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Abstract—Developing value-aware social robots is crucial to
improve human-robot interactions, as current designs often lack
sensitivity to users’ diverse values, impacting inclusivity and
user experience. By integrating value-aware mechanisms, robots
could adapt to contextual cues like cultural or ethical norms.
Our research proposes to implement a value-aware architecture
inspired by the global neuronal workspace theory, using the
Robot Operating System as the supporting framework, powered
by large language models for real-time understanding of user
preferences and common ground. Mitigating the models’ bias
to ensure cultural inclusivity is a key priority. The research
carried out so far includes focus groups, a scoping review, and
an assessment of the value alignment of several large language
models and vision language models. The main challenges are
understanding how to model and learn human values, and how to
shape the robot’s behaviour accordingly. The evaluation will rely
on user studies, with a focus on users’ experience and inclusivity,
aiming to enhance the relevance and sensitivity of social robots
for diverse users in everyday interactions.

Index Terms—ethic, awareness, ros, global neuronal
workspace, Dehaene-Changeux model, large language model

I. INTRODUCTION

It is not uncommon nowadays, upon entering a friend’s
home, after the initial greetings, to hear the host’s voice saying:
“You can remove your shoes if you want”. Depending on cul-
tural background and personal sensibility, we may happily free
ourselves from the day-long worn shoes or feel uncomfortable
following the request. Those in the second group can choose
to accommodate the host’s preference, sacrificing a small part
of their freedom, or instead decide not to abide by this house
rule: after all, it was phrased as an option, “if you want”.

Understanding each other’s values and responding to them
is fundamental in any interaction, including human-robot
interactions (HRI). Interpretations may differ based on tone,
cultural expectations, or personal values, even when the cues
are subtle. Remarkably, humans can — in most cases — do this
automatically, without engaging in active reasoning. However,
enabling robots to do the same is extremely complex.

Imagine, for instance, a robot programmed to help with
household chores, such as cleaning at what it perceives as
the most convenient time. How should the robot adjust its
behaviour around guests? What about when family members
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Fig. 1. The research aims to build a framework for value awareness in social
robots, inspired by the Global Neuronal Workspace theory and based on the

Robot Operating System, powered by Large Language Models and Formal
Models for common ground and reasoning.

are spending time together or when someone is unwell? These
scenarios highlight the importance of value awareness in social
robots, allowing them to recognise and respect users’ social
and ethical expectations in diverse contexts.

To address this, the VALAWALI project [1]] seeks to integrate
value awareness into artificial intelligence, aiming to design Al
systems that understand and respond appropriately to human
values. Pursuing this larger goal, our research specifically
focuses on value awareness in social robots (see Figure [I).

In our work, we try to address the question how can
social robots become value-aware?, which further branches
into two research questions: (RQ1) How does value awareness
in social robots influence user experience, especially regarding
inclusivity and cultural sensitivity? (RQ2) What mechanisms
can enable value-aware dialogue and interactions in social
robots, particularly in home environments?

II. BACKGROUND AND PREVIOUS WORK

In the context of the VALAWAI project, we define values
as a preference over states of the world. This definition aligns
with contractualist theories [2] that emphasise respect and



consideration of individual preferences in ethical decision-
making. This approach contrasts with other value theories,
such as Schwartz’s theory of basic individual values [3] or
moral foundation theory [4)]. We argue that this definition
offers flexibility in exploring nuanced situations, especially
in everyday home interactions. According to this perspective,
values drive behaviour, and this behaviour is the result of
continuous, often tacit, agreements between interacting parties.

To ground RQI in real-world user expectations, the initial
step of our research involved conducting a focus group [5].
This study explored the perspectives on value awareness in
home-based robots of users without previous experiences with
robots. They viewed domestic robots primarily as tools for
automating household tasks rather than as companions, pos-
sibly due to their younger age (15-29 years). The discussions
highlighted core concerns around safety and privacy, two
critical values that align with ongoing HRI discourse.

Building on this, we conducted a scoping review [6] of
value discussions in HRI over the last two decades. We
identified 26 recurring concerns — e.g., the consequences of
robots substituting human interactions, the attachment towards
robotic companions, or algorithmic bias, where marginalized
groups did not feel part of a robot’s intended audience —
grouped under eight values, including agency, connectedness,
privacy, autonomy, equity and dignity.

The challenges in implementing value awareness in robots
(RQ2) are significant, particularly due to the need for nuanced
contextual understanding and adaptability to evolving human
values. Literature on value-sensitive design [7] and value
alignment [8], [9] highlights these complexities, emphasis-
ing the necessity of sophisticated algorithms and learning
mechanisms. The VALAWALI project draws inspiration from
the global neuronal workspace theory [10] for RQ2. In this
context, we envision an architecture comprising computational
nodes that communicate with each other. These nodes operate
at three levels: at the lowest tier, CO components implement
sensors and actuators interfacing with the world. At the
intermediate level, C1 components integrate information and
control execution. Finally, at the highest level, C2 components
supervise and adjust the system’s behaviour as needed.

In this design, common ground [[11] is essential for value
understanding, and thus these C2 components should incorpo-
rate it. Large language models (LLMs), trained on extensive
data, offer an effective means of capturing common ground
due to their embedded contextual knowledge. Their reasoning
abilities [12] allow them to interpret real-life situations and
assess the involved values.

However, the same training data that grants LLMs these
abilities also reflects the values of a specific subset of the popu-
lation. Therefore, before leveraging them for value awareness,
it is important to understand their inherent value alignments.

Toward this end, we conducted studies on the value align-
ment of LLMs [13]], visual LLMs [14], and image generation
models [15]. While alignment with Western-centric values
varied among models, these tools demonstrated potential for
advancing value awareness in social robots.

ITI. CURRENT AND FUTURE WORK

Building on these findings, the next phase of our research
focuses on implementing the VALAWALI architecture previ-
ously mentioned, operationalising value awareness [[16] and
enabling robots to understand and adapt to users’ values in
real time within a home setting.

The architecture will be based on ROS, the Robot Operating
System [[17]. ROS has a conceptual design similar to what is
required to implement the VALAWALI architecture, with inde-
pendent nodes that communicate with each other. In addition,
using ROS will allow using packages, such as ROS4HRI [18]],
developed by other researchers to implement basic HRI
functionalities, constituting the CO and C1 components. The
development effort will also contribute to the growth of the
HRI open-source community. Custom components will be
necessary to enable value-specific adaptations, such as real-
time preference detection and value-sensitive reasoning.

To enable contextual understanding and maintain common
ground with users, LLMs will be integrated into the archi-
tecture’s higher-tier C2 components. This will enable the
interpretation of user context, drive the reasoning on the values
involved, and provide the spur to adapt the robot’s behaviour.
Given the limitations of LLMs, mitigating their biases will be
a key focus to ensure inclusivity.

Planned techniques to improve inclusivity include fine-
tuning and prompt engineering to align the LLMs with a
wider array of values. This aims to ensure that robot responses
resonate across cultural, ethical, and personal perspectives,
ultimately making value-aware robots more adaptable and
sensitive to diverse users.

Modelling, learning, and adapting to values remain signif-
icant challenges in developing value-aware robots. An initial
approach involves leveraging the LLMs — already embedded
within the architecture for common ground understanding — to
represent values as textual descriptions. This approach bene-
fits from existing techniques, such as step-by-step reasoning,
which can transform raw data into actionable insights for the
robot’s decision-making.

However, relying solely on LLMs presents limitations: these
models often lack explainability, as they do not follow a
transparent or verifiable reasoning process. To address these
limitations, an alternative approach under consideration is to
use a formal model [9]. This would offer the advantages
of structured reasoning and enhanced interpretability, which
could support reliable value adaptation across diverse contexts.

The architecture will be evaluated through user studies
assessing the impact of value awareness on user experience,
with an emphasis on inclusivity and cultural sensitivity. These
studies will focus on a subset of values and cultural norms, as
encompassing all possible users’ values would be unfeasible
in this phase. Furthermore, the studies will involve participants
from varied backgrounds, ensuring a wide range of perspec-
tives and values are considered.

This research improves human-robot interactions by foster-
ing inclusivity and respect, ultimately enhancing social robots’
relevance and sensitivity across diverse user groups.
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