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‘Everything in the Forest Is the Forest’: 
A Decade of the Sustainability  
in (Inter)Action Forum

as contemporary design emerged in 
tandem with the industrial order, 
design has been implicated in various 
ontological distinctions, dominant 
among them the belief that humans 
stand over and against nature. But 
where designers used to understand 
their work as part of the need to protect 
humans from the forces of nature, many 
now see design as a means of working 
with, for, and from nature. Designers, 
in other words, are rediscovering—or 
rather unforgetting [1]—that humanity 
is part of nature, thus drawing on design 
not only to prevent environmental 
degradation but also to regenerate eco-
social entities.

We can sense this shift with the 
introduction of design strategies such 
as biomimicry, and with the increasing 
use of organic, renewable materials 
such as bamboo and mycelium in the 
construction of new artifacts and built 
environments. But no less important 
is the inclusion of nonhumans as active 
participants in design processes. This 
change of attitude—from seeing the 
relations between humans and nature 
as adversarial to synergistic—provides 
an antidote for both human-centrism 
and ecomodernist approaches that 
seek to decouple humans from nature. 
It also means, however, that designers 
will sometimes choose to stand back 
and observe, respect, and learn from 
knowledge systems that recognize 
humanity is already part of nature. If we 
understand design as intentional action 
toward a specific outcome, the decision 
not to design is, as paradoxical as it may 
sound, no less designerly.

From affirmative to transformative 
design. While in many instances design 

The Sustainability in 
(Inter)Action forum first 
appeared in Interactions 
in 2011 (May–June, Vol. 
18.3). It sought to create 
a space for highlighting 
innovative thought, 

design, and research in the area of 
interaction design and sustainability, 
welcoming a diversity of approaches 
to the topic across human-computer 
interaction (HCI) communities. 
Whether aimed at small fixes or grand 
solutions, based in academia or industry, 
taking place in neighborhoods or 
studios, the work featured in the forum 
aimed to inform, inspire, and provide 
hope that more sustainable ways of 
designing and being in the world are not 
only possible but already emerging.

Over the past decade, the forum 
showcased 25 efforts to bring 
sustainability into interaction design—
not as an afterthought but as a core 
requirement—positioning sustainability 
as the sine qua non of design in 
Anthropocenic times. Forum articles 
embodied the sustainability human-
computer interaction (SHCI) 
community’s desire to reach beyond 
itself to new members and communities; 
to explore novel ideas, practices, and 
tool kits; and to demonstrate ways that 
the designerly imagination can cultivate, 
enact, and embolden transformative 
change. The forum challenged the 
rhetoric of “greenwashing” and the logic 
of extractivist practices, and debated 
methods to reduce consumptive 
lifestyles and increase the efficiency of 
industrial practices. It showcased 
solutions aimed at individual choices 
and more-collective paths for change, 

highlighted material fixes and creative 
practices, and provided insightful ways 
to foster community engagement and 
build bridges to other research and 
practice communities. Taken as a 
whole, the articles exhibit not only the 
wealth of sustainable approaches 
already available to designers but also 
the community’s willingness to 
critically reflect on its own roles and 
responsibilities as catalysts of more 
sustainable futures. Our hope that such 
futures are within reach rests on several 
promising directions for design, 
summarized here.

From control of nature to designing 
with, for, and from nature. Insofar 

Roy Bendor, Delft University of Technology, Lisa P. Nathan, University of British Columbia,  
Matthew Louis Mauriello, University of Delaware, Oliver Bates, Lancaster University

Many now see  
design as a means  
of working with,  
for, and from nature.

In this forum we highlight innovative thought, design, and research in the area of interaction design and sustainability, 
illustrating the diversity of approaches across HCI communities. — Roy Bendor, Editor
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SUSTAINABILITY 
RESOURCES 
Whether or not they are already 
involved with sustainability, readers 
may find the following list of 
resources and initiatives useful for 
pursuing sustainability in and through 
design:

• Sustainability and climate 
chairs are often nominated at ACM 
conferences such as CHI, MobileHCI, 
CSCW, and UIST. CHI recently 
introduced a subcommittee dedicated 
to critical and sustainable computing. 
The ACM SIGPLAN Climate Committee 
has created a set of useful resources 
for those interested in getting involved 
in an existing activity or those thinking 
about initiating an event (https://www.
sigplan.org/Resources/Climate).

• ICT for Sustainability (ICT4S) is an 
annual gathering of technologists and 
sustainability practitioners dedicated 
to promoting sustainability in their 
work (http://www.ict4s.org).

• The annual LIMITS workshop 
is often co-located with ICT4S 
and provides participants with a 
lively space for discussing design, 
technology, and sustainability (http://
computingwithinlimits.org).

• The Design Research Society 
(DRS) supports a sustainability 
special interest group (https://www.
designresearchsociety.org/cpages/
sustainability-sig) and one dedicated 
to pluriversal design (https://www.
designresearchsociety.org/cpages/
sig-pluriversal-design). 

• In 2019, the ACM introduced a 
Carbon Offset Program (https://www.
acm.org/special-interest-groups/
volunteer-resources/conference-
planning/conference-registration#h-
carbon-offset-program) and a CO2 
Footprint Calculator for Conferences 
(https://co2calculator.acm.org/
login.html). Examples of initiatives 
implemented at CHI 2019 can be 
found here: https://chi2019.acm.
org/2019/02/22/talking-about-chi-
and-sustainability/

• To participate in conversations 
across the ACM about fighting 
climate change, join the ACM Climate 
Google group (https://groups.
google.com/g/acm-climate/). For 
more conversations about HCI and 
sustainability, join the Sustainable CHI 
Google group (https://groups.google.
com/g/sustainable-chi).

sought by Silicon Valley entrepreneurs; 
and initiatives such as the “right to 
repair” position maintenance as equal 
to, if not more important than, bringing 
to market new, shiny objects. Like 
the philosophy behind the Japanese 
practices of kintsugi and wabi-sabi, we 
can allow objects to age with grace, and 
appreciate their value and meaning 
beyond mere functionality. Critical 
considerations of product scalability 
and modularity, alongside efforts to 
fundamentally rethink our material 
supply chains and to educate and 
empower end users to take control over 
their devices, are already showing the 
way beyond “business as usual.”

Environmental justice is social 
justice. An important condition 
for design to be able to promote 
sustainability is a shared understanding 
that environmental justice is social 
justice, and vice versa. Marginalized 
communities are not only the first to 
suffer the consequences of pollution 
and environmental degradation but 
are also often the ones already working 
to stop it [4]. Indigenous communities 
continue to face persecution for 
standing in the way of “progress” 
—often a signifier of extractive 
technologies and practices such as 
mining, damming, laying pipelines, 
and clear-cutting forests. In this sense, 
there is a striking resemblance between 
the environmental externalities of 
modern economics and the social 
marginalization of global neoliberal 
politics; neither count for much in the 
pursuit of material wealth for the few. 
Nonetheless, where there’s a crisis, 
there may be opportunity: Just as the 
granting of legal statute to mountains 
and rivers reshapes the nature-culture 
divide into a much more complex 
and flexible ontology, realignments 
between environmental and social 

remains wedded to its commercial 
contexts, it has become increasingly 
clear that design’s power to affect, 
destabilize, and transform society can 
be redirected toward better ends than 
endless growth, consumption, and 
profit. With the introduction of new 
intelligent, data-heavy technologies, 
many designers are working to 
better understand, make visible, and 
reduce the ecological footprint of 
technological infrastructures—a task 
complicated by the way computation 
devices and services effectively conceal 
their true material footprint. This act 
of concealment can be seen clearly in 
the kind of metaphors used to describe 
computation, whereby the ecological 
footprint of new technologies such as 
AI, big data, and cryptocurrencies is all 
but cloud-like.

As has been said before in this 
space and many others, for design 
to become truly sustainable it must 
recognize both the hard limits of 
planetary boundaries [2] and the 
abundance of gifts provided to us by 
planetary cohabitants [3]. We must 
resist the drive to innovate at all costs 
in academic and corporate settings—
or at least to rethink what innovation 
means and to pursue it responsibly. 
Every new object, computational 
model, or software system is the 
result of numerous iterations that 
necessitate large amounts of matter, 
energy, and labor. These often leave 
physical waste and impose social costs 
that may be hard to quantify but still 
need to be considered. By the same 
token, just as “letting be” doesn’t 
necessarily have to be reduced to 
standing aside, innovation doesn’t have 
to mean “new stuff.” Thinking about 
circularity throughout the process of 
design, manufacture, and use is no less 
innovative than the kind of disruption 
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gleaming digital products are pervasive 
in interaction design firm marketing, 
academic program advertising, 
research papers, public outreach efforts, 
and grant applications. Yet evidence 
strongly suggests that our current path 
of rampant resource extraction is not 
the fabled road to Progress.

Although many HCI scholars have 
critiqued these assumptions, the 
market orientation of the field remains 
strong, reinforced continuously 
through the same economic tides that 
pull on each of us.

Stories told overtly in magazines 
such as Wired, or stories told 
more subtly, through field-specific 
promotional campaigns, orient us 
toward the assumptions. Whether you 
look at the field of HCI or the Exclusion 
Zone entrepreneurs, market exchange 
is an ethic in itself [2]. Stories that 
center market exchange as the highest 
good have saturated minds, systems, 
and institutions around the world. The 

Chernobyl explosion, valuable lessons 
were learned, and fewer “mistakes” will 
happen in our better future—partly 
because of the disaster!

• Individualistic mindset within 
Western ethical frameworks. Dominant, 
individual-focused ethical approaches 
have been critiqued from many 
perspectives (e.g., 3rd-wave HCI, 
more-than-human design, as well as 
those from adjacent disciplines such as 
STS), yet interaction design problems in 
general, and climate issues specifically, 
are still presented as matters of end-
user responsibility, based in utilitarian 
and deontological framings. Within 
these frameworks, humans have a 
privileged position, somehow separate 
from and superior to nature as opposed 
to being deeply connected to—in and 
of—nature. This positioning ignores 
decades of feminist, decolonial, 
and Indigenous critical theory that 
offer robust ways to reconsider users 
as diverse peoples whose lives are 

entangled with and dependent on 
myriad other lifeforms.

• Continuous economic growth and 
technological progress. It is long past time 
to reject the assumption that limitless 
growth fueled by technological progress 
(or if you prefer, technological progress 
fueled by limitless growth) is possible 
on a finite planet. However, when the 
main focus of interaction design is on 
end users as consumers—satisfying 
their immediate needs and desires—it 
allows us to ignore the entire lifecycle of 
products, from mining precious metals, 
to electronic waste, to exploited land 
and labor. References to new, ever-

A Story of Paradise:  
Interactive, Digitally Enhanced,  
and Radioactive

Individual accounts from visitors 
to the Chernobyl Nuclear Power Plant 
Zone of Alienation make an argument 
for a particular orientation to life, one 
that manifests features of the neoliberal 
logic: Near-future time horizons, fixable 
problem orientations, individualism, 
human mastery over nature, continuous 
economic growth, and an unwavering 
commitment to technological progress 
are its hallmarks. If these features 
appear commonsense, it is because 
they are also familiar assumptions in 
the training, practice, and research of 
interaction design:

• Near-future time horizons. The 
focus on the short term and cutting 
edge stems from and contributes to 
an ahistorical orientation that fails 
to recognize the entanglements of 
science and technology development 
with trajectories of dominance and 
marginalization. The sense that 
we must sprint toward the future 
leaves little space for reflection, with 
few lessons learned and historic 
entanglements left in knots. New HCI 
designers are assumed to have all they 
need to thrive simply because of their 
technical know-how and ingenuity. 
Tellingly, HCI curricula are typically 
devoid of history courses.

• Framing of problems as fixable. Using 
a climate perspective, many of us grew 
up hearing about imminent climate-
related threats. In the ’60s and ’70s it 
was global cooling; in the ’80s it was the 
ozone hole; and in the ’90s, running out 
of oil (i.e., peak oil). Surely permafrost 
melting and glaciers disappearing are 
just new problems, next to be fixed. 
Even the Wired article promises that 
although many suffered because of the 

Stories have long 
been recognized as 
powerful drivers that 
mobilize individuals, 
communities, and 
societies. There are 
stories that chronicle 

individual lives and those that explore 
the nature of life itself, such as creation 
stories or morality tales. Stories that 
orient us toward life itself are collective 
stories; they shape our social and 
collective actions and interactions. 
Many stories function as both, or 
morph from individual to collective. 
Chernobyl is one such story.

In early 2019, a Wired article 
introduced its audience to a 21st-
century paradise, the Chernobyl 
Nuclear Power Plant Zone of Alienation 
[1]. Some readers may recognize this 
site by its shorter name, the Exclusion 
Zone. Marked by an image of a lone fox 
gazing at the reader against a backdrop 
of snow-covered ruins, the Wired piece 
highlights how this area—previously 
known as the most radioactively 
contaminated place on the planet—has 
turned into a rare refuge for wildlife. 
The optimism of the story is palpable: 
Researchers and tourists alike can now 
take short excursions into the zone, 
enhanced through remote controlled 
digital cameras and other cutting-
edge digital research equipment. 
The 30-kilometer sector is framed 
as both an ecological restoration 
area and a space for introducing 
high-tech innovation. With enough 
digital tech, the site of a catastrophe is 
transformed into an opportunity for 
value extraction. Technology emerges 
as an emancipator that frees us from 

the inconveniences of environmental 
disasters. Nature emerges, once again 
the subject of humanity’s gaze, a 
resource for meeting our needs and 
fulfilling our desires—including the 
desire to be reassured that nature will 
rebound even after our worst screwups.

Before the meltdown, the Chernobyl 
power plant specifically, and nuclear 
energy more generally, was hailed as a 
scientific and technological answer to 
our insatiable need for energy. It was 
a marker of scientific progress and the 
technological triumphs of the 20th 
century. After the disaster, the no-go 
zone around Chernobyl began to thrive 
only because humans stayed away. Yet 
the article describes humanity’s moves 
to reoccupy the zone. Once again, we 
plant ourselves and our interactive 
digital tools with the aim of harvesting 
data and monetary value from this 
“new” resource. The cycle repeats, 
contributing to new potential forms 
of meltdown, perhaps massive storms, 
floods, or fires, but no less devastating 
than nuclear disaster, all persuasively 
rationalized through the irrepressible 
narrative of neoliberalism.

Insights
 → There is a reluctance to appear 
alarmist in the face of the climate 
crisis. 

 → Those who have the most education 
and highest professional status 
also have the most to lose.

 → It is time to openly acknowledge 
that the climate crisis cannot be 
addressed by HCI through the same 
methods, approaches, and market-
based ethos that created it.

Lisa P. Nathan, University of British Columbia, Nassim Parvin, Georgia Institute of Technology

With enough tech,  
the site of a catastrophe 
is transformed into  
an opportunity for  
value extraction.
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others, who are less familiar with such 
perspectives, that decentering human 
privilege is important and relevant for 
the future of interaction design?

There are already many examples 
and approaches across fine art, HCI, 
and design (see sidebar). However, we 
currently need more consolidation, 
critical reflection, and sharing of 
examples for others to learn from 
these exciting practices. For instance, 
approaches from animal-computer 
interaction (ACI) in developing 
embodied, compassionate, and 
affectionate relationships with non-
human individuals are valuable. 
While a perspective that takes into 
account the rights and needs of 
individual species does not address 
the interdependencies of whole 
ecosystems, developing ethics and a 
sensitivity for individual members of 
other species could be one way to move 
beyond a human-centered perspective. 
Designer researchers could start to 

and died or grew incessantly.… This 
direct experience drew us into the world 
of many interacting species. It provided 
a useful vantage point for knowing 
ourselves as participants in more complex 
human and non-human relationships.

The project suggests opportunities 
for design process somewhere between 
science fact and speculative fabulation 
[6]. It also shows how making-with 
and growing-with have the potential 
for alternative forms of participation 
in fabricated multispecies worlds. 
But how could projects such as 
these also promote discussion on 
participation in smart city design to 
overcome problematic narratives of 
human privilege within the urban 
environment?

The following is our proposed 
future research agenda that responds 
to such challenges. 

Decentering human agencies. 
Maria Puig de la Bellacasa [4] 
reminds us that any act of decentering 

needs to also remain “close to the 
predicaments and inheritances of 
situated human doings,” that is, in how 
we interact, connect, and commune 
with other species and other worlds. 
This needs to be balanced with an 
urgent understanding that we cannot 
continue to act as though humans are 
separate from, and privileged over, 
other species. In fact, from the billions 
of bacteria within us to the multitude 
of species on which our food supply 
depends, our lives are completely 
entangled with the well-being of non-
human others. Within cities we need 
to move away from a perspective where 
urban environments are for human 
inhabitants alone. But how do we make 
the experiences of non-human others 
palpable? How do we hear, and how 
do we encourage others to hear, the 
non-human voices? How do we bring 
them into participatory processes 
when designing for smart cities? 
Most important, how do we convince 

More-Than-Human Participation: 
Design for Sustainable  
Smart City Futures

ENCOUNTERING  
MORE-THAN-HUMAN WORLDS
In the age of the Anthropocene—the 
most recent geological era, in which 
human activity is transforming 
Earth systems, accelerating 
climate change, and causing mass 
extinctions—a human-centered 
perspective of cities is increasingly 
seen as untenable [3]. In fields such as 
science and technology studies (STS), 
environmental humanities, geography, 
planning, fine art, design, and HCI, 
scholars are challenging traditional 
binaries such as culture/nature and 
human/non-human, to consider the 
entanglements between human and 
non-human worlds, including “things, 
objects, other animals, living beings, 
organisms, physical forces, spiritual 
entities” [4] in urban contexts. 

For instance, projects such as 
Mitigation of Shock, a speculative 
design project by Superflux design 
studio, interrogates food scarcity in 
2050 through an installation of a 
reconstructed apartment in London. 
Where there was once a lounge, a large 
food lab now dominates, made from 
recycled and salvaged electronics and 
everyday homeware. While exploring 
how food shortages prompted by 
climate change could be reimagined 
through alternative domestic food 
production, Anab Jain has described 
how a more meaningful codependent 
relationship emerged with the plants [5]:

The project gave birth to new 
relationships, as we moved from just 
making things, to making things that 
grew.… We saw how roots were born, 
how they were formed and grew into these 
delicate ecologies, how they transformed 

Out of necessity or choice, 
people and wildlife 
are increasingly living 
side by side in urban 
environments. As more 
species live together 
in cities, significant 

environmental challenges associated 
with high-density living, poor 
resource management, habitat loss, 
and pollution arise. These conditions 
can be toxic for humans and non-
humans alike. 

One response has been to make 
cities “smart” using networked 
sensing and cloud and mobile 
computing to optimize, control, and 
regulate urban processes. Smart 
initiatives are often presented as a 
social and environmental good. An 
accompanying agenda, however, 
has been to spur on sales of novel 
technology, with its attendant benefits 
for a small number of companies 
and their employees. In other words, 
smart cities are often positioned as 
solving environmental problems 
through technologically driven, 
human-centered, and solution-
optimizing approaches that promise 
great benefit—but include a number of 
faulty premises. 

While many governments are 
developing participatory approaches 
to sustainability challenges, the focus 
remains largely human centered. Such 
approaches are often too simplistic to 
address the complexities of long-term 
environmental sustainability. They 
also fail to acknowledge how human 
and non-human lives—or the “more 
than human”—are inseparable, and 
how we all participate in urban life [1]. 

Without care, smart city agendas may 
exacerbate the very problems they seek 
to solve.

What will it take to create a 
real shift in the mindsets of those 
responsible for smart city design, for 
those people to take a more-than-
human participatory perspective? 
What can we, as designers and 
educators, do to respond to the 
environmental challenges our future 
cities face? 

In this article, we propose an 
alternative smart city agenda for the 
interaction design community in 
responding to a more-than-human 
perspective. To help us explore and 
imagine what this agenda could be 
like, we illustrate our discussion 
with examples shared as part of an 
interdisciplinary workshop at the 2018 
Participatory Design Conference in 
Hasselt, Belgium [2].

Insights
 → Smart city agendas remain 
focused on human-centered 
approaches despite the diversity 
of species in urban areas. 

 → To broaden participation  
for sustainability in smart 
city design, a more-than-
human perspective should  
be adopted.

 → Supporting future research 
and practice requires 
consolidating existing 
approaches, engendering 
sensitivities to multiple 
species’ timescales and 
knowledges, and investing in 
interdisciplinary pedagogy. 

Rachel Clarke, Northumbria University, Sara Heitlinger, City, University of London, Ann Light, University of Sussex,  
Laura Forlano, Illinois Institute of Technology, Marcus Foth, Queensland University of Technology,  
Carl DiSalvo, Georgia Institute of Technology

Figure 1. During the workshop, one group explored ways of making the voices of other species heard through imagining acoustic ecologies across 
the city. Paper cones were used as proxies to suggest swarms of technologies such as sensors and amplifiers to raise awareness of how species 
communicate with one another using sound. 
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process, enabling designers and project 
stakeholders to create solutions that 
are both purpose-driven and profitable. 
What if your cloud-deployed apps, for 
example, were not only powered by 
renewable energy but also supported 
people from underserved communities 
to earn a living wage, or helped people 
with disabilities find accessible services?

In 2016, I wrote Designing for 
Sustainability: A Guide to Building 
Greener Digital Products and Services 
[3] to address the Internet’s growing 
environmental impact. I outlined a 
sustainability framework for digital 
project teams to use when building 
new websites, mobile apps, and so 
on, that focused on efficiency and 
renewable energy as strategies for 
reducing greenhouse gas emissions. At 

Media, and Triple Pundit [1] are just 
three of a growing number of media 
outlets dedicated to telling the stories 
of sustainability-focused companies 
that use business for good. Research has 
shown that purpose-driven companies, 
in addition to making money while 
creating change, reap the benefits 
of higher employee retention and 
productivity, better customer loyalty, 
and increased interest from investors. In 
many cases, they outperform their peers 
over time [2]. 

What if agencies around the world 
adopted this way of thinking? Agency 
Spotter estimates there are over 
half a million agencies in the world, 
including PR firms as well as digital, 
communications, and marketing 
agencies; 120,000 of them are in 

the U.S. alone. What if all agencies 
integrated sustainability principles 
into everything they do? What if they 
aligned all their work with the UN’s 
SDGs, not just the pro bono projects 
they do once a year?

HOW THIS APPLIES  
TO DIGITAL AGENCIES 
To date, the SDGs have been adopted 
primarily by large businesses with the 
resources to execute impact initiatives 
at scale. But although most agencies 
are small businesses, they too can 
and should do more to integrate their 
work with the SDGs. With so many 
agencies worldwide, we have strength 
in numbers. Imagine that every project 
we accept featured whole-systems-
thinking exercises during the discovery 

Between Purpose and Profit:  
Breaking the Spell of False Trade-offs

sustainability or related topics. If I 
receive answers to my questions at all, I 
often hear:

My margins are slim enough already. 
Sustainability efforts are expensive...

It’s me and a handful of contractors. I 
don’t have a supply chain...

We do a pro bono project every year. 
That’s enough...

I give to charity...
We recycle.
While some of the efforts above 

are indeed laudable, this trade-off 
thinking—that sustainability should 
sit outside a company’s need to generate 
profit rather than integrate with 
it—keeps many organizations from 
realizing their potential for higher 
purpose and higher profits. If agencies 
consider sustainability at all—and 
most don’t—they focus on doing less 
damage—think recycling bins and 
LED light bulbs—rather than creating 
shared stakeholder value: net zero 
thinking versus net positive thinking. I 
believe we can do better. 

MOVING BEYOND  
SHORT-TERM THINKING
Adopting the UN’s Sustainable 
Development Goals (SDGs; Figure 1), 
a set of 17 goals meant to address the 
biggest global problems we face today, 
can motivate agencies to shift the 
way they see themselves: from simply 
pursuing profit to creating shared value 
and long-term gain for people and the 
planet. For a purpose-driven company, 
profit is the engine that runs our ability 
to create change. Fueled by profit, the 
ways in which we create that change are 
as limitless as one’s imagination. B the 
Change Media, Conscious Company 

Design agencies are in a 
unique position to bring 
about positive societal 
change at scale, but a 
common misperception 
often stands in the way 
of such aspirations: that 

purpose and profit are antithetical. 
To create large-scale change, agencies 
need tools, principles, and standards 
that help us collectively create a better 
future for people and the planet while 
also enabling us to generate sustainable, 
long-term profit that will support 
these efforts. An easy-to-understand 
sustainability framework, coupled 
with a collective willingness to create 
change, could ensure that the digital 
products and services we create serve 
all stakeholders, are built ethically and 
securely, and align with larger global 
sustainable development goals. 

BUSINESS VERSUS 
SUSTAINABILITY
I’m part of an agency-owners Facebook 
group that has nearly 4,000 members. 
These business leaders range from small 
startups to established companies with 
dozens of employees and many years 
in business. Their services include 
advertisement management and 
conversion rate optimization, website 
and UX design, content strategy, SEO, 
and software development. 

Most questions shared with the 
group relate to business practices: 
project management, lead generation, 
best tools for accomplishing x, y, or z, 
and so on. Many posts receive a healthy 
number of comments, but after a year 
in the group, I noticed that though 
everyone loved talking about their 

businesses, few discussed mission, 
purpose, or a desire to create positive 
change in the world. 

Curious about how others 
communicated these things, I posted a 
question to the group:

How do you all align your work with 
a bigger picture, higher purpose, etc.? If 
someone asked you what your mission was, 
how do you answer?

After two days, the post received 
four responses, the most compelling of 
which was:

Get to retirement without being 
replaced by a robot.

Hmm… Looking for more clarity, I 
asked in another post:

Have any of you put specific 
sustainability policies or practices in 
place to address climate change or other 
environmental issues?

Crickets. No response at all.
I’ve tried inciting similar 

conversations in other online industry 
groups, but unless said group is 
specifically centered around change 
making or social/environmental 
impact, few want to discuss 

Insights
 → Design agencies have unique 
opportunities to improve both 
purpose and profits to create 
change at scale.

 → Designing their organizations 
around the UN Sustainable 
Development Goals can 
help them facilitate this 
transformation.

 → Becoming a Certified B Corp 
provides a roadmap for 
building a better business.

Tim Frick, Mightybytes
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W hat if our 
environmental 
crisis is as much 
a failure of our 
imagination 
as it is a 
moment of 

reckoning with the material 
consequences of modernity? What 
would technologically mediated public 
engagement with sustainability look 
like, if instead of discussing gallons 
of fuel or water consumed, carbon 
dioxide parts-per-million, or dollars 
spent and saved, we collectively 
explored visions of possible futures? 
These are the questions that motivate 
Sustainability in an Imaginary 
World, an interdisciplinary project 
funded by a three-year Insight Grant 
from the Canadian Social Sciences 
and Humanities Research Council 
(SSHRC). Initiated a year and a half 
ago, the project involves faculty 
members and students from The 
University of British Columbia’s 
arts, design, and social science 
communities, including theater, visual 
arts, sustainability, scenario analysis, 
and human-computer interaction. 
What we are building together is an 
interactive multimedia experience.

Our approach to sustainability 
recognizes it as an essentially 
contested concept [1], one that 
includes ambiguity, tension, and 
fuzziness. We also believe that 
while sustainability evokes concrete 
material and biotic processes—often 
associated with planetary limits, 
industrial pollution, and individual 
consumption [2]—it should not be 
reduced to them [3]. Instead, we 

Sustainability in  
an Imaginary World

approach sustainability as a normative 
ethical principle—not an end goal but 
an emergent property of processes of 
discussion and negotiation about what 
kind of world we want to live in. In this 
sense, we understand sustainability 
as a platform for futurescaping, or, to 
use Nelson Goodman’s term, a process 
of worldmaking [4], by which we 
collectively make sense of, order, and 
prioritize social, cultural, and material 
phenomena. Working from such a 
procedural approach to sustainability 
[5], the project poses and seeks to test 
two hypotheses.

Our first hypothesis is that 
sustainability may imply a challenge 
to our underlying dominant 
cultural ideas about nature, science, 
technology, and society. In this mode, 
the project proposes that while it may 
be important to engage sustainability 
through such issues as land use, 
energy efficiency, urban form, or 
consumptive behavior, it is crucial 
that we also consider sustainability as 
a way to conjure and evaluate deeper 
ontological and epistemological 
questions, such as, what is the world? 

How do we know it? What can we do to 
change it? 

For this purpose, and based largely 
on Richard Rorty’s essay “Philosophy 
as a Transitional Genre” [6], we 
sketched three “worlds.” Each world 
represents an internally consistent set 
of corresponding cultural assumptions 
through which the different meanings 
and realities of sustainability may 
be engaged. In a spiritual world, an 
enchanted nature is brimming with 
meaning and is part of some larger 
divine plan. Truth is guaranteed 
by a transcendental being and may 
be accessed through the practices 
associated with faith and ritual. In 
a materialist world, a disenchanted 
nature exists independent of our 
beliefs and is knowable through 
the application of the tools and 
methods of calculative reason (e.g., 
science and philosophy). Last, in a 
literary, imaginative world, nature is 
available to us chiefly as a product of 
social discourse. Accordingly, truth 
is discursive and intersubjective, 
inflected by the sociomaterial 
conditions within which it is pursued, 
and exists only as a momentary 
stabilization of what is otherwise in 
constant flux.

Of course, these positions are 
only suggestive approximations or 
archetypes. One may imagine other 
worlds that may or may not coexist, 
overlap, or clash. In any case, we 
illustrate the spiritual, materialist, 
and literary worlds as means to shift 
the discourse of sustainability from 
focusing on material facts to assessing 
cultural values, helping to convey the 
realization that both the meaning and 

the very material constitution of the 
world around us are human artifacts 
(as encoded, for instance, in the 
notion of the Anthropocene). In other 
words, the three worlds signify both 
a pluralistic reality (or “pluriverse”) 
and the horizons under which 
sociomaterial agency unfolds.

Our second hypothesis is that these 
deeper issues could be productively 

explored through the lens of aesthetics; 
that is, they could be posed as questions 
of experience, affect, creativity, and self-
reflection and not, as the information-
deficit communication paradigm 
would hold, as a problem of accessing 
information and translating it into 
actionable knowledge [7]. What we are 
trying to develop, then, are ways to evoke 
sustainability with artistic vocabularies, 

but without falling back on didactic or 
propagandistic playbooks. We are not 
interested in merely converting facts into 
values by translating scientific data into 
something the public may care about; 
rather, we see the arts themselves as a way 
of knowing the world—a methodology 
for exploring, understanding, and 
building human realities. To this 
extent, we are experimenting with the 

Insights
 → Sustainability is about much 
more than the material 
consequences of modernity. 
We see it as a process of 
collective worldmaking.

 → Public engagement on 
sustainability can be  
explored through the lens  
of aesthetics—as a question  
of experience, affect,  
creativity, and self-reflection. 

Roy Bendor and members of the Sustainability in an Imaginary World project, 
The University of British Columbia

Aesthetic renditions of the spiritual world (top), the materialist world (middle), and the literary world (bottom).
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societies support diversity instead of 
domination. We are all in this together.

There are no individuals. There aren’t 
even separate species. Everything in the 
forest is the forest.

— Richard Powers, The Overstory
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justice movements are creating new 
hybrid politics. Designers can support 
these efforts by materializing the tools, 
situations, and experiences that render 
such alliances possible.

This is already evident when 
designers support solidarity across 
sectors in and through their design 
processes, when they facilitate 
processes of participatory or co-design, 
promote platform cooperativism and 
commoning, or help build community 
solidarity and resilience. What 
Arturo Escobar helped popularize 
as autonomous design [5] is gaining 
traction, opening up design to myriad 
perspectives. When such perspectives 
also include more-than-humans, design 
can be seen as an agent of ontological 
malleability. And the more complex 
and nuanced our understanding of 
the world in which we act becomes, 
the less plausible the belief that acts 
of design can be isolated or insulated 
from global politics becomes. Designed 
objects, services, environments, and 
experiences are nodes in complex 
networks of practice—networks that 
design helps weave. If there’s hope that 
design will help us out of our current 
trajectory, it lies precisely here, in 
design’s capacity to re-create new 
entanglements, realignments, and 
the conditions for a broad alliance for 
equitable change to emerge.

What is to be done? These and 
other promising directions for 
sustainability in design can only flourish 
in an environment that nourishes the 
designer’s capacity to envision and 
pursue alternative futures or, in Tony 
Fry’s words, to counteract society’s 
tendency for “defuturing” [6]. If we 
are unable to think beyond current 
social, political, cultural, and economic 

conditions, we are guaranteed to merely 
(re)produce more of the same, despite 
the fact that the planet and all who 
share it are desperate for substantial 
change. If sustainability is anything, it is 
about our ability to envision and pursue 
better futures. We cannot be satisfied 
by tinkering around the edges of our 
ecological crises, nor should we despair 
because of the scale and depth of action 
needed. Designers can and should help 
create new narratives that foreground 
resilience, equity, inclusiveness, 
humility, and responsibility.

Over the past decade, the SHCI 
community has moved in this 
direction by pushing for important 
measures to reduce the material 
footprint of the HCI community and 
by integrating sustainability into both 
new and existing initiatives. This is 
not enough, but we take hope from 
knowing that we are not alone. We 
would like to thank Interactions for 
providing the community a space to 
come together, and all the authors and 
editors for helping keep the forum 
relevant and inspiring. Although 
the forum is ending, the struggle for 
sustainability—indeed, for a better 
future for all—is far from over. We 
call upon the design community to 
do more to increase our chances of 
surviving and even thriving in the 
Anthropocene. There are plenty of 
opportunities to get involved (see 
sidebar) and join others who are 
trying to make a difference by their 
commitment to working toward 
a future in which respecting the 
magnificence of our planet is the first 
law of design, where design does not 
settle for doing little or no harm but 
rather is committed to regenerative 
practices, and where human 
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postures, and I have used design-led 
interventions into practices to explore 
how to reformulate everyday living.

Armed with a practice perspective, I 
can better work out where to intervene 
in mobility practices, which materials 
to design, and what reconfigurations 
to suggest. And by conducting 
design-led interventions, I can open 
up and explore possibilities. I used 
this combination when I engaged in 
a research project together with a 
Swedish corporation that wanted to 
update its corporate mobility service 
system, including commuter buses, 
shuttle buses, and taxis that were 
supporting transportation needs at 
their worksite. The project aimed 
to redesign the existing product-
service system by including a digital 
application to support a shift toward 
sustainable mobility practices among 
the employees.

For research purposes, we wanted 
to disrupt practices in order to 
evoke employees’ reflections on 
their commuting and transportation 
practices. It was therefore important 

could be, configured. Lucy Suchman 
[3] has proposed configurations as a way 
to deliberately find new knowledge. 
Configurations are never stable—users 
keep reconfiguring together with 
products and technologies so that new 
constellations constantly appear. As 
a design researcher, I can intervene 
in everyday practices by changing 
materials or technologies, and thereby 
deliberately reconfigure constellations 
as a way to understand possibilities 
for shifting practices toward less 
environmental impact.

There are several different ways to 
carry out interventions in everyday 
practices. Yolande Strengers and Cecily 
Maller [4] summarize three dominant 
ways of carrying out interventions with 
sustainability agendas. First, there 
are interventions that aim to modify 
individual behavior, such as nudging 
people to make choices with less 
environmental impact. For example, 
placing vegetarian options before other 
food options at a restaurant can nudge 
people to choose less meat. Second, 
there are interventions through market 
instruments, such as pricing and 
incentives, to persuade people through 
rational economics. Here, carrots 
and sticks can be used to make less 
sustainable options more expensive, 
for example, by introducing congestion 
charges for cars and subsidizing 
more sustainable travel modes such 
as public transport. And third, there 
are interventions that, through the 
launch of new technologies, disrupt 
people’s everyday lives for sustainability 
purposes. Here, an example could be 
the introduction of electric vehicles 
or bringing mobility-as-a-service 
systems to market. Often, technology 
interventions go hand in hand with 
market interventions; for example, 
in Oslo, electric vehicles are exempt 
from congestion charges. All three 
types of interventions may be effective, 
and as a designer I can engage in all 
of them. Designing for sustainability, 
in this sense, can mean focusing on 
nudging individual behaviors and 
communicating economic incentives 
and developing products or services 
with new technologies.

Yet another way to carry out 
interventions can be to focus on 
practices. With practices rather than 
individuals, markets, or technologies 

as the central unit of analysis, we can 
ask different questions and develop 
innovative intervention approaches. 
Nicola Spurling and Andrew 
McMeekin [5] suggest three possible 
approaches to intervene in practices: 
recrafting practices, substituting 
practices, and changing how practices 
interlock. They discuss how these have 
been used from a policy perspective 
to favor the emergence of sustainable 
mobility practices.

Furthermore, design interventions 
can be alternative ways of investigating 
and exploring possibilities for 
sustainability practices. They can be 
deliberately messy inquiries—neither 
ethnographic descriptions nor tests of 
prototypes, but rather something in 
between [6]. Design interventions are 
not standardized methods; nor are they 
necessarily aimed at bringing clarity. 
Instead, they can be useful to describe 
sociomaterial practices as they are, and 
to develop insights on how these might 
be reimagined. I find this openness 
much in line with a humbler design 
approach and with my proposed design 

Humble Design for Sustainable Mobility: 
Relearning What Designing Means

support alternative values, knowing 
that ultimately it is up to users to decide 
what is important to them. And lastly, 
with a relearn design posture, I focus 
on insights developed while learning, 
fostering collaborative designing 
where representations illuminate and 
challenge.

Working from a relearn design 
posture, my purpose is to create 
learning spaces. I believe learning 
spaces can be initiated at several 
points in design processes, with special 
attention given to challenging the 
known, and thereby to relearning 
what might be taken for granted. 
When alternative ways of doing 
everyday things are tried—for 
example, commuting to work with 
public transport instead of driving 
a privately owned car—learning 
follows. As a designer, I can help 
initiate these trials where relearning 
can take place, and I can set them up 
purposefully so that people learn from 
their own experiences. Therefore, I 
suggest that interventions aimed at 
performing “proto-practices” [2] are 
useful as a design method for engaging 
in sustainability transitions. These 
learnings can then be brought forward 
to decision makers at later stages in the 
design process.

To be part of interventions that 
explore everyday practices, I need to 
humbly admit that the products or 
services I design are only partial pieces 
of practices and that these materials 
and systems of provision are not on 
their own going to be game changers. 
Therefore, I have to understand how 
these parts fit into everyday life and 
how technologies and humans are, and 

Designing for sustainability 
transitions is not an 
easy task, and tackling 
complex sustainability 
issues requires 
collaboration. As a 
postdoctoral researcher 

in design for sustainable mobility, I keep 
asking myself: How can I contribute? 
After 25 years of working as a designer, 
this was the very question that brought 
me into the academic world.

I have come to realize that, for those 
who want to engage in sustainability 
transitions, a useful practice for 
designers can be to create learning 
spaces—learning spaces where different 
actors can collaboratively interpret 
insights and together challenge what 
might be taken for granted; and where 
people can cooperatively work on how 
to support sustainability transitions. 
However, when designing learning 
spaces, as I did in the research projects 
upon which my doctoral studies were 
built, I found that the careful crafting 
of these spaces was crucial. Co-design 
exercises and service-design tools with 
customer journey maps and what-if 
scenarios were certainly useful. That 
said, since learning spaces are dynamic 
and always depend on those who 
participate, in the design process they 
have to be treated differently from 
products or services, which are more 
definite and finished once designed. 
Therefore, I found that alternative 
design strategies were necessary when 
designing learning spaces.

To me, designing for transitions 
is about understanding citizens and 
people, users and consumers. Of 
course, to be a designer means moving 

from insights to outsights, going from 
understanding the present to suggesting 
futures. It also means promoting 
stakeholder voices and bringing their 
knowledge to the meeting rooms where 
decisions are made. But I need to be a 
designer who’s more humble than the 
one developing seamless and smooth 
services or smart and sophisticated 
products. I need to adapt my position 
as a designer and find a more subtle 
approach to my design. As I suggest in 
my dissertation [1], such an approach 
includes three design postures: remake, 
revalue, and relearn.

With a remake design posture, 
system flow and system dynamics 
are the center of attention, including 
how users make use of systems, and 
possibly even abuse them. A remake 
design posture includes attention to 
interruptions, embracing designing 
as a continuous, ongoing activity, and 
using glitches as design materials. 
With a remake design posture, it’s 
key to humbly admit that my designs 
are never finished. A revalue design 
posture focuses on values—in 
particular, intrinsic values—called 
upon to open up and challenge narrow 
growth agendas. With a revalue design 
posture, I can try to introduce or 

Insights
 → Creating learning spaces can be a 
project for designers who want to 
engage in sustainability transitions. 

 → When designing learning spaces, 
alternative design strategies  
are key. Therefore, designers need 
to adapt their positions and find  
a humbler design approach.

Mia Hesselgren, KTH Royal Institute of Technology
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Enriching Visions of Sustainability 
Through Informal Public Pedagogies 

our biological predispositions nor 
our cultural heritage are even self-
consistent, let alone fully compatible 
with the other” [2]. Values change with 
time, context, and experience; they are 
neither static nor internally consistent.

SUSTAINABILITY AND  
PUBLIC PEDAGOGIES
While much of the sustainable-HCI 
work to date has focused on designing 
information tools to affect user 
behaviors, a no less pressing concern 
is how information tools can influence 
public understanding of sustainability 
issues through education. The multi-
lifespan nature of environmental 
challenges, in fact, makes it essential 
to bring people of all ages and walks of 
life into envisioning both the problems 
and possible solutions. Nurturing 
these capacities will require lifelong 
(across the entire lifespan) and life-
wide learning (across the many places 
people learn) to be truly effective. 
We see informal learning resources, 
information tools, and media (including 
feature films, television documentaries, 
library collections, museum exhibits, 
websites) as public pedagogies: media 
through which we engage in learning 
outside formal institutional settings [5].

An emerging approach to teaching 
people about sustainability concepts 
and practices is the use of immersive 
game spaces, simulations, and virtual 
environments. Public pedagogies—and 
we place sustainability game worlds 
and simulations among these—have 
enormous potential to move beyond 
nudges: to engage players in informed 
discourse about the environment, to 
disrupt existing patterns of thinking 

Sustainability—what 
people value and want 
to uphold into the 
future—is an ethical 
statement. Rising sea 
levels, extraordinary 
temperatures, and 

catastrophic storms are forcing peoples 
around the world to articulate what 
they value and envision as essential for 
the future. The results of this valuing 
are not shared, universal, or constant. 
Yet, in a world desensitized to “green 
washing,” sustainability certification 
regimes, and eco-slogans, it is rare to 
find spaces where conceptualizations 
of sustainability are acknowledged 
to be inherently situated, contested, 
and shifting. How might interaction 
designers encourage discourses that 
enrich our visions of sustainability?

Responding to the call for leveraging 
insightful scholarship from outside the 
field of HCI [1], we propose a design 
orientation grounded by the work 
of Anthony Weston [2,3]. Weston is 
an environmental philosopher who 
offers drastic alternatives to dominant 
sustainability strategies. We preface 
our discussion of Weston’s philosophy 
by acknowledging that we are speaking 
from positions of privilege in North 
America. We are white, cisgendered 
academics employed by a Tier 1 
research university in what Dayo 
Olopade described as a “fat economy” 
during her CHI 2016 keynote [4].

In alignment with our recognition 
of diverse positionalities, we do not 
support the view that there is an end 
goal, a state of sustainability, that is 
universally shared or even achievable. 
Nor do we accept the idea that there is 

a single ideal of sustainability that all 
peoples around the world (or in your 
neighborhood) agree upon. We assert 
that acknowledging differences in 
conceptualizations of sustainability 
is critical to informed action. Thus, 
our focus is on how discourses frame 
sustainability, rather than on the 
more familiar concerns of energy 
efficiency, water conservation, or 
behavior modification. We are 
interested in supporting deliberations 
of sustainability—whether ecological, 
economic, cultural, social, or 
personal—ethical negotiations 
concerning what is desirable and worth 
trying to sustain.

In alignment with our perspective, 
Weston argues that we have “an 
irreducibly pluralistic system of desires. 
Some are straightforwardly biological, 
others culturally rooted, others more 
personal, and many are mixtures of all 
three. If anything we are doomed to 
hopelessly conflicting desires. Neither 

and behavior, and to foster the kind 
of systems thinking that would help 
them analyze the myriad challenges 
of sustainability [6]. However, like 
any pedagogy, they may be fraught 
with ideology, too complex for general 
understanding, or oversimplified, 
creating dangerous misconceptions 
that are difficult to correct. And like 
any pedagogy, these media benefit from 
analysis and critique to improve how 
they represent the topics they teach, 
implicitly or explicitly. 

REPRESENTATIONS  
OF SUSTAINABILITY
To explore how discourses of 
sustainability are embedded within 
contemporary digital learning 
applications, we draw your attention to 
three social computing environments/
experiences: EcoBuddies, a virtual 
world for young children with an 
explicit focus on environmental 
education; Little Green Island, an iOS 
game or iPad app that challenges young 

people to solve environmental problems 
through play; and World Without Oil, 
an open multiplayer alternate reality 
game (ARG) simulating an oil crisis. 
While each experience is an informal, 
playful approach to sustainability 
issues, they all claim the goals of 
education and behavior change.

EcoBuddies. As a player in the 
virtual world EcoBuddies, you are 
framed as a friend of the environment, 
as well as a friend of others who share 
your concern for the environment. 
EcoBuddies players adopt hamster 
avatars, which they use to navigate a 
park-like, consumer-oriented virtual 
space. Hamsters bound through lush, 

green landscapes with trees, rivers, 
rocks, and gardens. Small shops 
are nestled among the trees, where 
the hamsters can buy electric cars, 
clothing, costumes, pets, treats, and 
other hamster necessities. There are 
explicit environmental connections 
within the game world. Blue recycling 
bins are scattered across the landscape; 
clicking on them provides recycling 
trivia, such as “It takes 4,000 years 
for a glass bottle to decompose,” or 
“5 plastic bottles are enough to make 
stuffing for a ski jacket.” There are 
quizzes on environmental behaviors 
and videos that document the impact of 
humankind on the environment placed 
throughout the site for users to “bump 
into” during their adventures. 

Ansel and Claire: Little Green 
Island. Among a growing number 
of app-based adventure games for 
children, the Ansel and Claire series 
for the iPad presents a “gamified” 
learning experience for children 
ages 6 to 12. Developed by Cognitive 

Lisa P. Nathan, University of British Columbia, Eric M. Meyers, University of British Columbia

Acknowledging 
differences in 
conceptualizations of 
sustainability is critical 
to informed action.

Insights
 → Values change with time, 
context, and experience;  
they are neither static nor 
internally consistent.

 → Individuals and societies learn 
through confronting different 
values systems, where naive, 
simplistic conceptions of the 
world are broken and remade.

 → Nurturing these capacities will 
require lifelong (across the 
entire lifespan) and life-wide 
learning (across the many 
places people learn) to be  
truly effective.
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technical solutions alone cannot fix the 
underlying socioeconomic systems that 
produce unjust and unsustainable food 
systems. 

This leaves us with urgent 
considerations: What is needed to truly 
address these socio-environmental 
challenges in agriculture? Who is 
present and who is absent when 
envisioning sustainable agriculture 
and considering the role of technology 
in creating it? How can we increase 
the diversity of perspectives and 
values while supporting agricultural 
sustainability?

ASSESSING AGRICULTURAL 
TECHNOLOGY FOR 
SUSTAINABILITY AND EQUITY
The same systems of domination create 
both unsustainability and injustice. 
Addressing them separately is not 
enough. And as Norton et al. eloquently 
noted, even those technologies 
designed to support sustainability 
often perpetuate unsustainability 
and injustice [6]. Given the powerful 
role that technology plays, the recent 
focus on design justice, sustainable 

agri-business exclusive ownership over 
technologies, forcing farmers out [5]. 
Since the 1960s, high-yielding seed 
varieties have displaced traditional 
ways of farming, especially where 
colonial injustices are strongest. 
Companies sell farmers patented hybrid 
seeds that require a conventional 
farming technology package of 
chemical fertilizer, pesticides, 
and substantially more water than 
traditional seeds. Farmers must also 
buy new seeds every year. Today a few 
global actors control food production 
[6]. The megacorporations that sell 
farmers’ inputs and buy their outputs 
squeeze them at both ends. This 
precarious context constrains farmers’ 
choices about how to farm and what 
technologies to use.

From monitoring soils to enabling 
the entrenchment of corporate power, 
agricultural technology is not neutral. 
On a global scale, technologies feed 
data into increasingly pervasive 
information systems, distancing the 
knowledge being gathered from the 
people, land, and context from which 
it is gathered. On the land, technology 
mediates between humans and their 
environment, and can distance people 
from culturally important agricultural 
practices. Of course, humanity is 
not an undifferentiated mass, and 
neither is technology. While some 
farmers appreciate interacting with 
some technology, technology can also 
supplant human experience on the land, 
a shift from tactile feel and experiential 
expertise to machine-mediated farming 
dictated by algorithms [1]. This 
distancing might undermine a deeper 
caring for the land, as high-tech systems 
replace people and traditional local 
knowledge.

WHAT IS THE ROLE OF 
AGRICULTURAL TECHNOLOGY 
IN ANSWERING  
SOCIO-ENVIRONMENTAL 
CHALLENGES?
Farming is for feeding people. 
Agriculturalists have leveraged 
increasingly sophisticated machines and 
computers mainly to boost production, 
yet in ways that have arguably inhibited 
progress toward sustainable food 
security for all [6,7]. World cereal 
production has tripled and the global 
livestock population has quadrupled 

since the 1960s, but today more than 
800 million humans suffer from chronic 
food deprivation. At least a billion more 
experience hunger in ways that official 
statistics do not capture, for instance 
through seasonal food shortages or 
micronutrient deficiencies. Agriculture 
produces more than enough to feed 
the world’s human population, but 
the global economy allocates food 
inequitably among people and redirects 
food to industrial feedlots, biofuel 
refineries, and the waste stream. All 
parts of the food system need to be 
considered, with many important 
opportunities for HCI design and 
research to help further sustainability 
efforts [6]. Technology does matter, but 

Farming Within Limits

with technology has permitted people 
to produce ever-greater quantities of 
other goods. While many technological 
advances decrease environmental 
damage per unit of food produced, 
whether new technologies make 
individual farms more or less resource 
efficient matters little compared to 
the macro-scale economic growth that 
increasing agricultural productivity 
enables. That using resources more 
efficiently leads to more resource 
use overall, not less, is a pervasive 
phenomenon often called the Jevons 
paradox [4]. Advancements in farming 
technology have made it possible to 
surpass planetary boundaries [3], and 
information and communications 
technologies (ICT) have intensified 
human control over agroecosystems [5].

Agricultural technology has not 
evolved spontaneously to spark growth 
and the consequent environmental 
catastrophe. People in power force 
society to adopt technologies that 
facilitate and perpetuate their 
domination. Technological change in 
agriculture generates tension between 
those who benefit and those who 
bear the costs. Automation is an apt 
example. The mechanization of farming 
during the Industrial Revolution 
benefited property owners, pushed 
peasants off the land, and made food 
cheap, which kept wages low. When 
threshing machines were introduced 
in 1830s England, agricultural workers 
rioted, destroying hundreds of the 
machines that had replaced them. This 
contentious history has continued 
with the rise of global institutions such 
as the World Intellectual Property 
Organization (WIPO), which gave 

Here’s the tragedy of agriculture in our 
time.... The politicians, the agricultural 
bureaucracies, the colleges of agriculture, 
and the agri-business corporations went 
all out to industrialize agriculture and to 
get first the people and then the animals off 
the land and into the factories. This was a 
mistake, involving colossal offenses against 
both land and people. The costs have not 
been fully reckoned, let alone fully paid. 

— Wendell Berry [1]

Many still associate 
farming with 
bucolic landscapes 
of attentively 
tended plants and 
roaming animals. 
But modern farms 

have become carefully designed, 
high-tech industrial operations, and 
the consequences are dire. Some 
consider the adoption of agriculture 
about 11,000 years ago the soft start 
of the Anthropocene: the beginning of 
ecosystem domination and the first step 
toward planetary domination [2]. Now 
humans produce food on two-fifths of 
all ice-free land on earth. Catalyzed 
by industrialization, agriculture has 
replaced wildly diverse ecological 
communities with standardized 
crops and livestock the world over, 
contributing to staggering rates of 
biodiversity loss. Farming introduces 
more nitrogen and phosphorous into 
ecosystems than scientists’ best guess 
at critical thresholds of planetary 
sustainability and directly releases 
about 15 percent of humanity’s carbon 
emissions [3]. While not all people 
practice agriculture in destructive ways, 
agricultural systems use more resources 

than the environment can supply and 
generate more waste than ecosystems 
can integrate. Global agricultural 
production is alarmingly unsustainable.

CRITICALLY SITUATING 
AGRICULTURE AS TECHNOLOGY 
AND TECHNOLOGY  
IN AGRICULTURE
Farming is technology. Manipulating 
living beings, their genetics, and 
entire ecosystems to produce food 
has always been a technological feat. 
Tools made humans more effective at 
it. Machines even more so. From the 
domestication of the first grains to 
terraced rice paddies, the Haber-Bosch 
process, Holsteins that produce 72,000 
pounds of milk per year, and drones 
for precision vegetation monitoring, as 
farming technology has become more 
powerful, its scale has grown too—by 
design. With the ability to produce more 
food more reliably, human populations 
have grown, requiring even more food. 
Substituting human agricultural labor 

Insights
 → Agricultural production is globally  
unsustainable, and agricultural 
technology co-evolves with 
agricultural growth.

 → Assessing agricultural technology 
for contributing to (un)sustainable 
and (in)equitable practices needs 
to be done together (and better).

 → There is an urgent need to 
change underlying socioeconomic 
systems that propagate 
unsustainability and inequity, 
requiring reflection, design, 
collaboration, and action.

Lindsay Barbieri, Sonya Ahamed, and Sam Bliss, University of Vermont

Even those technologies 
designed to support 
sustainability 
often perpetuate 
unsustainability and 
injustice.
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gleaming digital products are pervasive 
in interaction design firm marketing, 
academic program advertising, 
research papers, public outreach efforts, 
and grant applications. Yet evidence 
strongly suggests that our current path 
of rampant resource extraction is not 
the fabled road to Progress.

Although many HCI scholars have 
critiqued these assumptions, the 
market orientation of the field remains 
strong, reinforced continuously 
through the same economic tides that 
pull on each of us.

Stories told overtly in magazines 
such as Wired, or stories told 
more subtly, through field-specific 
promotional campaigns, orient us 
toward the assumptions. Whether you 
look at the field of HCI or the Exclusion 
Zone entrepreneurs, market exchange 
is an ethic in itself [2]. Stories that 
center market exchange as the highest 
good have saturated minds, systems, 
and institutions around the world. The 

Chernobyl explosion, valuable lessons 
were learned, and fewer “mistakes” will 
happen in our better future—partly 
because of the disaster!

• Individualistic mindset within 
Western ethical frameworks. Dominant, 
individual-focused ethical approaches 
have been critiqued from many 
perspectives (e.g., 3rd-wave HCI, 
more-than-human design, as well as 
those from adjacent disciplines such as 
STS), yet interaction design problems in 
general, and climate issues specifically, 
are still presented as matters of end-
user responsibility, based in utilitarian 
and deontological framings. Within 
these frameworks, humans have a 
privileged position, somehow separate 
from and superior to nature as opposed 
to being deeply connected to—in and 
of—nature. This positioning ignores 
decades of feminist, decolonial, 
and Indigenous critical theory that 
offer robust ways to reconsider users 
as diverse peoples whose lives are 

entangled with and dependent on 
myriad other lifeforms.

• Continuous economic growth and 
technological progress. It is long past time 
to reject the assumption that limitless 
growth fueled by technological progress 
(or if you prefer, technological progress 
fueled by limitless growth) is possible 
on a finite planet. However, when the 
main focus of interaction design is on 
end users as consumers—satisfying 
their immediate needs and desires—it 
allows us to ignore the entire lifecycle of 
products, from mining precious metals, 
to electronic waste, to exploited land 
and labor. References to new, ever-

A Story of Paradise:  
Interactive, Digitally Enhanced,  
and Radioactive

Individual accounts from visitors 
to the Chernobyl Nuclear Power Plant 
Zone of Alienation make an argument 
for a particular orientation to life, one 
that manifests features of the neoliberal 
logic: Near-future time horizons, fixable 
problem orientations, individualism, 
human mastery over nature, continuous 
economic growth, and an unwavering 
commitment to technological progress 
are its hallmarks. If these features 
appear commonsense, it is because 
they are also familiar assumptions in 
the training, practice, and research of 
interaction design:

• Near-future time horizons. The 
focus on the short term and cutting 
edge stems from and contributes to 
an ahistorical orientation that fails 
to recognize the entanglements of 
science and technology development 
with trajectories of dominance and 
marginalization. The sense that 
we must sprint toward the future 
leaves little space for reflection, with 
few lessons learned and historic 
entanglements left in knots. New HCI 
designers are assumed to have all they 
need to thrive simply because of their 
technical know-how and ingenuity. 
Tellingly, HCI curricula are typically 
devoid of history courses.

• Framing of problems as fixable. Using 
a climate perspective, many of us grew 
up hearing about imminent climate-
related threats. In the ’60s and ’70s it 
was global cooling; in the ’80s it was the 
ozone hole; and in the ’90s, running out 
of oil (i.e., peak oil). Surely permafrost 
melting and glaciers disappearing are 
just new problems, next to be fixed. 
Even the Wired article promises that 
although many suffered because of the 

Stories have long 
been recognized as 
powerful drivers that 
mobilize individuals, 
communities, and 
societies. There are 
stories that chronicle 

individual lives and those that explore 
the nature of life itself, such as creation 
stories or morality tales. Stories that 
orient us toward life itself are collective 
stories; they shape our social and 
collective actions and interactions. 
Many stories function as both, or 
morph from individual to collective. 
Chernobyl is one such story.

In early 2019, a Wired article 
introduced its audience to a 21st-
century paradise, the Chernobyl 
Nuclear Power Plant Zone of Alienation 
[1]. Some readers may recognize this 
site by its shorter name, the Exclusion 
Zone. Marked by an image of a lone fox 
gazing at the reader against a backdrop 
of snow-covered ruins, the Wired piece 
highlights how this area—previously 
known as the most radioactively 
contaminated place on the planet—has 
turned into a rare refuge for wildlife. 
The optimism of the story is palpable: 
Researchers and tourists alike can now 
take short excursions into the zone, 
enhanced through remote controlled 
digital cameras and other cutting-
edge digital research equipment. 
The 30-kilometer sector is framed 
as both an ecological restoration 
area and a space for introducing 
high-tech innovation. With enough 
digital tech, the site of a catastrophe is 
transformed into an opportunity for 
value extraction. Technology emerges 
as an emancipator that frees us from 

the inconveniences of environmental 
disasters. Nature emerges, once again 
the subject of humanity’s gaze, a 
resource for meeting our needs and 
fulfilling our desires—including the 
desire to be reassured that nature will 
rebound even after our worst screwups.

Before the meltdown, the Chernobyl 
power plant specifically, and nuclear 
energy more generally, was hailed as a 
scientific and technological answer to 
our insatiable need for energy. It was 
a marker of scientific progress and the 
technological triumphs of the 20th 
century. After the disaster, the no-go 
zone around Chernobyl began to thrive 
only because humans stayed away. Yet 
the article describes humanity’s moves 
to reoccupy the zone. Once again, we 
plant ourselves and our interactive 
digital tools with the aim of harvesting 
data and monetary value from this 
“new” resource. The cycle repeats, 
contributing to new potential forms 
of meltdown, perhaps massive storms, 
floods, or fires, but no less devastating 
than nuclear disaster, all persuasively 
rationalized through the irrepressible 
narrative of neoliberalism.

Insights
 → There is a reluctance to appear 
alarmist in the face of the climate 
crisis. 

 → Those who have the most education 
and highest professional status 
also have the most to lose.

 → It is time to openly acknowledge 
that the climate crisis cannot be 
addressed by HCI through the same 
methods, approaches, and market-
based ethos that created it.

Lisa P. Nathan, University of British Columbia, Nassim Parvin, Georgia Institute of Technology

With enough tech,  
the site of a catastrophe 
is transformed into  
an opportunity for  
value extraction.


