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Zero-Waste Data
Creating a Sustainable Data Physicalization Workshop Kit

SARAH HAYES,Munster Technological University, Ireland

Fig. 1. The Zero-Waste Data Physicalization Kit will include (1) reusable materials, e.g. board games and toys, (2) measurement tools
(3) biodegradable materials, and (3) containers and labels for grouping and annotation.

Workshops are often used to introduce new practitioners to data physicalization concepts and methods. However, the environmental
impact of the materials and methods used in these types of workshops is often at odds with the short lifespan of the generated artefacts.
I propose the development of a Zero-Waste Data Physicalization Kit, comprised of a mix of reusable, repurposed, and biodegradable
materials and tools. I discuss the motivation and conception of this toolkit, including a set of criteria developed for material selection. I
conclude by offering thoughts on future work that I intend to conduct in this area, including a planned research study to evaluate the
Kit’s capabilities for supporting the introduction of data physicalization to novice practitioners.
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1 INTRODUCTION

Data physicalization refers to the practice of giving physical form to data (cf. [9], [1]). Although there has been a
relatively recent surge in interest in this discipline, the practice remains mostly unknown amongst the general public.
Prototyping workshops in which participants create their own physicalizations are an established method of facilitating
the introduction of the concepts and practices related to this space to new groups of creators (e.g. [4], [7], [10]). The
artefacts generated in these workshops are often, by their nature, short-lived and transitory. They exist to facilitate
learning and exploration, rather than to persist and be reused. However, the materials and methods selected for use in
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these workshops are typically not considered with this short lifespan in mind. Moreover, the environmental impact
of these activities in terms of waste generation and resource usage has not been investigated. While biodegradable
materials, such as food [10], and reusable materials, such as building blocks [7] have been used in past physicalization
workshops, the approach of selecting workshop materials based on their environmental impact has not been explored in
this context. I propose to address this gap through an exploration of sustainable prototyping techniques for introducing
data physicalization, through the development of a sustainable workshop kit.

2 BACKGROUND

This research can be situatedwithin awider body of Sustainable HCI (SHCI) work that seeks to address the environmental
impact of human activities within HCI through an exploration of materiality, practice, and frameworks for design - what
DiSalvo and colleagues [3] called sustainability in design (e.g. [13], [12], [2]). In the context of Data Physicalization, the
topic of sustainability has been primarily addressed thus far through data topic selection (e.g. [14], [11], [15]). However,
the wider environmental impact of physicalization, as a research area and practice, remains under-explored. Given that
the process of making data physical requires the practitioner to engage in activities that consume energy and materials,
and produce waste in a way that diverges widely from traditional information visualization, I suggest that this is a
key area of exploration for Data Physicalization researchers. Other key strands of Data Physicalization literature that
influenced the work presented here are documented examples of past physicalization workshops (e.g. [5], [7], [10], [4]),
as well as existing physicalization kits (e.g. [8], [7]).

3 THE ZERO-WASTE PHYSICALIZATION KIT

I am in the process of designing the Zero-Waste Physicalization Kit, which will be used to conduct workshops that allow
people to explore data physicalization creation whilst minimising the environmental impact of these activities. The
Zero-Waste Physicalization Kit is being designed with the following criteria in mind:

(1) Materials should be reusable and, where possible, repurposed or found.
(2) Waste from the workshops should be kept to an absolute minimum. Any waste that is generated should be

biodegradable.
(3) Any consumable materials should be natural and biodegradable, easy to replenish, and ethically sourced.

See fig. 1 above for examples of proposed materials. My purpose in creating this tool kit is twofold: (1) to explore
materials and methods for sustainable prototyping and exploration activities in introductory data physicalization
workshops, and (2) to explore the opportunities and boundaries of zero-waste materials for supporting the design of
data physicalizations. For instance, I am interested in investigating how various physical variables (e.g. weight, scale,
position) can be introduced to people using this constrained set of materials and tools.

4 CONCLUSION AND FUTUREWORK

In this paper, I have briefly presented my work and motivation for developing the Zero-Waste Data Physicalization Kit.
I am in the process of organising a series of introductory physicalization workshops with fine art and digital media
students using the Kit. My aim in conducting these workshops is to investigate the usefulness of the Kit for introducing
physicalization practices. Additionally, I will investigate the boundaries and constraints this approach to prototyping
places on designers. Furthermore, I intend to explore how sustainability intersects with prototyping practices for data
physicalization beyond introductory workshops.
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