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Abstract

“Social robots” and “artificial companions” are labels for technological develop-
ments in an early stage (new and emerging technologies), which in some cases are
already advanced enough to be tested and used in specific application fields of ev-
eryday life. For social scientists, this new strand of research, the artifacts under de-
velopment, and the introduction of these technologies in society offer a wealth of
interesting research questions to understand, explain and evaluate these objects
and processes with sociological methods and theories. A particularly exciting field
of research is where the interests of roboticists and social scientists overlap. While
roboticists are searching for adequate psychological, socio-psychological, and so-
ciological knowledge when designing artifacts for real world use, some social sci-
entists and STS-scholars are eager to get their knowledge applied aiming to influ-
ence the  development  process.  Contesting the promises  and expectations is  of
course one legitimate option among others to exert influence. The nine articles
from social sciences included in this issue, with a concentration on sociological
contributions, are in our view a good reading for social scientists, the STS-commu-
nity and hopefully roboticists alike.
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A  spectre  is  haunting  Europe  -  the
spectre  of  Companions,  Artificial
Companions  to  be  clear.  This  may
sound like the beginning of a further
manifesto  introducing  an  unknown
species,  or  a  sensationalist  Gothic
novel or just like one of those rather
unrealistic  techno-scientific  vision
statements. Popular culture has been
exploiting  and  exploring  “significant
otherness”  (Haraway  2003)  anyway
since  long.  More  recently  the  topic
has  even  become widespread  in  the
mass media and on the Internet. “So-
cial  robots”  and  “artificial  compan-
ions” appear as an interesting catego-
ry within the broad field of “intelligent
artifacts”.  This  excitement  is  under-
standable, because we are increasing-
ly  bombarded  with  announcements
that these artifacts are about to leave
the small world of foreclosed labora-
tories  to be integrated into everyday
life - at least you will  have seen the
autonomous vacuum cleaner of your
neighbor.

In  order  to  make  these  artifacts  fit
into the material and social environ-
ments of professionals as well as lay
persons, roboticists assume that it is
of  advantage to construct  them in a
way that in the end they are able to
exhibit a series of human-like charac-
teristics  -  far  beyond  the  vacuum
cleaner of course. A list, often referred
to in the scholarly literature (Fong et
al. 2003, 145), may give an idea of the
long-term goals of  this strand of re-
search. It points to the following en-
visaged capabilities of those artifacts:

• express and/or perceive emotions;
• communicate with high-level dialogue;
• learn/recognize  models  of  other

agents;
• establish/maintain social relationships;
• use natural cues (gaze, gestures, etc.);
• exhibit  distinctive  personality  and

character;
• may learn/develop social competencies

Irrespective of the state of the art of
research & development (R&D) in this
field, there is no doubt that research
in this direction is ongoing and fund-

ed with public money. The technolog-
ical  challenges  are  great  and  still
manifold, but the core of the ambition
appears  to  be  fixed:  to  design  arti-
facts, especially robots, which shall be
capable  of  taking  into  account  the
physical  environment  in  which  they
operate  and  of  utilizing  information
about human beings and their behav-
ior in complex social settings, and to
adapt  their  behavior  seamlessly  and
over a certain range of time to these
requirements while pursuing the pur-
poses, they were designed for. Sens-
ing the objects within the physical en-
vironment  and  sensing  the  persons,
which may include receiving psycho-
logical and psycho-physiological data
as  input,  are  major  requirements  to
enable  a  loop  of  mutual  adaptation
and exchange. 

Selecting and making use of the most
adequate  psychological,  socio-psy-
chological,  and  sociological  knowl-
edge - when designing this type of ar-
tifacts for use in everyday applications
- is without doubt an enormous chal-
lenge  for  engineers.  What  do  social
scientists have to offer? 

First  of  all,  for  social  scientists,  this
new  type  of  objects  and  systems
raises  a  wealth  of  interesting  and
challenging research issues, of which
some are of interest for interdisciplin-
ary research teams working on social
robots.  There  are  at  least  five  entry
points for sociologists: 

1. There  are  fundamental  theoreti-
cal  and  conceptual  issues  at  stake,
which are discussed today under the
label  “sociality  with objects”  (Knorr-
Cetina 1997) or “relations with non-
humans”  (Cerulo  2009,  2011),  or  in
debates  about  agency  (Latour  2005,
Rammert  2008,  Schulz-Schaeffer
2006). The abundance of expressions
in  quotations,  neologisms,  prefixes
like  “para”  and  “pseudo”  (cf.  Böhle/
Pfadenhauer  2011)  and  the  diversity
of  terms  employed,  e.g.  “social  ro-
bots”, “sociable robots”, “sociality of
robots” indicate different perspectives
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and  approaches.  In  addition  to  the
correct determination and description
of  “the social”  with respect  to these
artifacts in use, there is a need to fur-
ther  clarify  the  properties,  purposes
and  nature  of  these  computing  ma-
chines. At first glance they seem to in-
corporate and combine more or less
properties of robots and communica-
tion media, of products and services,
of  ambient  intelligence  and  control
technologies.  Pleasant-sounding  ex-
pressions like the “artificial compan-
ion”,  however,  cannot  replace  the
necessary conceptual work. 

2. Furthermore,  the  paradigmatic
structure of sociology (Matthes 1976)
implies an interesting contest among
theories and approaches to come to
terms  with  these  new  phenomena.
The benefit of sociology for those de-
veloping “social robots” could be the
chance to learn about  the intricacies
of  human-human  and  human-object
relations in complex situations, and to
take an informed decision whether it
is  better  to  take  these  complexities
into account or to rely on  more sim-
ple ideas of human-robot-relations. 

3. In cases where the artifacts leave
the  labs,  sociologists  have  to  follow
them and observe  and analyze  what
happens in the new environment. So-
ciology is called to investigate empiri-
cally the entry of these artifacts into
everyday  life,  and  more  specifically
into particular application fields, from
nursery to elderly care. This does not
only  require  sociological  knowledge
with  respect  to  the  application  field
and  methodological  know-how,  but
also the willingness of sociologists to
look from an insider’s perspective.

4. Another  task  of  sociology,  and
moreover  of  technology  assessment,
is  to  take  a  disenchanted view from
the outside. To give some examples: A
reality check could be performed re-
vealing in how far the developed arti-
facts  meet  their  description,  and  if
they are suited for the targeted appli-
cation fields taking into account and

advocating the demand side. Sociolo-
gy  of  Science  and Technology  could
scrutinize, if the ambitious research is
just the next wrong track in the histo-
ry of  AI.  When looking at  the trade-
offs and the unintended side effects of
autonomous  robots  for  instance,  it
would be worth reflecting, whether a
systemic  technical  revamping  of  pri-
vate  and  public  social  spaces  (with
sensors and computers,  architectural
changes etc.) in order to make auton-
omous robots work, is worth the ef-
fort  as  it  will  probably  increase  the
risk of  privacy infringements consid-
erably.

5. At the other end of the spectrum,
sociology  and  social  sciences  may
wish to directly support the develop-
ment & innovation process: “Begleit-
forschung”  (accompanying  research),
“Technikgeneseforschung”  (research
on the genesis of technologies), “par-
ticipatory  technology  development”,
“real-time  technology  assessment”,
and “values in design” are a few la-
bels  promoting  this  type  of  involve-
ment. In addition to this kind of con-
tributions accompanying the develop-
ment and innovation processes, soci-
ology may also claim to be helpful in
solving architectural problems of arti-
fact design by transfer of sociological
knowledge,  e.g. about means  to  re-
duce social complexity.

In this special issue, we present nine
original contributions, which together
showcase the richness, quality and di-
versity  of  sociological  (and  related)
approaches. The aim is to find reson-
ance  in  the  community  of  sociolo-
gists,  the STS-community  and hope-
fully also among roboticists, who un-
derstand their research as interdiscip-
linary  and  who are  open  for  debate
and input from the social sciences.

In the remainder of this editorial, we
shortly  introduce  the  articles,  high-
lighting what the guest editors regard
as the key message of the authors and
as particularly valuable for the inter-
disciplinary discourse on social robots
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and  artificial  companions.  The  issue
starts  with  contributions  from  two
disciplinary  perspectives,  social  psy-
chology  and  linguistics,  which  are
very  close  to  the  design  process.
These two articles are followed by five
articles  from  a  genuine  sociological
perspective, while we close the issue
with  two  articles  considering  the
greater  picture  from  a  certain  dis-
tance,  first  from  the  perspective  of
technology assessment and then from
a philosophy of science point of view. 

Astrid  M.  Rosenthal-von  der  Pütten
and  Nicole  C.  Krämer  (The  case  of
K.I.T.T.  and Data -  from science fic-
tion  to  reality?  A  social  psychology
perspective on Artificial Companions)
give a comprehensive overview of re-
search  on  the  sociability  of  artificial
companions from a social psychologi-
cal  perspective.  Distinguishing  three
levels of interpersonal sociability, they
provide  a  useful  theoretical  frame-
work for the classification of the cur-
rent  research on human-robot inter-
action  and  human-robot  relation-
ships. On this basis they scrutinize the
corpus of associated research designs
and  methodologies.  As  result  and
desideratum,  they  plead  to  foster
long-term studies, which would have
to  combine  subjective  and  objective
measures.  The  current  state  of  re-
search is contrasted, and by this illu-
minated, with the examples from sci-
ence  fiction  mentioned  in  the  title,
which, coupled with the media report-
ing about sociable robots, are likely to
nurture inflated expectations on “arti-
ficial companions”.

Andy  Lücking  and  Alexander  Mehler
(On three notions of grounding of Ar-
tificial Dialog Companions)  deal with
artificial  dialog  companions  (ADCs)
from the point of view of linguistics,
concentrating on the linguistic capa-
bilities of  those systems designed  to
communicate  with  human  users  by
means of natural language. They are
convinced,  firstly,  that  ADCs  cannot
be  applied  usefully  unless  they con-
verse  with  human interlocutors  to  a

degree that is natural for humans, and
they  are  secondly  convinced  that  in
order to achieve this stage, ADCs will
have  to  be  enabled  to  intrinsically
learn language without being extrinsi-
cally pre-programmed by their human
designers. Turning to the different no-
tions of grounding in AI, dialog theory
and philosophy,  Lücking and Mehler
identify crucial abilities such a dialog
system  would  have  to  be  provided
with. Starting from the basic linguistic
requirements,  the  authors  develop  a
grid that allows assessing ADCs’ dia-
logical performances in a differentiat-
ed  way.  This  approach  should  help
computer  linguists  and  companion
developers  to  reflect  their  research
agenda and define tasks, but it is also
very useful for those interested in the
state of the art of ADCs covering po-
tential  users  as  well  as  those  who
need to monitor these developments.
Although ADCs are considered feasi-
ble in the long-term, the authors con-
clude that “there are still some steps
to go until an ADC can become a co-
operative conversational partner”.

Robin  D.  Fink  and  Johannes  Weyer
(Interaction  of  human  actors  and
non-human  agents.  A  sociological
simulation model  of  hybrid  systems)
refer to Hartmut Esser’s model of so-
ciological explanation (MSE) and pro-
vide on this basis a model of socio-
logical explanation of hybrid systems
(HMSE),  which  serves  then  as  a
framework to investigate the contro-
versial  issue  of  non-human  agency
experimentally.  Against  the  back-
ground of  rather  intriguing  but  to  a
certain  extent  deficient  approaches
such as Workplace Studies, Actor Net-
work Theory  and Attribution Theory,
they introduce an approach that is in-
formed by a sociological theory of ac-
tion in which subjective expected util-
ity (SEU) figures as a key element on
the micro level and agency is not lim-
ited to humans. Empirically, they use
computer simulation to test this theo-
retical framework and to observe the
interplay  of  humans  and  non-hu-



Böhle/Pfadenhauer: Editorial - Social Robots call for Social Sciences 7

mans. Questionnaires and open inter-
views supplement the set of methods
used to gather additional information
from the  30  probands  involved.  The
experiments show that humans in fact
attribute agency to the technical sys-
tems  and  that  they  understand  the
human-machine relation as symmet-
rical. Moreover, the experiments yield
hints that humans attribute not only
agency but also responsibility for pur-
suing certain  goals  to  technical  sys-
tems. 

Following Christian von Scheve (Inter-
action rituals with Artificial Compan-
ions.  From media  equation  to  emo-
tional relationships), sociability is the
shared  aim  of  the  various  research
projects on Artificial Companions. By
reviewing  corresponding  contribu-
tions from the Engineering and Social
Sciences,  the  author  criticizes  the
common  focus  on  human-likeness
resp. media equation in HRI as well as
the  long-lasting  blindness  for  social
relationships with artifacts in sociolo-
gy - apart from some rare exceptions.
From his point of view, sociability, i.e.
the capacity of emotional relations, is
not  limited  to  human  beings.  Since
humans  tend  to  attribute  certain
“mind-like” qualities to artifacts, von
Scheve  argues,  in  line  with  Collins’
theory  of  Interaction  Ritual  Chains,
that  interactions  with  artifacts  with
communicative and evocative capabil-
ities  are  to  raise  human’s  level  of
emotional energy. In regard to the de-
sign of Artificial Companions, the au-
thor  suggests  “shallow”  models  of
emotion  which  promise  to  increase
the potential for human beings to de-
velop feelings of solidarity, belonging
and bonding, i.e. a social relationship
with them. 

Gesa  Lindemann  and  Hironori  Mat-
suzaki (Constructing the robot’s posi-
tion  in  time  and  space.  The  spa-
tio-temporal preconditions of artificial
social agency) hold that analyzing the
construction  of  social  robots  has  to
take into account the basic precondi-
tions of  social  interaction.  How em-

bodied  beings  position  and  orient
themselves spatially and temporally is
one of these basic issues. The empiri-
cal basis of their reasoning are expert
interviews with Japanese researchers
and developers as well as the obser-
vation of a field experiment with ser-
vice  robots  in  a  Japanese  shopping
center. The interpretation of the em-
pirical  findings  relies  on  Helmuth
Plessner's  theory  of  eccentric  posi-
tionality of human beings. The funda-
mental difference between social  ac-
tors and social robots with respect to
their  existence  in  space  and  time  is
the  starting  point  for  an  intriguing
analysis of the engineers’ task as “ro-
bots  apparently  exist  in  a  differently
constructed time/space - a time with-
out present and a space without cen-
tres, without spontaneous directions,
and without the possibility  of  taking
the position of the other”. 

For the engineers they talked to, so-
cial robots are nothing but a technical
system, the agency of which is an en-
gineered construction. Their ambition
is  not  to  construct  artificial  social
agency, but robots, which may occa-
sionally be perceived by ordinary peo-
ple  as  social  actors.  In  order  to
achieve this,  they have to  cope with
extremely  complicated  mathematics
as the calculation of the relative posi-
tion of a social robot depends on the
constant  monitoring  of  the  space  in
which the robot operates and the ob-
servation of the larger space in which
moving  or  movable  bodies  appear,
whose  relative  positions  have  to  be
calculated continuously too. The bet-
ter  this  works,  the  easier  it  will  be-
come  for  social  robots  to  simulate
spontaneous actions  as  known from
bodies  that  position  themselves  re-
flexively.  In  addition,  the description
of  the  field  experiment  of  the  Japa-
nese shopping center reveals the nec-
essary  huge  amount  of  computers
backstage  and  the  technical  arma-
ment of the shopping center as a nec-
essary  prerequisite.  The  social  robot
thought of as seemingly autonomous
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agent tends to hide its infrastructural
requirements  of  control  technology
and the risks this may imply. The the-
oretical  approach  challenges  Ac-
tor-Network Theory and the theory of
distributed agency, while the empiri-
cal findings showcase the state of the
art  and  raise  interesting  questions
about technical  implications and so-
cial  side  effects  of  these  develop-
ments.

Martin Meister (When is a robot really
social? An outline of the robot socio-
logicus) is starting off from the amaz-
ing  finding  that  sociology  is  by  and
large absent from the interdisciplinary
field  of “social robotics”,  makes  a
proposal how to change this. The en-
try  point  is  the claim established by
social robotics research itself, namely
to take social and societal issues into
account, and in parallel, the apparent
difficulties  to  design  robots  able  to
cope with the complexity of social sit-
uations  in  which  these  robots  shall
operate.

The proposed solution is to design the
basic architecture of  the “social ro-
bot” and its  interactivity by applying
knowledge from the  sociological the-
ory of action with “generalized expec-
tations” as a key concept. The theory
of action by Hartmut Esser is regarded
as  especially  suited  for  this  purpose
as it contains a model of action which
could be transferred to the design of
social  robots.  A “really social” robot
based on these principles  should not
only “know” about interaction roles, it
should also be able to “read” signals
to infer what roles or interaction pat-
terns are relevant in a given situation.

The basic  idea of  a  transfer  of  prin-
ciples of the sociological theory of ac-
tion is positioned against social con-
structivist  approaches  and the  tradi-
tion of AI critique. It is argued that the
whole idea of the robot sociologicus
is  not  about  artificial  sociality  in  a
substantial  sense  and  therefore  not
touched by AI critiques. Debating the
position of Morana Alac, Javier Movel-

lan  and  Fumihide  Tanaka  (2011),
which he regards as social construct-
ivist, it is argued that they would neg-
lect  the  importance  of  higher  level
principles,  like  generalized  expecta-
tions,  for  the  advancement  of  social
robotics.  The  position  of  Meister,
equidistant  from  “AI  critique”  and
“social constructivism “, has potential
to  raise  debate  within  both  com-
munities, social robotics research and
sociological research on social robots.

Michaela Pfadenhauer (On the sociali-
ty  of  social  robots.  A  sociolo-
gy-of-knowledge  perspective)  raises
the question whether advanced tech-
nologies such as social robots and ar-
tificial companions challenge the tak-
en  for  granted  separation  between
humans and technical artifacts. How-
ever, drawing the border of the social
world  alongside  that  of  the  human
world  -  which  is  typical  of  Western
modernity - is not ontologically given
but  rather  an  evolutionary  outcome,
i.e.,  the result of social construction.
The increasing tendency to endow ob-
jects with qualities reminiscent of liv-
ing subjects contrasts markedly with
this. This tendency is encouraged not
least  by  theoretical  traditions  that
postulate the death of the subject or
claim a post-humanist understanding.
By contrast, the author argues from a
sociology-of-knowledge  perspective
and suggests  taking  the  concepts  of
objectivation  and  institutionalization
into account  with the help  of  which
the status of  technical  artifacts  such
as  robots  in  sociality  can  be  deter-
mined.  From her  point  of  view,  hu-
mans use  these  technical  devices  as
suitable vehicles to cultural worlds of
experience. 

Knud Böhle and Kolja Bopp  (What a
Vision:  The  Artificial  Companion.  A
piece  of  vision assessment including
an expert survey) present an analysis
of  the  use  and  the  function  of  the
companion  metaphor  in  EU-funded
R&D activities. The article is about a
new and emerging technology and the
status of the “artificial companion” as



Böhle/Pfadenhauer: Editorial - Social Robots call for Social Sciences 9

a (guiding) vision in the development
and  deployment  process.  The
metaphor  is  flexible  and ambiguous,
which to a certain extent may explain
why it works. Theoretically, “visions”
are  regarded  as  specific  phenomena
in the broader context of “socio-tech-
nical futures discourses” (STF-D). The
empirical part, namely a survey of ex-
perts from EU projects who develop in
a  broader  sense  “artificial  compan-
ions”,  follows  a  special  approach,
inasmuch as the researchers are con-
fronted in the survey with statements
that  they can comment and contest.
This provides the opportunity to test
the  previously  developed  hypotheses
in the relevant community. The article
is also a piece of Technology Assess-
ment  understood  as  “participatory
analysis”, to which in this case, devel-
opers  of  Artificial  Companions  con-
tributed.  Finally,  the  authors  outline
how to further proceed after this exer-
cise of “vision assessment” turning to
the major tasks of Technology Assess-
ment, which include an assessment of
the state of the art along the criteria
of the research field itself  and along
the  criteria  of  particular  application
fields  investigating  the  multiple  ac-
tors'  resources,  perspectives,  prefer-
ences and interests.

Jutta  Weber’s contribution  (Opacity
versus computational reflection. Mod-
elling human-robot interaction in per-
sonal  service  robotics)  mainly  ad-
dresses concerns of philosophy of sci-
ence,  technology assessment and an
ongoing debate among computer sci-
entists.  She  starts  from  the  insight
that  the  way  man-machine-interac-
tion  is  conceptualized  and  modelled
has a significant impact on the culture
of  computing,  which  eventually
shapes our daily lives. She interprets
current research on “social robots” as
a herald of such a profound change.
Its  rationale  is  to  camouflage  the
technical  as  social.  Following  this
paradigm,  the  relationship  between
user  and  machine  will  be  changed
from  a  technical  relationship  into  a

(faked) social relation of caregiver-in-
fant,  owner-pet  or  even  partnership.
The  idea  of  immersing  the  user  as
much as possible will lead to opacity
of  human-robot  interfaces  and  will
make the work of the engineers invisi-
ble camouflaging by this human agen-
cy. While the proponents of the weak
approach  within  social  robotics  aim
at  the  imitation  of  sociality,  the
strong approach aims at really social-
ly  intelligent  robots,  i.e.,  machines
which  adapt  “naturally”  to  humans.
Weber's point is that these approach-
es  go  in  the  wrong  direction  and
do obviously not support technologi-
cally  competent  and informed users.
There are, however, alternatives out-
lined by her, advocating system trans-
parency and participatory technology
design.

The guest editors of this special issue
would like to thank the authors, who
agreed to submit an original paper on
the given topic and accepted the re-
quirements of the peer review process
and the formal and technical demands
of  the  STI-Studies. We  would  also
like to thank those anonymous refer-
ees  very  much,  who  thoroughly  re-
viewed  the  manuscripts  and  gave
helpful comments. We thank Martina
Merz and Pascal Geißler of the edito-
rial  team of the STI-studies for their
support. Our special thanks go to Igor
Don, student assistant at the Chair of
Sociology of Knowledge at  KIT,  who
took care of the layout of the articles,
their compliance with the in some re-
spects very special author guidelines,
and the incorporation of the final cor-
rections of the authors - all in all a te-
dious  task.  Nevertheless,  shortcom-
ings of any kind are due, as always, to
high workload and limited time. The
responsibility  for  correct  English
grammar  and  spelling,  however,  lies
eventually  with  the  authors.  In  any
case, put the blame on the guest edi-
tors if anything has escaped our scru-
tiny.
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