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Abstract. The increased presence of robots in human-inhabited envi-
ronments provide a new frontier in the research of human-robot interac-
tion. Currently, we lack a comprehensive understanding of how humans
make sense of robots in their daily lives. We observe a growing body of
examples in which humans show behavior that is indicative of a strong
social engagement towards robots that do not possess any life-like realism
in their appearance or behavior. We propose an extended framework of
social robotics, that next to appearance and behavior, includes the con-
cept of a common locus as a relevant factor for passing a social threshold.
The common locus is understood as the impression of sharing a life -
time, space and experiences - between a human and a robot. This paper
theorizes that a common locus can facilitate an experience of a robot as
a social agent, regardless if this robot displays low life-like appearance
qualities and low life-like behavioral cues. We present the BlockBots -
minimal cube-shaped robotic artifacts - that are deployed in an unsu-
pervised, open-ended and in-the-field experiment. Participants host the
BlockBot in their domestic setting before passing it on. Qualitative data
- messages, photos and videos about the BlockBot - is generated through
Whatsapp communication. The data shows that the BlockBot success-
fully establishes a common locus with participants and that participants
refer to the BlockBot as a social agent, which suggests that it passed a so-
cial threshold. Participants attribute identity, state of mind and agency
to the BlockBot and maintain a common locus by keeping it in their
proximity between locations and taking it on trips and activities with
them. The results of this study suggest that the presence of robots in
human-inhabited environments will impact how humans perceive them.
However, results are only indicative and we also discuss alternative in-
terpretations of the data and future studies.
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1 Introduction

There has been a concentrated effort to make machines social. Increasingly,
robots are leaving factories and laboratories and entering human-inhabited envi-
ronments; homes, hospitals, public spaces and war zones. They clean our floors,
entertain us as pets, deliver packages, defuse bombs, and assist in therapy for
the elderly and children with developmental issues [I] [2]. This trend can also
be observed in familiar domestic objects: lighting or domestic appliances are be-
ing upgraded to smart interactive agents [3]. However, while robots are joining
human-inhabited environments in growing numbers, we do not have comprehen-
sive knowledge on how people make sense of these new robotic co-inhabitants
4].

In order to create robots that are socially capable and thus improve the
functionality of the robot in a social setting, the research field of social robotics
has focused on, among other things, identifying mechanisms that allow robots
to reach a ’social threshold’ [5]. The theory of this social threshold focuses on
two concepts: realism in appearance and realism in behavior. It is hypothesized
that a strong realism in either human or animal-like appearance or autonomous
movement or behavior “allows a robot to reach the “social threshold” where
humans experience its presence as that of another social agent and are disposed
to socially interact with the machine” [5]. This theory argues also that strong
realism in behavior is more effective as a catalyst for passing a social threshold
than realism in appearance. This approach to social robotics takes a technical
stance towards the social capacities of robots; social presence is understood as
an appearance or behavior-based quality that can be incorporated in a robot.

While there is ample laboratory-based evidence that appearance and behav-
ior are important factors in establishing a robot as a social agent, there is a
growing body of cases in human-inhabited environments in which humans show
behavior that indicates a strong social engagement towards robots that do not
possess a life-like appearance or show life-like movement or behavior. How can
we explain these examples?

One common element between such robots is that - for often prolonged peri-
ods of time - they exist in close proximity to humans in a human-inhabited en-
vironment, often cooperating on tasks together with humans. Another common
element seems to be that humans are prone to regard these robots as subjects,
as artificial creatures that they project certain qualities on, and not as inanimate
objects such as smart thermostats or fridges, for example.

Objects, tools and machines function beyond their practical application also
as a formative agent of social complexity. Cars, for example, facilitate the forma-
tion of memories through road-trips and holidays, contain an idea of “freedom”,
“responsibility” or “status” and, through years of usage and upkeep, provide
users with a certain sense of identity and a potential emotional bond [6]. This
idea of ‘the social life of things’ stresses the two-way directional influence be-
tween humans and objects and the social experiences some objects can evoke in
humans [6]. In other words, a human’s perception of a robot as a social agent -
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and possible subsequent attachment - could arise from the presence of a robot in
a human-inhabited environment in itself and not be solely reliant on the robots
appearance- or behavior-based social cues. We call this the common locus: the
experience of sharing a life - time, spaces and activities - with a robot.

The aim of this paper is to explore the relevance of the common locus in
relation to a robot passing the social threshold. This paper considers the common
locus a relevant factor when passing the social threshold. We propose an extended
framework of social robotics, that next to appearance and behavior, includes the
concept of a common locus: the ABC-framework for social robotics (Appearance,
Behavior, Common locus) (see fig. 1 and 6). These factors are theorized not to
be mutually exclusive, but to potentially strengthen the experience of the robot
as a social agent together.

Conventionally, when a human-robot interaction is desired, the perception
of the robot as a social agent is not the final goal in itself, but is often there
to capture attention or affection and redirect this for a certain purpose. One
example is therapy: interaction with a social robot seems to improve social en-
gagement of autistic children in human-human interaction [7]. Another example
is teamwork: human-robot teams perform better when humans are emotionally
attached to the robot [8]. The common locus could provide a new factor in estab-
lishing human-robot relations for these types of therapy, behavioral interventions
and cooperation. If a social interaction or bond with a robot is a feature that is
preferable by design, being aware that a (prolonged) proximity of a robot in the
social life of a human can facilitate social engagement, might in turn inform the
design and usage of such a robot. Of course, engagement is not a good thing in
itself and could also be used for goals that may be unwanted: such as engage-
ment with a robotic entity that encourages a human to gamble. Unintentionally,
a strong human-robot bond could also cause a scenario in which a human puts
him/herself in harms way to ’save’ a robot. In these types of situations the com-
mon locus implies that the presence of robots in the proximity of people should
be curbed, since merely removing anthropomorphic qualities could be insufficient
to prevent human-robot engagement or bonding.

As an initial exploration of the common locus, we designed and deployed
the BlockBot: a small cube-shaped robotic artifact with an open-ended purpose
that makes an arbitrarily low claim to appearance or behavioral realism, but
aims to maximize a common locus with humans (see fig. 2). By deploying the
BlockBot unsupervised into a domestic setting, we aim to explore how people
make sense of, interact with and potentially bond with this ambiguous robotic
artifact. In the process, we hope to get a better understanding of the relevance
of the common locus in passing the social threshold.

This paper theorizes that the act of living or working in close proximity
or cooperating with a robot for an extended period of time can facilitate an
experience of a robot as a social agent and the impression of having a shared
experience, regardless of whether this robot possess low life-like appearance and
behavioral social cues.
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Fig. 1. ABC-Framework

In this study, the BlockBots are presented as autonomous creatures that want
to meet people and travel the world. This approach is inspired by the hitchBOT,
a robot that hitchhiked across Canada and several European countries [9]. In
contrast to hitchBOT, however, the BlockBot has no specific location as its end-
goal; its function is ambiguous. This narrative mainly serves to facilitate Block-
Bot interaction with a multitude of participants in a natural setting without
supervision. To ensure naturalistic interactions, our methodology takes an un-
observed, autonomous and open-ended approach. The BlockBots do not collect
data through sensors. Instead, participants could send their thoughts, feelings
and activities with the BlockBot to a phone number attached to the back of the
box. This qualitative data will be analyzed to study how participants engage
with the robotic artifact and whether the robotic artifact is perceived as a social
agent. Regardless of minimal design and non-existent functionality, we expect
that participants will be disposed to socially interact with the BlockBot. We
discuss a possible framing effect - that is if the BlockBot deployment narrative
could influence how people experience the BlockBot from the start - in section
7 (Discussion).

This study aims to contribute to the growing research field of studying
human-robot interaction outside the laboratory. Jung and Hinds note that re-
search on human-robot interaction has been ”dominated by laboratory studies,
largely examining a single human interacting with a single robot” [I0]. This has
led to a large body of scientific research in which technical mechanisms affect
human-robot interactions. However, there is a disconnect between these studies
and the socially complex environments robots are aimed to be - and exceedingly
are - placed in [I0]. Controlled laboratory studies offer helpful insights, but would
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