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Abstract

Empathy has become an increasingly important feature of human-agent interaction, especially as LLMs are
already being used for emotional support. Recent advances in HRI and XR suggest that embodiment will play
an increasingly important role in the ubiquitous application of empathic agents. Because embodiment can
convey an agent’s perceived empathy, it also carries risks, such as over-attribution of social abilities, emotional
dependence, and the erosion of privacy. In this position paper, we assess the opportunities and emerging risks
from a sociomaterial perspective. Based on this, we outline a preliminary approach for the responsible and
transparent design of embodied empathic systems.
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1. Motivation
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Figure 1: Embodiment can influence the attribution of empathic, emotional, and social capabilities to an agent.

With increasing deployment of conversational agents, empathy is becoming a central prerequisite in
human-agent interactions such as chatbots and personal assistants. Particularly for emotional support,
the attribution of cognitive and affective empathy [1] is closely associated with perceived trust [2], user
engagement [3, 4], and positive therapeutic support outcomes [5, 6, 7]. In that context, current Large
Language Models (LLMs) offer human-like conversational capabilities, and can match or even outperform
humans in tasks such as empathic response generation [8, 9, 10] and emotional understanding [11].
While LLM-based agents are currently deployed primarily in text and voice interfaces, advances in
Human-Robot Interaction (HRI) and Extended Reality (XR) point toward a growing prevalence of
embodied, empathic systems such as social robots [2, 12, 13] or virtual agents [14, 15, 16]. With embodied
agents, empathy is no longer enacted solely through language, but through nonverbal gestures, spatial
behavior, and persistent co-presence. From a sociomaterial perspective, empathy emerges through
the entanglement of technological artifacts, social practices, and situated environments. We argue
that such agents introduce systematic risks related to misplaced trust, emotional overreliance, and
privacy erosion [17]. Moreover, these risks are not evenly distributed, but vary across social groups
and contexts of use. With this work we contribute: (1) a sociomaterial analysis of how embodiment
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Figure 2: Conceptual model of how sociomaterial factors, mediated through anthropomorphism, nonverbal
cues, and continuous co-presence, can shape the perception of cognitive and affective empathy, and lead to
over-attribution of social capabilities, emotional dependence, and privacy erosion.

can shape the perceived empathy of conversational agents, such as social robots, (2) an articulation of
key risk patterns such as over-attribution of social capabilities, emotional dependence, and privacy
erosion (see Figure 2), and (3) preliminary design directions for supporting transparent, bounded, and
context-sensitive empathy in human-agent interaction.

2. Embodiment in Empathic Agents

According to the Computers Are Social Actors (CASA) paradigm [18], users unconsciously attribute
social rules and expectations to technology [19, 20, 21]. A primary factor that can influence that effect
is anthropomorphic system design [22, 23, 21]. While conversational behavior is already a strong
anthropomorphic feature that can enhance the attribution of empathy [8, 9, 10], the perception of an
agent is also shaped by its embodiment. Guckelsberger et al. [24] describe six types of embodiment
that distinguish, for example, between virtual and physical representation, or if an agent implements
humanoid features [25, 26, 24]. In Figure 1, we illustrate common examples of embodied agents that
vary in humanoid design, and their level of structural coupling. In this paper, we focus on embodiment
that enables a visual presence in the user’s physical environment, such as through a physical body, yet
in theory also through a virtual body in continuous, ubiquitous XR scenarios.

2.1. Empathy-Mediating Affordances

Such embodiment has the potential to intensify the social perception of an agent by providing human-like
appearance and nonverbal communication, as well as through persistent co-presence. These affordances
in turn may enhance a system’s perceived empathy, which was found to positively affect rapport, social
relationships, liking, trust, and support outcome [3, 4, 2]. We therefore see perceived cognitive and
affective empathy as an intermediate interpretation layer. Figure 2 highlights that concept, including the
underlying sociomaterial factors and potential risks that we further describe in the following sections.

2.2. Over-Attribution of Social Capabilities

In the near future, humanoid robots might be used in various areas, from therapeutic and emotional
support to household tasks. For example, Figure 3a shows Navel, a commercially available robot
specifically designed for emotional support in care contexts. In contrast, recent concepts of home
robots, as depicted in Figure 3b, are primarily designed for assistance at home. Although both agents
have a humanoid embodiment, they could differ in their underlying social capabilities. However,
anthropomorphic appearance and nonverbal expressions may invite users to attribute internal states,
intentions, and emotional competence to a robot, even when it was not designed for it. This over-
attribution of emotional skills is especially harmful when systems then lack implementation of safety
measures, such as crisis detection, escalation protocols, or ethical oversight, transforming technical
affordances into socioemotional risks.
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(a) Social support robot (navelrobotics.com) (b) Concept of a home robot

Figure 3: A humanoid embodiment can lead to an agent being attributed with empathetic abilities that extend
beyond the original context for which it was designed.

2.3. Emotional Dependence

Unlike chatbots or app-based systems, embodied agents can occupy permanent physical space. Because
they remain visible and tangible even when inactive, the user’s relationship with the agent can shift
from brief, episodic interactions to a constant, ambient presence and availability within the home.
Gradually integrating into users’ everyday routines, they could become the primary point of contact
users turn to when they want to share their frustrations or personal concerns. This integration carries
a significant risk of emotional dependence: the agent may displace human social circles, functioning as
the central outlet for self-disclosure and emotional regulation.

2.4. Privacy Erosion

Also, constant presence could legitimize continuous surveillance and subtly alter routines, commu-
nication patterns, and expectations of privacy. Thus, the perception of microphones, cameras, and
context-aware sensors could fade into the background in everyday life, thereby diminishing users’
awareness of when and how personal data is collected, stored, or processed. We argue that ambient
presence, coupled with emotional dependence, can shift the perception of empathic embodied agents
from being smart home devices to personal companions, potentially further lowering privacy barri-
ers. Users might ignore privacy risks even if they are fully aware of a device’s technical surveillance
capabilities, just as they do with their personal smartphones [27].

3. Differential Effects Across Social Groups and Contexts

The risks associated with embodied empathic agents are not experienced uniformly. Rather, they might
emerge differently depending on users’ social positions, vulnerabilities, and situated contexts.

Vulnerable and Marginalized Users Children, adolescents, and individuals experiencing loneliness,
social isolation, or mental health challenges may be particularly susceptible to forming affective bonds
with embodied agents. Heightened tendencies toward anthropomorphism, limited critical distance,
and the appeal of non-judgmental interaction can amplify emotional attachment. For these users,
misplaced trust may lead to emotional dependency, reduced engagement with human support networks,
or inappropriate reliance in crisis situations. Furthermore, this can contribute to embodied agents
being unintentionally used as a substitute rather than a supplement to human support, an effect that is
strongly criticized in the context of digital mental health [28, 29].
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Identity, Representation, and Social Roles Embodied agents may be designed to resemble familiar
individuals or trusted social roles such as caregivers, therapists, or teachers. Such representations can
amplify perceived authority, credibility, and emotional legitimacy. When empathic cues are combined
with professional-looking embodiments, users may attribute expertise and responsibility that exceed
system capabilities. This may be particularly consequential in educational and therapeutic settings.

Private, Public, and Institutional Environments In private spaces such as homes and bedrooms,
persistent co-presence may foster intimacy and habitual self-disclosure subsection 2.3. In public or
semi-public environments, embodied agents may influence group dynamics and norms of emotional
expression. Institutional deployments may further entangle embodied empathy with organizational
goals, surveillance infrastructures, and accountability structures, complicating users’ interpretation of
system intentions.

Cross-Context Persistence Many systems operate across multiple platforms and environments.
Cross-context persistence can reinforce emotional attachment while obscuring boundaries between
personal, institutional, and commercial domains. These dynamics highlight how empathy is distributed
across interconnected sociotechnical infrastructures rather than localized in single devices.

4. Implications for Sociomaterial Design of Embodied Empathy

In light of the differentiated effects across users and contexts, we outline preliminary steps for developing
responsible embodied empathic systems.

(a) Analyzing Human Emotional Practices: We propose studying human-human emotional support
situations to understand how embodiment, proximity, and presence in general structure empathy:.

(b) Mapping to Human—Agent Interaction: These practices can then be mapped onto human-agent
scenarios to anticipate shifts in expectations, responsibilities, and emotional engagement.

(c) Define Guidelines: Based on these analyses, we suggest deriving preliminary design guidelines for
embodied empathic agents. This could include exploring designs that communicate uncertainty,
boundaries of competence, and situational appropriateness.

5. Conclusion

As empathic agents transition from conversational interfaces to embodied, co-present systems, empathy
becomes increasingly material, situated, and socially consequential. While embodiment can enhance
engagement and accessibility, in combination with perceived or expected empathy, it also introduces
systematic risks related to misplaced trust, emotional overreliance, and privacy erosion. Through a
sociomaterial lens, we have argued that these risks emerge from the entanglement of physical form,
social interpretation, and everyday practices. We thus advocate for designing embodied, empathic
agents with explicit boundaries, transparency, and support for user agency. We believe this position
contributes to the workshop’s goal of collaboratively developing a responsible and meaningful taxonomy
of empathy in HCL By emphasizing the material, spatial, and infrastructural dimensions of embodied
agents, we aim to support comparative discussion across systems, contexts, and user groups, and to
inform future co-design efforts in this emerging design space.
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