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of sexuality is highly interlinked between physical and
emotional needs.

The physical thus might not always be ‘effective’ (in
terms of reducing labour). Some physical interactions
are highly social and affective, and contribute not just to
physical wellbeing (being ‘fed and clean’), but also to
human needs of being caressed or sensually-sexually
stimulated.

What actually is meant with ‘socially assistive’? We
also repeatedly argued about the labeling of one of the
main categories as ‘socially assistive’. This, again, came
up when discussing IntiMe: “I understood that for the
social dimension, the object itself has to be social, not
the outcome”, and somebody else responded: “How can
you be social with yourself?” Thus, we came to ask
ourselves what is considered to be ‘socially assistive’?

Rather than being a social actor, some of our robot
concepts provide a form of social facilitation or
mediation. For instance, Elyza can provide social
facilitation, Chairie can be a social mediator by enabling
(and motivating) people to go out and meet others.
IntimUs is the strongest example for a social mediator in
helping residents to connect and interact, also on a
physical level. Yet IntimUs, on itself, has no social role
and does not engage in social interactions.

What do we mean with ‘social’? Or - Why are
emotionally assistive robots subsumed under the ‘social’
category’? We discussed that the definition of ‘social’
in how social robots are usually thought of implies a
direct (or focused) interaction with the robot (the
definition of it as a social being), whereas one of our
concepts (the PWR) does not interact with residents.
Nevertheless, the PWR is intended to contribute to
emotional-cognitive well-being - which would designate
it for the rather wide scope of ‘social robots’. Similarly,
we expect residents to interact less with the abstract
cleaning robot Aurora than with its cat-like sibling
Sanne. But the intention with Aurora also is to support

wellbeing, in this case by creating atmosphere and
tuning residents to the activities at this time of day. The
issue is here the labeling of the main category as ‘social
robots’, as ascription of social agency implies an ability
to engage in social interaction.

What is the role of speech? According to the literature,
anticipating behaviour in a situation [5] – and this can
also be non-verbal – is necessary for an object to be
granted a social status. In particular, the potential of an
object to talk is perceived as a significant indicator for
the ability to anticipate behavior. I.e. if an object can
talk, then this is interpreted as indicating that the object
is social, and it raises high expectations. Thus, it may be
better to avoid speech interaction, or to limit it to voice
commands for the robot.
CONCLUSION
We have illustrated creative concepts for care robotics
that go across the standard definitions or combine them.
These concepts were developed from an ethnographic
approach and through a creative design approach,
including speculative design strategies. Discussing our
concepts through the lens of this common distinction
revealed gaps and ambiguities in these definitions. This
on the one hand shows the value of our design approach,
which attempted to ‘rethink care robotics’, with which
we hope to inspire thinking about care robotics in
different ways. On the other hand, our discussion
problematizes common labeling of robots as ‘social’ or
‘physical’.

In our analysis of our own concepts for care robots and
in the resulting discussion, we recurred to a common,
but rather simple distinction between physically
(effective) assistive robots and socially assistive robots.
We chose this simple differentiation as it allowed us to
view this as a 2-axes design space, but also because it is
frequently referred to, albeit there are various other
attempts to further differentiate care robots or social
robots specifically (e.g. [20, 23]).

Nevertheless, our discussion highlighted questions of a
general relevance. We repeatedly returned to the fact
that social and physical aspects of care cannot be
described as distinct aspects. While this was always true
for human care practices, the increasing connectivity
and complexity of technical systems leads to more and
more scenarios, where this is also the case for (semi-
)autonomous care technology.

At least to us, it is an open question how these two
definitions have evolved. The main distinction between
the category of social robots and physically assistive
robots appears to be whether the robot interacts with a
person or with material objects (including bodies). This
has reminiscences of the mind-body division in
philosophy and science, which still is reproduced in
disciplinary boundaries [12]. But it is also likely that this
distinction results from surveys of robotic projects,
where some roboticists focus on HRI (addressing
challenges in fine-tuning social interaction, speech,
gestures and facial expressions) while others focus on
technical software and hardware challenges in object
manipulation and navigation. What if we would instead
create definitions and a typology based on an analysis of
human needs in care? A typology that builds on
categories which take into account the complex and
interwoven ways in which the interplay of subjects and
objects may work toward this goal. While this might
result in categories for which no robots exist yet, it
might have more long-term value.

12

Design Space Exploration: Care Robots ReThiCare Working Paper



REFERENCES
[1] Lina van Aerschot and Jaana Parviainen. 2020. 

Robots responding to care needs? A multitasking 
care robot pursued for 25 years, available products 
offer simple entertainment and instrumental 
assistance. Ethics Inf Technol 22 (April 2020), 
247–256. https://doi.org/10.1007/s10676-020-
09536-027

[2] Jeffrey Bardzell, Shaowen Bardzell, Mark Blythe 
(eds.) Critical Theory and Interaction Design. MIT 
Press 2018

[3] Christoph Bartneck. (2004). From Fiction to 
Science - A cultural reflection on social robots. 
Proceedings of the CHI2004 Workshop on Shaping 
Human-Robot Interaction, Vienna.

[4] Andreas Bischof. 2017. Soziale Maschinen bauen. 
transcript, Bielefeld.

[5] Cynthia Breazeal. 2002. Designing Sociable 
Machines: Lessons Learned. In: Kerstin 
Dautenhahn, Alan H. Bond, Lola Cañamero and 
Bruce Edmonds (eds.). Socially Intelligent Agents 
– Creating Relationships with Computers and 
Robots. Kluwer Academic Publishers Boston, 
Boston / Dordrecht / London. pp149–157. 
DOI:https://doi.org/10.1007/0-306-47373-9_1

[6] Felix Carros, Johanna Meurer, Diana Löffler, 
David Unbehaun, Sarah Matthies, Inga Koch, 
Rainer Wieching, Dave Randall, Marc Hassenzahl, 
and Volker Wulf. 2020. Exploring Human-Robot 
Interaction with the Elderly: Results from a Ten-
Week Case Study in a Care Home. In Proceedings 
of the 2020 CHI Conference on Human Factors in 
Computing Systems (CHI’20). Association for 
Computing Machinery, New York, NY, USA, 1–
12. https://doi.org/10.1145/3313831.3376402

[7] Simon Coghlan, Jenny Waycott, Amanda Lazar, 
and Barbara Barbosa Neves. 2021. Dignity, 

Autonomy, and Style of Company: Dimensions 
Older Adults Consider for Robot Companions. 
Proc. ACM Hum.-Comput. Interact. 5, CSCW1, 
Article 104 (April 2021), 25 pages. 
https://doi.org/10.1145/3449178

[8] Kate Darling. 2021. The New Breed. What Our 
History with Animals Reveals about Our Future 
with Robots. Henry Holt.

[9] Jan Dewing. 2009. Caring for people with 
dementia: noise and light. Nursing older people 21, 
5 (2009), 34–8.

[10] Jennifer Goetz, Sara Kiesler and Aaron Powers. 
2003. Matching robot appearance and behavior to 
tasks to improve human-robot cooperation. In the 
12th IEEE International Workshop on Robot and 
Human Interactive Communication, 2003. 
Proceedings ROMAN 2003., pp. 55-60, doi: 
10.1109/ROMAN.2003.1251796.

[11] Sophie Grimme, Avgi Kollakidou, Christian 
Sønderskov Zarp, Eva Hornecker, Norbert Krüger
and Emanuela Marchetti. 2021. Don’t be afraid! 
Design of a playful cleaning robot for people with 
dementia. Proceedings of ICT for Health, 
Accessibility and Wellbeing (IC-IHAW 2021). 
Springer, in press

[12] Despina Kakoudaki. 2014. Anatomy of a Robot. 
Rutgers University Press, New Brunswick, New 
Jersey, and London.

[13] Avgi Kollakidou, Kevin Lefeuvre, Christian 
Sønderskov Zarp, Oskar Palinko, Norbert Krüger
and Eva Hornecker. 2021. Bibo the dancing cup: 
Reminding people suffering from dementia to 
drink. Proceedings of ICT for Health, Accessibility 
and Wellbeing (IC-IHAW 2021). Springer, in press

[14] Amanda Lazar, Hilaire J. Thompson, Anne Marie 
Piper, and George Demiris. 2016. Rethinking the 

Design of Robotic Pets for Older Adults. In 
Proceedings of the 2016 ACM Conference on 
Designing Interactive Systems (Brisbane, QLD, 
Australia) (DIS ’16). Association for Computing 
Machinery, New York, NY, USA, 1034–1046. 
https://doi.org/10.1145/2901790.2901811

[15] Hee Rin Lee and Laurel D Riek. 2018. Reframing 
assistive robots to promote successful aging. ACM 
Transactions on Human-Robot Interaction (THRI) 
7, 1 (2018), 1–23.

[16] Kevin Lefeuvre, Philipp Graf and Eva Hornecker. 
2021. Designing A Robot for Elderly Care Homes 
based on the Notion of ‘Robot as Theatre’. In 
Proc. of ACM MUM 2021, in press

[17] Arne Maibaum Andreas Bischof, Jannis Hergesell, 
Benjamin Lipp (2021) A critique of robotics in 
health care. AI Soc. doi: 10.1007/s00146-021-
01206-z

[18] Bilge Mutlu and Jodi Forlizzi. 2008. Robots in 
organizations: the role of workflow, social, and 
environmental factors in human-robot interaction. 
In Proceedings of the 3rd ACM/IEEE international 
conference on Human robot interaction (HRI '08). 
Association for Computing Machinery, New York, 
NY, USA, 287–294. 
DOI:https://doi.org/10.1145/1349822.1349860 

[19] Laurel D. Riek. 2017. Healthcare robotics. 
Commun. ACM 60, 11 (2017), 68–78

[20] Sarah Sebo, Brett Stoll, Brian Scassellati, and 
Malte F. Jung. 2020. Robots in groups and teams: a 
literature review. In Proceedings of the ACM on 
Human-Computer Interaction. ACM, New York, 
NY, Article 176, 1-36. DOI: 
https://doi.org/10.1145/3415247

13

Design Space Exploration: Care Robots ReThiCare Working Paper



[21] Amanda Sharkey and Noel Sharkey. 2013. Granny 
and the robots: Ethical issues in robot care for the 
elderly. Ethics and Information Technology 14, 1 
(2013), 27–40. https://doi.org/10.1007/s10676-010-
9234-6

[22] Takanori Shibata. 2012. Therapeutic Seal Robot as 
Biofeedback Medical Device: Qualitative and 
Quantitative Evaluations of Robot Therapy in 
Dementia Care. Proc. IEEE 100, 8 (2012), 2527–
2538. 
https://doi.org/10.1109/JPROC.2012.2200559 

[23] Majid Shishehgar, Donald Kerr, Jacqueline Blake. 

2017. The effectiveness of various robotic 
technologies in assisting older adults. Health 
Informatics J 1-27. 146045821772972. doi: 
10.1177/1460458217729729

[24] Robert Sparrow, Linda Sparrow. 2006. In the 
hands of machines? The future of aged care. Minds 
& Machines 16, 141–161 (2006). 
https://doi.org/10.1007/s11023-006-9030-6

[25] Robert Sparrow. 2016.  Robots in aged care: a 
dystopian future? AI Soc 31:445–454. doi: 
10.1007/s00146-015-0625-4 

[26] Ja-Young Sung, Lan Guo, Rebecca E. Grinter, 
Henrik Iskov Christensen. 2007. “My Roomba Is 
Rambo”: Intimate Home Appliances. In: Krumm 
J., Abowd G.D., Seneviratne A., Strang T. (eds) 
UbiComp 2007: Ubiquitous Computing. UbiComp
2007. Lecture Notes in Computer Science, vol 
4717. Springer, Berlin, Heidelberg. 
https://doi.org/10.1007/978-3-540-74853-3_9 

14

Design Space Exploration: Care Robots ReThiCare Working Paper




