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Abstract
In our everyday lives, people are constrained by routines, social expectation, and the soft and
hard technologies and infrastructures that shape this. The way they approach things, think about
things, are expected to be, and are governed is rarely questioned in terms of the finite nature
of resources nor impacts of this. The challenge is to change the way people think and behave,
and to reshape these very tools and expectations. However, change is exhausting, challenging,
confronting, and requires support.

Technology can provide such a support, BUT it would be naïve to assume that this change will
happen without friction, without dispute, and without constraints. But on the other hand, most
of the conveniences that need to be changed are predicated on a false and falacious assumption
that we can go as much, as fast, as high, and as pleasantly as we want without any regard for
others. In this workshop, we explored how human computer interaction can facilitate, require, or
even enforce the path we should take to use less, do slower, or act differently. In this Dagstuhl
Perspectives Workshop we discussed the contribution that HCI can make in light of the SDGs and
what role HCI must play in informing and changing the behavior of individuals and collectives.
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1 Executive Summary

Susanne Boll (University of Oldenburg, DE)
Kaisa Väänänen (Tampere University, FI)
Nic Bidwell (University of Melbourne, AU & International University of Management –
Windhoek, NA)
Marc Hassenzahl (University of Siegen, DE)
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Background and motivation
Sustainability from an ecological, social and economic perspective requires more attention than
ever. To address and to implement the United Nation’s set of sustainability goals is of utmost
importance to all scientific communities, including information technology researchers. As a
multidisciplinary field located within information technology, Human-computer interaction
(HCI) constantly transfers knowledge and skills between the technically-oriented computer
science, and psychology, social sciences, design, as well as other disciplines related to
sustainability, such as environmental sciences. HCI’s focus embeds technology into personal
and societal practices and, thus, greatly influences the way technology is used in everyday life.
At the same time, each new technology impacts the way we live. It shapes people’s behavior
and experiences. Through this mutual relationship, technological innovations have a great
power to transform the world to be more ecological, resource-efficient, and inclusive. Not only
can technologies be more resource-friendly, but also they can offer more ecological and social
ways of interacting with the world. As a field, HCI is positioned to conceptualize, design and
evaluate digital tools, able to suggest and to support the transformation of current into more
sustainable lifestyles. Yet, while in principle HCI has all a field needs to contribute to a more
sustainable future, it only hesitantly takes on the challenge of establishing sustainability at
the heart of designing interactive information systems.

While sustainability is a global goal and needs many stakeholders from countries, organiz-
ations, and companies to make the transformation into sustainable societies happen, there is
a large potential of individuals to make behavioral changes and contribute to sustainability
as an individual and a collective. Digital interactive technology can play a major role in
informing, supporting, reflecting, and acting in their everyday life and their individual societal
and cultural context. However, this is not a single behavior change challenge in which we just
have to offer a mobile app nudging us and that’s it. Making such changes, taking different
decisions comes with a large number of tensions such as who decides what the better lifestyle
would be, and who could afford that change in their individual context.

A wider view on sustainability – the UN sustainability goals
Transformation requires goals. A good starting point for central requirements of sustainability
are the UN sustainability goals. The 2030 Agenda for Sustainable Development, [1], adopted
by all United Nations Member States in 2015, provides a shared blueprint for peace and
prosperity for people and the planet, now and in the future. This agenda “is a plan of
action for people, planet, and prosperity” and forms “universal goals and targets which
involve the entire world, developed and developing countries alike.” At its heart are the 17
Sustainable Development Goals (SDGs), which shall provide direction to transform the world
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via actionable objectives, from ending poverty to ensuring access to clean water and clean
energy, to education and decent work for all. The goals assume that ending poverty and
other deprivations must go hand-in-hand with strategies that improve health and education,
reduce inequality, and spur economic growth – all while tackling climate change and working
to preserve our oceans and forests.

Digitalization will play an important, even transformative, role in meeting the SDGs, and
so can the field of HCI. An open challenge though is to translate these goals into actionable
HCI evaluation and design practice, academic and professional, alike.

Participants and workshop approach
This workshop brought together scientists related to HCI and sustainability for this Dag-
stuhl Perspectives Workshop. We built on the United Nations’ Sustainable Development
Goals (SDGs) to identify central opportunities for HCI to advance sustainability in research,
education, and everyday information systems. Through a series of interactive discussions, we
explored the tensions around a more sustainable map of research topics and approaches suit-
able for advancing sustainability through HCI research. As the main outcome, the workshop
will formulate a manifesto and roadmap for Human-Computer Interaction contributing to
our common sustainable future. The core questions of the Perspectives Workshop were

When and where is sustainability negotiable? We can observe that humans, and particu-
larly the most disadvantaged, hardly have a chance of a liveable future. What does this
mean for designing interactive systems that support sustainable behavior? Is sustainable
behavior actually negotiable or a must for all?
How do we address conflicts between people’s individual goals, business goals, and global
sustainability goals?
What can HCI offer for those who cannot afford a more sustainable lifestyle? Lifestyle
HCI sustainabiliteers who can feel better versus an inclusive approach? How do we model
the contextual factors of individuals who make / do not make sustainable decisions?
Can interactive technology help people who want to change to make changes in their
lifestyle towards a more sustainable behavior? We contrasted technology that tells people
what to do with technology in which persons are involved in the steps of behavior change.
Can technology outbalance injustice in the situations in which sustainability challenges
are caused by a few?
How can technology help people compensate differently, adequately, and fairly?

Results
The 26 participants from all over the world were bringing in different perspectives to the
workshop not only from their scientific and methodological background but also their lens of
sustainability challenges in and from different areas of the world. Before the workshop, we
collected a reading list of own and related work to set the stage for the discussions. For the
workshop we invited three talks (online and in-person) that were setting the stage for the
role of HCI for a sustainable future, the tensions of making sustainable and unsustainable
individual decisions, and if we can or want to live with much less than today and still be
happy. Based on the framework of the United Nations Sustainability Goals we discussed
the tensions and opportunities for HCI contributing to sustainability for individual SDGs.
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202 A HCI Perspective to Drive Change towards Sustainable Future

We used speculative explorations of positive sustainable futures both from a technology
perspective as well as from a research and practice perspective.

As a major result from the workshop:
1. We selected and discussed SDGs in which HCI can make a contribution to a sustainable

future and identified potential and open challenges which we will present in Section 5.
2. We used speculation as a form of analysis of possible futures and developed three design

fictions in group works in Section 6.
3. We identified core areas where HCI can make a contribution to a sustainable future which

will be elaborated and published in a manifesto.

References
1 Department of Economic United Nations and Social Affairs Sustainable Development.

Transforming our world: the 2030 agenda for sustainable development, 2015.
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3 Keynotes

One goal of the Dagstuhl Perspectives Workshop was to focus on the role of interactive
digital technology for a more sustainable future. We invited three different talks (online and
in-person) that are setting the stage for the role of HCI for a sustainable future, the tensions
of making sustainable and unsustainable individual decisions and if we can or want to live
with much less than today and still be happy.

Sustainability and the role of digitization: As there is a large field and there is a large
body of research about the key threats but also the key potentials digitization offers to
this transformation, we set the stage by an invited talk about key facts, but also urban
legend and opportunities for digital interactive technologies for a more sustainable future.
Sustainability and social injustice: We will invited a speaker from the context of the
Climate in Color platform which explores and discusses the intersection of climate science
and social justice and is making climate conversations more accessible and diverse. This
will address the tensions of often unequally distributed effects and opportunities between
different social groups.
Living with less: Key speakers in the field would argue that for a sustainable future we
will need to let go of constant growth and consumption but transform into a post-growth
economy. An invited talk will present the challenges and opportunities of a post-growth
economy and the role digitization and interactive personal technology can play in this.

3.1 Community, technology and HCI: Towards sustainable societies?
Jacki O’Neill (Microsoft Africa Research Institute – Nairobi, KE,
Jacki.ONeill@microsoft.com)

License Creative Commons BY 4.0 International license
© Jacki O’Neill

Sustainability has tended to focus on individual rather than collective freedoms; the freedom
to buy and consume and behave in certain ways, not the freedom of the world’s children
and grandchildren to live in a world free of the devastation of climate change. While,
many projects, including examples from Africa, use technology to address climate change
by, for instance, collecting data, improving predictions or carbon sequestering, technology
cannot magically solve climate change on it own. Large scale governmental, community and
collective action are needed to really change the supply chains, markets and ways of living
and working that support unsustainable consumerism and neoliberal ideas of “choice”. Since,
democratic governments have little incentive to make changes that will be unpopular and
impact perceived quality of life, they must be pushed into action. Technology can help to
empower citizens in this conversation, e.g., using satellite imagery for storytelling. However,
with some notable exceptions, most of sustainable HCI is driven by the interests and needs
of the Global North and is about individual change. This not only misses the 80 percent
of the worlds middle class who will live in Global South in 2030 but misses the point of
addressing the global systemic problem. Framing design for sustainability as the informed
choice of individual consumers arises because we conceive a market economy to be a natural,
not a social, construction in the neoliberal world. As a result grants and funding cycles focus
on interventionist innovations not problem solving and disciplinary boundaries determine
the types of things we work on and separate research from practice and action. A possible
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206 A HCI Perspective to Drive Change towards Sustainable Future

answer is to engage with projects and people on-the-ground doing sustainability work, such as
climate scientists and activists, government and policy makers, data scientists and engineers.
This may require rethinking HCI and reframing its own isolated and individualist approach.
Talk summarized by Nic Bidwell

3.2 Digital and sustainable: Shaping the twin transition
Stephan Ramesohl (Wuppertal Institut, Research Unit Digital Transformation, DE,
stephan.ramesohl@wupperinst.org)

License Creative Commons BY 4.0 International license
© Stephan Ramesohl

The talk provided insights into the challenges posed by anthropogenic climate change and
discussed the role the digital could play in supporting the necessary transformations. Socio-
economic and technological innovations must go hand in hand. Together they provide new
opportunities for a transformation towards more sustainability. The talk presented two
in-depth examples of how technology can support and drive socio-cultural change in the
domain of personal mobility and business models for a circular economy. In general, digital
technology must be underwood as a network of opportunities to shape everyday practices to
be sustainable. In the mobility domain, for example, traffic management, sharing platforms,
virtualisation (meetings, homeoffice), autonomous driving, digital government solutions, as
well as new approaches to town planning together create a the transformation, which enables
people to be less mobile, to choose eco-friendly modes of transportation (bike, walking, public
transport) as well as to make necessary individual mobility more efficient. Talk summarized
by Marc Hassenzahl

3.3 Torn Between Impulses and Reflection. Why Don’t You Just Let
Me Carry On as Usual?

Matthias Laschke (University of Siegen, Interaction Design for Sustainability and Transform-
ation, DE, matthias.laschke@uni-siegen.de))

License Creative Commons BY 4.0 International license
© Matthias Laschke

In light of the threatening consequences of anthropogenic climate change, it seems paramount
to reduce individual energy consumption. For example, within the European Union, as much
as 24 percent of the yearly energy is consumed by individual households. This is due to the
many energy-intensive daily routines or activities of consumers within their households, such
as heating, taking hot showers, or doing several courses of laundry a day. Thus, one way to
counteract the consequences of climate change would be to reduce energy consumption of
these activities, for example, by reducing the room temperature, showering more quickly, or
by reducing the amount of laundry and its energy consumption. Unfortunately, consumers
rarely act accordingly. A possible explanation is that climate objectives are very abstract
and future-oriented goals and, therefore, not easily put into practice. In addition, the many
energy-intensive daily activities offer direct gratification through immediate comfort, which
will increase their execution. Therefore, consumers might need external support to follow and
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Figure 1 Digital Solutions for the sustainability of transformation.

Figure 2 Example.
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achieve the abstract goal of reducing individual energy consumption. As most of the energy-
consuming activities are linked to or achieved through the use of technology, technology design
is a possible leaver to foster behavior change and reduce individual energy consumption. For
quite a while now, Human-Computer Interaction (HCI) studies how technology could change
consumer behavior. Broadly, two different types of approaches are offered: (1) feedback
and arguments to persuade consumers to behave differently (e.g., Persuasive Technology)
or (2) situational interventions (i.e., “choice architectures”) to prevent impulsive actions
and to disturb unconscious unwanted routines. The underlying assumption of persuasion
is that users make rational decisions but lack the “right” information and knowledge to
do so. From a psychological perspective, this approach is based on the precondition of a
reflective system in which behavior emerges as the result of conscious decision-making. In
the context of sustainable behavior, technologies designed according to this approach, for
example, confront the user with information on how much hot water is consumed during a
shower or visualize water as a limited amount that decreases. The underlying assumption
of situational interventions is that people primarily do not act rationally but are driven by
mostly unconscious impulses, automatic routines, and limited resources to make conscious
decisions. In contrast to a reflective system, these approaches build upon an impulsive system
in which behavior emerges from previously learned schemata. Technologies that implement
this approach, for example, confront users with the choice between a bicycle or a car key to
break routines or hide less sustainable choices and even remove them completely.

4 Abstracts

In alphabetical order.

4.1 Towards sustainable multimedia experiences
Katrien De Moor (Norwegian University of Science and Technology – Trondheim, Torgarden,
NO, katrien.demoor@ntnu.no)

License Creative Commons BY 4.0 International license
© Katrien De Moor

My research focuses on human-technology experiences and in particular, multimedia and IoT-
technology enabled experiences. My activities in these areas are grounded in human-centered
approaches and focus on aspects related to the design, evaluation and use practices of different
types of media: how can they be made more sustainable and trigger more sustainable use
practices? How can we ensure that they are inclusive and put other ethical considerations at
the core? More recently, I’m also working on user awareness (and lack of it) of the “invisible”
carbon footprint of digital media. How can we support the exploration and uptake of concrete
strategies and mechanisms that may help to trigger critical reflection and more conscious
and responsible consumption (both from a well-being and environmental point of view)?
And how can we – as researchers and educators – push stakeholders with decision power to
take action? This week has given me hope and courage to help addressing these and some of
the related big questions and challenges.

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


Susanne Boll, Nic Bidwell, Kaisa Väänänen, and Marc Hassenzahl 209

4.2 Designing sustainable digiphysical experiences
Markus Fiedler (Blekinge Institute of Technology – Karlshamn, SE, markus.fiedler@bth.se)

License Creative Commons BY 4.0 International license
© Markus Fiedler

Personally, I have been interested in the co-existence of ICT and sustainability for 1½
decades, and it has been interesting to see the engagement of some researchers on one side,
and the reluctance of scientific communities to pick on the sustainability challenges coming
with ICT. As designers of ICT applications and technologies that allow to bridge between
various realities (on the continuum between physical and digital experiences), we have great
opportunities to make differences in the ways that people perceive and upon sustainability
issues. From own previous experience, quality and energy efficiency can well come together,
and our knowledge in those areas can enable “Quality of Experience and Sustainability by
Design”. In any case, it is very nice to see how the interest in sustainability issues within
ICT is taking up speed, which gives hop for more sustainable solutions that enable more
sustainable behaviour.

4.3 Situating HCI & moving the dial on sustainability
Adrian Friday (Lancaster University, GB, a.friday@lancaster.ac.uk)

License Creative Commons BY 4.0 International license
© Adrian Friday

Nearly 15 years ago, I recognised that I had become disatisfied that my research was
centred around the creation of novel technologies, without addressing the ways in which
these technologies were and are impacting society and the environment. I hadn’t fully
appreciated at this time, and perhaps I still don’t, but there’s a deep relationship between
technology, economics, society and environment – and also how technology can reinforce and
even accelerate unsustainable growth. I went on to study energy use in the home, how we
use energy to achieve thermal comfort, how technology can promote or negatively impact
environmental and social justice in digitally mediated work, and ICT’s global impacts. This
journey has helped me realise that digital technology is a tool for transformation, but it’s
also political, economic and embedded almost invisibly in society. What are the roles for
technology not just in optimising and tuning an unsustainable way of living; or in plugging
supposed information deficits – but in really changing thinking; challenging and making
visible the drivers of unsustainability; creating emphathy and radical coordinated action;
and driving bold leadership and governance on climate. I enjoyed the perpsectives from
meeting people from across the world variously engaged with climate and technology; plus
the solidarity and kinship that we’re working together. This reminded me that the climate
change impacts are urgent, global, collonial, and that technology also has a role in connecting
us with those most impacted. A lasting impression is our “ecopill” design, which helped
me confront the pervasive presumption that many (too many?) of us have the choice to
consume at the expense of others. It is discomfiting that in the first world at least, we
can only seemingly choose a sustainable future if we can afford and buy our way there as
a consumer? How do we give space for other non-techno-centric, non-growth centred, and
nature respecting paradigms?
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4.4 On the Importance of Policy and Impact for Sustainable HCI
Jason Jacques (University of St. Andrews, GB, jtj2@st-andrews.ac.uk)

License Creative Commons BY 4.0 International license
© Jason Jacques

My work mainly focuses on the ethical application of labour and how technology influences
decisions and lives. My recent work has focused on how our activities affect the environment.
In our discipline we often resort to quantitative data before we accept the impact – which
is challenging. The climate impact is colloquially settled, but the multifaceted impact is
so broad. In many ways technology impacts policy. This has been a story/theme of the
workshop. However, equally important is how policy impacts behaviour. I hope that this
mutual feedback cycle can be capitalised on, and cause us to develop our technology to feed
into this aspect to support a positive impact on sustainability, both for the community in
the room – but also more broadly as our work influences colleagues, our institutions, and the
wider world.

4.5 Sustainable HCI – Focusing on Interactions of Communities and
Societies

Kirsikka Kaipainen (Tampere University, FI, kirsikka.kaipainen@tuni.fi)

License Creative Commons BY 4.0 International license
© Kirsikka Kaipainen

We need to broaden our understanding of people in different communities with different
backgrounds in order to drive sustainable futures. Personally, this is one of the reasons I
came to this workshop. Although all participants are working in the academic world, there
are various perspectives and lived experiences to learn about. I’m also searching for the
next best step to take in my professional world, where to best use my own resources for
mitigating climate change and addressing social sustainability challenges. While individual
level behavior change is important (and tech can definitely support it), it seems urgent
to focus on interaction between different societal levels, such as how HCI could help in
deliberative democracy, and also how to determine what kinds of “lifestyles” are okay for
people: forming a big picture, looking at and analyzing people’s and communities’ footprints
and handprints, providing informed decision support for decision-makers. Already, this
workshop has given me a lot of food for thought.

4.6 An encouraging and hopeful exchange of diverse perspectives
Lenneke Kuijer (TU Eindhoven, NL, S.C.Kuijer@tue.nl)
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Ever since my PhD research, my work has situated itself at the touching points of design,
domestic energy demand and social practice theories. When I moved to the TU Eindhoven’s
Industrial Design Department this shifted to a stronger focus on interaction design. I find
the HCI community very inspiring due to its diversity of perspectives and generally rigorous
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& constructive review culture. This exchange of diverse perspectives and constructive
atmosphere is also something that I particularly appreciate about this workshop. Like the
others present, I am deeply concerned about the state of the world and feel helpless often with
regards to the things I can personally do to change this. I find it inspiring and stimulating
to find others struggling with very similar challenges and emotions; it eases some of the
pain and offers hope and inspiration. I believe HCI and I personally as a researcher and
teacher can make a difference. Systemic understanding translated into concrete, strategic
interventions can plan a key role here. Thank you very much.

4.7 Sustainability and Development
Neha Kumar (Georgia Institute of Technology – Atlanta, USA, neha.kumar@gatech.edu)
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My research lies at the intersection of Human-Computer Interaction (HCI) and sustainable
global development. I focus on care infrastructures, from global health informatics and
integrating data-driven/AI approaches with care to care work(ers), employing care-based
methods, as well as planetary care. Also in my role as serving president of SIGCHI,
I work towards global inclusivity and (hopefully) a more sustainable ecosystem of HCI
conferences. This workshop has been fantastic in bringing together such an incredible group
of conversations on sustainability (and the broad, diffuse scope of this word) as well as the
sustainable development goals all day yesterday. I plan to take back some of this energy to
my research, teaching, and service responsibilities in my university and beyond. Looking
forward to many more stimulating discussions over the next few days. Excellent as this
experience has been, it would be fantastic to, next time, have/see more participation from
those who live and work in the Global South – in Dagstuhl or elsewhere. Front of mind
today, as I listen to Jacki O’Neill’s keynote talk, is how we can approach this work more
radically, move towards more hybrid ways of operation, work towards doing more with less,
and maybe doing less in some ways as well.

4.8 Designerly Approaches to Behavior Change
Carine Lallemand (University of Luxembourg, LU & TU Eindhoven, NL,
c.e.lallemand@tue.nl)
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My research interests are mainly focused on experience design and evaluation methods, with a
strong will to develop methods and tools that can be relevant for practitioners. As a scientist,
I want to “equip” those who are currently designing technologies and shaping experiences
of individuals, groups, communities, society. I also have some experience working on topics
related to behavior change for healthy lifestyles, especially sedentary office work or exercising
motivation. These projects contribute to both physical and mental vitality. They rely on
aesthetics of interaction principles and the use of data as a creative material. To question the
status quo, I also enjoy exploring alternative ways of designing, for instance through critical
and speculative design, the aesthetics of friction or slow technology. The SDGs, I am most
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closely related to are: 3/ good health, and well-being 4/ quality education 8/ Decent work
and economic growth I am however excited to spend the week here in Dagstuhl discovering
other perspectives and envisioning how we, HCI researchers, educators and citizens, could
contribute to the sustainability challenges ahead.

4.9 Justice-led Technology Design for Biodiversity Conservation
Joycelyn Longdon (University of Cambridge, GB, jl2182@cam.ac.uk)
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My research interests are focused on co-designed/co-created technologies for tropical forest
biodiversity conservation, specifically working with rural forest-fringe communities that are
commonly excluded from conservation and technology research. I am currently working with
bioacoustic technologies that use environmental sound recordings and machine learning to
monitor biodiversity. Through interactive visualisation and participatory design methods,
I hope to build an interface that acts as a boundary object between conservationists and
forest communities and addresses tensions that arise with the “dataification” of forests.

4.10 Design for Imagination and Climate Futures
Dan Lockton (Eindhoven University of Technology, NL, d.j.g.lockton@tue.nl)
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My work as a researcher / educator / designer explores designing tools (of different kinds)
for participatory (re-)imagining and futuring in an age of transitions (and crises) in climate,
energy, and social inequalities. We need new models – new ways to think and new ways to
live – to help us imagine, understand, live, and even what we see as possible in our collective
futures. Design and HCI have a role to play, and the urgency of climate crisis makes this
really very acute. Design methods can enable people to share their experiences with others,
giving voice (or other appropriate metaphor) to underrepresented ideas and hopes, and
turning these ideas into experienceable prototypes which we can live with and reflect on,
sharing our imaginaries with each other. We can bring plural possible futures to life in the
present. I would like the HCI/Sustainability community to explore and value the possibilities
of imagination in relation to climate futures, and to value the capabilities to bring alternative
models to life.

4.11 Crafting Positive Narratives for Sustainable Living
Robin Neuhaus (University of Siegen, DE, robin.neuhaus@uni-siegen.de)
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In light of ever accelerating climate change, we are facing a regional and global challenge to
change the way we live towards a more sustainable lifestyle, in order to maintain a livable
planet for everyone. Sustainability has emerged as a critical objective in all areas of life and
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is not bound by disciplines. As designers and practitioners in the field of human-computer
interaction (HCI), we must contribute to this common goal and re-evaluate our goals and
actions. As tempting as it might be, we should not solely seek to contribute by making
things more efficient or to solve immediate problems with more technology. Alternatively,
I believe we can leverage HCI’s methodological tools and their potential to shape habits
and society through technology and applications. One key aspect is the importance of
crafting positive narratives for a future sustainable way of living. While the future can be
challenging to imagine and change can be intimidating, HCI is accustomed to exploring and
visualizing potential future technology, its use, and even its potential societal impacts. By
employing speculative methods, HCI researchers and designers can actively engage with
different possible futures. Here, approaches such as speculative design and design fiction
show promise to depict and negotiate desirable ways of living sustainably, highlighting the
positive role technology can play – or where less technology can be beneficial. Speculative
prototypes can facilitate discussions about how to rethink practices and aspects of our daily
lives to be more sustainable. By visualizing a part of a possible future as if it was real, we
can find out what is acceptable or realize how such changes can even spark joy.

4.12 The Complicated Interconnections between Digitalization and
Sustainable Development

Thomas Olsson, (Tampere University, FI, thomas.olsson@tuni.fi)
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In terms of sustainable development, digitalization can be viewed through Jacques Derrida’s
concept of pharmakon: a composite of remedy, poison, and scapegoat. This reminds us that
(i) different sustainability goals might be sensibly pursued by the means of digitalization, (ii)
the processes and products of digitalization may also be harmful and unsustainable, even if
the intentions were benign, and (iii) digitalization might be unfairly blamed for the faults
elsewhere in our society. I think this is a wonderfully simple, yet powerful framework to
regard the complicated relationship between these two megatrends shaping our times. My
own contribution to this area has so far focused on developing a course for master students
in Human-Computer Interaction, aiming to educate the future UX/interaction designers
more critical perspectives, systems thinking, and social scientific viewpoints in general, as
well as to underline the importance of sustainability also in this seemingly de-material and
apolitical professional field. Additionally, recently we’ve been trying to consider the digital
world through the concept of digital excess, and I’ll happily tell more about that another
time!
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4.13 Collaborative HCI for Sustainability: Bridging Divides and Driving
Change

Eunice Sari (UX Indonesia – Jakarta, ID & University of New South Wales – Indonesia and
Australia, eunice@uxindo.com)
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As a academic representing both the Global North and South, my pragmatic sustainability
perspective addresses the need for increased awareness in the Global South. Climate change
impacts have fueled this awareness, leading many young individuals to initiate community-
based projects. Sustainability has become integral to my academic and non-academic work
in the Global North. However, significant gaps in understanding sustainability persist across
contexts. I aim to identify these gaps and foster unity through collaboration. The recent
Dagstuhl Perspectives Workshop on A Human-Computer Interaction Perspective to Drive
Change Towards a Sustainable Future has been enlightening. Engaging with leading experts
in HCI-UX and sustainability, we focus on the well-being of our planet, exploring possibilities,
potentials, and challenges to find optimal solutions.

4.14 What Is “the Transition” We Should Design for?
Shadan Sadeghian (University of Siegen, DE, shadan.sadeghian@uni-siegen.de)
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Sustainability has been discussed as a prominent goal in legislation, political, and development
processes. Specifically with the current environmental crisis, there is an urgent need for
action for radical changes towards sustainable development. Sustainability is the result
of practices and behaviours that makes the future life of human and non-human beings
better on environmental, social, and economical levels. The question is how to make these
radical changes and whether people are ready or willing to make those changes? Through
this workshop, we discussed that change should be rather systematic and can primarily be
induced through legislation and policies. However, the role of technology in changing towards
sustainability through use and interaction with it cannot be ignored. The introduction of
new technologies per se could imply new cycles of production which could lead to more CO2
emissions. Nevertheless, we cannot put a stop on production, but we can produce more
sustainably and for sustainability. One question is how many products we need, and how
can HCI that aims for making more usable, enjoyable products avoid over consumption?
Of course, omitting technologies comes with changing the practices around their use. For
example, removing the car from a family requires them to redefine their daily commutes, and
this only will be possible if they have access to required resources such as public transport,
or are physically fit to bike. Another way is to design technologies that change the practices
through their use, contribute to sustainability while fulfilling other needs (e.g., riding a
scooter improves health besides being a way to commute). Designing technologies that are
attractive to people and can be integrate to their daily practices can also contribute to
economic growth which is one of the main drives of big players in industry, politics, and
legislation.
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4.15 Marginalised Perspectives on Interaction Design & Sustainability
Katta Spiel (TU Wien, AT, katta.spiel@tuwien.ac.at)
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I research marginalised perspectives on technology through a lens of Critical Access, par-
ticularly around embodied computing. There, I’m focusing on issues of (minority) genders
& disability (specifically neurodivergent and Deaf populations; though I’m hearing). My
work hopes to inform the design & development of technologies in ways that allow for
reflection, community and access beyond formalised criteria checklists. The workshop here
shows me how social & ecological sustainability are modes that co-constitute each other by
necessity. We won’t address issues of the climate catastrophy without decentering our ind-
vidual(istic) experiences and attending to the (human & non-human) others in a love-oriented
epistemological relationship.

4.16 Toward Sustainable Ubiquitous Computing-A Human-centered
Approach

Tengxiang Zhang (Chinese Academy of Sciences – Beijing, CN, tengxiangz@sigchi.org)
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The vision of ubiquitous computing, characterized by pervasive sensing, computing, and
interactive electronic devices, presents significant sustainability challenges. In his talk,
Dr. Zhang discussed his research that tackled these sustainability issues in the context of
ubiquitous computing. Using a human-centered approach, Dr. Zhang suggested centralizing
both computing power and energy on a few wearable devices on the body. This concept
aimed to make off-body ubiquitous devices battery-less and computation-free, contributing
to their sustainability. To bring this concept to life, Dr. Zhang developed backscatter-based
ultra-low-power sensors and interaction-based power transfer mechanisms. These innovations
are steps towards creating a more sustainable ubiquitous computing future.

5 Working Groups on SDGs

Through small group work and plenum discussions, we explored the role of each of the
selected SDGs and its targets in current HCI research and practice. This includes substance
(What type of interactive products are related to the goal? What type of research questions
and interventions are already addressing these goals?) as well as methods (What type of
development/research methods are already conducive to the goal?). This resulted in a map
of topics and methods in HCI, which already address sustainability and an overview of white
spots, that is, future opportunities to engage in sustainability through HCI.
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Figure 3 Poster Board from our discussion about the 17 SDGs and potentials we see for HCI.

5.1 Working Group on SDG 3: Good Health and Wellbeing
Carine Lallemand (University of Luxembourg, LU & TU Eindhoven, NL,
c.e.lallemand@tue.nl))
Matthias Laschke (University of Siegen, DE, Matthias.Laschke@uni-siegen.de)
Eunice Sari (UX Indonesia – Jakarta, ID & University of New South Wales – Sydney, AU,
eunice@uxindo.com)
Kaisa Väänänen (Technical University of Tampere, FI, kaisa.vaananen@tuni.fi)
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SDG 3 Good Health and Wellbeing “ensures healthy lives and promotes well-being for all
at all ages”. In our discussion, we first agreed on a possible approach and structure for
our analysis. Here, the division into three forms of knowledge – system knowledge, target
knowledge, and transformation knowledge (e.g., according to Pohl, C., Hirsch Hadorn, G.
(2006): Gestaltungsprinzipien für die transdisziplinäre Forschung, Munich: Oekom Verlag)
– seemed to be particularly useful for the analysis. This approach is often applied in the
context of sustainability science and involves an iterative process of learning, planning, and
implementation involving multiple stakeholders and perspectives. Systems knowledge involves
understanding the structure and function of the system under study, while target knowledge
involves defining clear goals for sustainability. Transformational knowledge refers to the
strategies and actions needed to achieve those goals, including identifying potential trade-offs
and developing strategies and actions to facilitate transformative change.

The goal to be achieved was set by the SDG 3 “Good Health and Wellbeing ensures
healthy lives and promotes well-being for all at all ages”. Therefore, we first focused our
discussion on the existing knowledge (i.e., system knowledge) in HCI regarding the goal.
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The following items summarize which HCI topics provide system knowledge related to
SDG 3:

Impact of environment on health and subjective wellbeing:Climate change affects not
only the environment but also the health and wellbeing of humans. There are, besides
the existence of mankind, also very concrete and short-term interests to stop climate
change as soon as possible.
Access to healthcare (i.e., inclusive healthcare): Universal access to healthcare is almost
non-existent worldwide
Data/AI developments and lack of data literacy: More and more data is available. This
could be used for the benefit of humanity and nature. At the same time, few people can
process and interpret this data. Data is not even a separate subject in school, although it
is central in an information age.
Intrinsic motivation from people: People and their motivation are deciding factors when
it comes to the big transformation.
Tech-push solutions rather than supporting human needs: The development of new
technologies in HCI is still too much based on new technological rather than social
possibilities. Despite a certain technological saturation (i.e., phenomena like “good
enough”), enhancing well-being is not at first place in innovation development.
Productivity as a driver or innovation rather than subjective wellbeing: The current
economic system, to which HCI belongs and contributes, is focused on growth and
productivity. Self-determination and an increase in wellbeing have a subordinate role.
They are rather soft factors.

The following items represent topics we covered in our discussion of how HCI’s research
efforts already contribute to achieving SDG 3:

More than one human (design)
Personal informatics (self-tracking)
Telemedicine/Homecare
Explainable/transparent AI
Positive design/Experience design
Exploration of meaningful design spaces of new technologies
Low- or no tech
Calm/warm/slow technologies
Workplaces that promote wellbeing
Physcalisation/visualization of data
Healthcare for women
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5.2 Working Group on SDG 4: Quality Education
Eunice Sari (UX Indonesia – Jakarta, ID & University of New South Wales – Sydney, AU,
eunice@uxindo.com)
Markus Fiedler (Blekinge Institute of Technology – Karlshamn, SE, markus.fiedler@bth.se)
Carine Lallemand University of Luxembourg, LU & TU Eindhoven, NL, c.e.lallemand@tue.nl)
Thomas Olsson, (Tampere University, FI, thomas.olsson@tuni.fi)
Marc Hassenzahl (University of Siegen, DE, marc.hassenzahl@uni–siegen.de)
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SDG 4 Quality Education (QE) aims to ensure inclusive and equitable quality education,
and HCI provides a set of opportunities: 1) Improved accessibility to education for everyone,
no matter of location, disabilities, socio-economic conditions, and situations in life. HCI
promotes lifelong situated and experiential learning (and assessment) opportunities, as well as
stakeholder participation in design and operation. 2) New or improved learning experiences.
HCI allows for designing digital tools and interfaces that facilitate positive, engaging and
effective learning experiences, social connections between teachers and learners from different
places, resilience, lifelong and challenge-based education. 3) Improved organisation. HCI
supports the right-scaling of educational resources and joint curriculum development. It
helps to remove institutional barriers and enables a holistic end-to-end learning process.
However, HCI also brings a set of challenges of relevance for any QE-related design process,
for instance: 1) Focus on socio-technical aspects beyond infrastructures; 2) Match people
and resources; 3) Realise that technologies make their own policies and realities; 4) Increase
digital literacy; 5) Teach HCI beyond universities; 6) Articulate our values; 7) Frame societal
issues; and 8) Combine research and activism.

5.3 Working Group on SDG 8: Decent Work and Economic Growth
Education

Jason Jacques (University of St. Andrews, GB, jtj2@st-andrews.ac.uk)
Shadan Sadeghian (University of Siegen, DE, shadan.sadeghian@uni-siegen.de)
Katta Spiel (TU Wien, AT, katta.spiel@tuwien.ac.at)
Robin Neuhaus (University of Siegen, DE, jtj2@st-andrews.ac.uk)
Thomas Olsson (Tampere University, FI, thomas.olsson@tuni.fi)
Neha Kumar (Georgia Institute of Technology – Atlanta, USA)

License Creative Commons BY 4.0 International license
© Jason Jacques, Shadan Shadeghian, Katta Spiel, Robin Neuhaus, Thomas Olsson, Neha Kumar

Our group looked at the targets and indicators and were in consensus that these were
too focused on numbers, and failed to capture meaningfulness of work. We discussed how
decent work may or may not be meaningful, and how HCI could focus on work becoming
more focused on meaning. As an example, we considered academia and how work models
in academia target numbers over quality of life, even though “when we are happy we are
performing better” arguably. On the topic of growth, we talked about what would entail
“sensible growth” or “slowth” and how this might impact our HCI research and practice. We
concluded that “capitalism is likely not saving us.”
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5.4 Working Group on SDG 10: Reduce inequalities
Daniel Pargman (KTH Royal Institute of Technology – Stockholm, SE, pargman@kth.se)
Kaisa Väänänen (Technical University of Tampere, FI, kaisa.vaananen@tuni.fi)
Neha Kumar, (Georgia Institute of Technology – Atlanta, USA)
Kirsikka Kaipainen, (Tampere University, FI, kirsikka.kaipainen@tuni.fi)
Jacki O’Neill (Microsoft Africa Research Institute – Nairobi, KE,
Jacki.ONeill@microsoft.com)
Katrien de Moor (Norwegian University of Science and Technology – Trondheim, Torgarden,
NO, katrien.demoor@ntnu.no)
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We started our discussion on SDG 10 “Reduced inequalities” by an initial reflection on the
understanding of inequality and on how “improvement” in this respect may take very different
forms. Briefly discussing all goal targets and indicators associated to SDG 10 led to a shared
view that (1) the proposed targets are not very radical and that (2) there is a lack of goal
targets aiming to reduce growth of those with a higher income as a strategy to address this
goal (instead of targeting mainly income growth from below). While we discussed various
opportunities for HCI in the context of SDG 10, some of the recurring themes have to do with
understanding inequality and barriers to equality at different levels; methods and tools for
increasing representation and for giving a voice to those who are currently not heard (based
on an understanding of how they want to be voiced) and for ensuring that they are heard;
research and practices to unpack bias in technology (e.g., bias in AI) and to transition to
more transparent and bias-aware technology. However, there are various barriers to (further)
realising the potential role that HCI can play, one of them being how to make people care?
How to ensure that relevant activities in this respect trigger action, e.g., at the policy level?

5.5 Working Group on SDG 11: Sustainable cities and communities
Shadan Sadeghian (University of Siegen, DE, shadan.sadeghian@uni-siegen.de)
Dan Lockton (Eindhoven University of Technology, NL, d.j.g.lockton@tue.nl)
Anjali Karol Mohan (INDÉ – Bangalore, IN, anjali@integrateddesign.org)
Jacki O’Neill (Microsoft Africa Research Institute – Nairobi, KE,
Jacki.ONeill@microsoft.com)
Lenneke Kuijer (TU Eindhoven, NL, S.C.Kuijer@tue.nl)
Adrian Friday, (Lancaster University, GB, a.friday@lancaster.ac.uk)
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Our starting point was looking at societal and economic drivers that we were seeing as
working against environmental and social sustainability. We believe that systemic change is
needed to redress the balance between forces of globalisation, environmental and societal
exploitation that are working against social and environmental sustainability. Especially in
light of recent geo-political changes highlighting how long, remote or complex supply chains
can be disrupted and are neither safe nor resilient under assertions and future impacts of
climate change.
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How is the flow of money, and digitisation of services with environmental and climate
impacts, and of labour driving these systems. What role does HCI and the design of digital
technologies in reshaping these to better meet local needs and reduce the externality costs?
Ultimately, we felt that an opportunity space led in addressing and supporting pro-social and
pro-community activities, and addressing and correcting folk theories and anti-climate mis-
information and discourses of delay. We saw this as “digital infrastructuring” of sustainability,
and promoting better awareness and connection to technologies, business and governmental
failures to act with regards to “theft of the commons” to promote pro-sustainable agency
in all its forms. We finished with a discussion about how to transform deeply embedded
and market led aspirations of consumerism to provide a notion of alternative values to make
being more sustainable aspirational, c.f. “attractive sustainability”. How might we amplify
and build community around potentially disparate actors, overcome barriers, and give voice
for greater solidarity and drive toward pro-sustainable community?

5.6 Working Group on SDG 12: Responsible Consumption and
Production

Susanne Boll (University of Oldenburg, DE, susanne.boll@uni-oldenburg.de)
Joycelyn Longdon (University of Cambridge, GB, jl2182@cam.ac.uk)
Katrien de Moor (Norwegian University of Science and Technology – Trondheim, Torgarden,
NO, katrien.demoor@ntnu.no)
Markus Fiedler (Blekinge Institute of Technology – Karlshamn, SE, markus.fiedler@bth.se)
Gözel Shakeri (University of Oldenburg, DE, goezel.shakeri@uni-oldenburg.de)
Dan Lockton (Eindhoven University of Technology, NL, d.j.g.lockton@tue.nl)
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We were aware from the start that a large proportion of HCI (and design) research focused on
“sustainability” already arguably addresses SDG 12 – from “design for sustainable behaviour”
(e.g. energy use feedback) through applications of social practice theory, to servitisation
(product-service systems), etc, it seems as though HCI and design researchers have found
the “responsible consumption” aspects of SDG 12 to be something very much within the
ambit of their domain. However, we noted that the “production” aspects of SDG 12 were
less well-addressed in HCI, at least within the HCI areas that we as a group had experience
in. We noted that while aspects like circular economy ideas, sharing economy, alternatives to
fast fashion, repairability (and right-to-repair), attention to production and material supply
chains (traceability, and the labour practices involved), distribution logistics, and so on, had
some currency in design research, they were not so often discussed within mainstream HCI,
and yet there were many opportunities, including consideration of how to achieve higher
quality digital experiences more sustainably (linking to discussions elsewhere at the Dagstuhl
Perspectives Workshop about, for example, how academic conference norms might change)
which could have significant impact.

Our discussion included noting that while the focus of HCI on SDG 12 topics is often the
individual, a refocus on social groups, policymakers, and industry would also offer potentially
transformative opportunities. Even with individual-focused HCI work on consumption, it is
often about making technologies (or use) more “efficient”, rather than challenging norms,
disrupting consumption patterns, doing more with existing things rather than creating new
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things, or embodying alternative economic models. Is it preferable to consume less, or to
consume better? The answer is not as simple as the question sounds. In some ways some of
this work could be characterised as greenwashing a “wants” economy rather than addressing
underlying issues. Can HCI go beyond the assumptions that if only people have more/better
information (a deficit model), they will necessarily consume more responsibly? Can HCI be
more radical, showing the magnitude of change needed, and enabling new patterns of living?
We explored whether visualisation (or “visibilisation”, maybe using AR) or tangibilisation,
making parts of systems that are currently invisible, visible (e.g. showing e-waste and whole
product lifecycles), or figures that are relevant – including to decision-makers upstream rather
than just consumers – would make a difference. We asked whether HCI could engage with
some of the sociological issues such as attachment to products (or ownership, or “the new”),
the social value of “success” attributed to material goods, phenomena such as taste regimes,
conspicuous consumption, mindless consumption, perceptions of norms around consumption
(e.g. through practical “speculative” design enacting different ways of living, or presenting
alternative realities to stimulate people’s imaginations) We were also aware that much of this
work in HCI has traditionally been centred on a very global north conception of consumption
practices and needs, and that contexts, societal norms, assumptions around “development”,
and relevant issues to address can be very different in the global south – what local practices,
or indigenous knowledges, offer different ways of addressing SDG 12?

5.7 Working Group on SDG 13: Climate Action
Alexander Raake (TU Ilmenau, DE, alexander.raake@tu-ilmenau.de)
Jacki O’Neill (Microsoft Africa Research Institute – Nairobi, KE,
Jacki.ONeill@microsoft.com)
Anjali Karol Mohan (INDÉ – Bangalore, IN, anjali@integrateddesign.org)
Kirsikka Kaipainen (Tampere University, FI, kirsikka.kaipainen@tuni.fi)
Adrian Friday (Lancaster University, GB, a.friday@lancaster.ac.uk)
Daniel Pargman, (KTH Royal Institute of Technology – Stockholm, SE, pargman@kth.se)
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We saw taking and supporting climate action as addressing an interconnected and systemic
problem, “doing the work”, “promoting the salience” of the need for climate action at multiple
stages and by many actors, together, and with greater awareness as to the outcomes. We
thus framed HCI in the context of working to address systemic issues that prevent climate
inaction.

This could mean holding various stakeholders (broadly cast – governments, businesses,
leaders, citizens, scientists) to account. Providing tools to gather or communicate evidence as
to the positive and negative impacts of policies impacting the climate, and their effectiveness
or unintended consequences, to help identify meaningful positive change. Helping share the
experience of climate change as it impacts people, society and environment; recognising that
the impacts of climate change are not evenly experienced across the world in space and
time. Using this experience as a lever to increase empathy and motivate changes in different
stakeholder groups. Addressing the information war, supporting clear narratives, accounts
and storytelling around action or inaction. Especially overcoming barriers to appreciate the
climate science such as dealing with the inherent uncertainty and challenges of communicating
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this science, to make it a critical societal topic of debate, where climate inaction is no longer
tolerated (c.f. drink driving). Practically, joining and supporting communities to accelerate
and infrastructure positive and timely action. And finally, countering discourses of delay and
misinformation, avoiding critical misunderstandings and even toxic and subverted discourse.

We saw this as a step change for HCI, from driving more efficient X, or better user
experience Y, to deeply engaging with barriers to climate action, positive change, and more
transformative and timely action across the systems.

5.8 Working Group on SDG 16: Peace, Justice and Strong Institutions
Nicola Bidwell (University of Melbourne, AU & International University of Management,
NA, nic.bidwell@gmail.com)
Joycelyn Longdon (University of Cambridge, GB, jl2182@cam.ac.uk)
Alexander Raake (TU Ilmenau, DE, alexander.raake@tu-ilmenau.de)
Gözel Shakeri (University of Oldenburg, DE, goezel.shakeri@uni-oldenburg.de)
Katta Spiel (TU Wien, AT, katta.spiel@tuwien.ac.at)
Jason Jacques (University of St. Andrews, GB, jtj2@st-andrews.ac.uk)
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In looking at Sustainable Development Goal 16, Peace, Justice & String Institutions, we began
with an overview of the goal targets, which include a broad array of areas. Some of these
targets have with concrete outcomes, such as ending abuse of children (16.2), while others
have concrete timelines, such as providing legal identity for all by 2030 (16.9); though there
was some discussion about the extent and inclusiveness of this with reference to the target
to enforce non-discriminatory laws and policies (16.B). In some respects, the group felt there
was scope to strengthen the targets, such as only reducing illicit flows of arms (16.4), while in
other aspects there were some concerns raised about how the target might conflict with other
personal freedoms, such as with the target to strengthen national institutions (16.A). Much
of our discussion was focused on the democratic aspects of the goal and its targets, including
reducing corruption (16.5), improving transparency (16.6), broadening participation at local
(16.7) and international (16.8) levels, and finally regarding increasing access to information
(16.10). We considered these targets in relation to aspects that must reflect the inclusiveness
of the goal: cultural context, trust in the community, epistemic injustice, and belief in decision
makers. We felt that the goal highlighted several opportunities around improving access
to data, visibility, and transparency. These areas are strongly supported by HCI, through
techniques such as visualisation, data curation, presentation, and structuring information in
a customisable and layered experience. Finally, we briefly considered the tensions that were
raised in creating a common understanding and allowing space for multiple meanings to be
explored. We also touched upon more opportunistic engagement with the goal, and goals,
and how this might create further distortion or tension both by actors and through our own
work.
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6 Speculations

6.1 Introduction and Method
Transformation requires critical engagement with possible futures. While many treat the
future as something to discover, we understand the future as something – at least in part
– to be “made”. In this sense, we not only anticipate future problems based on today but
imagine desirable futures to explore and better understand the mindsets, methods and
technologies necessary to make these futures happen. [20] argued that an utopian science, a
science of possible change, requires research into three different types of knowledge: system
knowledge, goal knowledge, and transformation knowledge. Traditionally, science focuses
on the production of system knowledge, that is descriptions, models, or theories of how
things are. However, to change we need to explore and discuss how things ought to be to
set desired goals. Futuring and speculation, for example in the form of design fiction, is one
way to critically [10] or constructively [9] engage with possible futures (see also [2] [16] [17]
[21]. Speculation is a way to analyse and to better understand the intricate entanglement of
technology, people, and policies. It is able to question dominant narratives of technology in
general and Human-Computer Interaction and provides starting points to rewrite them.

In the workshop, we introduced positive speculation as a form of analysis of possible
futures (see [9]). We formed four groups. The instruction was to start with the knowledge
encapsulated in some of the Sustainable Development Goals (SDG) discussed on Tuesday
(see section 5), however, to acknowledge their limits, to go beyond them, or to ignore them
completely. Groups were then asked to imagine “positive” (meaningful, in line with the
SDGs) everyday situations (who, where, activities, feelings) in the near future (2028) and to
explore how this situation had been and is still shaped by people, policies, technologies. The
groups did so through worldbuilding and storytelling, roleplay and a form of anticipatory
ethnography (e.g., [16] ). In general, we encouraged the groups to make their own futures,
pick topics they find engaging, without a strong focus on technology.

The results were presented in the form of 20 minute group performances and discussed in
the plenum at the end of the day (16:00 – to 18:00).

6.2 Four Speculations
In the following, we summarize the four speculations as presented by the groups.

6.2.1 GROUP 1: “Global Sugar Act”

Susanne Boll (University of Oldenburg, DE, susanne.boll@uol.de)
Markus Fiedler (Blekinge Institute of Technology – Karlshamn, SE, markus.fiedler@bth.se)
Lenneke Kuijer (TU Eindhoven, NL, S.C.Kuijer@tue.nl)
Neha Kumar (Georgia Institute of Technology – Atlanta, USA, neha.kumar@gatech.edu)
Eunice Sari (UX Indonesia – Jakarta, ID & University of New South Wales – Sydney, AU,
eunice@uxindo.com)
Thomas Olsson (Tampere University, FI, thomas.olsson@tuni.fi)
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“The United Nations” think-tank for revising the 2030 Integrated Development Goal for
Nutrition, Environment, Decent Work and Degrowth began its online meeting. Four parti-
cipants, four time-zones, four beverages. One participant, with her early morning beverage,
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Figure 4 Global Sugar Act Speculation

discusses how it is oat-milk with a novel scent-based taste of coffee [inspired by existing
technology: air-up 1; another, at the end of her day, sips a light “beer”, also scent-based
taste only, and the others sip scent-based health and chocolate drinks. The group discusses
how quickly the scent-based infusions changed the beverage market since the Global Sugar
Act was introduced. Originally, the act was implemented to address the implications of
sugar as a serious threat to health. While originally focused on the health issue, the Act had
multiple additional consequences, economically, environmentally as well as on innovation.
First, sugar-producing regions adjusted their agricultural regimes. Naturally sweetened
products became rare luxuries, especially chocolate. Cacao producers stepped into other
products and professions, improving their labour position in the process. Today’s meeting
focuses on translating lessons from this transition to coffee-producing regions, which are
experiencing decline because of the more recent switch to scent-based coffee. Observers
asked how the Global Sugar Act was introduced in the first place, and why honey, a popular
replacement of sugar, was still available in spite of it.”

This speculation prompted reflection on the multifaceted entanglement of policies, techno-
logical responses, and further (economical) impact. It depended on a radical policy decision
regarding global health, which then had consequences for food production practices across
the world, but also on everyday practices such as having breakfast or celebrating a birthday.
It highlighted the potential of an existing technology to step into the space created by radical
policy and to turn it into a triple win (when optimistically approached).

6.2.2 GROUP 2: “Glow in Care”

Joycelyn Longdon (University of Cambridge, GB, jl2182@cam.ac.uk)
Dan Lockton (Eindhoven University of Technology, NL, d.j.g.lockton@tue.nl)
Kirsikka Kaipainen (Tampere University, FI, kirsikka.kaipainen@tuni.fi)
Gözel Shakeri (University of Oldenburg, DE, goezel.shakeri@uni-oldenburg.de)
Shadan Sadeghian (University of Siegen, DE, shadan.sadeghian@uni-siegen.de)
Nicola Bidwell (University of Melbourne, AU & International University of Management,
NA, nic.bidwell@gmail.com)
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“Welcome egalitarian council of the Global Majority, and all people and life beings of the
former Global Souths”, said the chair. Delegates responded, “Glow in care”. The meeting
began with the monthly report on the Global North’s transition to a care-based economy as

1 * inspired by existing technology (air-up: https://uk.air-up.com/)
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Figure 5 Glow in Care Speculation.

introduced by the newly formed sovereign coalition of the Global Majority. Under the new
economic system people received “glow” when they actively engaged in sharing resources
sustainably or acted with an ethic of care (Gilligan 1982). Professor John assessed the
progress using the Doughnut Economics model (Raworth, 2017) and summarised population
characteristics in a matrix with Egotism-Reciprocity and Resistance-Enthusiasm dimensions.
He illustrated these using interviews with people at different stages of transition: a senior
woman who resisted the non-exploitative use of resources; an enthusiastic, but tired, former
taxi driver whose livelihood now depends on cycling a rickshaw; a “whistle-glower”, who
informs about the illegal cartels who were stealing “glow”; and, a millennial enthusiast who
felt less anxiety and loneliness under the new system.”

This design fiction sought to frame societies in the Souths from the perspective of socio-
psychological abundance, not deficit. It depicted a radical transformation of the global
economic system, with “glow” to replace currency to represent actions that contribute to
sustainability. This transformation had begun with local movements of avocado and coffee
farmers joining together. In order to prompt reflecting on what constitutes the capability for
resilience and the need to learn from the Global Majority in managing resources sustainably
the performance broke “the fourth wall”.

6.2.3 GROUP 3: “The EcoFLOW Pill”

Daniel Pargman (KTH Royal Institute of Technology – Stockholm, SE, pargman@kth.se)
Carine Lallemand (University of Luxembourg, LU & TU Eindhoven, NL,
c.e.lallemand@tue.nl)
Adrian Friday (Lancaster University, GB, a.friday@lancaster.ac.uk)
Jason Jacques (University of St. Andrews, GB, jtj2@st-andrews.ac.uk)
Matthias Laschke (University of Siegen, DE, Matthias.Laschke@uni-siegen.de)
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“Activists”, the British Prime Minister said quietly, “were now engineering the EcoFLOW
pill and dosing people involuntarily.” The Prime Minister took the issue seriously since it
was out of hand and had forced his government to now heavily promote the voluntary use of
EcoFLOW. Many citizens had already voluntarily taken the pill, with its effect estimated to
last for 12-14 months. Doctors around the country were routinely explaining to patients how
the drug leads to negative physical responses to others and their own eco-unfriendly practices,
such as taking the car, and to the enhanced experience of engaging in sustainable practices,
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Figure 6 EcoFlow Speculation

for example a heightened sense of enjoyment of the nature walk and of cycling to work. To do
so, EcoFLOW stimulates the vagus nerve, part of the parasympathetic system. The strong
bodily reactions to unsustainable practices has created strong tensions in relationships and
in families if members have taken different decisions in regards to consuming the pill. Indeed,
activists’ practice of setting up serial Tinder dates to slip the pill into the drink was causing
widespread disruptions to marriages and parents were justifiably upset when their teenage
children slipped them the pill.”

Composed of three narrative parts (the manifesto of scientists published on the Dagstuhl
website, the British Prime Minister’s speech and a doctor’s appointment), this speculation
prompted reflection on ways to creatively exploit the felt-experience of ecoanxiety. It turned
sustainable practices into a disruptive social challenge, rather than framing sustainability as
an individual choice. In addition it prompted thoughts on activism, potential illegal activist
practices, and the tension between individual freedom and the need to act.

6.2.4 GROUP 4: U4ya – “Community and Water”

Kaisa Väänänen (Technical University of Tampere, FI, kaisa.vaananen@tuni.fi)
Anjali Karol Mohan (INDÉ – Bangalore, IN, anjali@integrateddesign.org)
Katrien de Moor (Norwegian University of Science and Technology – Trondheim, Torgarden,
NO, katrien.demoor@ntnu.no)
Robin Neuhaus (University of Siegen, DE, robin.neuhaus@uni-siegen.de)
Katta Spiel (TU Wien, AT, katta.spiel@tuwien.ac.at)
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“Remember how it all started: “To promote more efficient use of water, the government is
now subsidising the costs for community housing projects to remodel.” We came together
as a community, discussed how we can change the way we use water and have fun together.
We built models of our remodelled housing complex and slowly everything took shape. Of
course, it was a little hard in the beginning to let go of the large bathtubs and spa amenities
we used to have in our personal bathrooms. But now many of us greatly cherish the new
shared activities that came with it and how we are closer than ever. Enjoying a comfortable
bath while exchanging what’s new over a beer, or caring for the community garden as the
laundry is slowly soaking – I would not want to miss that anymore. A visit every now
and then to the museum of Water-‘ways’ that Were (commissioned by the water utilities
department), housing the relics of water infrastructure – shower heads, bathtubs, water
bottles, big water pipes, laundromats – are all reminders of the wasteful (and individualistic )
lifestyle that we “enjoyed” from a “place of ignorance”. The experience does draw expressions
of incredulousness from our children and is often a topic of over-dinner conversation for our
families. To promote more efficient use of water, the government is now subsidising the costs
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Figure 7 EcoFlow Speculation.

for community housing projects to remodel. Community members engaged in play, using
miniatures to physically model the design of their infrastructure. Imagining how walkways
between shared showering, bathing and washing facilities might open new opportunities for
social engagement and care, community members.”

This speculation engaged physical play around built infrastructure. It prompted con-
sidering how the need to change to support more sustainable practices and consuming less
resources would not lead to a feeling of missing out, but to a better quality of life. A closely
knit diverse community has managed to turn the challenge of a strict rationing of water
supply and strict regulations of reusing grey water into positive communal practices. Bathing
and laundry have become weekly social rituals that do not only matter for hygiene but
also strengthen togetherness. Water is used and reused in planting and gardening projects,
which the community takes great pride in. In that, it was relevant to the group to include
a community perspective over individualised approaches or system level overwhelmedness.
While more individual technological solutions, such as a novel shower designed to only
“freshen up” were discussed as well, the design fiction stresses how new community practices
can help shape narratives of a more sustainable positive future. Additionally, this fiction
makes a point in turning not just to an always far away future that assumes technocentrism
in a Global North sense, but rather a sideways consideration of existing practices with
geographies that continue with deep-rooted, long standing cultural practices that have the
potential to steer sustainable living. It shows that orienting ourselves towards a community
requires rethinking our current individualistic practices and creating infrastructures that
support differing individual needs within a collective.

6.3 Reflection: Emerging Themes
In this section, we briefly summarize the themes emerging from the speculations itself and
the discussions following the presentations of the speculations.

6.3.1 Theme: Role of Community

A predominant narrative of change, especially when it involves technology, is one of individual
behavior. In this view, people are “free” to either adopt or ignore more sustainable lifestyles.
It remains basically choice, how to be mobile, how to heat, how to eat, or how to be healthy.
Other people, that is the social, is framed as a source of pressure, interfering with individual
choice. It is the individual, who is responsible for sustainability. Two of speculations, “U4ya”
and “Glow in Care”, were about the pursuit practices that produce, reproduce and use the
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commons and create communality, also known as of “commoning” [5]. They frame the social,
that is, community as a resource. “Glow in Care”, for example, envisions how the cumulated
knowledge of communities (here from the Global South) challenges the dominant Western
way of exploiting rather than caring. A community based on shared values has the power
to change the existing. “U4ya” points at community as a “safety net”, a way to face the
manifold challenges posed by necessary radical changes required to live more sustainable.
Both views acknowledge the importance of community as a motivator and a support of change.
In fact, all the design fictions spoke in various ways to the need for coordinated actions
and reframing efforts in HCI from an isolated and individualist approach to sustainability
(see also Jacki O’Neil’s keynote in Section 3.1). While not made explicit in the speculation,
technology can play a role in facilitating community building, for example, by providing
accessible infrastructures for communities, exchange of values, views, and strategies, for
example between people in the Global Norths and those on the ground in the Souths (e.g.,
[6]). The tension between the overwhelmingly individualist frame of HCI, and indeed all of
modern life, and collectivist approaches can be creative.

6.3.2 Theme: Positive Practices

Especially in saturated Western societies, sustainability is often understood as a threat to the
current lifestyle, a dystopian step back rather than an utopian step forward. Sustainable life is
depicted as bleak and undesirable. The speculations paint a different picture. They emphasize
the capability of humans to adapt their practices to changes in conditions. This can be
preserving, for example, when in the “Sugar Tax” speculation global change in the availability
of resources, such as cocoa or coffee, lead to the wide adoption of a new technology (here:
scent-based taste) to be able to carry on with beloved rituals and habits (e.g., breakfast). It
can also be disrupting, when for example “U4ya” reshapes practices of water use, such as
bathing or laundry, from the rather hidden and private into something shared and communal.
In both speculations, people quite naturally respond to external demands by developing
adapted practices, which are positive and meaningful. First, this can be understood as a plea
to simply trust the ability of people to respond positively to changed circumstances. Second,
we can support this by providing potential positive narratives of the everyday life after the
introduction of external change, such as a new policy (see [13]). Third, we should encourage
scientific real world experimentation with change to make alternatives experienceable and to
foster people’s ability to positively respond to alternatives. From a technology-perspective
this highlights how technology is inextricably entangled with our practices. It should not be
thought of as separate and neutral, but as integral and constituting. While in HCI the typical
strategy is to adapt technologies to current practices, this entanglement offers the possibility
to introduce new sustainability-related technologies first and to rely on the transformative
powers of these technologies.

6.3.3 Theme: Policies and Technology

All four speculations tell stories about how technology and its adoption is heavily intertwined
not only with the social per se (see theme “the role of community”) but also with policies. In
“Sugar Tax”, the banning of sugar had been a starting point for small technological changes,
in “Glow with Care” an alternative “regime” defined care to be the ultimate “currency”, or
in “U4ya” extensive regulations on water use triggered a social and a technological response.
Interestingly, these speculation place policy changes at the beginning of their story, rather
than at the end. They see policy changes as a trigger rather than as a response. “ecoFLOW”
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is different. Here a “technology” is set free and only after the fact policies emerge as a
response. However, no matter the direction, these speculations remind us of the fact that
technology should never been seen as independent from rules and regulations. While HCI as
a discipline seems well aware of the social embedding of technology, it seem less aware of the
politics of the technologies suggested. For example, forms of contextual analysis have been a
ubiquitous part of research and practice for decades. A lot of effort is put in understanding
people directly affected, their tasks, and the physical as well – albeit to some lesser extent –
organizational context they use the technology in. There is no equivalent standard analysis
for the political dimension of a new technology. But this seems required especially in the
field of change for sustainability. In line with the present speculations, typical questions to
answer would be, which policies may support the beneficial effect of any given technology
(and which may obstruct) as well as to which new policies a given technology may lead.

6.3.4 Theme: Autonomy and Coercion

In general, technologies for change are often scrutinized from the standpoint of manipulation
and coercion. Nudging through technology is often critically seen as ethically questionable.
“ecoFLOW” paints a more nuanced picture. In this speculation, a pill creates viscerally
negative sensations when the person who took it or other close people behave unsustainably.
In one part of the story, people are tricked by activists into swallowing the “ecoFLOW” pill,
and as a consequence not only need to behave sustainable against their will but also need
to explain under which debatable circumstances they caught the pill. Others however take
the pill as a form of self-commitment, because they know that they cannot rely on their
willpower alone. In another variant of the story, members of the younger generation slip the
pill to their parents, as a form of self-defense, because changes in behavior are imminent to
survive, even if some people do not agree. This speculation highlights the many shades along
a potential continuum of autonomy and coercion. In fact, it is hard not to feel sorry for
the activists or the children because they lose patience with all the people who seem unable
to change, even though it seems to be of utmost importance to do so. The “ecoFLOW”
speculation reframes unsustainable behavior as a sickness, a pathology, one has to manage.
While everybody seems amiable and understanding of the difficult condition people are put
in, there is an acceptance of the underlying premises about which behavior is good and bad.
To coerce into the good may not be ideal, but as long the result justifies the means it might
be acceptable. In this sense, the “ecoFLOW”-pill is akin to a new “social norm” established
through technology. From the perspective of the design of technologies for behavior change, it
seems crucial to better understand the many shades of autonomy/coercion to find acceptable
and effective solutions. On the one hand, technologies, which do not create feelings of friction,
that is restrict autonomy, may not be in any way effective in changing beloved routines. On
the other hand, too much friction may lead to resistance and reactance, which in turn will
reduce effectiveness as well. Finding a balance is the ultimate challenge of behavior change
technologies (see Hassenzahl and Laschke, 2015).

6.3.5 Theme: Activism and Research

A final theme emerged from the discussion about the speculations rather than from the
speculations themselves, namely the relationship between activism and research. Many
scientific disciplines take pride in remaining neutral. In terms of Schneidewind’s (2017) model
(see introduction to this section on speculation) they primarily create system knowledge
with the intention to factually describe how it is. In technology-oriented disciplines, basic
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technologies take the place of system knowledge. HCI, however, is per definition concerned
with the way technology is used in everyday life. This was always accompanied with strong
normative notions about how technology ought to be (e.g., usable) and how it as to be
sensibly designed (e.g., in a human-centered way). In this sense. HCI always had been an
utopian science, concerned with making the world better through technology. The same logic
that drove the notion of HCI as acting as an “advocate of user’s needs” could be applied to
sustainability. HCI could face the responsibility of becoming a lobby for the environment,
just as it has already become a lobby for users. For HCI, research and activism doesn’t seem
to be as much of a contradiction.

7 Conclusions and Actions

In a last step, we will group the narratives into larger coherent themes. This can be input to
a provocative as well as reflective paper/website about possible sustainable futures, the role
HCI might play, and the potential transformations needed to achieve this. As a result from
the workshop the participants collected a set of statements that characterize the role that
HCI should take on making a positive change for sustainability. We will elaborate on these
statements in our Dagstuhl Manifesto for this Perspectives Workshop.

The organizers envision a number of follow-up activities from the Dagstuhl Perspectives
Workshop. The central venues in the field of behavioral science and computer interaction
offer a great platform to propose new workshops and bring together the participants from
the Dagstuhl Perspectives Workshop and further researchers in the field. We also envision
that the Dagstuhl Perspectives Workshop will initiate collaborations on projects and project
proposals and mutual visits of the participants and their PhD students to exchange and
continue the discussions that started in Dagstuhl. During the closing days of the Dagstuhl
Perspectives Workshop we collected several of the participating researchers which will be
implemented in the months to come. Below some of these actions are summarized.

Education: Participants will work on a curriculum on sustainability that complements
our existing courses in Human Computer Interaction. We will aim to educate future
generations and equitable access to sustainability.
Recognizing Sustainability in HCI: Give paper that contribute to sustainability in HCI
more visible recognition. Invite authors to add a section to their paper that makes a
sustainability statement on their research and encourage journals and magazines to ask
for such a section. Also raise awareness for sustainability topics for reviewers.
Funding and project: Lobby at funding agencies to a strong recognition on sustainability
in funding schemes and references to the SDGs as one framework for addressing global
goals in our research.

7.1 About the organizers
7.1.1 Nic Bidwell

Nicola Bidwell is inaugural Adjunct Chair for Sustainability on the Executive Committee of
the Special Interest Group for Computer Human Interaction (SIGCHI) of the Association for
Computer Machinery (ACM); and, for nearly 20 years, has researched in HCI with a focus
on the Global Souths and socio-ecological sustainability. Her research encompasses working
with Aboriginal people in north Australia and inhabitants of rural Namibia, South Africa,
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Mozambique, Kenya, Uganda, Indonesia, Argentina, Mexico and India. She initiated the first
panel on Indigenous Led Digital Enterprise at a leading HCI forum in 2008, co-founded the
African HCI Conference in 2016 and her ethnographically informed design work with rural
collaborators in South Africa received an award for its contribution to social and economic
development. Her research is distinguished for combining novel intellectual contributions with
measurable and sustained social impact, as illustrated by being chosen as a best-practice case
in Future-proofing: Making Practice-Based IT Design Sustainable. Nic’s analyses of relations
between spectrum regulation and involvement in designing and deploying technologies for
community networks (CNs) and community radio have also informed policy debate. Her
recent studies include experiences of conditional programming in philanthropic donations,
interactions with algorithms in ride-sharing platforms, and onto-epistemic translations in
designing probabilistic programming languages for marginalised knowledge practices. Nic
has taught in universities around the world. She is currently Associate Professor and Head
of the Techno-Anthropology research group at Aalborg University, Denmark; however, for
the past fourteen years she lived and worked in southern Africa, where she continuesas an
adjunct Professor at the International University of Management, Namibia. Nic’s work has
theoretically and practically directly aligned with nearly half of the SDGs. Her support
and studies of CNs, for instance, tackle economic marginalisation (e.g., SDG 8) and gender
equality (SDG 5) directly; her design and implementation of community-based solar charging
in three different projects have tackled affordable clean energy (e.g. SDG 13); and, across
her work, from the rainforests of tropical north Queensland to the Kalahari desert, there is a
constant theme of considering indigenous people’s and local ways of knowing and caring for
their ecological environment (e.g. SDG 10).

7.1.2 Susanne Boll

Prof. Dr. techn. Susanne Boll is Professor of Media Informatics and Multimedia Systems
in the Department of Computing Science at the University of Oldenburg, in Germany. She
serves on the board of the OFFIS–Institute for Information Technology, in Oldenburg. Prof.
Dr. Boll earned a doctorate with distinction from the Technical University of Vienna, Austria.
She received her Diploma in Computer Science with distinction from the Technical University
of Darmstadt, Germany in 1996. Her research field lies at the intersection of human computer
interaction and interactive multimedia in which she has an excellent scientific track record.
Her research passion is developing interactive technology for people, joining novel innovative
technology development with user needs and social acceptance in the center of her research.

Susanne Boll has been debating with the scientific community on what multimedia can
do for sustainability [8] and how human computer interaction related to the Sustainable
Development Goal 3: Good Health and Well-being [3]. In several scientific research projects
she has developed novel technology for personal health and interactive technology in ambulant
and stationery care [11]. As a female researcher in computer science she has always been
an advocate for gender equality in STEM for many years and has led scientific projects for
introducing Computer Science to girls. She has studied how physical computing can facilitate
the understanding required for learning the subject matter for children [1] and middle-school
girls [19] which relates to Sustainable Development Goal 5: Gender Equality. Her ongoing
work looks into acceptable technology for humans in cooperation with automation and
artificial intelligence which relates to Sustainable Development Goal 8 to promote sustained,
inclusive and sustainable economic growth, full and productive employment and decent work
for all (e.g., [15]). Recently she was the lead author of a white paper on “Mit Künstlicher
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Intelligenz zu nachhaltigen Geschäftsmodellen” (With artificial intelligence to sustainable
business models [7]. She is also currently building a new theme of interaction design in her
group for eco-friendly purchase with Dr. Gözel Shakeri joining her team (c.f. [22]).

7.1.3 Marc Hassenzahl

Marc Hassenzahl is Professor for “Ubiquitous Design” in the Department of Business Com-
puting at the University of Siegen, Germany. With his group of designers and psychologists,
he explores the theory and practice of designing pleasurable, meaningful and transforming
interactive technologies. He currently leads or participates in five national and international
research projects. While the main theme of all projects is to use design as a means to
create meaningful technology-mediated everyday experiences, the projects range from the
question of how to use AR/VR in the health-domain (HIVE, BMBF) to how to best design
assistive robots (e-VITA, EU, Honda Research Grant). He is author of “Experience Design.
Technology for all the right reasons” [12], co-author of “Psychologie in der nutzerzentrierten
Produktgestaltung. Mensch-Technik-Interaktion-Erlebnis” (“People, Technology, Interac-
tion, Experience”) (Springer, with Sarah Diefenbach). His current h-index (according to
Google Scholar) is 56 with a total of 22158 citations. Sustainability and Human-Computer
Interaction is a recurrent theme in Marc’sl work. His broader focus is on behavioral and
attitudinal change and the role technology can play as an intervention to instill transforma-
tion of everyday practices. Individual motivation and ability to change already had been a
topic in his doctoral dissertation, which addressed intertemporal choice and self-regulation
(e.g., willpower) – both typical problems in acting sustainably. Since 2010, he has worked
with Dr. Matthias Laschke on a particular approach to technological intervention, called
“pleasurable troublemakers” [14]. This led to the successful application of Dr. Laschke for the
funding of MOVEN (MOtivationale und VErhaltensändernde Nachhaltigkeitstechnologien/
Motivational and Behavior Change Technologies for Sustainability) a “Junior Research Group
in Social-Ecological Research” (FONA, BMBF) in cooperation with LMU Munich, RWTH
Aachen, the Wuppertal Institute as well as Miele. The faculty is about to establish a new
Juniorprofessorship “Interaction Design for Sustainability and Transformation”. Sustain-
ability and HCI is a recurrent theme in Prof. Hassenzahl’s teaching, for example, with
research courses given in the HCI Master in the winter term 20/21, as well as in 21/22. In
his role as dean, he is a member of DECODE, the European Deans Council For Sustainable
Development.

7.1.4 Kaisa Väänänen

Kaisa Väänänen is a full professor of user experience (Human-Computer Interaction) in
Tampere University, Finland. Kaisa leads the research group of Human-Centered Technology
(IHTE) in the unit of Computing Sciences. Kaisa has over 25 years of experience in research
related to human computer interaction both in university and industry. In 1995-2004, she
worked at Nokia Inc, in leading positions of user needs research and strategic consumer
insights. Kaisa’s research interests cover user experience and human-centered design, with
emphasis on design research of digital services for advancing sustainability and human-
centered AI. Kaisa is an author of >160 peer-reviewed academic publications. She is very
active in the international research community, and frequently takes part in organizing
conferences related to user experience and human-computer interaction. In 2013-2018, Kaisa
served six years as a member of Academy of Finland’s research council for Natural Sciences
and Engineering.
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Related to SDGs, Kaisa Väänänen’s research is addressing themes from both environmental
and social sustainability perspectives: 1) Digital societal participation of all kinds of youths
(SDGs 3, 10 and 16). In this research, Kaisa’s team has studied the design and use of digital
tools for societal participation, for example in legislation, mental wellbeing and educational
development [23]. 2) Smart persuasive technologies for sustainable behaviour (SDGs 11,
12 and 13). In this research line, the research has focused on social robots and how they
can be used as proactive agents and mediators of people’s sustainable behaviour [4]. 3)
Novel digital technologies for urban environments (SDGs 3, 11 and 13). In this line of
research, positive citizen experiences and wellbeing is studied through human-centered design
of interactive technology concepts for urban residents [18]. Outcomes of all topics include
models, frameworks and design guidelines for human-technology interactions advancing
technologies.

8 Literature overview

Before the workshop, we asked the participants to add one paper or one video to the workshop
wiki that in any way relates to the topic of the workshop and that they have identified as key
paper or video in the field (theory, new directions, and visions; not their own research). This
allowed each participant to prepare themselves for the workshop by going through the list of
proposed papers and videos to read or watch those which are yet unknown. By this we will
also make sure that each of the interdisciplinary fields can share their key publications which
might not be so visible to other fields.

Below we present the compilation of this reading list.
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