contributing factor to the sharing of ‘imagin-
ings’ translocally. Seeing how important shared knowledges on robots is to par-
ticipants and the inherently plural-vocal and translocal nature of these shared
imaginings meant I needed to somehow understand the flow of cross-cultural
media and sources of information when it came to participants’ understand-
ings of robots (cf Hannerz 1996:19ff; Appadurai 1996). As Uimonen points
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Figure 3.6: Left to right: Evolution of Asimo (source: http://world.honda.com/

ASIMO/history/); Breazeal’s robot companion, Kismet (photograph by J.C. Benedict,
16th October 2005 via wikipedia.org)

out, “the internet is inseparable from culturally informed ideas of modernity,
progress and development” (2009:287). While Uimonen is referring to issues of
local identities in newly ‘connected’ Tanzania, this statement also applies to any
social phenomenon or artefact in an internet-obsessed society such as Swedish
society today. The internet was therefore a crucial source of information and a
primary ‘field-site’ in which I conducted a certain amount of my ethnographic
research. On-line information and its global, translocal characteristics became
an important reflection of the plural-vocality and reliance on shared imaginings
in forming notions of robots which I noted in my field(s) in Sweden. By checking
blog postings and discussions daily I was able to take part in a kind of virtual
conversation between blogger and blog-reader that complimented the conversa-
tions I participated in during fieldwork. The Pink Tentacle blog was one perfect
example of blog postings about robots that sensationalised and exoticised robots
within a larger context focussed on Japanese society and its strangeness from a
North American perspective. Typical reader comments were along the lines of

Poster: Realm
Date: 2010.08.03 ::: 00:19
WTF??!!!!!!
What have they done?????
Japan please stop making scary and weird stuff!

(The Pink Tentacle, 2nd August 2010)

The BotJunkie blog was similarly interested in reporting the bizarre and fu-
turistic aspects of robotics such as the release of a $50 000 android woman7 but
also reported developments as seemingly mundane as a new model of vacuum-
cleaner robot8. BotJunkie writer, Ackerman also posted on more controversial

7http://www.botjunkie.com, “50000 Android woman does everything you could possibly
want almost”, 28th December 2009

8http://www.botjunkie.com “CES2010 Mint sweeper robot is as smart as it is cute. Maybe
smarter!” 9th January 2010
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issues such as the anniversary of the first human death at the hands of a robot9

and robotic babies.10 The general tone of the blog is sarcastic and dry hu-
mour with a focus on the unusual and perhaps questionable choices made by
roboticists when it comes to the projects they choose to develop. It is not
highly technical but the blogger seems to have some understanding of engineer-
ing. Other blogs such as the Willow Garage blog11 and Hack-a-Day12 had a
more technical tone. The range of blogs show that on-line, the ‘virtual world’
echoes and simultaneously informs the varying perceptions of robotics in the
‘real world’ (cf Boellstorff 2008) who argues the ‘virtual’, ‘Second Life’ particu-
larly is a world, one of many in its own right). Perceptions on robots according
to these blogs range from serious, highly technical treatments to more humorous,
popular culture-based interpretations. Even blogs that were not necessarily ded-
icated to robot-related stories such as Slashdot13 and even Swedish newspapers
on-line featured robots from time to time and I received a number of emails from
participants with links to stories in “Svenska dagbladet” or “Dagens nyheter”.

Both participants’ musings on robots and blog postings show that every
definition of robots is essentially plural-vocal as well as chosen for the occasion
— situated, as Haraway (1991:183ff) would call it. Each individual’s definition
of a robot draws on shared cultural knowledge(s) transmitted often via the
conduit of on-line and mass-media. Not only this but these connections often
crossed the conventional boundaries of the local and global which itself alludes
to the “general pattern of a globalised world which in its looseness and internal
diversity is made up of a variety of networks” (Hannerz 1992a:47).

9http://www.botjunkie.com, “31st anniversary of first human death by robot. . . sorta”,
25th January 2010

10http://www.botjunkie.com, “Robot babies are always a mistake”, 12th January 2010
11http://www.willowgarage.com/blog
12http://hackaday.com/
13http://slashdot.org
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Chapter 4
Robots as situated artefacts
within networks

Having established that people’s definitions of robots are multi-faceted and de-
pendent on both the individual and the context in which they find themselves,
I turned my analysis to the specific ways in which participants who had daily
contact with robots seemed to understand robots — as objects, tools and social
artefacts. Following the participants’ lead and in the spirit of a re-functioned
ethnography, I began to try and see robots as part of a network instead of artifi-
cially imposing the perspective of robots as distinct entities, separate from their
social and physical environment. Immediately I noticed that the way in which
participants referred to and reasoned about the robots varied and was ’situated’
in much the same way as their definitions had been. Participants also natu-
rally placed the robot within networks — computer networks, organisational
networks and even personal networks. Remarkably, the physicality of the robot
only sometimes influenced the way in which the robots were understood and
often the robot as a material object, was intentionally obfuscated within these
networks.

Network theory analyses are a form of structural analysis that helps social
scientists to understand the linkages between different spheres and systems of
groups and categories (Hannerz 1992a:40). Using a network-theory approach
when it comes to human–robot interaction allows me to map the “distribu-
tive problematic” whilst simultaneously turning the focus onto social artefacts
and phenomenon as belonging to social relationships and their networks (Ibid.).
Thus my analysis captures social relations which have the “appearance of cross-
ing conventional boundaries and being freed from the restrictions of physical
locatedness” (Ibid.). Often, network analyses focus on ‘collective representa-
tions’ and their implications for society and the individual (see Favero 2004;
Alneng 2002; Hannerz 1992a:42). In the field however socially organised mean-
ing is more often presented from the individual’s point of view and therefore
becomes a complex cycle of self and social-awareness constantly informed and
reformed by their network experiences (Hannerz 1992a:42). It was clear from
my empirical data that there was an inter-connectedness of socially organised
meanings but it did not necessarily need to be shared among participants. For
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this reason, the main focus of this part of my analysis is neither the nature of
the community which surrounds robots nor a location in which they are found
but any situation in which a certain action — an event of interaction — takes
place and how participants interpret these. A network theory approach is still
constructive however, as it provides the essential social context in which to lo-
cate these interactions and thereby fully understand how participants related to
the robots they worked with.

Networks are made up of links and connections between actors, that is be-
tween human and robots. According to Latour, linkages between social phe-
nomenon and actors are traceable through concentration and identification of
mediators (2005:39). Both non-human (social artefacts) and human actors can
act as either mediators or intermediaries. Mediators “transform, translate, dis-
tort and modify the meaning or the elements they are supposed to carry” (Ibid.).
These mediators subsequently interact with other human or non-human ac-
tors acting as intermediaries which are responsible for transporting meaning (or
force) without transforming it (Ibid.). These interactions are highly complex
and variable. Intermediaries can, for instance, act as a ’black box’ obscuring
the inner workings and motivations of a social phenomenon or human/non-
human actor (cf Hannerz 1992:115). Additionally, these intermediaries can of-
ten be secondary to the consequences of their actions. A further complication
is introduced when events and actors combine to transform intermediaries into
mediators.

4.1 Humans vs non-humans

Most Actor-Network theory analyses discuss their subject matter in terms of
human agency versus non-human agency (Latour 2005). Participants bring the
human element and the robots are non-human objects imbued with social mean-
ing. Networks are then formed through and around interactions between humans
and robots, a non-living, non-human object. Despite the seeming suitability of
this approach, I would argue that distinguishing between human and non-human
actors does not benefit my analysis of human–robot interaction. Traditionally,
the terms human and non-human refer to the differences and differing degrees
of agency between people and social artefacts, that is, objects that take on a
social meaning (Gell in Suchman 2007:244). However, use of these concept-
metaphors creates a tension between the object and subject which is ultimately
counter-productive. It can not be denied that robots are technological objects
which do not ‘live’ and although they are often perceived to be human-like to a
certain degree, they are definitely not human either in physical or metaphorical
terms. As a ‘test’ to gauge ‘humanness’, Suchman suggests that machines must
demonstrate three distinct characteristics: embodiment, emotion and sociability
(2007:228ff). Given that few robots today exhibit even one of these character-
istics robots are definitely not even ‘nearly human’. But what does this mean
when it comes to agency? Can robots possess a non-human agency as Latour
(2005) and Callon & Muñiesa (2003) among others, argue all social artefacts
can? This is a rather ontological question and its answer is certainly contingent
on the research question at hand.

In my case, it seems clear that robots do possess a degree of agency and can
be classified as non-human agents from a network-analysis perspective. Whether
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this distinction is necessary though is debatable. While it is interesting to
locate an artefact’s social agency within created social networks, the risk is that
this a robot’s non-human agency be confused as signs of anthropomorphism.
Participants often referred to a robot as having dictated some action or as
being the reason for a particular work routine or activity indicating that they
are themselves aware of the agency which robots possess. Rather than seeing
this as an indication that participants anthropomorphise robots, I see these
idiomatic expressions as situated discourses which show the para-ethnographic
understandings of participants (Marcus & Holmes 2008:84). It is not difficult nor
is it a foreign concept for participants to grasp how objects and their capabilities,
characteristics and form influence their actions. Even a broken chair or a new
pen will change the way in which we act and we know it. A more important
question is, does this concept of non-human agency match the participants’
attitudes and understanding or robots? To a limited degree, yes.

Despite these summary observations, the distinction is still problematic as
Barad argues. For Barad (2003) the distinction between human and non-human
is in fact unnecessary and foregoing it allows anthropologists to make a more
dynamic network theory-based analysis that can incorporate a larger degree
of uncertainty and possibility. In such discursive practices as human–robot
interaction, the need for a distinction between humans and non-humans vanishes
when the emphasis is instead placed on the process of material (re-)configurings
of a social phenomenon, rather than on the individual entities and their inherent
properties (Barad 2003:818). In my case, this would mean changing the subject
of analysis from robots and humans and their relations and focusing instead
on the discursive practice that is human-robot interaction. Such an approach
avoids drawing a fixed boundary between ‘human’ and ‘non-human’ and instead
allows an analysis of matter — “a process of materialisation where active agents
participate in the very process of materialisation” (Barad 2003:821). As a result
agency is no longer just an attribute of an individual entity but an action which
takes place within a phenomenon (Barad 2003:827).

There are definitely empirical examples from other anthropological studies
that show people are able to simultaneously see an object as human-like and
yet not-human, thus attributing a temporary social agency to them (Gell in
Suchman 2007:239, Vidal in Taylor 2009). There were however, no examples
where I observed participants referring to robots as a distinct category such
as non-human. Robots were seen as tools, pet-like objects (especially in the
home) or simply objects with associated meanings as explained in chapter 3.
For these reasons, I have purposefully refrained from classifying robots as non-
human, instead simply referring to them as either robots or social artefacts,
which I believe, gives a much more accurate description of how participants
viewed them within. By avoiding this categorisation I am instead able to focus
my analysis on the complex strategies participants develop and the situational
factors that contribute to their decision to either ’allow’ and ’ignore’ a robot’s
agency.
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4.2 ‘Inter-actors’ (and maybe one day intra-actors
and ‘Human–Robot Intra-action’)

One criticism of some anthropological analyses is that they fail to incorporate
deviance and difference within socio-cultural phenomena (Fischer 2003:7). Net-
work analyses which often follow linkages and the individual do not suffer from
this problem. By incorporating different perspectives and differentiating be-
tween networks that may overlap, a multi-dimensional and fluid interpretation
of many cultural phenomena is possible. In the same way peoples’ definitions of
robots are composed of different and fluctuating elements, as are the networks
in which they place the robots. In this part of my analysis, I continue to apply
Latour’s theories on compositionism, Barad’s post-humanist performativity and
agential realism and Haraway’s theories of situatedness to maintain the same
dynamic interpretation of networks participants formed which included robots.

That robots are social artefacts which act as mediators and intermediaries
within social networks is indisputable but Latour’s theories on the distinctions
between intermediaries and mediators were often complicated, if not ambigu-
ous and highly context-dependent in the field. This ambiguity or ‘uncertainty’
is a result of the dynamic nature of social interactions and practices (Latour
2005:39). Rather than using Latour’s terminology of actors, mediators and in-
termediaries however, I will be referring to all elements — human and robot
alike — as (inter-)actors. I have derived this term from Barad’s post-humanist
performative approach with its claim that “the primary epistemological unit
is not independent objects with inherent boundaries and properties but rather
phenomena” (2003:815). In other words, rather than defining and binding actors
in terms of human or non-human, these phenomena, robots and humans alike
become “agentially intra-acting ‘components”’ freed from pre-existing entities
and ‘relata’ (Ibid.).1 Referring to inter-actors rather than simply ‘actors’ con-
veys the element of performance and interaction (really intra-action) that occurs
when people and robots meet. It is also helpful in finally dispensing with the
implicit inequality that prevails when referring to robots as non-human actors
and people as human actors.

Terminology aside, the complex and context-dependent characteristics of
inter-actors lie at the centre of the networks to which they belong. What a
network-based perspective brings to light is the numerous and varied ways in
which participants incorporated the inherent uncertainty of the robot’s agency
into their everyday understandings and networks of associations. The many
different individualised managements of meaning and divergent perspectives on
robots at KB Avm and Bold Printing illustrate that social phenomena are in-
ordinately complex, multi-faceted (Hannerz 1992:42) as well as plural-vocal.
When it comes to the robots at KB Avm and Bold Printing, an analysis of net-
works can begin as early as the creation of related policy, employment history,
the development of a project or can even start with the historical development
of the robot itself as part of an automated solution to specific problems in the

1Barad would probably argue that ‘inter-actors’ are in fact ‘intra-actors’ and choose this
terms as more accurately able to represent each ‘component’. I tend to agree but as I am
dealing with the already established term human–robot interaction I will stick with inter-
actor. It would be confusing to introduce the notion of ‘intra-action’ without re-naming the
entire HRI field to Human–Robot Intra-action — something which I may consider at some
point, but not in this thesis.
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workplace. Tracing these links divulges networks of associations and perspec-
tives that provide numerous different contexts and understandings for any social
artefact or social phenomenon. Both Oscar and his colleagues often cited gov-
ernment policy and directives as explanations for why they thought and acted
in a certain way with regards to the robots. So-called institutionalised solutions
for management of meaning such as policy do not often function as intended
but instead merge with the individual’s own strategies for managing meaning
(Ibid.:43). For these reasons, the individual is forced to re-develop their means of
coping and dealing with gaps and contradictions in cultural materials and sub-
sequently forms ‘meta-cultural sensibilities’ (Ibid.). These individual solutions
for management of meaning result in plural-vocal, complex and fluid networks
when it comes to human–robot interaction.

4.3 Robots in the workplace

The varied accounts the participants gave me about the robots, in addition to
reflecting the many global associations that existed intimated their own indi-
vidual strategies for managing meaning. These strategies often centred on their
individual involvement and personal interest in the robots themselves. Casual
conversations with Tony at Bold Printing and Oscar at KB Avm touched on
highly personal issues such as redundancy indicating the direct associations
between robots and employment already hinted at by Horáková (2006). For
Tony automatisation was management’s response to the issue of wages and an
economic question, rather than a safety issue.

The second highest cost is wages and the next highest after that is
rental for the warehouse. And they [management] are always saying that
it is wages that are too high — but that is just what they always say, isn’t
it. They always think wages are too high.

(. . . den näst högsta utgiften är ju uh löner d̊a och nästa det är ju hyran d̊a

p̊a huset d̊a. Och s̊a säger de att ju det är löner som är s̊a här höga men det

är d̊a bara det där snacket eller hur. De tycker alltid lönen är för hög.)

(Tony, Bold Printing, Stockholm, 9th February 2010)

If Tony is seen as a representative for most other employees at Bold Printing,
a reasonable conclusion would be to say that management’s introduction of
robots was seen by the staff as a way to cut expenses for the company and reduce
gross wages. The robots were therefore related to issues of redundancy as they
gradually took over jobs previously held by people. Ian at Bold Printing saw the
same issue of replacing people with robots from a management perspective and
instead of redundancy focussed on scenarios where robots saved time, money
and made the workplace more safe for employees.

Everything here is automatic. It is mechanised so that we no longer
need so many people, to a large degree. Instead we have this transport
system [the robots]. Therefore, the paper is transported into the building
and to the print presses automatically. There are even robotic cranes in
the paper storage warehouse which keeps tabs on and fetch the paper
when it is needed so that people don’t have to go in there at all.

(Allting är automatiserat. Det är mekaniskt s̊a att det. . . i s̊a väldigt väldigt

hög grad bygger p̊a att man inte skulle behöva s̊a mycket människor utan ju
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där har du ju transport systemet. S̊a att här kommer pappret in sen skulle det

transportera in i byggnaden och förse det tryckpressen automatiskt ocks̊a. Och

även höglagret det är s̊an hära kranrobotar som h̊aller reda p̊a och lämna av och

s̊a där s̊a att man behöver inte ha människor där ocks̊a.)

(Ian, Bold Printing, Stockholm, 10th January 2010)

These excerpts from conversations with participants at Bold Printing show
two different perspectives on the same situation — a top-level (management)
and a ground-level (employee) but both perspectives are part of a micro-level
network centred on the individual’s perspective. For Ian the robots were not
a threat to his job, in fact they were one of the reasons he was employed. For
Tony though, there was a definitely possibility that one day he would be made
redundant and his job automated. The robots therefore become part of differing
personal networks of perspectives and social relations that are dependent on the
circumstances of each particular participant.

Another circumstance that affects the participants’ perceptions and con-
tributes to the plural-vocality of networks which link them with robots, is their
level of knowledge and expertise. A hierarchy of skill was observable at both
KB Avm and Bold Printing which gave networks different meanings for each
individual. It was often the case that many participants were not necessarily ex-
perts at using the robots or the technology associated with them. Instead those
who worked closely with the robots chose to elect one member of the group as
‘Specialist’ or ‘Expert’ and defer all questions and problem-fixing to them. At
KB Avm, this person was usually Alex when it came to the actual robot. Oscar
worked within a largely self-limited set of routine tasks surrounding the robots.
As soon as any occurrence differed from the norm he would ask either Alex or
Roy, the project leader, to assist. There were numerous factors that could be
seen as leading to Alex being assigned role of expert. He had worked at KB
Avm for several years and had been a member of the digitalisation group longer
than Oscar. Also he had been involved in the development and setting-up of the
VHS-robot. This meant he was in a superior position both in terms of skill and
seniority. His colleagues at KB Avm even joked that he had a special affinity for
the VHS-robot because of his love for electronic music — “he was turning into
a cyborg ’cause of all that ‘machine-music”’ a colleague joked at lunch (“Han
lyssnar p̊a s̊a mycket ‘maskinmusik’ att han kommer förvandlas till en cyborg
snart” Geoff, KB Avm, Stockholm, 10th December 2009). Regardless of the
reasons why Alex was elected to the role of expert, the interesting point is that
it was Oscar who was not the expert. Oscar had the most frequent contact
with the robot and a large amount of experience working with computerised
archiving systems as far back as the punch card computers of the 1970s. How-
ever, Oscar was still prepared to defer to Alex for advice and assistance. This
seems to have been for personal reasons as well as out of respect for the group
hierarchy at KB Avm.

Similarly, Tony, at Bold Printing, deferred to Terry, the head of the M.O.
(maskinoperatörer — machine operator group) saying that he knew much more
about the robots than anyone else. Although Tony did not constantly defer to
Terry for advice, he claimed to be less skilled than he perhaps was, assigning
the role of expert to Terry. In fact, early on during my second visit to Bold
Printing, Tony said as much.

Uh. . . It [his explanation] is perhaps a bit confusing when I explain.
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Terry can explain it better later. He is the supervisor, instructor, for the
Machine Operators.

(Det f̊ar-f̊ar. . . det blir nog lite, kanske lite snörigt när jag förklarar. Det blir

nog bättre med Terry sen, han är ju bättre. Han är som handledare, instruktor

om man säger s̊a, för MO.)

(Tony, Bold Printing, Stockolm, 10th February 2010)

However, according to John, one of Tony’s co-workers, he was in fact suffi-
ciently qualified to fix the robots and assist when things went wrong. I was able
to observe this for myself when the AGVs, RGVs and FRVs (forklift rail vehi-
cle) got ‘stuck’ or ‘lost’ while I was there. What these examples show is that in
essence, Oscar and Tony chose to disassociate themselves from the robots they
worked with daily and create a distance for reasons related to their position
in the work group. By deferring to another’s expertise they signalled the type
of social relations they had established with both the robots and their work
colleagues.

It is clear from these interactions that even in the workplace robots are much
more than tools – especially from a network analysis perspective. The robots
at KB Avm and Bold Printing hold numerous meanings and functions within
many larger, more abstract, even vague networks than those created as a re-
sult of the robots’ immediate surroundings and use. The more obvious linkages
are those established between robots and the people who build them, fix them
and provide the materials they need to function as intended. For example, the
VHS-robot and QIC (quarter-inch cartridge cassettes) robot at KB Avm are
linked to Paul, Alex and Oscar primarily because they are responsible for fixing
any problems and providing the VHS and QIC tapes for the robot to place in
the VHS players to then be digitalised and so on. The connections participants
make with robots are largely personal and self-centred when it comes to these
task-based ties. By this I mean these networks focus on the particular person
describing them and the social relations being related all of which point to the
individual’s own position within the networks. While the contextual factors
that affect the building of social relations between inter-actors are important,
properly understanding the influence of any individual’s choices, position and
motivation at any given time is central to my analysis of human–robot interac-
tion. The material circumstances of an act (in this case, HRI) and how people
judge that act is integral to the formation of social relations between inter-actors
(Douglas 1984:13). As Douglas noted, there is no doubt that people make dis-
tinctions between different categories of being — unclean and sacred in her case
— and that these distinctions are governed by systems of belief manifest through
rituals (Ibid.:13ff). Douglas observed a degree of ’uncertainty’ or ambiguity in
her work on ritual uncleanliness and studies on why dirt is sometimes see as
clean or at the least, not dirty (Ibid.:8ff). This uncertainty is also present in
human–robot interaction. Douglas saw the choices individuals make as strictly
governed by religious doctrine and rituals but it is much more complicated and
less well-defined when it comes to other social phenomenon such as human–
robot interaction.2 Unlike Douglas’ research however, human robot interaction
has no ’simple’ rituals or over-arching systems of beliefs which influence peo-
ples’ interactions with robots. Rather inter-actors are influenced by diverse

2These choices, rituals and underlying doctrine are also arguably more fluid than Douglas
supposed even in the ritual-laden situations she discussed.
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networks of perspectives and translocal associations. Subsequently it becomes
apparent that each participant’s perception of robots and the strategies which
they employ in incorporating these social artefacts into their social networks is
extremely context dependent and a ultimately a highly personal choice.

Focusing too much on the individual and personal nature of networks can re-
sult in a relativist analysis but including these individual perspectives provides
an essential context for more general observations. Thus, by examining robots
as social artefacts and documenting participants’ ever-changing understandings
of them without judging their ‘quality’, my analysis more accurately captures
the ‘cumulative micro-structuring’ inherently present in social networks (Han-
nerz 1992). These networks are continually being built up, beginning with a
single transnational relationship, from a either personal or an impersonal angle
— that comprises robots as social artefacts (Ibid.:48).3 From this perspec-
tive, participants’ tendency to privilege certain explanations which seemed less
rational or less specific over those that had originally been given by others be-
comes highly significant. That an individual chooses one explanation or set of
meanings over another suggests that the individual’s perspectives are actively
constructed and dependent on specific contextual factors. Additionally, people
situate their understandings and meanings within their own individual perspec-
tives and self-centred networks. When it comes to human–robot interaction, the
highly personal nature of these interactions emerges on a micro-level. Human–
robot interaction and inter-actors become situated within specific networks and
contexts that take on personal meanings. The meaning given robots depends on
the social relations which envelope all inter-actors, human and robot but also
on the networks of which they are a part and those with whom they intra-act
(see Barad 2003:815). This situated meaning and networks provide an essen-
tial context in which to set my in-depth analysis of the social phenomenon of
human–robot interaction. The result is that macro-level networks which include
more than one individual are therefore plural-vocal and complex.

4.4 Networks as context

While it is prudent not to concentrate on the individual too much and in-
stead examine how social connections between social artefacts, humans and
their broader social context can present themselves, the individual’s perspective
is still an important part of human–robot interaction. One concrete example
of some of the types of factors that can ’situate’ participants’ understanding of
robots arose during my interview with Johan from Rotundus AB. At Rotundus
AB the influences on their robot, the GroundBot were more specific than the
vague and largely untraceable influence of popular culture. Funding for the de-

3Here Hannerz refers to what I have previously referred to as the ’compositionist’ nature of
networks and social artefacts (Latour np). Although used on a grand, ‘nature versus culture’
scale, Latour’s (np) compositionism is of course, not the first term used to address the hetero-
geneous and actively collected meanings ascribed to social artefacts and cultural phenomena.
Theoretical constructs such as hybridity and creolisation (Hannerz 1997), singularisation (Cal-
lon & Muñiesa 2005), configuration/re-configuration (Suchman 2007), materialisation/(re-
materialisation (Barad 2003) and assemblage (Ong & Collier 2005) have all been used by
anthropologists to describe the way in which people draw on varied and changing influences
to create concepts and meaning that each convey different nuances and processes in the cre-
ation of meaning and connections between social phenomena.
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velopment of the GroundBot robot had originated outside Sweden and was part
of a European Union initiative aimed at improving the E.U.’s standing when
it came to space exploration. As such, this initiative was from the beginning
set within a global context as the E.U. attempted to match N.A.S.A. (National
Aeronautics and Space Administration) in the United States. According to the
vice-president of Rotundus AB, Johan, when the E.U. project collapsed the
Rotundus executives turned to the U.S. and took advantage of the countries
interest in surveillance solutions to help them ’fight in the war against terror’.
This was made clear during our interview and also by the Discovery Channel’s
report which featured the GroundBot (and which had incidentally brought a
large amount of international publicity for Rotundus AB).

R: So, this is a Swedish company, based in Sweden and developing in
Sweden?

J: Mm
R: Do you have any plans to sell the robot here?
J: No, the U.S. primarily. So, we are looking at how they work there.

Companies must have an American organisational form. Unfortu-
nately Europe is far behind when it comes to developing robots, in
my opinion. Asia is also at the forefront, but in consumer robots.
Our focus is primarily security issues and surveillance. And we have
achieved great success. Heaps of PR thanks to this video. The Dis-
covery Channel has now done 3 different reports on the GroundBot.
This is one of them. This is their security segment. [plays Discovery
Channel’s report]

Discovery Channel: Terrorism in airports. . . surveillance to keep the rest
of us safe while we’re on the go. But there just isn’t the manpower to
do it all. So maybe people are not the answer. Maybe its this guy. . . a
roving robot security guard called GroundBot. GroundBot’s creator,
Viktor Kasnov originally developed this inquisitive black orb to explore
the surface of alien planets. This self contained ball of technology uses
an ingenious method of locomotion that makes it a go anywhere, see
everything security specialist. It’s propelled by two servo motors at-
tached to a pendulum. . . (can hear the noise of the robot moving in the
film. . . sounds sci-fi robot-like). . . one motor swings forward and back-
ward, the other moves it right to left. This shifts GroundBot’s centre
of gravity and rolls it in the direction of the pendulum’s swing. So
how can this gallivanting globe keep anyone safe? GroundBot is armed
with sensors and two all-seeing gyroscopically steadied wide-angle cam-
eras that show a live panoramic view where-ever it goes. . . and it can
go. . . pretty much everywhere.

(R: S̊a ni är ett svenskt företag baserat i Sverige och som utvecklar i Sverige
J: Mm
R: . . . men tänker ni att sälja roboten här
J: Nej nej nej U.S.A. primärt . . . s̊a vi tittar p̊a deras sätt att jobba i U.S.A..

Företaget m̊aste ha ett mer amerikanskt struktur. Tyvärr s̊a är Europa rätt
efter s̊a att. . . vad det gäller robotik. . . som jag upplevar det. . . Ah s̊a är Asien
l̊angt fram ocks̊a fast mer inom konsument robotar. Ja s̊a att det här fokuset
det är primärt säkerhets issues. Och vi har f̊att jätte stort genomslag. Jätte
jätte mycket PR tack vare det här d̊a. Nu har Discovery Channel gjort tre
reportage. Det här är ett av dem. Det här är ju d̊a säkerhets segmentet.)

((Johan, Rotundus AB, Stockholm, 4th March 2010))

What this interview and the included Discovery Channel report communi-
cate is how important the U.S. market and their demands are for Rotundus on

41



Chapter 4 Robots as situated artefacts

the marketing level, the design level (as the robot presumably needs to be de-
signed to fit its intended environment), and also even on an organisational level
as the U.S. requires companies conform to their standards in order to conduct
business there. In the case of Rotundus, this global perspective was presented
to me as primarily part of a marketing strategy. This is not surprising as par-
ticipant, Johan had a degree in marketing and as a stakeholder held a vested
interest in the financial success of the company. This undoubtedly influenced
his point of view (that is, his choice of which networks of perspectives to draw
upon when it came to the GroundBot). It also affected which networks the
GroundBot was situated in from Johan’s point of view.4

Another example which instead hints at the more intangible aspects networks
of perspectives and social relations can take on emerged during a conversation
with Oscar, my primary participant at KB Avm on one of our trips down to
the basement archives to collect VHS tapes to be digitalised. I noticed some
pornography on the shelf and remarked that it seemed strange that even porn
had to be ‘saved’. Oscar then told me the story of a film production company
which had been forced, by law, to submit a number of films to the then newly
created Statens ljud och bild arkiv (State Film and Audio Archive now KB
Avm). The story was that there was a film production company that made
rather dubious films — pornography and B-films — in Sweden and which had
initially refused to provide copies of their films to KB Avm. Apparently the
director of the company had ties to organised crime and therefore wanted to
have as little contact with the government as possible. He had, in the end,
unwillingly provided the films mainly to divert suspicion from his tax evasion
and other criminal activities. There were also rumours at the time that a few
members of parliament were involved and perhaps even a whiff of bribery. True
or simply exaggeration, the upshot was that I saw these old VHS tapes (video
cassettes) in the storage basement of KB Avm and Oscar recounted a rather
colourful history which had wide-reaching connections to unexpected actors and
events. Another interesting connection is found when the reason this story was
told is taken into account. This story was only told because I, an outside
researcher, was around to ask Oscar questions and chat. It was also triggered
by Oscar and I seeing the VHS case on the shelf near the actual tape that had
been requested for digitalisation by a researcher. Even more interesting is that
there were other VHS tapes perhaps in closer physical proximity to the actual
VHS we were sent down to fetch and yet these went unnoticed. The pornography
was more noteworthy than these other tapes for a number of social and cultural
reasons such as Western European taboos about pornography. The dramatic
nature of these taboos meant that physical connections between VHS tapes
were secondary to other factors in this particular instance. In Actor-Network
Theory terms, the requested film acted as a mediator creating a link between
a digitalisation request for an unspecified research project and these ‘forgotten’
and scandalous tapes. By shifting focus from the VHS-robot to the tapes to
their content and back, an unending process of transformation of mediator to
intermediary and to back mediator again (Latour 2005:39ff). This example of
the ‘porn king’ and his VHS tapes was only indirectly related to the robot and
digitalisation yet it was, for Oscar a sensational illustration of how every VHS

4It would have been interesting to contrast Johan’s perspective with that of the developers
who may have had other priorities concerning the GroundBot but unfortunately the company
schedules and deadlines hampered access.
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the robot handles is itself a part of a wider network. Its analytical relevance lies
in the way in which one social artefact, the VHS-robot becomes linked to much
larger and contextual networks. The robot becomes part of a more extensive
network by creating a digital version of the tapes content which extends beyond
the physical limits of the VHS tape, the archive basement and transports the
content into a new context from which new meaning will arise. These networks
form a background or an ’environment’ that each participant associated with
the robot and their work at KB Avm.

Participants at KB Avm also speculated on the future usage of the digitalised
material the robots were used to produce and placed this material within various
far-reaching networks. To illustrate this, participants extended the networks to
which the robots belonged beyond the boundaries of KB Avm and its office in
Gärdet and focussed instead on the material KB Avm produced with the help
of its robots. The organisational structure of KB Avm centres on the need to
preserve cultural media, but also acts as a library for sound and video material
which researchers can access. Usually, a researcher requests a specific bit of
footage or film or sound bit for a certain purpose. The researcher may belong
to an institution or a marketing bureau who are creating a montage of sound
or film, for example. As soon as the researcher requests the material their
purpose and the researcher become part of a network of intentions and social
relations which can be linked back to the robot and digitalisation process. From
the minute the robot takes the analogue data and plays its role in digitalising
it, it becomes part of the a larger network which the researcher accesses and
expands upon via their request. Once again returning to Latour, the researcher
could be seen as the mediator and the requested media acts as the intermediary
between the robot, the original VHS and the researcher. Admittedly, these
networks shift the focus from human–robot relations once again onto content yet
all these factors and the connections between every mediator and intermediary
are undeniably a part of the robot’s network. It is just a matter of scale and
breadth. It is up to the anthropologist to decide just how far to pursue the flow
of objects, people and meaning and their relevance.

That these limitless networks can appear in any environment is once again
shown by tracing flows of meaning and social relations at Bold Printing. The
robots there are an important part of a process of news and information pro-
duction and distribution in much the same way as those at KB Avm are a part
of the production of digital media. Although the exact circumstances vary and
the networks and inter-actors are different, the AGV and RGV robots at Bold
Printing which carry rolls of paper from the storage warehouse to the machines
that feed the paper into the print presses are also part of a network stretching
through different locations, times and involving numerous agents, intermediaries
and mediators — ‘inter-actors’. There are the truck drivers who deliver the circa
45000 tons of paper per day, the paper mills that produce the paper reams and
all those people and machines involved in its production. In essence, once the
robot has delivered the paper to the press it has become a part of a process
of news and information production and even though it physically stays put in
the warehouse, it is now linked to the distribution of newspapers – conduits for
news, media and information throughout Sweden.

The far-reaching extent of the networks in which robots can be situated
was made even more apparent during my first visit to Bold Printing. I was
shown around the warehouse by Ian, who had been primarily responsible for
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ordering and setting up the AGV, RGV and FRV robots which delivered the
paper rolls to the presses and collected rubbish. While explaining how the entire
process worked, Ian mentioned that he often conducted these types of tours for
both student groups and visitors from all over the world who were interested in
automated solutions in industry. Even the receptionist who met me on my way
in seemed quite used to welcoming visitors who were there to ‘see the robots’.
This interest from people all around the world — Sweden, Japan, the U.K. and
Australia — gives a global significance to the robots at Bold Printing and creates
networks of social relations that cross national (local) boundaries. This example
alludes to one of the major differences between KB Avm and Bold Printing —
the economic context in which these robots are situated. Ian at Bold Printing
readily admitted that whilst their automated mobile-robot solution could not
necessarily be considered economically beneficial, it was an ingenious and smart
solution. For those reasons it had garnered a fair amount of global interest.
At KB Avm the automated solution was cost effective, efficient and arguably
a clever solution but had not impacted on a global level thus remained a local
phenomenon in this sense. This has not hindered the formation of networks that
stretch beyond the immediate environs of KB Avm however. Both these robotic
solutions and their field-sites have past and present links to the global. At KB
Avm global connections were established during the department’s research on
digitalisation of analogue resources conducted prior to the implementation of
the VHS robot at the BBC offices in the U.K.

The far-reaching significance of the robots particularly at Bold Printing il-
lustrates how the networks of which the robots are a part are not restricted to
their immediate surroundings — the warehouse or offices here in Sweden — and
those who come into direct contact with them. The robots are connected to
several different levels of interaction or groups (Latour 2005:27ff) — the local,
face-to-face (in these cases the user) and also on more far-reaching level — which
stems from, among other things, the historical origins and the associations inter-
actors bring with them. This aspect was even more obvious and not all that
unexpected given that I am conducting fieldwork in a context in which most
people are computer literate, exposed to mass media, and interested in their
position relative to the rest of the world and humanity on large. Empirical data
to support this and which related to the robots at KB Avm and Bold Printing
was difficult to pin-point however. The diverse and extensive influence of far-
reaching levels of interaction is most easily understood through consideration
of the popular culture dimension of robotics and how participants discussed
them in general terms, as I argued in chapter 3. The central importance of
these diffuse networks of perspectives was plainly reinforced during lunch time
discussions at KB Avm.

One lunch-time conversation at KB Avm began, as it often did, with Oscar
introducing me to his colleagues and explaining why I was there. I would add
my bit and as soon as I mentioned robots the conversation would ‘fly’ half-
way around the globe to Japan and Japanese infatuation with robots. I have
not included any kind of critical analysis of this Western assumption that the
Japanese are obsessed with creating robots to serve them in this thesis other
than to acknowledge that this is an integral part of the popular culture aspect
of robotics in Sweden. Therefore, this preconception acts as a kind of ‘urban
myth’ or stereotype that participants associated with robots — one which indi-
cates the ‘global’ presence manifest in the ‘local’. Once the topic of Japan, their
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ageing population and their cuddly seal robots had been exhausted the con-
versation usually moved onto mobile phones or facebook and focussed on other
social issues such as the consequences of being constantly available, wireless
technology, Google, Wikipedia and so on. This progression in itself is signifi-
cant as it epitomises not only the global influence in the local sphere but also
the associations made between robots, technology and related social issues in a
Swedish socio-cultural and political context.

I would argue that these networks, whether we trace them or not, provide
an important contextual background in which both the participants and my
analysis situate robots. It is this notion of ‘situatedness’ that I would like
to focus on in this thesis, rather than the unending networks of associations
which are, in many instances, forgotten by participants. It is not, as Latour
(2005) has pointed out, the social scientist’s job to remind participants of the
significance of social relations, and a focus on ‘unseen networks’ seems to tend
towards reading ‘hidden’ meaning into the social phenomenon of human–robot
interaction. All the above examples relate networks not necessarily directly
focussed on the robots (at KB Avm and Bold Printing especially) yet these net-
works are essential elements in my analysis of human–robot interaction. These
seemingly trivial exchanges show the networks and structures which inform the
participants’ understandings of the robots they work with. They also show why
obscure connections become significant depending on the individual actors and
their context. What I was able to observe during fieldwork was that, despite
having equal access to the same visuals cues, participants often seem to hold co-
existing but not necessarily compatible views of networks of relations of which
the robots were a part. Once again, this points to the inherent subjectivity of
interpretation of the visual and provides another argument for the existence of
plural-vocality within networks. Depending on their jobs, participants related
the robots to larger issues such as company economics and politics, issues of re-
dundancy, time constraints and even politics on the national and international
level.

4.5 Visible and visual expression of networks

So much for networks that focus on translocal and ‘trans-temporal’ relations
between inter-actors but what about networks which reveal the ways in which
the participants perceived the robots?5 Up to this point I have loosely divided
understandings of robots into two categories — those of experts and those of
the general public who often lack experience with robots. Many participants
did not, however, fit neatly into these categories and most fell somewhere in
between. This was especially the case when it came to those participants who
used robots as part of their job. At KB Avm and Bold Printing participants
had some knowledge of robots in popular culture, were conscious of political and
economic connotations and possessed a limited understanding of the technical
side of robotics. More importantly, they had practical experience in interacting
with robots. In general, those participants interested in technology and robotics
tended to emphasise the skill, expertise and knowledge as well as technological

5I have already addressed the way in which networks of perspectives and shared imaginings
contribute to the way in which participants perceive robots in chapter 3. It is now time to
study more visible networks that also contribute to understandings of robots.
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advancements needed to create robots. Participants who had taken part in
the construction of the robot at KB Avm had an interest in it as a separate
entity mainly because if it stopped working they needed to be able to isolate the
problem and fix it, but also because they had historical and detailed knowledge
of how it needed to be altered in order to function as intended. The same was
true of those who helped set-up and serviced the robots at Bold Printing. The
AGVs, RGVs and FRVs were seen as distinct entities although they interacted
directly with other machines and people. This could in part, be due to the fact
that the robot as Bold Printing were more autonomous and mobile. It could
also be because the robotic component was not ’visible’ but housed inside the
chassis of the vehicle and therefore ‘black-boxed’.6 Other participants at KB
Avm and Bold Printing seemed less interested in robots as separate entities but
instead saw them as part of a chain of production, or work-flow.

A clue as to why participants may have visualised the robots as part of
a larger network was the appearance and set-up of the robots at KB Avm.
The VHS-robot particularly, is housed in a room with a proliferation of ca-
bles streaming from one computer to another. These cables, especially the
bright aqua cables (see Figure 4.1), signalled the transference of digital con-
tent from one stop in the work-flow to another. This relates to what Latour
(2005:130ff) refers to as recognition of communication networks and computer
networks which invite the kind of thinking where links and connections are im-
plicit. These visual cues provided a foundation for the first and most obvious
network participants referred to when talking about the robot. Oscar and Alex
often referred to the entire collection of machines and cables housed in its own
room as ’the robot’ which relates back to my theories on robots understood as
assemblages. Not only this but the cables clearly indicated that the VHS robot
was linked to ’something’ outside the room —- the server and data storage unit
and even the the LTO (linear tape open) disks and the robot that organised
these. The digital archives was a robot similar to the VHS robot but which
used LTO disks. The LTO or IBM robot as it was sometimes referred to as,
resembled the VHS robot in that it was an armature inside a large cabinet with
slots for the tapes and a ‘reader’ or ‘player’ which allowed the media to be read
and transferred to a server. The only difference was that the IBM robot re-
quired very little human interaction in order to function and that which it did
require could be done remotely via a computer and command prompt. In the
case of serious problems, there was a user interface in the form of an LCD touch
screen on the actual cabinet where Sam, or the IT staff could control the robot.
This robot was locked in the server room — a closed space with no windows
and a temperature controlled environment — alongside the servers. It was a
full week before I even saw the inside of this room and although I think most
members of the digitalisation group had a key, it was mainly the IT Service staff
and Sam who went in there when necessary. In fact, during my two weeks at
KB Avm neither Oscar nor Alex interacted directly with this robot. Instead,
interaction was of a distinctly different character. This was made clear when a
problem with the servers and hard-drives on which a requested file was copied

6This is mere speculation on my part and it is hard to compare the two due to lack of
empirical data. Participants at KB Avm and Bold Printing had no experience of any other
robots than those they worked with and therefore could make no comparisons or reflect on
the differences and similarities.
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Figure 4.1: Cables connecting the robot to the computer networks (KB Avm, Stock-
holm, December 2009)

using the IBM robot malfunctioned7. To fix this, Sam and Liam, a systems
administrator, sat in their offices entering in commands on their computers and
remotely controlling the servers and robot located in the server room. This
epitomises the implicit distance between the digitalisation project, the digital-
isation group members and the IBM robot. This distance was also reflected in
the participants’ understanding of the IBM robot’s location, the role it played
and a general awareness of its existence. That neither Oscar nor Alex chose to
mention this robot suggests that it was ’black-boxed’ (Latour 2005:50,202). In
other words, its role and function was not detailed partly because Oscar and
Alex did not directly interact with it in their daily tasks but also because it was
not visible in the same way the other robots were. Comparatively speaking and
based on my own experience, this IBM robot was surrounded by much more
mystification (Suchman 2007) than the VHS and QIC robots. This may have
to do with the fact that it was physically hidden in its own enclosed room, or
it may be that this robot was more autonomous. It could even have something
to do with the fact that it was more expensive, newer and had more economic
value.

The VHS-robot and the QIC-robot also had their own ‘offices’ or physical
domains. The QIC-robot was in a room two doors down from Oscar’s office and
consisted of two machines on a bench with a computer underneath and a monitor
on the desk beside it (see Figure 4.2). The QIC-robot had been bought ‘as is’

7The actual problem was too complex to describe in detail. Suffice to say that it had
everyone puzzled for at least a couple of hours.
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Figure 4.2: The QIC-robot (KB Avm, Stockholm, December 2009)

from the company who was still responsible for maintaining the software side of
things but Paul, whose office was opposite, was responsible for fixing mechanical
problems. This robot was shut off from the rest of the floor and unless it needed
repairing. Apart from when it broke down, only Oscar had contact with it —
when he removed and placed QIC-tapes in it. The crucial point here was that it
was in a room apart from the rest of the digitalisation group and that the door
needed to be shut constantly so that the noise it made did not disturb Paul.
The VHS-robot was also compartmentalised, although not quite as much. It too
had its own room with a cooling fan to cool down the servers and computers
associated with the digitalisation of VHS-tapes but unlike the QIC-robot, the
door was always left open and anyone walking by could see the robot at work.
The robotic part was an medium-sized armature inside a cabinet. One end of
the cabinet was open and the computer which controlled the robot was also at
this end. So in this sense, the robot was accessible and could even be touched.
No-one did touch it however. The tiny parts and the hardware that it consisted
of were also plainly visible but unintelligible to anyone but the expert viewer.

Bold Printing also provided examples of robots being visualised as part of a
work-flow. Robots interacted primarily with different machines (such as print-
ing presses and computers), and objects (rubbish bins and paper reams). The
robots also interacted indirectly with other robots like the one responsible for
the enormous paper storage warehouse (see Figure 4.3a). The AGVs and RGVs
would fetch the paper from the warehouse robot when notified that the presses
needed more reams (see Figure 4.3b). All this was done via a central controlling
computer system over the company’s Intranet. The robots then transferred the
reams to the temporary storage area located much nearer the machines that fed
the presses (see Figure 4.3c). The AGV and RGV robots also interacted with
these machines that fed the paper into the printing presses, which were located
one floor up. The robots would collect new rolls of paper and load them into the
machines when needed. They would also take the empty rolls off the machines
and place them in the garbage. Although there were no cables visible, the older
AGV robots followed grooves in the floor under which wires transmitted signals
received by the robot which helped them navigate. The grooves served as vi-
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Figure 4.3: Clockwise from top left: a. Paper warehouse; b. An RGV delivering a
new ream of paper to the printing press; c. Temporary paper storage racks; d. The
lines which show where the wires are embedded under the concrete (Bold Printing,
Stockholm, February 2010)
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Figure 4.4: Left to right: a. Computer showing a map of the warehouse with the robots’
positions; b. Poster showing the automation of the printing process (Bold Printing,
Stockholm, February 2010)

sual reminders for users that cables were underneath (see Figure 4.3d). Even
the newer RGV robots that used wireless signals to navigate appeared to fol-
low these grooves. In reality, however, they did not, it was simply a result of
them going to relatively the same destinations as the older AGV models. Had
these grooves not existed, the robots navigation might have appear to be even
more autonomous and perhaps led to a vaguer understanding by users of how
the robots navigated. Even so, there were visible wireless routers mounted at
strategically significant points on all the walls which might have sufficed to pro-
vide visual clues as to how the robots steered themselves in the absence of other
indicators. Not only this but Tony and Terry, the two Bold Printing employees
I met with on my second day of fieldwork, monitored the robots position and
movement using a map of the warehouse where each robot was represented in
real time by a little rectangle with a number in it (see Figure 4.4a). In this way
the robots’ movements were easily followed and perhaps more easily understood.
Additionally, someone at the company had placed a poster with a diagram and
flow chart just outside the warehouse that showed the role the robots had in re-
lation to the rest of the production flow (see Figure 4.4b). Interestingly enough,
no-one referred to this diagram during my visits but it seems a reasonable as-
sumption that it functioned as a secondary visual cue which helped participants
locate the robots within a ’system’ and production flow.
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4.6 The ‘System’ and the ‘Project’

Without doubt the robots at both KB Avm and Bold Printing were consid-
ered a part of a physical, computer network, dependent on the interpretation
of visual cues. At the same time however, they were definitely part of less
obvious, conceptual networks. Some of these networks were formed around pol-
icy, projects and production goals implemented at KB Avm and Bold Printing.
While participants at both field-sites were aware of the visible networks that
linked robots to machine, they did not seem to need an explicit and detailed
understanding of how the robot actually functioned or the general working of
the computer network. Once the physical, visible (and digital) network was ac-
cepted in some form or other the participants at the KB Avm placed the robot
within a much broader more abstract network. The first network to which the
robots at KB Avm were linked however, was much less well-defined and fo-
cussed on the robot’s purpose. Beginning with the VHS-robot’s function —
to digitalise analogue video recordings — participants at KB Avm went on to
refer to the robot as being part of the ‘system’. While the ‘system’ was never
defined it was a universally understood, para-ethnographic concept-metaphor
which situated the robot in any discussion. This provided a way of referring to
the robot without defining a specific context or set of circumstances and more
importantly, without needing specialised and detailed knowledge of the robot’s
workings.

The networks of association to which robots can belong often cross conven-
tional boundaries therefore it is important to address the way in which partic-
ipants situate the robot within a ‘system’ thus creating their own conceptual
boundaries. Participants at KB Avm and Bold Printing seemed to see robots
as ‘cogs in a machine’ and part of a much larger over-arching corporate struc-
ture. Through situating robots within the project or daily work routine at KB
Avm and Bold Printing, it became clear that robots were a part of the work-
flow. They were perceived as one of many connected, inter-related and even
co-dependent elements in a grander scheme. This is where network theory re-
ally comes into play. For not only were the robots part of a physical network,
similar to communication networks and computer networks (Latour 2005:130ff;
Hannerz, 1992:39), but the robots themselves, were seldom regarded as individ-
ual, distinguishable components. Rather, they were defined by their relation
to the other objects and people surrounding them, albeit often in a relatively
vague manner. When robots are understood in this way as inter-actors within
social networks, specific robots become distinct multi-dimensional technological
objects in more ways that just their definition.

At all field-sites, participants were self-aware, created connections with the
robots and saw them as part of networks but did not necessarily organise their
knowledge. There was however, an awareness of the immediate network of which
the robots are part with respects to current goals and each individual’s posi-
tion in their workplaces. This was especially apparent when it came to the
descriptions participants gave on the role of the robots and their position in
the workplace. In defining robots, participants at KB Avm and Bold Printing
often chose which definitions and aspects of their broader knowledge systems to
use according to context. These choices were dictated by numerous factors such
as personal agendas, the understandings and knowledge of the participants and
their levels of experience. This is what Barad refers to as making an ‘agential
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Figure 4.5: Alex’s diagram of the digitalisation process (KB Avm, Stockholm, 14th
December 2009)

cut’ (2003:814ff). Both at Bold Printing and KB Avm participants chose the
degree to which they understood both the robot’s workings and its role and posi-
tion within various networks. Most participants seemed to prefer more abstract
understandings of both. To try and gauge each group member’s understand-
ing of the robot’s place in the ‘system’ they so often referred to, I used visual
methods (see Banks 2001). I asked participants to draw or write down how the
robot worked within ‘the system’ then compared these visual representations
— graphs or flow charts, whatever they chose to draw. I first asked Alex to
draw what he understood to comprise the ’system’ and the robot’s role in it
(see Figure 4.5). The diagram I received was interesting in that it was rather
sketchy. Alex’s diagram clearly linked the robot to the main storage computer
and servers but was much less clear when linking it to other components in the
digital archives. This is not indicative of Alex’s lack of understanding. He was
more than capable of manipulating the computers and robots to do what he
wanted —- even when it went against the basic programming. What it does
show is that he had did not always need to have a complete understanding in or-
der to use the robot properly and only chose to incorporate what was necessary
in order to place the robot within the larger scheme of things —- the National
Library’s database and archives. Even more interesting was how difficult it was
to get participants to visually depict their understanding of ‘the system’. There
are many reasons why they were not enthusiastic about drawing a diagram or
chart of the ‘system’ and the robot’s place in it. It could be in part because
they had no interest in doing so, but it could also indicate that they were em-
barrassed at their lack of detailed understanding, feared getting it ‘wrong’ or
just did not know how to communicate visually what they understood. I man-
aged to get a diagram from Sam, the database administrator (see Figure 4.6).
Sam also printed out the official KB Avm diagram showing the structure of the
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Figure 4.6: Sam’s diagram of the digi-
talisation process (KB Avm, Stockholm,
14th December 2009)

Figure 4.7: KB Avm’s official work-flow
chart for the digital archives

computers and servers in the digital archives. The ‘official’ diagram was more
a representation of the flow of data and simple and abstract (see Figure 4.7).
Not at all easy for an outsider with no knowledge of the digital infra-structure
of KB Avm to understand. Nor did it show the individual computers, encoders
and robots involved in the processes. The systems administrator and service
technicians needed to have a much more detailed understanding of the inner
workings and connections. They could therefore more accurately depict the
robots position and connections with respect to the computer network, as is
shown by the diagram drawn for me by Sam, the systems administrator. Roy,
the project leader, also needed to have a detailed understanding of the net-
work and digitalisation process and had a flow-chart of the entire process on
his office whiteboard with problematic issues noted alongside (see Figure 4.8).
Compared to Roy’s and Sam’s hand-drawn diagrams, Alex’s was much more
complicated, yet simultaneously more vague. As far as their work duties go, it
was Alex who had daily physical contact with the robots. Roy was the group
project leader and Sam was responsible for the entire archival database and
seeing that all the software-based elements functioned properly. Sam gave me a
very concise and simple explanation which was easy to follow, where as Alex’s
explanations confused me. These differences are suggestive of a general trend
I had begun to notice — those who used the robots most frequently did not
necessarily have a greater, more detailed understanding, nor did they seem to
need one. This point was made even more clearly when I noted Oscar’s lack
of interest in gaining a full understanding of the system in detail. Oscar’s day
to day work was an integral part of the digitalisation process and tied to the
robots and the ‘system’ as Alex and Sam understood it, yet he did not concern
himself with more than efficiently and carefully completing the individual tasks
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Figure 4.8: Roy’s diagram of the digitalisation process (KB Avm, Stockholm, 14th
December 2009)

that were required of him — one small part of the ‘system’. It perhaps sug-
gests that when it came to the necessary detail of the robot’s context within
KB Avm, a person’s proximity and frequent physical contact with the robot
does not subsequently require more knowledge. It suffices to simply assign the
robot an arbitrarily, individually created ‘situatedness’ within the ‘system’ or
any other elected network.

Participants at KB Avm did not always use the ‘system’ as a means of sit-
uating the robots. Sometimes they referred instead to the ‘project’ displaying
that these social artefacts can be transposed from one network to another or,
more accurately said, can belong to numerous networks simultaneously. Includ-
ing the robot within the overarching structure of the ‘project’ is evidence of
participants creating a network around the robot presumably in order to better
understand its role and function. By placing the robots within a ‘project’ par-
ticipants ‘frame’ their technology and ‘technologica’ stories (Law & Singleton
2000:768). In doing so, they are more than describing the robot, they are ref-
erencing the ‘performance’ of which it is a part – the digitalisation of archival
materials (Law & Singleton 2000:768). The assumptions the notion of a project
convey are the existence of centralised control and organised management, the
need to co-ordinate efforts to reach a shared goal and the processes involved
in moving from one stage to the next overcoming setbacks and accumulating
knowledge along the way (Law & Singleton 2000:768). Lying beneath the sur-
face of these projects are possible risks and problems that may arise should
the project fragment, co-ordination fail and setbacks not be overcome (Law &
Singleton 2000:768). For this analysis, suffice to say that a project is a performa-
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tive action that relies on a number of shared assumptions (see Law & Singleton
2000:768). These ‘shared assumptions’ are in a way, a means of situating the
project and the performance of the project so it would seem logical to argue
that all involved, both human and robot, share at least some common under-
standing of what that project entails, its goals and its significance. To give a
concrete example from fieldwork at KB Avm, it was often so that, during lunch
breaks when I was introduced to people outside the digitalisation group and my
research project was explained, some were not aware that there was a robot in
the building. To clarify, Oscar would explain the robot’s role in digitalising VHS
tapes as part of the digitalisation project. Once the robot was placed in this
context, it seemed no further explanation was needed by most. All employees
at KB Avm were aware of the ‘project’ — its goals, place within KB policy and
they had already incorporated it in some manner into their understanding of
the work culture at KB. For those who had direct contact with both — the VHS
robot and the QIC robot — slightly more context and meaning surrounded the
robots. The first major difference was the amount of knowledge some members
of the group had about the robot’s place as part of KB’s information archives.
Alex, who was partially responsible for maintaining the VHS robot, explained
several times how the robot was a part of the digitalisation and archival process.
Although his explanations were clear, each explanation had different amounts of
information that seemed to have been chosen to suit the questions I had asked
and his understanding of my prior knowledge, my ability to understand and my
level of interest.

During my multi-sited fieldwork I consistently noted that participants’ cre-
ate, adapt and use multiple networks often simultaneously to better understand
and assign a specific relevance to the robots depending on the situation at the
time. KB Avm had two main robots — the QIC robot which digitalised QIC-
tapes of radio broadcasts and the VHS-robot which digitalised VHS-tapes of
television broadcasts. As I have mentioned, most participants at KB Avm were
aware of the actual computer network which the robots were a part of, albeit
in a vague and abstract sense. When it came to seeing the robots as part of a
larger project with the robot-computer network as a tool, things were clearer
and more articulately explained. Participants’ explanations even incorporated
accounts of how KB Avm and the digitalisation project itself fit into the KB
policy and Swedish policy on a national level. At KB Avm mention of the VHS-
robot or QIC-robot rarely occurred without being followed by the qualifying
statement that they were a part of the ‘digitalisation project’. This reference
to an over-arching project in which the robots played a role, alongside people
and other devices, is a perfect example of how understanding and knowledge
of an object is necessarily situated. By placing the robot within the context
of the ‘project’, assumptions are made about the robot’s role and function and
at the same time, the history and development and progress of the ‘project’ all
become linked to the robot itself. The poster on the wall in the corridor where
the members of the digitalisation group worked served as a permanent and vi-
sual reminder of the different stages and actors in the digitalisation project (see
Figure 4.9). Always conscious of the ‘project’, participants used it as a means
of situating the VHS robot and their daily tasks within larger networks of in-
ternal politics at the Library, funding policy and even within the context of
Swedish government policy which emphasises the priority of digitalising Swe-
den’s archival records.
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Figure 4.9: Official poster describing the goals and workings of the digitalisation
project (KB Avm, 18th December 2009)

4.7 Robots as historically situated artefacts and
their ‘myths of origin’

The situatedness of an artefact is much more than the placement of a social
artefact within a physical context (Haraway 1991:184,190ff). In my analysis on
the definition of a robot, I have argued that a social artefact is an assemblage
of stories which differ depending on who is telling them as well as the time,
place and reasons they are being told. Based on observations made in the
field, social artefacts such as robots have at least one more dimension. The
robots at KB Avm and Bold Printing have historical and formative histories
that differ with each individual. As historically situated artefacts these robots
are and can be ‘situated’ in many different respects. The first context in which
participants usually placed the robots was of course, within their own histories
— employment history, educational history and other relevant experiences.

One way to historically situate the robots at KB Avm was to trace their
involvement in the ‘digitalisation project’. Beyond the political and policy-
related developments at KB Avm this also included stories of how Statens ljud
och bild (The State Video and Sound Archives) had become part of KB and
the changes this had lead to. There was a certain amount of nostalgia and
reminiscing when participants recounted the events and changes in organisation
and although these only indirectly relate the robots, they were a large part of
the work culture at KB Avm. At Bold Printing the historical context for the
robots also included changes in consumption of printed materials and larger
economic changes over time. More importantly though, the histories of the
robots at both field-sites referred to the modification and implementation of the
robots and those involved.
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For Oscar at KB Avm, robots and automated solutions in general, had
become a part of his employment history and his personal experiences of new
technologies — beginning first with punch-card computers of the 1970s and
extending to his current work with the VHS and QIC-robots. In his current
position especially, the robot was sometimes seen as a physical extension — he
too was a type of robot.

The VHS and QIC robots were initially introduced as a way to free
people from the boring and monotonous jobs but I am still a ‘seek-and-
fetch robot’ in some ways. Still, I knew it would be that kind of job when
I took it. Archival work is always a little boring and routine.

(Roboten var tänkt som en lösning för att avlösa människor fr̊an det tr̊akiga

och monotont. Änd̊a är jag en slags robot — en plock och sök robot! Med det

visste jag redan när jag tog jobbet. Arkivarbete är lite tr̊akigt och rutinerat.)

(Oscar, KB Avm, Stockholm, 17th December 2009)

Oscar often made jokes with his fellow workers about him actually being a
robot as well — something which was both humorous and tragic all at once.
His work was equally monotonous and required the same amount of precision
and care as that of the robots at KB Avm. It could be argued that this ex-
ample is indicative of modern trends where people view themselves as hybrids
of technology and organism — cyborgs (see Haraway 1991:149). More appro-
priate perhaps is to see this example as illustrating that people do not always
see robots as alien, but instead can relate to them on certain levels and by
incorporating machines into their social networks.

Historical context is more than the history of the ‘project’ or work place or
each individual’s experiences of them over time. When it comes to the robots
at KB Avm and Bold Printing, it also included the history of the construction
and implementation of the robots. Participants’ accounts of the development
and setting-up of the robots at Bold Printing and at KB Avm are, in the termi-
nology Malinowski’s more traditional anthropology libwogwo (1948:80ff). These
histories supply participants with “information and comment [on the robots
they come into contact with] in the form of a concrete narrative” (Malinowski
1948:80ff). As such they are a concurrent mix of historical accounts, personal
experience, legends and hearsay which were connected with important activities
in Trobriand daily life (Ibid.). They were not told using formulaic or rhetorical
artifice nor were they ‘owned’ by one particular person (Ibid.). In Malinowski’s
example, the telling of myths of origin often took place during the normal ‘run
of life’ and was usually triggered by objects or points of interest in the Tro-
brianders’ surroundings such as a cairn marking the “spot of origins” outside
the headman’s hut (Ibid.). During my ethnographic field-work a couple of the
participants chose to relate the steps, people and processes involved in bringing
robots into the workplace. These histories were not always told in the same way
and apart from all containing a few essential details, they varied in amount of
detail and skill when it came to re-telling. They were still myths nevertheless
and clearly a part of a common repertoire of work-place tales often told to new-
comers. By creating a myth or history for the various robots they worked with,
the employees at Bold Printing and KB Avm situated these new technological
objects within the larger context of the workplace and their shared work goals.
For this reason, I have identified the histories of the building and implemen-
tation of the robots at KB Avm and Bold Printing as ‘myths of origin’ that
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transmit historical knowledge and events in oral form.
Although the comparison may seem a little odd initially, Ian’s re-telling of

the way in which he implemented the robots at Bold Printing was triggered by
the warehouse surroundings and in much the same way as visiting villagers in
the Trobriand Islands were introduced to their hosts’ village, visitors to the Bold
Printing warehouses were told the AGV, RGV and FRV robot ‘myth of origin’.
On my first visit to Bold Printing Ian told me of some of the steps involved
in developing a robotic system for the printer’s. Ian who had headed up the
automation process, drew on past experience from his work in the car industry
and prior connections with companies who specialised in building RGV and
AGV robots. The way in which Ian related the ‘myth of origin’ for the robots
was piece-meal, short accounts that had an ad hoc character perhaps influenced
by the fact that we were walking around the warehouse as he discussed the robots
function and how they worked (see Malinowski 1948:102). Every now and then
he would add one more piece of information about how the robots had come
to be at the printers’ and finally ended the discussion by mentioning his past
experience and how that had influenced his decision to buy the robots separately
from the software package that controlled them. This ‘myth of origin’ was his
accounts of events and clearly showed that for Ian, the networks he formed
concerning the robots were linked inexorably to his prior experiences of them
during his time working in the car industry. They were also linked to the way in
which the AGV, RGV and FRV robots had been implemented at Bold Printing.
I was told that the robots specifically made for the print industry were far more
expensive than those made for the car industry yet both did essentially the same
things. To cut costs, Ian purchased robots built to work in the print industry
but bought software originally meant for robots working on car assembly lines,
which was significantly cheaper. By adapting the software slightly, Ian and the
team that implemented these AGV, RGV and FRV robots managed to save the
company money.

By studying this myth in detail it would definitely be possible to reveal ‘the
essence of the legend’ and draw a number of conclusions on social and cultural
phenomena at Bold Printing. For example, through-out his narrative was a
constant theme — that of economic viability, the costs and benefits of having a
roboticised work-place — which places this ‘myth of origin’ within a society that
privileges economic expediency and profit (Ibid.:103). In fact, Ian’s myth can
only be fully understood within the context of Bold Printing and its economy,
organisation and the larger context of Swedish consumption of printed news, to
mention just a few factors. While some anthropologists might see the merit in
attempting to reconstruct the full meaning of this myth, it is enough to recognise
that this myth conveys more than a description of the stages in the automation
of the printing process (see Malinowski 1948:93). Whether, Ian would choose
to express it this way, however, is another question. It seemed more usual for
the participants to view these robots and the way they were created as a part of
their jobs, a responsibility and proof of their specialised skills and work history.
From a network perspective, it takes these robots beyond the boundaries of
either the car or print industry into a much larger social assemblage. For Ian
personally, however, these robots represent a coalition of his past experience
and present. These robots are also representative of a completed task which
took him years to complete in co-operation with a number of different people
from many different backgrounds. In short, these robots are translocal, trans-
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spatial and multi-faceted assemblages on both a social, temporal and physical
level. The processes Ian describes also illustrates the cumulative nature of the
networks which include the robots and how these details become embedded in
the artefact’s histories.

For Alex and Liam, who were both involved in the implementation of KB
Avm’s VHS-robot, the robot was similarly part of historically situated networks
that were linked to its creation. While Ian’s account of the implementation of
the robots at Bold Printing was official and matter-of-fact, perhaps reflecting his
choice to establish a ‘proper’ and ‘serious’ stance (see Dennett 1987), the stories
on the history of the robots I was told at KB Avm were related in a different
manner. At KB Avm, I was told what could be interpreted as a ‘creation’ myth
for the VHS robot by Liam. As an anthropologist in a workplace environment
in an urban society, it was interesting to discover the kinds of narratives that
Malinowski described as a ‘cultural force’ (1948:75ff). Liam had worked at KB
Avm with technical support and the VHS-robot since its inception sometime
during 2006-2007. When I interviewed Liam, he chose to tell me the story of its
development and about those involved in installing the VHS-robot. According
to Liam, it was his former co-worker Matt who came up with the idea for a
VHS-robot as a speedy, efficient way of digitalising the thousands of VHS-tapes
in the KB Avm basement archive. Early on during the development of the
digitalisation project, Matt and other KB employees travelled to the London
to look at the BBC’s solution to the problem of ever-increasing and constantly
disintegrating analogue records. The BBC had decided to have three employees
working in shifts around the clock digitalising analogue media. According to
Liam, redundancy was a bigger issue in the U.K. than in Sweden and therefore
an automated solution was not considered optimal. For KB Avm, however,
automation was a viable alternative and Matt proposed using a robot. Robots
specially designed to digitalise VHS were prohibitively expensive so modifying
a robot used for archival storage was seen a good solution. It was at this stage
in the project that Liam became involved. Liam built the robot and modified
it on a hardware level with the help of Alex who gave his user-based insights
on what was needed. Matt was responsible for updating and integrating the
existing OS/2 software8 that controlled the robot with KB Avm’s databases
and networks. Liam then went on to describe the problems they encountered
and the minute calibrations and changes they were forced to make, saying that
it took a whole year before the robot was working. The final step in the process
was to teach Alex how to fix simpler errors and enter commands. This was the
story of the creation of the VHS robot according to Liam.

Visually, this history and creation was evident in the composite nature of
the robot. The cabinets were visually distinct from the robot and newer-looking
while the OS/2 computer was old and definitely from the original robot. These
visual cues, had triggered less detailed accounts — ‘dry and succinct statements
if you like (see Malinowski 1948:119) — from Alex about the building of the
robot in which he had played a part. Alex’s mentioned his role as advisor
during the installation of the robot and one of the problems they encountered,
namely the problem with the armature and how it constantly slammed into the
custom-made cabinet where the VHS tapes were placed. This part of the ‘myth
of origin’ was also a part of Liam’s tale and the way it had been resolved was

8Operating System/2 for IBM and Microsoft computers
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recounted by both participants. Alex also referred to Liam’s involvement and
his own account included a number of other details that matched with Liam’s.
Although they had similarities, these ‘myths of origin’ were told differently by
Alex and Liam and I too played a part in the way they were told (see Malinowski
1948:84ff).

My discussions with Oscar showed that the ‘myth of origin’ of the VHS-
robot was perhaps less relevant to other employees at KB Avm who had not
been involved in building the VHS-robot. Even for Alex for whom the creation
and implementation was part of his personal experience, it was the day to day
routines, the project goals, and his own personal duties with regards to the
robot that played a more important role. Inter-actors did not need to know the
intricacies the robot and how it was first set-up. Oscar discounted the myth
and focussed on his own personal roles, duties and his prior experience working
in archives — all of which gave his interactions with the robots a specificity
and difference (see Haraway 1991:190). However, this lack of interest does not
definitively prove Oscar had no knowledge of the myth, only that he did not see
the relevance in recounting it to an outside visitor. It is possible that at KB
Avm, the ‘myth of origin’ of the VHS-robot was a kind of work-place legend
involving past employees, past exploits and past events and served a specific
purpose — to provide a historical context for the digitalisation project. This
context assists the participants in placing their tasks and points of view within a
specific historical perspective, should they choose. While at KB Avm, the myth
was not seen as something outside visitors might be interested in but instead
something for employees the ‘myth of origin’ at Bold Printing was re-told for
visitors and served a different purpose – to point out the ingenuity behind the
automation of the warehouse. These ‘myths of origin’ are, in nature, secular
and highly personal and therefore serve primarily as a means of establishing
a sometimes-shared, historical context in which to situate knowledges on the
robots at KB Avm and Bold Printing.
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Chapter 5
Human–Robot Interaction (HRI)

Human–robot interaction from an anthropological perspective is an inherently
cultural and social phenomenon. By this I mean that human interaction with
robots is implicitly informed by human perceptions and understandings about
robots all of which are socially and culturally dependent and constantly being
re-negotiated. Chapters 3 and 4 of my analysis discussed the different concep-
tualisations and understandings people have of robots according to the data
collected during my para-ethnographic research. This section is dedicated to
what might be referred to as a more conventional interpretation of human–
robot interaction — the actual performance of human–robot interaction. This
approach is founded on the assumption that these robots are social artefacts
with contextualised and re-configurable meanings located within various dif-
ferent networks. Context is still paramount and even within distinct perfor-
mances of human–robot interaction the situated meaning and understanding
of a robot informs and influences each interaction as do the circumstances in
which it is performed. Interpreting human–robot interaction as situated perfor-
mances informed by contextual networks and conceptualisations emphasises the
(re-)configurable characteristics of human–robot interaction and allows it to be
understood as a set of actions and an expression of continuously re-negotiated
relations within constantly re-definable networks that are subject to a large
variety of contextualised factors (see Suchman 2007).

5.1 ‘Expectations of failure’

Most user-studies and engineering-based analyses approach human–robot inter-
action as the physical interaction of human and robot including, possibly, its
psychological dimension (see Cortellessa et al. 2008). Suchman (2007) estab-
lishes the notion of mutual understanding and machine intelligence as central
to human–robot interaction in her analysis on users and their interactions with
photocopiers. Intelligence in this context is not a physical trait or physiologi-
cal attribute but a social construct. Taking this as a basic definition of what
intelligence means within the context of human–robot interaction, participants
perceived the robots they interacted with as being able to explain and regulate
themselves to a certain degree. According to Suchman, artefacts are generally
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considered intelligent when they explain themselves and are self-regulating in
ways closely associated with animate beings (2007:35). The robots as Bold
Printing and KB Avm had ‘intelligence’ therefore, albeit limited. Participants
often exploited this perceived limited intelligence and believed that they were
able to ‘trick’ the robots thus their actions manifest the assumption that human
intelligence and skill superseded that of the robots. The interaction between par-
ticipants and robots expressed and was informed by their understanding that
these robots were less intelligent and less adaptable than they were.

During fieldwork, I noted numerous situations in which participants’ no-
tion of robots’ ‘intelligence’ impacted upon interactions and the inter-actors’
experience — human and robot alike. What becomes apparent from observing
human–robot interaction from an ‘intelligence’ standpoint is that the issue of
robot intelligence centres on expectations and how both robot and human cope
when these expectations are not met. In certain instances, the robots and hu-
mans cope with failure to meet expectations by altering behaviour. This notion
of ’intelligence’ and robot’s lack of intelligence definitely influenced the way in
which participants interacted with the robots on a daily basis. Participants
manipulated or exploited what they perceived to be a lack of intelligence on the
robot’s part to achieve their goals and avoid machine failure — which often ran
contrary to the robot’s programming. It is therefore, logical to conclude that
underlying these notions of intelligence is the assumption that machines/robots
will, at some point, fail — a vital observation when trying to understand the
nature of human–robot relations and interactions. Participants’ perceptions of
intelligence were not always so clear-cut however, and human inter-actors of-
ten exhibit a flexibility and tendency to quickly re-configure imaginings when it
comes to assigning intelligence to robots and other social artefacts (see Taylor
2009). Despite this the participants’ persistent, inexplicit expectation of failure
determined they take continual, often unnecessary measures to avoid potential
failures.

This expectation of failure influenced human–robot interaction at KB Avm
in concrete and visible ways. In general, the VHS-robot although autonomous
to a certain degree, was according to Alex, constantly threatening failure and
needing continuous monitoring otherwise “it would get sad” (“Roboten blir led-
sen” (KB Avm, Stockholm, 17th December 2009). Oscar even remarked that
he invariably went in and checked on both the VHS-robot and the QIC-robot.
He joked that he was like “a doctor monitoring his patients” (“Jag är läkare
och vaktar mina patienter” KB Avm, Stockholm, 18th December 2009). This
monitoring and modified behaviour on the part of Alex and Oscar was founded
in their expectation that the VHS-robot would, at some point fail to work. This
expectation of failure is factored into both inter-actors’ actions. For example
Alex always expected that the VHS-robot would fail to fetch VHS-tapes from
some of the lower shelves of the cabinet and decided therefore to never fully
load the cabinet. Alex told me the reason for this was that the robotic ar-
mature had initially collided with the lower shelves, regardless of the minute
calibrations Alex and Liam had executed. Eventually, Alex and Liam realised
that the problem was that the robotic arm had not been properly mounted and
the arm was in a somewhat angled position. Once they discerned this Alex
and Liam quickly fixed the problem. Alex reasoned however, that it was still
not worth loading the bottom shelves of the cabinet just in case the same kind
of collisions occurred further damaging the robotic arm. To begin with, this
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was all the explanation I received. Further questioning led to Alex informing
me that there was also a slight problem in the chip which controlled the robot
which meant that errors and subsequently minuscule variations in the robot’s
movements became incrementally worse over time. That this was not something
KB Avm intended to fix. The robot was old, its ‘system’ faulty and it was too
hard to search for bugs, not to mention costly. It is interesting to note that
Alex’s original explanation was in fact not the primary reason but instead, the
more appropriate explanation given that Alex had only explained details which
he thought I would understand. As my knowledge and understanding increased,
Alex elaborated in more detail on the workings of the robot and I was given
a more accurate account. Regardless of the reasoning behind his modified be-
haviour, the repercussions of Alex’s expectation of failure was that he altered
the nature of his interaction based on the possibility of the arm colliding into the
shelves. All things considered, Alex decided it was easier and less risky to simply
work-around the problem, especially when other issues such as the seriousness
of the problems were taken into account. These other issues — the cost of re-
placing the robot’s chip, the impossibility of finding it to begin with as the robot
was out-dated, and the chance that replacing the chip might not even help —
can only be revealed through seeing human–robot interaction in a wider contex-
tual understanding. The social networks in which the VHS-robot was situated
provide a broader context of budget cuts, history of the robot and even Alex’s
own expertise and knowledge of the robot all of which contribute to human–
robot interaction. Both inter-actor and interaction are subsequently involved in
processes of ongoing and constantly (re-)configurable materialisations. Based
on this, the ever-present expectation of failure becomes an intra-action within
the larger performance of human–robot interaction (see Barad 2003:814ff). This
notion of intra-action and recognition of wide-reaching contextual networks is
crucial for an understanding of human–robot interactions. By acknowledging
the contextual networks in which performances of human–robot interactions
occur as well as observing how these contexts influence the form these perfor-
mances take, a more comprehensive understanding of the discursive practices of
humans and robots manifest and human–robot intra-action emerges.

5.2 The consequences of perceptions of robot
‘intelligence’

‘Intelligence’, as a socially constructed concept and inter-actors ‘mutual under-
standing’ impacts upon specific interactions. This impact is apparent in more
situations than just those where the expectation of failure is present. At KB
Avm I observed how interactions between the robots and the participants were
altered due to what Suchman (2007) refers to as the limited nature of machine’s
agency and ability to perceive its surroundings — a part of its ‘intelligence’. If
running ‘properly’, the VHS-robot would place VHS-tapes in the VHS-players
then the content would be streamed to the encoders and digitalised then trans-
ferred over the network to the temporary storage servers and from there to Alex
for quality and content control. After each file was approved, it would be trans-
ferred onto disks stored in the LTO-robot officially becoming a part of the KB
digital archives. Once in the digital archive, media were ready to be requested
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by researchers using the computer terminals in the reception area. Built into the
digitalisation process at the encoder stage was a software-based, quality-check
routine. If the tapes had no sound or video for longer than ten seconds or, the
audio was below certain levels, the software would send a command to the VHS-
player to eject the tape which the robotic armature would then fetch and place
back on the shelves. The computer which linked the encoders to the servers
would then write to the batch file and register that VHS-tape ‘failed’. Once a
tape was ‘failed’, it would have to be re-run or digitalised manually at a later
time. This possible failure was expected and occurred regularly and therefore
had been compensated for in the digitalisation routine on a software level that
did not require participants’ involvement. Alex was aware of this programmed
counter-measure and at one time I noted he exploited this routine to work more
efficiently.

Although the VHS-robot was fully loaded and normal digitalisation routines
were ready to be started, Alex had ‘snuck’ in some unplanned digitalisation of
VHS-tapes that had previously been ‘failed’ by the robot during another batch.
He had decided to use the VHS-players in the robot’s cabinet because they were
fast-play and already set up to directly transfer the video and audio signal to
the encoders which meant the job could be done quicker than if he were using
the VHS-players and computer he had in his office. However, this meant that
if the robot began a new batch of digitalising, it needed to be aware that these
six VHS players Alex was using, were already full. If the robot was not ‘told’
the VHS-players were full then it would ‘die’, according to Alex. By this he
meant it would fetch a VHS-tape, attempt to put it in the already-full VHS-
player, detect it was full and then stop mid-action, report ‘fail’ messages to
the controlling OS/2 computer then refuse to load any more VHS tapes into
the players. The digitalisation process of the new batch of VHS tapes would
then halt, wasting time, money and leading to problems with the work-flow.
In order to avoid this Alex ‘hacked’ the robot (“hackade lite”) and manually
told the robot to use certain VHS-players and ignore the six players he had
sequestered. This way the VHS-players Alex was using would be interpreted as
‘unusable’ by the robot, the tapes would be ‘ignored’ and these players would be
left out of its routine. Once he had finished manually digitalising the tapes, Alex
entered commands into the computer that controlled the robot notifying it that
the VHS-players were empty thus allowing it to go back to using these VHS-
players as usual. By adapting his normal interaction with the robot, Alex not
only exploiting a software routine but was also acting upon his own assessment of
the robot’s ‘limited intelligence’ and inability to distinguish between what Alex
‘told’ it was so and what actually was so. This is an example of how participants
circumvented the usual and expected discursive practices that comprise human–
robot interaction. This scenario is also an indication how participants gauge
robot intelligence — as limited and easily manipulated. In circumventing the
robot’s routine, Alex showed he had a deeper understanding of the robot than
the robot had of human actions and needs.

It was apparent from my observations in the field that the participants at
Bold Printing and KB Avm relied on their knowledge of the limitations of
the robot in order to complete their task. From this example, it is obvious
that the VHS-robot’s ‘intelligence’ is limited to a degree by its technological
capabilities. If the robot’s software and sensors could detect independently
that the VHS-players were full and alter its behaviour itself, then the robot
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would be perceived as more ’intelligent’ (but possibly also more bothersome!).
A greater robot ‘intelligence’ in this case would require more in depth knowledge
of programming and the robot’s mechanisms from Alex if he was to attempt
to work around the robot’s protocols. It might also cause problems when, as
my next example shows, participants needed to implement work-arounds to
compensate for their own shortcomings. While Alex elected to adapt the way in
which he interacted with the VHS-robot to suit his own immediate goals, human-
robot interactions are sometimes altered for other reasons. One such change
in interactions occurred between Oscar and the QIC-robot. In the process of
loading the QIC robot one day, Oscar forgot to move the robotic arm into the
lower position so that he could load the racks full of tapes without damaging
the armature. In order to compensate for his mistake, Oscar tricked (“lurade”)
the robot into thinking that the door of the cabinet was shut so that he could
then press the appropriate buttons and move the arm down. Part of tricking
the robot involved placing a piece of paper over the sensor which detected if
the door was open or closed. Once the paper was in place, the sensor ‘told’ the
robot the door was closed and Oscar could then enter the correct sequence on
the keypad and move the arm without needing to actually shut the door. Oscar
learnt this method of tricking the robot from Paul, who sometimes fixed minor
errors and problems with the QIC-tape players inside the cabinet.

In some instances, human–robot interaction only occurs because the robots
involved are not deemed ‘intelligent enough’ to always perform their tasks un-
monitored. The main task of the machine operators at Bold Printing was to
monitor the robots in the warehouse and attend to them when they ‘failed’. The
day I visited Bold Printing, Tony was responsible for making sure the robots,
the AGVs and RGVs mainly as well as the forklift robots (FRVs), were in full
working order. Most of the time, these robots were self-regulating, or ’intelli-
gent’ enough to operate without human interference but every now and then,
for a number of different reasons, they would stop in the middle of the ware-
house somewhere. Tony would say that they were “lost” or had “forgotten what
they were doing”. This usually meant that they had stopped in one place too
long and their connection with the wireless network or the cables in the floor
had been broken. When this happened it was the Tony’s job to manually steer
the robot back to a certain point where the robot could actively make contact
with the server via cables in the floor and receive new instructions and direc-
tions. Fixing these robots required, Tony would take a remote steering device
and attach it to a socket on the robot (see Figure 5.1). He would then, using
the controls move the robot back and forwards until it had reached the marker
in the ground which signified a place where the robot would have direct con-
tact, and thereby be able to receive new directions. Tony clearly understood the
need for the robot to receive instructions from the server and that these instruc-
tions could only be received in the demarcated spots. He possessed, therefore
an understanding of the robots’ needs and both their programmed and non-
programmed behaviour (their failures). Further, this understanding meant that
the interactions between Tony and the robots were not characterised by such
emotional responses as confusion, surprise or fear. Instead, Tony knew what to
do and proceeded to play his part in fixing them with a comments such as “the
robot has lost contact with the rail” (“den har tappat slingan”. His job centred
on the expectation that these robots would ‘fail’ and need human assistance so
he was required to understand the possible reasons for this failure.
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Figure 5.1: The controller Tony used to manually steer the robots back onto their
path (Bold Printing, Stockholm, February 2010)

In general, ‘understanding’ robots was seen as a necessary job-skill and some-
thing that has been learned by all at both Bold Printing and KB Avm. During
my time in the field I often lamented that nothing dramatic happened such
as a major robot-breakdown so that I could witness how the participants han-
dled such situations. The fact is that, for the most part, everything ran rather
smoothly and those problems that did occur were ‘expected’ and routinely dealt
with both at field-sites. However, there were a few examples where the robots
and even the users seemed to fail to understand each other momentarily. These
misunderstandings might be anything from entering the incorrect command on
the VHS-robot’s control-computer, opening the door of the QIC-robot before
putting the arm in the ‘lower position’ or not being able to steer the RGV and
AGV robots back onto the right path. These misunderstandings between robots
and the participants tended to stem from incorrect pre-conceptions about the
‘intelligence’ of, as well as a lack of understanding on the part of one or both
inter-actors.

5.3 Mycket pussel, mycket plock! 1 (The impor-
tance of ritual)

While elements of human–robot interaction are indeed contingent on human
perceptions of a robot’s ‘intelligence’ and their mutual understanding, some
practices I observed are to a larger degree, independent of such assumptions.
The robots at Bold Printing were expected to fail regularly and the work there-
fore required a more dynamic, less routine interactions between robots and
humans. In contrast, work at KB Avm was routine by nature of being archival
work and was conducive to the development of personal routines, especially in
Oscars’ case. Oscar’s day to day contact with the QIC-robot and VHS-robot
was characterised by the performance of various routines that develop as a re-

1“Lots of fiddling, lots of fetching” (Oscar, KB Avm, Stockholm, 9th December 2009)
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sult of both inter-actors’ agency – human and robot alike. Initially I saw these
routines and rituals from a robot-centred perspective with Oscar’s job being
dictated by the robot and its capabilities, within the general goals and struc-
ture of the digitalisation project, and his co-worker’s requests. However, upon
looking closer, I discovered it was not that simple. Oscar’s (and Alex’s work
also) involved many small, detailed preparations and considerations. For Oscar,
these preparations took on the appearance and characteristics of secular rituals.

My interpretation of Oscar’s behaviour as being ritualistic is based on an-
thropological theories on ritual and routine by Turner (2008), Douglas (1984)
and Malinowski (1948). Working as part of a team responsible for digitalisation
of KB Avm’s sound and image archives, Oscar had created numerous routines
and methods to make sure that he maintained order. This need for order led
to observable patterns of behaviour. Oscar’s methods sometimes seemed not
to have a clear purpose or gave an exaggerated sense of the need for order yet
they were integral to interactions between Oscar and the robots with which he
worked. Even if excessively detailed and infused with his own personal flourish,
Oscar’s work methods were firmly based on an understanding of the VHS robot’s
needs. This understanding clearly manifest itself when Oscar loaded the VHS
robot but it does not exclude the possibility that his routines were rituals but
instead reinforces the point that rituals are indeed based on ‘real experiences’
that have evolved to perhaps to provide meaning to monotonous tasks. In some
cases rituals are used to ascribe a certain authority or legitimacy or to link small
actions to larger meaning and more significant contexts (Falk Moore & Myerhoff
1977:3,11ff). In other words, Oscar may have developed these rituals to bring a
sense of purpose and relevance to his work and thereby gain greater satisfaction
in the workplace. For Turner, ritual idiom expresses the structural tension in-
herent in all social relations (2008:18). This tension, particularly that between
the ‘real’ and the ‘ideal’ added to the already routine nature of archival work
contribute to Oscar’s tendency to perform secular rituals (see Douglas 1984:207-
210). While it is extreme to see the tensions in social relations at KB Avm as
‘dangerous’ or leading to conflict, there was definitely pressure to achieve the
digitalisation project goals and the possible threat of being ‘sacked’. The goals
of the digitalisation project had been decided on a policy level and 1.5 million
hours of audio-visual material from the basement archives needed to be digi-
talised before funding ran out. Oscar and his colleagues were mostly employed
for the duration of the digitalisation project contingent on whether KB Avm
received renewed State funding. The temporary nature of their employment
was made clear when, during my time at KB Avm, the budget was finalised and
one group-member’s contract was cancelled due to decreased funding. Funding
decreased with every year, according to Oscar and the group had gradually de-
creased in numbers with each new financial year. From this perspective, Oscar’s
rituals possibly afford him a certain amount of comfort and affirmation which
helps allay any fears and conflicts he may have about his position at KB Avm
(see Malinowski 1948:42ff).

In order to understand his rituals, it is important to give an account of a
typical day at KB Avm for Oscar during the time I was at KB Avm.2 Oscar

2Although I hope it is by now impossible to forget, here is a quick reminder to keep prior
chapters’ messages in mind as networks of perspectives and social relations in which human–
robot interactions are situated provide an essential contextual background for these rituals and
thus transforming interactions into intra-actions (see also Falk Moore & Myerhoff 1977:11,12).
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had two primary tasks — to fetch material from the basement archives for all
his co-workers who were responsible for digitalising media of all types, and to
make sure the VHS-robot and the QIC-robot had tapes to digitalise. These
tasks are part of the beginnings of his interaction with the VHS-robot and QIC-
robot. While not yet directly involving the robot physically, Oscar’s actions are
informed and situated within his understanding and knowledge of the robot –
its capabilities and its needs – as well as considerations for its future role in
digitalising the audio-visual media. A normal day began with Oscar printing
out a list of VHS-tape or QIC-tape numbers which had to be collected from the
basement. He would then go down with an empty trolley and browse the archives
for the media. Once he had collected and brought the tapes up to the second
floor where his office and the robots were located, he would, almost without
fail, take a coffee break before beginning his preparations in earnest. Although
it is hard to get a clear picture of the entire ritual as my presence altered his
behaviour, this break between collecting tapes in the basement and beginning
his preparations for placing the tapes in the robots, seems to demarcate the
beginning of an individualised, secular ritual (Myerhoff 1977:200). After his
morning-tea break, Oscar would sit down in his office, turn on his radio (he had
a particular channel that he preferred to listen to) and begin his preparations.

When it came to the QIC-tapes, Oscar took into account all sorts of small
details that were important in order for the digitalisation to go smoothly, accord-
ing to him. His patterns of behaviour were almost “rigidly fixed” and showed
“re-current and highly specific acts and gestures” (Ibid.:201-202). To begin
with, it was essential for Oscar that the tapes be in numerical order. With the
QIC tapes, Oscar’s responsibilities involved taking the tapes out of the cases,
placing the cases back in numerical order on the shelves on which they had
been brought up from the basement and loading them into the tape racks for
the QIC robot (see Figure 5.2). There were two pairs of four racks with ten
slots each for every QIC robot. These tape racks had different coloured labels
on them — green or yellow. The first couple of days of my visit, Oscar would
often specify a certain colour label when I handed him a rack. He stopped doing
this after about the third or fourth day, perhaps because he became aware that
I might think it peculiar (see Figure 5.3). As Myerhoff points out, rituals are
sensitive to scrutiny, must be convincing and require respect from others, even
those who do not participate (Ibid.:222). At first I assumed this orderliness was
for the benefit of the robot, but I soon realised that it is crucial for an archivist
like Oscar, to maintain a strict order. These habits were therefore more to do
with his job in archiving than with the robot. As Alex told me, a robot can
read media in whichever order it likes, the bar-code was all the information it
needed — establishing order is something that a robot and computers do in
order to cater to human needs. This was a fact that Oscar was well aware of.
Both he and Alex commented several times that keeping the tapes in order was
more for people’s sake than for the robot. In actual fact, Oscar could put the
tapes into the racks in any order he wanted and it would make no difference
for the robot. Even when he did place the tapes in the shelves in order, the
robot often did not take the tapes and place them in the players in sequence —
sometimes taking a tape from the middle of the rack first followed by one from
the top and so forth. Not maintaining order would however, make Oscar’s job
of putting the tapes back in their correct cases and then replacing them in the
basement archives much more difficult and time consuming. Once Oscar had
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Figure 5.2: Oscar and the QIC-tapes
lined up in numerical order on the trol-
ley (KB Avm, Stockholm, 7th December
2009)

Figure 5.3: The racks for the QIC-robot.
Note the green and yellow labels. (KB
Avm, Stockholm, 7th December 2009)

Figure 5.4: QIC-tape and scanning pen (KB Avm, Stockholm, 7th December 2009)

loaded the QIC-tapes into the tape racks from which the QIC-robot armature
would fetch them. Oscar then took these filled racks into his office and scanned
the bar-codes, which were already on each tape, into a web-browser computer
interface for MigDB (the Migration Database). The time code, date and broad-
cast channel of each tape scanned into the system. The scanning pen was a new
addition and seemed to disrupt Oscar’s ritual slightly (see Figure 5.4). The nu-
merous problems with the software and the pen as well as some issues with the
web-based database meant this process was rather time consuming. However,
when scanning in the bar-codes Oscar was more than meticulous. He would
check, double-check and even triple-check the bar-codes were correct but this
repeated checking seemed less an extra measure and more a physiological ritual
(see Ibid.:199). Oscar would move his finger from the bar-code on the tape up
to the monitor, placing down the scanning-pen and then looking from the tape
up to the monitor, following his finger and reciting the time code and date that
were on the tape, for example, “P2, Band 1, 16 Jan 1995, 21:02:00, 05:24:09”.
A number of the bar-codes were damaged and only some characters were recog-
nised by the scanning software. Oscar would be forced to type in the missing
digits manually but instead of just highlighting the jumbled digits and changing
them, Oscar preferred to delete the entire entry and enter every character by
hand. “You have to be careful, you know” (“Man behöver vara noggrann” (KB
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Avm, Stockholm, 7th December) he used to say. With the scanning complete
Oscar then printed out the list of tapes to be digitalised and placed in a folder
for his own records. Once these preparations were finished, he took the racks
into the room where the QIC-robot was and proceeded to load it. The room
housed two QIC-robots perched on a table with empty racks stored underneath
alongside two computers labelled QIC 1 and QIC 2. The two QIC-robots were
never run simultaneously and Oscar had developed an alternating pattern where
he would take QIC 1 one day and QIC 2 the next. When I asked him why this
was, he remarked that it was because “the robots needed to rest” (“Roboten
m̊aste vila”. It was true that both robots could not run at the same time. The
computer charged with encoding the analogue media was too slow to be able
to cope. When I asked participants if it was important not to use the same
computer two days in a row, I was told that it really did not matter if the same
QIC-robot was used. It then became apparent that Oscar explanation focused
on what could be called, an ‘explicit’ aim (Turner 2008:18). In other words,
Oscar had decided to alternate computers and even the tape racks, choosing
the ones with yellow labels if he had used the green ones the day before, as part
of his QIC-robot ritual. This ritual extended even to loading the robot. First,
Oscar pressed a series of buttons to position the robot in ‘the lower position’.
This was something the robot required Oscar to do before he opened the door
to the cabinet. Once Oscar had placed the robot armature in the lower position
and put the racks within the cabinet, he would shut the door of the cabinet
then go back into his office and enter the ‘start’ commands which would set
the QIC-robot in motion from his personal computer. After a few minutes, he
would return to the QIC-robot and check that it was running smoothly then
shut the door to the room to keep the noise from disturbing those who worked
in the offices nearby. Here the ritual ended, rather symbolically with the closing
of the door to the room.

While I was at KB Avm, the VHS-tapes being digitalised were recordings of
Parliament assemblies (Riksdagsmöten) which the digitalisation group had been
commissioned to digitalise by Parliament (Riksdagen). Normally, the VHS-tapes
digitalised were selected from among those stored in the basement archives by
the co-ordinator of the digitalisation project, Roy who would email a list to
Oscar a couple of times a week. These VHS-tapes were those sent in by Swedish
television channels. The QIC-tapes were also chosen by Roy (who based his
decision on guidelines set out by the head of the digitalisation project, Rick
and the heads of KB Avm). These tapes were recordings made of almost every
broadcast on every Swedish radio channel since at least 1979 (when legislation
requiring media outlets to submit broadcasts was first put in place).3 Digi-
talising Riksdagen’s VHS-tapes meant that Oscar’s usual routine was slightly
changed and yet he still performed some elements of what were most likely his
regular rituals. Although I am not going to describe Oscar ritualised interaction
with the VHS-robot from start to finish, my observations revealed that here too,
Oscar had certain rites that he always performed. In much the same way as with
the QIC-robot, Oscar was extremely careful to make sure the VHS-tapes were
taken out of their cases in numerical order and their cases placed on the shelves
nearby, also in numerical order. Once he had done this, the VHS-tapes were

3I was told this by the participants but this information is also freely available, in Swedish
at http://www.kb.se/samlingarna/Ljud--rorlig-bild/
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Figure 5.5: Oscar checking that all the VHS-tapes are the right way up (KB Avm,
Stockholm, 10th December 2009)

placed in the slots on the shelves of the cabinet doors in the same order as they
had been on the shelves (numerical order). With the VHS-tapes on the shelves,
Oscar would then check to see that they had all been placed correctly. It was
important he explained, because the robot arm moved in a certain direction,
grabbing the tapes and then turning clockwise and around to place them into
the VHS-players. If even one tape was in the shelves upside-down or back-to-
front, the wheels of the VHS tape would end up upside-down in the VHS player
and either get stuck in there at the worst, or simply be rejected and replaced
on the shelf by the robot. This slowed down the whole process so to avoid this
Oscar would check and double-check the shelves before he closed them. This
example clearly shows that Oscar had a functioning understanding of what the
robot needed in order to do its job — he was supposed to know these things.
What was most interesting was the flourish with which he did his job. Rather
than just run his eyes over the tapes once they were in the shelves, Oscar would
lightly run his fingers over the tapes, using his tactile senses in conjunction
with his sense of sight and also hearing to make sure the tapes were in place
correctly (see Figure 5.5). It is these personal touches that are so important
for HRI. Although seemingly unnecessary, they fulfil a function for the human
user that is hard to explain yet deserves to be mentioned. Oscar’s actions are
part of a ritual performance that includes stylised gestures, symbolic references
to agents and which occurs in a specific location – the VHS-robot room (see
Turner 2008:7,19). They are also characterised by repetitive actions and are
inherently physiological (Myerhoff 1977:199). More than likely, these flourishes
are a mechanism Oscar has developed to both avoid making mistakes and to
lighten the monotony of his job.

It is common that rituals exist alongside routine, play a role in completing
tasks and procedure but differ from simple practice in that they endow larger
meaning to the activities they are associated with (Myerhoff 1977:200). Oscar
had another specific rite when it came to preparing the VHS-tapes for the VHS-
robot. For Riksdagen’s VHS-tapes, Oscar needed to print out a sequence of
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Figure 5.6: Lining up the VHS-tapes and placing the bar-codes on them (KB Avm,
Stockholm, 9th December 2009)

bar-codes and numbers for each VHS tape as they only a handwritten label
with date and time on it. Most VHS-tapes from KB Avm archives already
had their own standardised bar-code system. In fact, when working at SVT in
the video archives one task I had was to place the bar-codes onto VHS-tape
recordings of broadcasts which were then delivered to KB Avm. During my
training, I had been told to place the bar-codes on the tapes as straight and
neatly as possible without being given any particular reasoning behind it. I had
of course, done my best but some stickers just do not like to sit straight and
more than a few VHS-tapes had buckled and torn bar-codes. At KB Avm Oscar
also emphasised the need for the bar-codes to be neatly lined up. His method of
ensuring this was slightly more exaggerated than my haphazard one. Oscar used
a ruler to first line up the VHS-tapes in perfectly straight lines on his side-table
and then placed the bar-codes on the sides of the tapes with military precision
along the edge of the ruler (see Figure 5.6). I was quite surprised as my past
experience told me there was no need to be so precise. When I asked Oscar why
he was doing this, he replied that it was important that they be in the same
place for the VHS-robot to read them properly. Although sceptical, I took his
word for it and reasoned that the VHS-robot must be more sensitive than the
machines I had worked with at SVT. When I later asked Alex he explained that
the robot read the bar-codes using a laser which could read the spine of a regular
VHS-tape. He also told me that, so long as the bar-code was not upside down,
it did not matter if one was 5 centimetres higher or lower than the next or even
slightly crooked. Oscar’s careful preparations were more for aesthetics and his
own satisfaction than for the robot’s sake. When I later asked Oscar to explain
his reasoning in more detail and mentioned that Alex had told me the robot
was not so sensitive, Oscar admitted that it was in fact more for his own benefit
than the robots — “You always want it to look nice when it is on the shelves,
right?” (“Man vill att det ser fint ut p̊a hyllan eller hur?” KB Avm, Stockholm,
10th December 2009. The comfort Oscar got from his practice of using a ruler to
put the bar-codes and his way of explaining his actions clearly indicate that this
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behaviour was part of his VHS-robot ritual. These two different explanations
given by Oscar (and Alex) are examples of what Turner refers to as implicit
and explicit aims of ritual. The implicit aim of Oscar’s bar-code ritual is that
Oscar placed the bar-codes carefully for his own gratification. The explicit aim
of the ritual was provided by Oscar’s first explanation that the robot needed
him to do this (Turner 2008:18). This explicit aim also requires what Myerhoff
refers to as ‘a suspension of belief’ which was necessary in order to successfully
perform ritual (1977:199). These type of rituals are in general, are not able to
withstand critical or analytical thought (Ibid.) and my questioning of Oscar’s
ritual seemed to disrupt and draw uncomfortable attention to his pattern of
behaviour.

During fieldwork at KB Avm, Oscar’s behaviour included a number of rituals
which appear to have allowed him to establish their individual emotions, iden-
tities, motive and needs (Myerhoff 1977:201-202). These rituals were personal
expressions of Oscar’s need to find meaning in the mundane to some extent and
they were informed by the networks to in which his rituals were situated — KB
Avm’s digitalisation policy, his position in the digitalisation group to name just
a few. Additionally, Oscar’s routines were a reflection of the generally routine
nature of archive work. This corroborates Douglas’ theories that rituals are re-
flections of not only (religious) beliefs but cultural practices in general (Douglas
1984:205). By carrying his routines through to areas of his work that did not
require such excessively ordered practices, Oscar tasks thus embody the social
values of archival work and reveal insights into important features of social or-
ganisation (see Turner 2008:6ff, 8). The crucial point is that regardless of why
or whether there was a rational need for it, Oscar had created very methodical,
ordered ritual performances which marked his preparations and the first phase
of his interaction with the robot. Initially I saw Oscar’s actions as mere custom
and habit but as I observed more closely, it became apparent they they were rit-
ualistic in nature. His reasoning for his actions was frequently symbolic and ra-
tionalised through explanations which did not withstand inquiry (see Myerhoff
1977:199ff). Initial explanations were abandoned when challenged by further
questioning revealing that Oscar’s ritual performances with the QIC-robot and
the VHS-robot was perhaps based on a conceptualisation of the his role at KB
Avm (Falk Moore & Myerhoff 1977:22). It is possible that by elevating mundane
and monotonous routine to a more meaningful task, Oscar hoped to situate his
actions within “a larger cultural nexes of ideas and practices” (Ibid.:10). To us
Douglas’ lofty terminology (1984), Oscar was not just carefully doing his work
in the ‘real sphere’ but was using rituals to transport his monotonous tasks into
the ‘ideal sphere’ that was perhaps a shared goal of the archivists at KB Avm —
the carefully ordered and structured archive with beautifully lined up shelves of
audio-visual media. That at least one participant had developed rituals which
endowed his interaction with robots with a deeper significance was a rich find.
Undoubtedly, some may consider the practise of rituals in human-robot inter-
action ‘primitive’ in much the same way anthropomorphism often is. As Latour
proclaimed however — “Anthropomorphism is now back in vogue!” (Svenska
akademiens borsal, Stockholm, 12th May 2010). Similarly then, rituals and rit-
ual meaning will soon be acknowledged as comprising a noteworthy component
of human–robot interaction.
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Chapter 6
Conclusion

Through my analysis, I offer an anthropological perspective on human–robot
interaction which currently focuses on concepts such as networks of perspec-
tives, machine intelligence and mutual understandings and most importantly
the notion of human–robot intra-actions. This new perspective aims to pro-
vide the key to more sustainable and successful human–robot interaction. A
focus on the reconfigurable and elective expressions of human–robot interaction
which underlie ritualistic and routine behaviours as well as peoples definitions
and understandings of robots can add to the already existing key concepts of
mutual understanding and machine intelligence in human–robot interactions.
From this new perspective a better understanding of how people interact and
intra-act with objects can be achieved — one that realises that objects are es-
sentially social artefacts embedded within plural and reconfigurable networks of
relations and flows of meaning.

My detailed analysis incorporates the concept of performativity as defined by
feminist post-humanist theories with a focus on the intra-active nature of per-
formances of human–robot interactions and their situatedness within a larger
context of social phenomenon. For Barad (2003), all interactions between hu-
mans and social artefacts are in essence intra-active. In the context of human–
robot interactions the robot, humans and human–robot interaction becomes
conceptualised as a multiplicity of different and intra-acting performances in-
volving intra-actors free from a priori associations. The traditional dichotomies
of human versus non-human and competitions for primary agency are no longer
relevant or constructive. “The point is not to assign agency either to persons or
to things but to identify the materialisation of subjects, objects and the relations
between them as part of ongoing socio-material practices” (Suchman 2007:285).
By refraining from explicitly defining agency and avoiding a cause and effect
centred analysis I have provided a different, more fluid depiction of HRI and a
more dynamic interpretation of intra-actions as phenomena (Barad 2003:826).

Basing my conclusions firmly on ethnographic data collected in the field
rather than on speculative and comparative analyses of what human–robot in-
teraction might be, I hope to contribute significantly to the fields of anthro-
pology and science and technology studies. The examples of human–robot in-
teraction I have given, are just a number of the interactions I observed during
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my ethnographic fieldwork. They are the most typical and show most clearly
the central elements present when it comes to HRI — mutual understanding,
intelligence and unreliability (usually expressed via the terms ‘working’ and
‘not-working’). These examples also aim to show the importance of incorporat-
ing a historical, contextual and situated view of these interactions. Through the
treatment of robots as social artefacts comprising an assemblage of relations,
contexts and with diverse histories, I have argued for a ‘situating’ of a social
artefact (the robot) which would otherwise be treated as a unique, technologi-
cal entity constricted by assumed pre-existing relations. Such an interpretation
robs robots and human-robot interactions of their inherent multiple dimensions
as social phenomena and over-simplifies the social artefacts’ role and impact on
their surroundings. Accounting for all aspects of robots and lending them the
same complex multi-dimensional characteristics that humans receive results in
a more dynamic and open understanding of the phenomenon of human–robot
interaction. As social artefacts, robots have many different situated definitions
which are contingent on various factors. They are often associated with multiple
networks of perspectives in a dynamic and contextually dependent way. More
importantly, inter-actors make agential cuts, picking and choosing what to ‘see’
and ‘use’ depending on their own personal criteria and needs at any particular
point in time. These flexible (re-)configurations become the context in which
human–robot interactions are performed and influence the degree of intelligence
attributed to robots. On a more practical level, these networks of constantly
morphing perspectives affect and inform choices human inter-actors make about
how they understand robots. Routines and rituals are manifestations of these
choices just as myths are stories of contextual relations.
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Chapter 7
Future directions

This analysis is just a beginning. Considering the wealth of ethnographic data
I have managed to gather in only short periods of fieldwork, further anthropo-
logical studies focusing on social phenomena associated with robots and their
use in all spheres — the workplace, home and the lab — are definitely not an
impossibility. It would also be interesting to take a more in-depth look at the
different permutations of all aspects of human–robot interaction along the same
lines as Suchman’s (2007) studies at Xerox. Another interesting challenge to
this initial study would be to establish a dialogue with participants about their
interactions and my interpretations of them à la Gusterson (1997:117) but the
time constraints of the research project did not allow it. A much more de-
tailed understanding of the nature of robot development in the laboratory and
of robot-users in the home from an anthropological perspective is also needed.
I have only touched upon this dimension of human interaction which includes
issues such as the engineer’s perspective and the intended use of robots. Topics
such as anthropomorphism and the development of an emotional attachment to
robots are also potential areas for future studies now robots as social companions
and for use in the domestic sphere are finally becoming realised (see Cortellessa
et al. 2008; Sung et al. 2008). It also remains to be seen if this type of anthro-
pological analysis can lead to practical advancements in robotics and further
facilitate interaction between humans and robots in all environments — work
and home alike. My opinion is that with a concrete and thorough understanding
of how humans and robots interact today, some of the more problematic issues
that plague human relations with technology and automated systems can be
solved, paving the way for a new and better intra-active robot!
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