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Sustainability imaginaries by design

Roy Bendor 

department of Human-centered design, delft university of technology, delft, the netherlands

ABSTRACT
As the scale and severity of our multiple environmental crises come into view, the question 
of digital technologies and how they can be designed sustainably becomes even more 
pressing. The starting point for this brief commentary is that technology is not just a neutral 
instrument to achieve sustainability but takes an active part in shaping what sustainability 
means in the first place. Digital technology, in other words, not only has material consequences 
but mediates the meaning of sustainability and takes part in the creation and dissemination 
of sustainability imaginaries: collectively held beliefs about the world and how to act on it in 
a sustainable manner. On this background, I argue that we are witnessing the emergence of 
a new sustainability imaginary that stands on three pillars: ontological entanglements, premised 
in the observation that everything is connected and could only be fully understood through 
those connections; inclusive epistemologies, rejecting the reductivism of Western rationalism in 
favor of “othered,” more situated forms of knowledge; and a politics of mutuality and care that 
mobilizes generosity and reciprocity as the basis of social life.  I make use of several digital 
technologies to illustrate how these ingredients lend themselves to new digital sociotechnical 
practices that, in turn, may shape how we think about and pursue sustainability.

Introduction

There is no small irony in suggesting that more 
technology is the only solution to problems caused 
by previous uses of technology. The sheer size of the 
technosphere – already larger than all biomass 
(Elhacham et  al. 2020) – is powerful testimony to 
this dilemma. Yet, it is equally naïve to imagine that 
humanity can address what the World Economic 
Forum (WEF) recently termed the “polycrisis” 
(Whiting and Park 2023) without a measure of tech-
nological innovation. And so despite the widespread 
recognition of the significant environmental conse-
quence of technology development, use, and disposal 
(Comber and Eriksson 2023; Freitag et  al. 2021; 
Istrate et  al. 2024; Rehak 2024), as well as the severe 
harms caused by the neocolonial, extractivist econo-
mies by which new technologies are materialized 
(Chagnon, Hagolani-Albov, and Hokkanen 2021; 
Crawford 2021), many, including proponents of 
post-growth and degrowth strategies, remain con-
vinced that technology has an important role to play 
in sustainability transitions (Digitalization for 
Sustainability 2023; Kerschner et al. 2018; One Planet 
Network 2023). What first appears as a binary is 
actually a range of possibilities: “The real conflict is 

not between technology and anti-technology. It is 
about how technology is imagined and the condi-
tions under which it is deployed” (Hickel 2023). 
How technology is, or rather how it may be imag-
ined, is the subject of this brief commentary.

As demonstrated by the articles in the Digitalisation 
for Sustainability Transitions Collection, digital tech-
nologies are at the forefront of sustainability transi-
tions. But my point of departure is that technology 
– digital or analog – is not merely an instrument of 
sustainability, that is, a set of devices standing ready 
to serve the aims of sustainability programs, strate-
gies, and policies. Instead, technology actively shapes 
or refracts what we understand as sustainability to 
begin with; sustainability co-emerges with the tech-
nologies that are used to promote and pursue it 
(Bendor 2018, 2021). Look at technologies for sus-
tainability and what you may see are sustainability 
imaginaries given sociotechnical form, and this 
applies equally to solar panels, AI-powered climate 
models, games that aim to reduce consumption, and 
even Tesla cars.

The term imaginaries (often accompanied by 
“social” or “sociotechnical”) describes the influence of 
worldviews or ideologies on the way we understand 
the world and, consequently, act on it. Philosopher 
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Charles Taylor (2004, 23) explains social imaginaries 
as “the ways people imagine their social existence, 
how they fit together with others, how things go on 
between them and their fellows, the expectations that 
are normally met, and the deeper normative notions 
and images that underlie these expectations.” We can 
say that imaginaries are those deeply held beliefs 
about the world, the kind of stories we tell ourselves 
about who we are, where we came from, and where 
we should be heading. Importantly, imaginaries are 
not individual phenomena but are collectively held 
beliefs about the world that are embedded in, and 
orient the structures, institutions, values, and norms 
that govern society (Bottici 2019; Castoriadis 1997). 
In this sense, imaginaries represent a social construc-
tivist perspective and affirm the role of imagination 
in propelling social change – not the least in the 
context of sustainability and climate change (Bendor 
2018; Milkoreit 2017; Pelzer and Versteeg 2019; 
Yusoff and Gabrys 2011).

Imaginaries influence, and in turn are influenced 
by, sociotechnical practices (Jasanoff and Kim 2015). 
What we do with technology affects how we see the 
world and vice versa. Design, more specifically that 
type of design that is occupied with future possibil-
ities (“design futures” in short),1 plays a crucial role 
in this dynamic by expressing and mobilizing what 
Berger and Luckmann ([1966] 1989, 187) describe as 
“the dialectic between social reality and individual 
existence.” It does so first by making tangible the 
connections between imaginaries and sociotechnical 
practices and second by mediating or facilitating the 
mutual shaping of the two. Design, in other words, 
holds the potential to surface, concretize, and mobi-
lize alternative social realities. The argument I want 
to make here, then, is that design futures translate 
imaginaries into future sociotechnical practices, and 
when they do so they offer us a glimpse of an emer-
gent sustainability imaginary.

A new sustainability imaginary

Broadly speaking, the emerging sustainability imagi-
nary reflected in the type of design discussed here, 
moves away from the established truths of moder-
nity – at least that version of modernity that was 
developed in the Western world (Latour 1993). Some 
have called this new imaginary the “flourishing” 
(Dunn, Cruickshank, and Coupe 2024; Ehrenfeld 
2008; Ichioka and Pawlyn 2021), significantly distin-
guishing it from modernist sustainability imaginar-
ies, which tend to promote individualized, 
efficiency-driven solutions. In my reading, the new 
sustainability imaginary stands on three pillars: onto-
logical entanglements, premised in the observation 

that everything is connected and could only be fully 
understood through those connections; inclusive 
epistemologies, rejecting the reductivism of Western 
rationalism in favor of “othered,” more situated forms 
of knowledge; and a politics of mutuality and care 
that mobilizes generosity and reciprocity as the basis 
of social life. The three pillars work in lockstep to 
produce a new imaginary at the basis of which lies 
a fundamental recognition of relationality as the key 
element of life (Escobar, Osterweil, and Sharma 2024).2

Ontological entanglements

Western philosophy and science provided humanity 
with a very particular image of itself, a powerful 
combination of “human exceptionalism and bounded 
individualism” as Donna Haraway (2016, 30) writes. 
Within this paradigm humans understood them-
selves as an exceptional species made from unique 
individuals – the perfect outcome of millions of 
years of natural selection. This image was replicated 
and propagated through the multiple projects of 
Modernity, chief among them is liberalism, whose 
insistence on individual autonomy as the premise of 
life and liberty (Held 2006, 262) reverberates in the 
messages of marketers who urge consumers to man-
ifest their uniqueness by purchasing and consuming.

It has since become apparent that many of the 
neat distinctions, classifications, and dichotomies 
that floated modernity were more fantasy than a 
truthful reflection of the world. That intoxicating 
sense of exceptionalism is no longer tenable as sci-
entists catch up with what was already reflected in 
many Indigenous cosmologies, that is, that humans 
are not that different from other organisms, with 
whom we are essentially entangled. As Lynn Margulis 
and Dorion Sagan (1997, 16) write, humans should 
not be understood as “lords” but as “partners”: “we 
are in mute, incontrovertible partnership with the 
photosynthetic organisms that feed us, the gas pro-
ducers that provide oxygen, and the heterotrophic 
bacteria and fungi that remove and convert our 
waste.” Viruses are inscribed into our DNA, and 
because our diet has epigenetic impacts (Huypens 
et  al. 2016) we literally become what we eat. 
Traumatic events experienced several generations in 
the past can make their way into our DNA and 
affect the way we are today (Yehuda et  al. 2016). 
The world revealed by contemporary natural and 
social science appears to be made of complex, nested 
assemblages of entities that support, maintain, attend 
to, or “care” for each other (Barad 2007; Puig de la 
Bellacasa 2017). Not independent, autonomous 
agents whose being precedes the relations they form 
with others, but the precise opposite: all beings 
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become who and what they are in and through their 
relations with others. We are relational all the way 
down, and in this we are not much different from a 
range of small and large entities – from microorgan-
isms and fungi to trees and the planet as a whole 
(Margulis and Sagan 1997).

We can find a powerful expression of this kind of 
ontological perspective in Tamiko Thiel’s work with 
augmented reality (AR). Visitors to her exhibitions 
can use the camera on their mobile phones as a vir-
tual cosmoscope, discovering new kinds of flora and 
fauna present in the surrounding environment – 
forms of hybrid “natureculture” (Haraway 1997) that 
change when encountered. In a piece called 
Unexpected Growth (Thiel n.d.), AR technology 
allows viewers to witness a lively coral reef that 
grows and branches out according to Lindenmayer 
system principles right in front of their eyes (Figure 
1). As they approach the reef, they find, much to 
their surprise, that the reef is actually made of plas-
tic artifacts including spoons, forks, straws, sandals, 
and rubber duckies. The more viewers look at the 
reef. the more it bleaches, as if responding magically 
to the cumulative effects of electromagnetic exposure 
or, more simply, to human presence, thus reminding 
viewers that nature, culture, humans, and nonhu-
mans are inextricably entangled. As microplastics are 
found in the farthest reaches of Antarctica (Aves 
et al. 2022) and in the breastmilk of expectant moth-
ers (Ragusa et  al. 2022), our planetary reach has 
come to haunt us. We are everywhere. We are the 
world, and the world is us.

Inclusive epistemologies

The second pillar or constituent of the new sustain-
ability imaginary has to do with what is considered 

valid knowledge. In the Western canon, from the 
Greeks through Descartes and beyond, human rea-
son, essentially different from the human body, was 
taken to be the source and arbiter of knowledge, 
that is, only if something is reasonable can it be 
considered valid knowledge. Calculation, reasoning 
from cause to outcome, logical explanation, and so 
forth, became the de facto criteria for knowledge, 
and whatever did not fall under these criteria was 
considered folly at best and savagery at worst.

However, through the efforts of cognitive scien-
tists and behavioral economists, human reasoning 
appears far less logical than assumed (Damasio 1994; 
Kahneman 2011). Humans are, in fact, prone to all 
kinds of cognitive mistakes and short circuits, and 
these are not just accidents nor signs of feeble minds 
but inherent to how we perceive and act on the 
world. Furthermore, decolonializing thinkers and 
Indigenous activists have promoted ways of knowing 
and being that despite their marginalization appear 
not only as solid as Western calculative (or instru-
mental) reason but are often better suited to address 
the kind of ontological entanglements discussed 
above (Escobar 2018; Kimmerer 2013; Machado de 
Oliveira 2021; Viveiros de Castro and Danowski 
2020). Perhaps instead of merely thinking, Westerners 
would do better to adopt what Latin Americans call 
sentipensar: feel-thinking or thinkingfeeling.

A glimpse of such hybrid epistemologies that are 
distributed along humans, organic, and machinic 
nonhumans, is offered by Superflux’s recent project, 
The Ecological Intelligence Agency. The project is a 
speculative proposal to consider what an ecological 
AI might look like (Figure 2). The designers describe 
their intentions and process as follows:

To create a foundation for Ecological AI, we consid-
ered an alternate intelligence that does not claim 

Figure 1. "unexpected Growth" augmented reality installation by tamiko thiel and /p, 2018. commissioned by and in the 
collection of the Whitney Museum of american art, new york.
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unlimited access to knowledge systems, does not 
assume only one way to understand the world, and 
does not perpetuate dominant extractive para-
digms….an intelligence that is accountable and 
accounts for a multitude of interconnected cosmol-
ogies and lived-experiences alongside data sets. 
(Superflux 2024).

The studio created a specialized language model 
that combines scientific data, public policy documents, 
and social media pertaining to the river Roding – a 
river that flows from Essex through London and into 
the Thames. Unlike other “black-boxed” models, the 
ecological AI provides a trace of its sources and uses 
Indigenous knowledge to fill out gaps in the data. In 
the visual material that documents the experiment, 
the moment that best encapsulates epistemological 
hybridity comes 3:05 min into the video that focuses 
on sewage. While until this point the voice of the AI 
expressed a clear scientific perspective, at this juncture 
the AI shifts mode and starts to speak for the river 
rather poetically. The result is startling, and not only 
because this is not what we would have expected 
from a scientific AI, but because the words spoken by 
the river (ventriloquized by the AI) appear no less 
truthful than the collection of facts delivered by the 
AI just a few seconds before. The impression left by 
the experiment is striking: no technoscientific intelli-
gence is worth its weight in silicon if it cannot account 
for the knowledge and wisdom of other beings. 
Intelligence is not one thing possessed by an individ-
ual but “part of a greater wholeness of living and 
being” (Bridle 2022, 58).

A politics of care

The third stream of thinking that animates the 
emergent sustainability imaginary has to do with the 
way politics is considered and pursued, and by pol-
itics I do not mean only party-based political sys-
tems or electoral processes, but how we organize our 
life together and address questions of power and 
opportunity. One of the characteristics of “living in 
capitalism,” to borrow from the great science-fiction 
author Ursula Le Guin, is that many social relations 
are transactional: we are socialized to only do some-
thing if we get something in return, and this quid 
pro quo often takes the form of economic reciproc-
ity. Think of all the “services” we get and give, and 
how this form of interaction threatens to turn com-
munities into an aggregate of individuals consumed 
by their own self-interest.

What many of us subjects of capitalism are dis-
covering, however, is that the scope of problems we 
face cannot be sufficiently addressed by contempo-
rary “service society” (Yarmolinsky 1968). One of 
the most striking lessons of the COVID-19 pan-
demic, and perhaps the one governments did the 
least to internalize, is that our individual immunity 
depends on our collective one, and therefore it is 
not individualism but mutualism that will increase 
our chances to survive in the future (Biss 2014). 
This should not come as news, for as biologists 
affirm, “Life did not take over the globe by combat, 
but by networking” (Margulis and Sagan 1997, 29).

When it comes to generosity and reciprocity we 
can, again, find insightful examples in Indigenous 

Figure 2. the ecological intelligence agency by Superflux. Source: Superflux 2024
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communities and in nature. What Robin Wall 
Kimmerer (2013) calls “berry teachings” describes the 
way berries offer nourishment to other beings while 
relying on those beings to spread their seeds. In 
Kimmerer’s words: “The berries trust that we will 
uphold our end of the bargain and disperse their seeds 
to new places to grow,” and so, “They remind us that 
all flourishing is mutual” (382). In this vein, can we 
speak of individual accomplishments without retriev-
ing the conditions that enabled those achievements – 
conditions that are often created by the efforts of a 
collective? Can we be happy and productive without 
the support of our communities?.

We can get a taste of how value change and sys-
tem change are interconnected (Meadows 1999) 
from Sensing in the Wild Lab: a speculative experi-
ment in designing a decentralized urban sensing sys-
tem (Turtle et  al. 2022). During the Lab, organizers 
asked participants to roam the city, stage “encoun-
ters” with different entities, and report what they 
found by feeding into the system data that reflected 
their particular perspectives and interests. The twist 
is that they had to do this while taking on different 
identities, roleplaying as children but also as moss, 
as municipal authorities but also as CCTV cameras, 
as illegal immigrants trying to evade the authorities, 
but also as pigeons.

What makes Sensing in the Wild Lab relevant for 
this discussion is not only the way the experiment 
integrates organic and machinic beings into an urban 
sensing apparatus, but how it builds mutuality into 
the data-acquisition model. The data that participants 

shared, in the form of an image and text uploaded to 
a dedicated Whatsapp channel (Figure 3), helped 
reveal both frictions and alignments among actors. 
Looking at those images and texts it becomes clear 
how the same data could be interpreted differently 
by different actors, and how some data could be use-
ful for more than one type of actor, and sometimes 
for conflicting reasons. For instance, the same trees 
that birds identified as desirable playgrounds were 
tagged as obstructions by the CCTV camera, and the 
location of an abandoned bicycle was helpful for 
both children looking for a joyride and municipal 
garbage collectors. The presence of moss helped city 
cleaners be more effective, but it also disclosed the 
perfect shady spot for a tired pigeon on a hot sum-
mer’s day. Through the process of data reporting, 
and revealed through what facilitators called a “net-
work therapy” session that took place afterward, 
seemingly conflicting interests and needs were trans-
formed into acts of kindness and community bond-
ing. The distributed nature of the sensing system 
allowed generosity and mutualism to replace cold 
calculations of costs and benefits. Sensing agents 
began to understand their contributions to the sys-
tem as community building since “all flourishing is 
mutual” (Kimmerer 2013, 382).

Conclusion

The digital technologies presented here are specula-
tive in nature. They are not products designed for 
the market but experimental probes into the 

Figure 3. Screenshots of agent reports created during Sensing in the Wild lab in bilbao, 2022. Source: turtle et al., 2022 (cc 
by-nc 4.0).
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conditions of possibility for alternative futures. They 
were not designed to solve complex problems, nor 
do they address their own ecological footprint, and 
in this fail to provide an unequivocal answer to the 
question that underlies technological society: “Is it 
worth it?” Nonetheless, I believe these speculative 
technologies hint at possible answers to that ques-
tion by foregrounding the frictions, tensions, and 
conflicts implicated in business-as-usual technoscien-
tific futures. They are, in other words, critical proto-
types of future sociotechnical practices oriented by, 
and contributing to, the formation of new sensibili-
ties and imaginaries.

As forms of socio-material inquiry, these designs 
signal how digital technologies can help shift how 
users see and act on the world and, as such, they 
raise the following questions for those designing, 
using, and studying the next generation of digital 
technologies for sustainability. First, how can tech-
nology designers ensure that the data and models 
they choose to work with represent the world with 
all its messy entanglements? What role can the 
public play in this? Second, how should 
evidence-based policy that nourishes a plurality of 
connections, alliances, and communities be devel-
oped in and through digital technologies? How can 
such processes involve and align a variety of actors 
not only in implementation but also in co-creating 
a new “operating system” for society? And lastly, 
how can sustainability practitioners make use of 
digital technologies to communicate and advocate 
for future possibilities that nourish commonalities 
and foreground and strengthen multiple entangle-
ments? What kinds of knowledge and research 
approaches (cf. Böhme, Spreitzer, and Wamsler 
2024) are needed to allow such applications to 
flourish?

Those who follow current events and read the 
scientific literature may find very few reasons to be 
hopeful. The future looks bleak. But do we really 
have a choice but to practice a form of “active 
hope” (Macy and Johnstone 2012)? In this sense, 
and in contrast to Baldwin’s (1991) dichotomy, 
designers (or technologists in general) should not 
be seen as either “slaves” to the political-economic 
system within which they operate (although some 
certainly exhibit the symptoms), nor “saviors” who 
possess extraordinary life-altering powers (although 
some innovations do). What designers are capable 
of is giving radical ideas momentum in and through 
acts of form-giving. On its own, this is clearly 
insufficient to set humanity on a new course, and 
barring a drastic shrinking of the socio-ecological 
footprint of digital technologies will likely not make 

much of a difference in the long term. But it is a 
good start.

Notes

 1. One may rightly argue that all design is occupied 
with the future, but here I am referring specifically 
to types of design that seek to create deliberate en-
gagement with possible futures. The most well-known 
of these are design fiction (Bleecker 2009), experien-
tial futures (Candy 2017), and speculative design 
(Auger 2013; Dunne and Raby 2013).

 2. From a pluriversal perspective (Escobar 2018), we 
may equally treat the new sustainability imaginary 
as a multiplicity of imaginaries. Accordingly, each 
of the pillars can be considered an imaginary on 
its own.
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