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1 Research interests

My research interests lie at the intersection of Large Lan-
guage Models (LLMs) and sustainable behavior change.
Sustainable behavior plays a pivotal role in tackling the
current global environmental and social challenges. With
conversational Al becoming an integral part of people’s
lives, the advent of LLMSs has endowed conversational Al
with remarkable potential to intervene in human behavior
in a manner that is highly personalized. Consequently,
the significance of utilizing conversational Al to steer in-
dividuals towards the cultivation of sustainable behavior
in their everyday lives needs urgent investigation. This
research aims to explore the corresponding design meth-
ods or principles that empower designers to realize the
personalized and contextualized design of conversational
Al through the utilization of LLMs. In doing so, it aims
to foster transformative shifts in people’s daily behavior
towards sustainability.

1.1 Advancing Sustainable Behavior Change: An
Urgent Imperative

Against the backdrop of intensifying global environmen-
tal and social challenges, the importance of sustainable
behavior has reached unprecedented levels. Within the
realm of social sciences, considerable attention has been
devoted to the role of individual and household-level sus-
tainable behaviors and lifestyles in fostering sustainable
development (Frank-Martin and Peattie, 2009; Capstick
et al., 2014; Welch, 2017). However, despite widespread
recognition of the pressing need for sustainable behav-
ior change, many individuals find themselves entrenched
in unyielding behavioral patterns, beset by a lack of
motivation (Bostrom and Micheletti, 2016; McEachern
et al., 2020). In day-to-day existence, people often find
themselves trapped within unsustainable cycles pertain-
ing to consumption, energy usage, waste management,
and lifestyles, despite their cognizance of the importance
of sustainable practices (ElHaffar et al., 2020). This phe-
nomenon may stem from a multitude of factors, includ-
ing deeply ingrained habits (Kurz et al., 2015; Schwa-
nen et al., 2012), social and cultural influences (Davis
et al., 2018; Goldsmith and Goldsmith, 2011), informa-
tional deficiencies (Pearce and Barbier, 2000), cognitive
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biases (Korteling et al., 2023; Rakitta and Wernery, 2021;
Singh and Giacosa, 2019), as well as individuals’ psy-
chological and emotional states (Brosch, 2021; Moloney
et al., 2010). The complex interaction of these factors
often traps people in fixed habits, making them feel pow-
erless or unwilling to adopt sustainable behaviors.

1.2 Designing Conversational Al for Behavior
Change

Large Language Models (LLMs), including commercial
versions such as OpenAl’s ChatGPT (Achiam et al.,
2023), Google’s Bard and Gemini (Anil et al., 2023; Im-
ran and Almusharraf, 2024), and Meta’s LLaMA (Tou-
vron et al., 2023), represent a significant breakthrough
in the field of general artificial intelligence. These mod-
els seem to show advanced capabilities to understand
contextual cues, user intent and generate natural lan-
guage responses accordingly (Zhao et al., 2023). A
growing area of interest is the use of counselling-style
mental health and behavior change interventions, where
approaches based on LLMs are becoming increasingly
common (Meyer and Elsweiler, 2024). Integrating ad-
vanced LLMs into conversational Al can be pivotal in
promoting sustainable human behavior. This integration
may greatly improve the intelligence of conversational
Al, enabling a deeper understanding of user needs and
delivering more personalized support (Dynel, 2023).

1.3 Development of Conversational AI

This research aims to explore how the existing LLM can
be leveraged to design the conversational Al that support
sustainable behavior change in different scenarios. By
leveraging the natural language processing capabilities of
LLMs, the conversational Al will be able to engage in
natural conversations with users, comprehend their needs,
and provide personalized support. Usability and user-
friendliness will be among the core design considerations
of the conversational Al, ensuring seamless utilization by
a diverse range of users. People will interact with this
system through accessible platforms such as mobile apps,
web-based interfaces, or smart devices using multimodal
formats including both text and speech.

The evaluation process will incorporate both automated
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metrics and expert evaluation to assess the quality and ef-
fectiveness of the conversational Al outputs. To further
validate the system’s practical impact, future work will
include usability testing with real users to examine its ef-
fectiveness.

2 Spoken dialogue system (SDS) research

Over the next 5 to 10 years, Spoken Dialogue Systems
(SDS) are expected to evolve from task-oriented systems
to more context-aware, emotionally intelligent, and per-
sonalized agents (Lopez-Cdzar et al., 2014). With rapid
advances in LLMs, multimodal learning, and memory-
augmented systems, conversational systems will become
more fluent, more adaptable, and capable of long-term,
relationship-oriented interactions in a range of applica-
tions, from healthcare and education to mental health and
productivity together with sustainability. This generation
of young researchers is well-positioned to tackle some
of the challenges in the field: enhancing dialogue coher-
ence over extended turns, improving commonsense and
emotional reasoning, and developing systems that are not
only efficient but also ethically responsible and transpar-
ent. The integration of behavioral science — particularly
in behavior change support systems — is a promising di-
rection because it opens up opportunities for conversa-
tional agents to facilitate real-world impact. Key ques-
tions to enable this research are:

* How can future SDS integrate memory-based inter-
actions for deeper personalization?

* How do we embed empathy, motivation, and adapt-
ability in a consistent and explainable manner?

* To what extent can SDS be designed to influence
behavior ethically, while preventing their misuse for
manipulation?

For users, reliability, trustworthiness, and contextual rel-
evance remain top priorities. Systems must not only un-
derstand the user’s intent but also be able to adapt to the
user’s preferences and emotional state over time.

3 Suggested topics for discussion

There are a few critical considerations regarding the lim-
itations and potential risks of using off-the-shelf LLMs
for conversational Al to support behavior change. Firstly,
current LLMs will not retain memory of past interac-
tions across sessions. As a result, they cannot track a
user’s behavior change journey over time or personalize
support based on long-term context. Secondly, although
emotion detection techniques have advanced, the emo-
tional intelligence of off-the-shelf LLMs remains shal-
low. These models often respond based on surface-level

sentiment cues rather than deep contextual understand-
ing, which can lead to generic or even inappropriate re-
sponses in emotionally sensitive situations. Moreover,
coherence between turns also has some limitations. Off-
the-shelf models may generate contextually disconnected
responses, which may reduce trust, disrupt engagement
and impede behavior change process. Importantly, trans-
parency and trust in behavior change counseling deliv-
ered by LLMs should be addressed, given the inherent
opacity of their decision-making processes. Hence, in or-
der to address these limitations, the following topics are
proposed for further discussion.

e How can future conversational Al systems lever-
age memory-based interaction mechanisms to de-
liver personalized, context-aware support that fos-
ters long-term behavior change?

* Besides the current methods for emotion detection,
how can the emotional intelligence of conversational
Al be further improved to better support behavior
change?

* How can the coherence between dialogue turns be
enhanced to provide more effective support during
interactions with conversational AI?

* How can we guarantee transparency and build trust
in behavior change counseling provided by LLMs,
considering the inherent lack of clarity in their
decision-making processes?
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