
Three Shifts for Sustainable HCI:
Scalable, Sticky, and Multidisciplinary

Robert S. Brewer
Dept. of Computer Science

Aarhus University
8200 Aarhus N, Denmark

rbrewer@cs.au.dk

ABSTRACT
While there has been a steady increase in sustainable HCI
research, there remains a lack of consensus on how to en-
sure this research moves us towards achieving sustainability.
This paper suggests three ways the sustainable HCI commu-
nity might shift to better address the challenge of achieving
global sustainability. First, we should shift from creating only
small-scale solutions to systems and solutions that are scal-
able to many users and environments because the problem of
sustainability is vast in scale. Second, we should shift from
short-term solutions to ‘sticky’ solutions that will continue
to have an impact over decades, because sustainability is a
problem that will span generations. Third, the sustainable
HCI community must shift from an insular focus on our com-
munity to a broad engagement and collaboration with other
research communities involved in sustainability research.
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INTRODUCTION
The area of sustainable HCI has exploded, leading to many
researchers working in this area. However, as described in the
workshop extended abstract [10], it is unclear how much this
research has been brought into practice. Drawing on experi-
ences from the Kukui Cup project [3, 6, 2] and the EcoSense
project (http://ecosense.au.dk), I suggest three shifts in
sustainable HCI research:

• from small-scale prototypes and conclusions to solutions
with built-in scalability,

• from solutions that are unlikely to be of long-term utility to
solutions that are sticky for long-term use, and
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• from an insular focus on our own HCI community to col-
laborations with the broad range of researchers and practi-
tioners in sustainability.

This paper addresses the following questions from the work-
shop CFP:

2. What do we know, from within and beyond HCI, about how
sustainability might be achieved?

4. How can HCI research help achieve sustainability?
7. How can we make better use of sustainability knowledge

from outside HCI?
8. How can we encourage work that contributes substantively

to practical efforts to achieve sustainability?

SCALABLE
The problem of sustainability is multifaceted and immense
in scale. For sustainable HCI research to make any substan-
tial practical impacts, the results of the research will not only
have to be replicable but also scalable to meet the size of the
challenge. One aspect of scalability is the scale of the eval-
uation. Research that is evaluated through a two week study
with 20 people that is never followed up with additional work
is unlikely to have substantial practical impact. To demon-
strate that our research is having an impact beyond novelty,
we need larger studies conducted for longer periods of time.
One way to achieve this result could be partnering with col-
leagues in other fields with experience conducting larger and
longer studies (also suggested by Froehlich et al. [5]). Fur-
thermore, adapting a systematic framework from the field of
evaluation that applies both qualitative and quantitative meth-
ods will ensure that we don’t make superficial and flawed im-
pact evaluations of technology based on inadequate data [1].

Another aspect of scalability is the ability of the research
outputs to reach a large scale. When one of the outputs of
HCI research is software, it should be developed to the point
where it can be used by a broad audience. For example, pub-
lishing software on GitHub (https://github.com/) with an
open source license can help to broaden adoption, and allow
others to extend or adapt the software to their needs.

If the software provides a service component, which is in-
creasingly common, the service should make use of modern
service deployment methods to make it easy for other de-
velopers to deploy the service, and to allow the service to
scale easily. With the growth of cloud computing, it is now
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quite feasible for a single developer to economically deploy a
system which can scale up computing resources dynamically.
For example, Heroku (https://www.heroku.com/) provides
a service that developers can easily use to deploy their sys-
tems in a scalable fashion. Designing open source software
for cloud deployment also allows other groups to deploy their
own versions of services. These shifts would allow research
systems to scale to hundreds of thousands or millions of users.
In some cases, it might make sense to commercialize software
and services, if that is the best way to make them available to
a broad audience in a sustainable manner.

For outputs that are theoretical in nature or implications for
design, the results must be broadly disseminated outside of
the HCI community in order to have an impact. The broader
audience may not only include other research communities,
but also the general public in order to popularize those ideas.

STICKY
As described in the workshop extended abstract, sustainabil-
ity is a complex, “wicked” problem. There will be no sin-
gle solution, because sustainability is not a single problem in
the same way cancer is not a single disease. However, one
thing that is clear: achieving the goal of global sustainability
will be a long process that takes place over decades of ef-
fort. Therefore, any technologies that attempt to help achieve
sustainability need to be sticky: they must achieve sustained
results over long periods of time.

One way to achieve stickiness in technology is through gam-
ification [4] or serious games [3]. The incorporation of game
play holds the potential for long-term engagement, as shown
by the passion and time-commitment of online game play-
ers [7]. However, game play in sustainability applications
can also lead to an excessive focus on individual action and
on easily-measured metrics which might not accurately re-
flect progress towards the desired goal. For example, as a
result of our Kukui Cup research on energy competitions con-
ducted in college residence halls, we found that the metric of
kilowatt-hours saved was often misleading due to difficulty in
computing the energy use baseline [6].

The growing focus on practice-orientated approaches instead
of resource consumption [9, 11] also provides potential av-
enues for stickiness. In the practice orientation, the consump-
tion of resources is an unintended side-effect of the activi-
ties that people engage in every day. People do not think
of themselves as consumers of kilowatt-hours any more than
people eating a meal view themselves primarily as consumers
of calories. By a thorough understanding of these everyday
practices, there is the potential to introduce new practices that
will be readily adopted, but are also more sustainable as a
side-effect.

For example, for many people in the United States, the prac-
tice of getting to and from work or school is accomplished
using a personal automobile, which provides ample conve-
nience. An alternative practice would be to use public trans-
portation, which can be less expensive, but is often perceived
as less convenient due to the need to consult route maps and
schedules to determine how to arrive at the desired destination

on time. Providing easier-to-use interfaces to public transit
schedule information could increase the convenience of pub-
lic transit, thereby making it a more desirable practice. The
switch from driving a car versus taking public transit would
be adopted, with no appeal to being ‘green’. The fact that
using public transit is more sustainable than using a personal
automobile is a consequence, rather than the primary focus of
the new practice.

From this perspective, research outside the typical sustainable
HCI areas can actually contribute to the goal of sustainability.
In the field of software development, security and privacy are
no longer be the domain of a small group of security experts:
writing secure software is now every developer’s responsibil-
ity. Perhaps sustainability now needs to be an attribute that
all HCI researchers think about when designing systems.

Actions by individuals alone will be insufficient in achieving
sustainability. Sustainability will require changes in policies,
infrastructure, and social norms. Achieving these changes
will require further community and political action; there-
fore, HCI research areas like digital democracy and online
movement organization can also be seen as potential paths to
sustainability.

MULTIDISCIPLINARY
Many sustainable HCI researchers are not aware of work
in sustainability being done outside the CHI community.
Froehlich et al. found that many eco-feedback systems de-
veloped by the CHI community did not cite or seem aware of
the decades of prior research in the area from other fields like
psychology [5]. HCI researchers may also fail to address new
areas such as emerging energy systems that are well-known
by many working in the energy field, as pointed out by Pierce
and Paulos [8]. This lack of connection to other streams of
research outside our discipline can lead to false assumptions
and repeated work, or even irrelevance.

The sustainable HCI community must actively engage with
the wider sustainability community. We must encourage ex-
ternal experts to participate in the HCI community through
joint authorship of publications and inviting them to partici-
pate in HCI conferences. We must also participate in confer-
ences outside the HCI sphere not only to reach, but also to
learn from the broader sustainability community. For exam-
ple, the Behavior, Energy, and Climate Change (BECC) con-
ference (http://beccconference.org/) is filled with sus-
tainability practitioners and researchers from government, in-
dustry, non-profits, and academia. Though BECC in particu-
lar is somewhat known in the HCI community, we must con-
tinue to seek out ways to connect outside HCI, since they
won’t be looking for us.

ACKNOWLEDGMENTS
This work has been supported by The Danish Council for
Strategic Research as part of the EcoSense project (11-
115331) and has been partly funded by the Danish Energy
Agency project: Virtual Power Plant for Smartgrid Ready
Buildings and Customers (no. 12019).

2

https://www.heroku.com/
http://beccconference.org/


I would like to thank the members of the Ubiquitous Comput-
ing and Interaction group, the EcoSense team, and the mem-
bers of the Collaborative Software Development Laboratory
for the many conversations that have helped shape the views
expressed in this paper. Comments from Yuka Nagashima
and Johanne Mose Entwistle helped to clarify the themes of
this paper.

REFERENCES
1. Blunck, H., Bouvin, N. O., Entwistle, J. M., Grønbæk,

K., Kjærgaard, M. B., Nielsen, M., Petersen, M. G.,
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