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Environmental Data in SHCI: Concepts and Interaction Techniques

MARTIN V. A. LINDRUP, Department of Computer Science, Aalborg University, Denmark

Departing from the understanding that environmental data in turn shape the kinds of questions that we can ask about the state of
the world and that we shape data in various ways, there is an increasing need for research that focus on how environmental data
are mediating our relationship with the state of the world. Using food as a case, we set out to gain insights into what characterizes
environmental data, how people engage with and make sense of the world through data. In this paper, we present drivers for our
research, preliminary results, and plans for future work toward a greater understanding of the concepts and interaction techniques for
environmental data in sustainable human-computer interaction.

CCS Concepts: • Human-centered computing → Human computer interaction (HCI).
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1 BIOGRAPHY

My name is Martin Lindrup and I am a PhD-student in the Human Centred Computing (HCC1) group at the department
of Computer Science at Aalborg University. My PhD journey started September 2020 which means that I am 1.5 years
into the project (i.e., half ways). My motivation for attending the Doctoral Consortium at NordiCHI’22 is to gain new
perspectives on the framing of my project and how my work can be synthesized and qualified. Also, I hope to gain a
better understanding about how to manage my process based on insights about how others PhD students in similar
fields are managing their studies and transferring their obtained knowledge into an overall contribution.

2 INTRODUCTION

Throughout the last two decades, a sustainability agenda within Human-Computer Interaction (i.e., Sustainable Human-
Computer Interaction; SHCI) has rapidly expanded due to global environmental sustainability (while acknowledging the
multi-faceted nature of sustainability, including economic and social aspects [21], this work is limited to environmental
sustainability) issues of air pollution, climate change, and deforestation to name a few. An area of SHCI that has
received increased attention recently is that of food production and consumption. This can very well be because food
consumption, and all the many processes contributing hereto, is viewed as a key sustainability challenge in HCI (e.g.,
due to unequal power relations and disconnects between environmental data and people’s everyday lives) [19] and
because it is becoming increasingly possible to collect and use environmental data in order to address sustainability
problems.
1https://www.hcc.aau.dk/
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Fig. 1. A collection of images from the studies that we have conducted: a) probe kit that we sent to participants, b) coded food
products that we received, c) workshop activity where participants examined food items, d) one of two prototypes that we created for
enactments, and e) participant enacting with prototype in a local supermarket.

Multiple researchers have provided people with data (e.g., on food miles, share of organic food, climate footprint),
mainly using eco-feedback, persuasion, and nudging approaches, to promote rational and informed decisions toward
more sustainable food practices [7]. The understanding of people as rational agents that are merely uninformed, and
thus disempowered, has been criticized from multiple angles [4]. Instead, a turn in the SHCI community has been
toward triggering open-ended reflection (e.g., [1, 4]) and emphasizing a combination of objective and subjective aspects
of environmental data [2, 5, 6, 16, 17, 20]. This break with data as objective facts raise a number of questions. What
characterizes environmental data? How do they part-take in reflexive processes? How do we make meaning out of
them and connect them to the very real experiences of e.g the climate crisis? In order to gain an in-depth understanding
of the role that environmental data play in our day-to-day lives — how we conceptualize and interact with them — our
work is guided by the following research questions.

(1) What characterizes environmental data in relation to sustainable food consumption?
(2) How do people make sense of the environment (data) through engaging with data (the environment)?
(3) How can we make experiences with data that emphasize relational and material aspects of the environment?

3 RELATEDWORK

As environmental data continue to move into our lives (e.g., through outdoor thermostats, electricity meters, and
infographics about the environmental impact of various food groups), an increasing amount of research has started to
investigate on data as part of social and cultural contexts (e.g., [8, 9, 13]). Dourish [8] stresses that data shape the kinds
of questions we can ask about the world and Gitelman (eds.) [13] argues that we are shaping data when collecting,
processing and displaying them. This relational aspect between data and our social worlds has also recently made its way
into SHCI research (e.g., [2, 5, 6, 17]). Liu et al. [17, p. 1320] argue that “[...] reductive measures fail to capture the contours

of personal experiences [...]” and as a result “environmental data needs to be situated and narrated to have meaning”.
In addition, a fruitful path for research is to use environmental data to extend our ability to reflect on sustainability
issues through enabling local, relational, and embodied experiences of data and their connections to larger realities [2].
Lastly, Soden et al. [20] advocate for drawing on both science and art to address the affective and relational elements
of data (e.g., climate data) that are rarely explicated in statistics, maps, and charts. Instead of reducing reflection to a
cognitive and/or affective process based on presumably objective data, we outline an opportunity for exploring the
multitude of connections for environmental data in SHCI to provide critical reflection about sustainability in the context
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of food consumption. This research is influenced by phenomenology and postphenomenology readings — we experience
the world through our embodied, relational, material being.

4 RESEARCH APPROACH AND RESULTS

I base my work on Research through Design [22], a variety of probing techniques, and a combination of qualitative
(e.g., interviews, workshops, observations) and quantitative (e.g., data logging, surveys) data collection methods.

In order to approach answering RQ1, I, together with my colleagues, investigated how people experience and
evaluate their food based on environmental data. The study involved two rounds of semi-structured interviews with 16
sustainability conscious people (participants were screened using Sustainability Consciousness Questionnaire [12]) and
the deployment of a cultural probe [11] that participants used in connection to one of their food shopping trips. The
‘shopping probe’ prompted participants to put stickers in traffic-life colors onto the products they bought based on
whether they evaluated it to be unsustainable (i.e., red sticker), sustainable (i.e., green), or they were unable to access the
item based on their own criterion of sustainability (i.e., yellow), fig. 1a and fig. 1b. The study, detailed in [16], allowed
us to gain an understanding into perceived meaningful data for accessing food sustainability together with challenges
and opportunities hereto. Key findings include: (1) people use diverse and sometimes conflicting data and information
for evaluating sustainability of products; (2) decisions about products are negotiations of values that take into account
accumulated local knowledge and data cultures; and (3) the opportunity for research to bridge environmental data with
subjective experiences of sustainability and provide an ‘operational context’ [18] for the data to equip people with the
resources to access, interpret, and take action.

To gain additional insights for RQ1 and to address RQ2 and RQ3, we conducted a combined co-design workshop and
speculative enactment study with multiple stakeholders. The workshops comprised of both Tell and Make activities
(cf. Tell-Make-Enact framework [3]) where participants, in Tell activities, discussed how sustainability information
on products and through technology could be improved (fig. 1c); thus, providing more in-depth empirical knowledge
for answering RQ1. The rest of the study contributed mainly to RQ2 and RQ3 through Make activities during the
workshops that revolved around envisioning (the role(s) of) future technologies in sustainable food shopping and how
they would enable engaging in conversations about environmental data, the food system, and sustainability issues.
Through the Enact activity (i.e., post-workshop speculative enactments [10]), we studied these technology visions in
practice in order to bring fourth more perspectives about the relationship between environmental data and everyday
food shopping. First, we found that embodied and tangible representations of data offer ways of engaging that bring
forth our ethical and material relations - to food, to data, to our environment. Second, data representations can be
designed to bring future ‘trouble’ [14] of global temperature changes into an everyday context as a way of triggering
open-ended reflections. Additional insights for answering RQ2 and RQ3 were obtained through a two-month mixed
methods study of the use and perception of a technology probe that provides energy use data about products to people
during their food shopping. The study consisted of pre-interviews, two month deployment of a technology probe [15]
with continuous surveys, and post-interviews. We show that by presenting data in multiple layers (i.e., abstracted
and graphical; specific and textual; and relational and contextual), it is possible to foster in-depth reflections about:
environmental impact of consumption patterns, norms and values, and data narratives.

5 REMAININGWORK

Currently, I am working on two projects with researchers from KTH Royal Institute of Technology to unfold more
perspectives of environmental data in SHCI. One study investigates how data can be part of sense- and change-making
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processes for waste management in apartment complexes. The other focuses on how physicalization, materialization,
and embodied experiences of environmental data can result in reflections about the environment. Besides these two
projects, we plan to synthesize our results from all the studies and organize a framework for the identified concepts
and interaction techniques for environmental data in SHCI. The challenges that I am encountering at this point in my
project relates mainly to whether the focus on open-ended reflection is too vague and how I can tie the work that I
have already done and that I am planning into a coherent thesis.
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