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ABSTRACT

1

Predictions of people’s behaviour increasingly drive interactions with a new generation of IoT services designed to
support everyday life in the home, from shopping to heating.
Based on the premise that such automation is difficult due
to the contingent nature of people’s practices, in this work
we explore the nature of these contingencies in depth. We
have designed and conducted a technology probe that made
use of simple linear predictions as a provocation, and invited
people to track the life of their household essentials over a
two-month period. Through a mixed-method approach we
demonstrate the challenges of simple predictions, and in turn
identify eight categories of contingencies that influenced prediction accuracy. We discuss strategies for how designers of
future predictive IoT systems may take the contingencies
into account by removing, hiding, revealing, managing, or
exploiting the system uncertainty at the core of the issue.

Research in HCI is beginning to examine how people experience emerging ‘proactive’ Internet of Things (IoT) technologies in their everyday lives [20], for example to automate
elements of food shopping [57]. Current approaches for managing grocery shopping vary, relying on various degrees of
automation and technology, including buttons for instant
re-ordering (e.g. Amazon Dash), and ‘meal kit’ subscription
services. Yet these do not account for existing products in the
home, and ‘smart’ fridges that attempt to monitor groceries
as yet do not feature automated re-ordering. Prospectively,
future technologies will combine elements of all of these
approaches but must address the challenge of predicting
shopping needs for such a system to be adopted at scale.
For these IoT systems to deliver the expected economic
and societal benefits [37], they face the challenge to fit into
the contingent practices that shape the lived experience of
household shopping and consumption [30]. In this work, our
primary aim is to investigate these contingencies to develop
an understanding of household product consumption that
can be used to inform the design of IoT-based services that
leverage consumption data. For example, ‘automated replenishment’ services that make use of IoT-enabled prediction
of essential product use in the home to trigger automated
repurchasing and delivery. Managing essential products in
the home is an opportunity for HCI to address numerous
challenges, including reducing food waste [19, 50] and accessibility challenges for less-abled people [17]. However, while
approaches to predict household consumption are emerging [56], an understanding of the contingent nature of actual
consumption that shapes the uncertainty that designers of
predictive systems should take into account is lacking.
To address this gap, we have conducted a two-month long
technology probe deployment in ten UK households. Our
quantitative findings demonstrate shortcomings of simple
predictions of consumption; and our qualitative analysis
of participant feedback gathered throughout the study and
semi-structured interviews with participant households reveals eight categories of contingencies that participants used
to explain why predictions were wrong. In turn, we discuss
strategies that designers can adopt to address the uncertainty
effected by the contingent nature of product consumption.
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