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[8.0] The subtitle of Soylent creator Ryan Reinhardt’s blog asks “Can Entropy Be
Reversed?”1 What might Soylent, an “open source” drink powder, have to do
with the second rule of thermodynamics? Upon what table does this seem-
ingly chance encounter take place? Furthermore, what, if anything, are the
politics of such a meeting—what is at stake? The answers to these questions
reach across the history of industrialization, the growth of systems theory and
cybernetics, molecular biology, information theory, and the development of
what Fred Turner has called “cyberculture.”2 We propose that as the techno-
capitalist startup culture of Silicon Valley has in recent years shifted its
sights beyond more traditionally “digital” realms of computing and the inter-
net towards areas like food and food production, so too have the ideologies,
epistemologies, and even ontologies that found and constitute them begun to
render these areas in their own terms. We will consider two specific cases of
this phenomenon—Soylent, a nutritionally engineered food product that
claims to contain all the elements of a healthy diet, and Niwa, a smartphone-
operated digital terrarium marketed as a “solution” to urban food production.
We argue that not only are Niwa and Soylent problematic in application,
more importantly, they serve as examples of an increasingly influential ideol-
ogy that has the potential to radically shape our food landscape and our
conceptions of the body in its own image.

[8.1] Contained within these objects are two separate, but genealogically relat-
ed answers to the question “what is called ‘food?’” What will follow is an
examination of the particular discourse that has shaped Soylent and Niwa—a
way of thinking about and viewing bodies, life, and therefore food and agri-
culture—that has become culturally and institutionally influential. On one
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hand, Soylent sits squarely in a reductionist epistemology of biology, infor-
mation, and genetics that has been repeatedly criticized by gender, cultural,
and STS scholars, among others.3 What is especially relevant about Soylent
in this discussion, however, is its further situation within digital culture as an
“open source,” “hackable,” “crowd-funded” object with a specific vision of
what life—as both biological being and politico-historical existence— is, and
ought to be.

[8.2]On the other hand, Niwa serves as an example of a more network-orient-
ed, cybernetic vision. Here, life itself is less at the core of what Niwa embod-
ies than are techno-political solutions to food chain issues. Niwa, as both
object and system, reifies certain neoliberal socio-political assumptions that
in turn derive from a vision of both individuals and society drawn from the
historical cross-pollination of information theory, cybernetics/systems theo-
ry, and cognitive psychology. Here again, Niwa exists as an example of
contemporary digital culture. In this instance, it exemplifies trends towards
personal consumer goods and ubiquitous computing that appear to have no
small degree of discursive power in contemporary American society.

[8.3]After outlining the history that Soylent and Niwa share, we will move on
to discuss specific attributes and claims of each in detail. We will then
conclude with a look at alternative applications of digital technology to food
and food chain issues that, for several reasons, appear more promising in
both material effect and ontological mooring. In other words, in addition to
our critique, we hope to demonstrate that the “digital” is a site of evolving
epistemologico-political contest with great possibility to be understood and
employed on very different grounds and towards very different ends than its
current orthodoxies tend to license.

[8.4]INFORMATIC ONTOLOGY

[8.5]We begin by tracing a history of what we will call the “informatic ontology”
that we argue is at work in the discourse that supports Soylent and Niwa,
among others, as products. “Informatic ontology” is a dogmatically4 reduc-
tive-materialist ontology of the world’s constitution and behavior deeply
influenced by information and systems theory (especially cybernetics). It is
largely coterminous with “reductionism,” the idea that all things that exist
can be reduced to certain physical laws describable across different levels of
academic stratum: biology is simply the understanding of and accounting for
what is really just a symphonic aggregate of chemical action, which is in turn
simply a provisionally specific scalar description of phenomena accounted
for by physics more fundamentally. There are any number of ways a reduc-
tionist account of being can manifest metaphorically—that is, there are any
number of politico-semiotic versions such an account can produce—and we
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do not claim to exhaust the myriad of these possibilities here. “Informatic
ontology” is simply our name for one such rendition, albeit one we view as
particularly popular and influential today.

[8.6] The groundwork for this epistemological framework, and the vision of
being it engenders, was catalyzed in large part with the advent of thermody-
namics. The concept of thermodynamics and its laws were defined over the
course of the nineteenth century, especially its latter half. This occurred
across several rapidly industrializing societies in Europe and America, in
large part catalyzed by interest in creating a more efficient steam engine that
was a major technological foundation of industrial capitalism at the time. The
theoretical consequences of the elaboration of thermodynamics in the sci-
ences are well known—they’re the stuff of introductory science classes to-
day. Less famous, but central to this discussion, are the political, cultural, and
semiotic resonances this theory was to have across an enormous array of
fields, from communications, to psychology, military organization, ecology,
economics, computer science, and biology. These effects continue to be felt
today, especially through later fields and theories that took up and rede-
ployed the concepts of thermodynamics towards their own ends in generative
and influential ways.

[8.7] At the core of these effects is the way in which thermodynamics permit-
ted a new definition of the substrate of being, one that translated into new
formulae for and accounts of social, cultural, technological, political, and
other phenomena. Industrialization of increasing intensity and widening in-
fluence had already been underway for some time in Britain and parts of
Europe prior to the establishment of the law of conservation of energy.
Apace with industrialization, a vision of labor evolved as a profoundly moral
endeavor, as a site upon and through which one performed the virtues (indus-
triousness) and flaws (idleness) of their person—often with explicitly relig-
ious overtones.5 This vision of labor, bodies, and indeed of the process of
industrialization itself was extensively transformed by the advent of thermo-
dynamics. This new body of theory permitted and produced a profound re-
ordering of the world of bios, insofar as it removed human bodies and behav-
ior from a spiritual Great Chain of Being and reinterpreted their existence
and operation through the flattening, mathematical language of “energy.” So
conceived, differences not only between humans and other animals, but bod-
ies and machines, and indeed the organic and inorganic, seemed to dissolve
into a materialist unity of energy, matter, and the “physical laws of the
universe.”6 With this change in the view of bodies, labor and the moral
tableau it inhered within was transformed to a physiological process that
contributed to the establishment of biology as it is imagined today.

[8.8] These developments lent scientific credence—both theoretically and ex-
perimentally—to already established accounts of animals as automata exem-
plified in Descartes’ philosophy, and to the evolving suite of economic con-
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cepts of the eighteenth and nineteenth centuries, including political economy/
government. Labor became a measurable unit, “labor power,” and with it, the
productive efforts of societies at large could be similarly conceived: “The
discovery of energy as the quintessential element of all experience, both
organic and inorganic, made society and nature virtually indistinguishable.”7

The action and “health” of human societies began to be described in the
scalable precepts of thermodynamic, physical equivalence, and measured by
a set of eponymous techniques developed over the eighteenth and nineteenth
centuries that we know today as “statistics” (the original Statistik was a
German neologism signifying measure or analysis of data concerning the
state). It became possible to think of nation-states in physiological terms—
what are increasingly today called biopower and biopolitics—which differed
substantially from the body politic of earlier times. In the field of capitalist
industry, the famed technologies of productive increase and administration of
bodies, from Scientific Management, to Taylorism, to Fordist production
itself, were founded on the concept of the thermodynamic, mechanistic “hu-
man motor,” and the study of optimal levels of work and fatigue that fleshy
machine could be subjected to.8

[8.9]So, there was a profound transformation, if not an explicit break with the
past, in which one can locate the germination of an informatic ontology. The
influence of this transformation was pronounced in the life sciences, where
investigations into the transmission of traits from one body to another, and
their subsequent development across and within individual bodies, gradually
divided the study of “heredity” into the fields of embryology (later renamed
“developmental biology”), and genetics (later giving rise to “molecular biol-
ogy”).9

[8.10]James Watson and Francis Crick’s description of DNA’s structure in
1953 was a historic moment not only in the development of genetic science,
but also for the importation of metaphors and vocabulary drawn from infor-
mation theory developed by Claude Shannon and Warren Weaver.10 These
metaphors were instrumental in the conception of genes as primary agents of
being—and in some cases, even something like the beginning and the end of
life itself—a vision later made popular through the genetic theories of
William Hamilton and Richard Dawkins.

[8.11]In an effort to solve physical problems confronting telecommunication
systems, Shannon’s work redeployed the concept “information,” shifting
from its historical meaning as semiotic indicator of embodied knowledge to
an abstract mathematical term indicating “difference.”11 Information became
the smallest possible measure of the opposite of thermodynamic entropy
(“noise”), a “bit” (the “signal”) and thus transformed the idea of a message
from something meaningful to something physical.12 This is precisely the
utility recognized by geneticists and other biologists, who, following the
discovery of DNA, analogized the nucleobases guanine, adenine, thymine,
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and cytosine as informational life-bits, and thus the DNA, gene sequences,
and genomes they constituted as effectively informational systems with the
unique ability to both harbor and execute the “codes” of life they consti-
tuted.13 Take, for instance, this passage of Dawkins’:

[8.12] What lies at the heart of every living thing is not a fire, not warm breath, not a
‘spark of life’. It is information, words, instructions. If you want a metaphor,
don’t think of fires and sparks and breath. Think, instead, of a billion discrete,
digital characters carved in tablets of crystal. If you want to understand life,
don’t think about vibrant, throbbing gels and oozes, think about information
technology.14

[8.13] As molecular biologists were shying away from earlier, energy-centric lan-
guage and adapting information theory to their reductive and linear models
of life, Norbert Wiener, Arturo Rosenbluth, and others had taken it up for
their own analogous purposes, conflating the roles a human and machine
play in their interaction towards a given end.15 Wiener’s World War II-era
work on automated anti-aircraft systems spurred him to develop a theoretical
framework in which he described humans as a form of servo-mechanical
system, equating them with the gunnery machines they interacted with in
order to define mathematical formulae for behavioral patterns.16 Wiener and
his contemporaries began to generalize this concept to new areas, drawing on
information theory to develop the field of self-regulating bodies they named
cybernetics. This theory took Shannon’s model of information versus noise
and applied it to the self-organization of any number of systems, coordinated,
and in some ways constituted, by messages that incorporated environmental
feedback towards the end of anti-entropic self-maintenance, or homeostasis.
In cybernetics, information built upon, augmented, and in some instances
subsumed the metaphor of the human motor—mechanical, industrial ener-
gy—of earlier thermodynamic theories of the body to its own computational,
homeostatic logic. Upon this new substrate, biological, mechanical, and in-
formational systems became analogous to one another. Presentations on cy-
bernetics at the Macy Conferences, a series of interdisciplinary meetings that
took place through the 1940s and 50s, would popularize the theory and
facilitate its subsequent spread and application to social, psychological, polit-
ical, and ecological fields.17

[8.14] The spread of information theory through cybernetic analogies and com-
puter metaphors across disciplines had two major effects directly relevant to
the phenomenon of engineered or “digital” food we will explore below. On
one hand, this new informatic substrate of being allowed human brains and
computers to re-converge as analogues or even mirrors of one another, a
concept that helped generate research in the field of artificial intelligence and
spur the turn to cognitive psychology.18 It permitted visions of bodies redu-
cible to the information necessary to describe them, notions taken up by
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science-fiction of the time (Star Trek’s transporters) and a later cliché of
computer culture in the dream of immortality through downloadable con-
sciousness. In short, it founded cyborg discourse and launched a thousand
reductive fantasies of posthuman bodies that do not matter, as inefficient
hindrances that might be improved or overcome altogether through digital
technology.

[8.15]On the other, technologists and ecologists in particular grew enamored of
the explanatory power that homeostasis, feedback loops, and systems think-
ing offered their respective fields, and rapidly integrated these models into
their own theories.19 Among the most influential of these offshoots in ecolo-
gy was the theory of “ecosystems” developed by Howard and Eugene Odum.
Employing the epistemological foundations laid by cybernetics and other
systems theories in order to study the “enormous complexity of natural sys-
tems,” the ecosystem permitted a “holistic view of system properties such as
nutrient cycling” by envisioning natural forces as a set of closed, self-regulat-
ing and interrelated feedback loops tending towards stability and homeosta-
sis.20 The ecosystem concept was popularized in neo-Malthusian accounts
like Paul Erlich’s The Population Bomb, countercultural books like Steven
Reich’s The Greening of America, in Jay Forrester’s infamous collaboration
with the Club of Rome, and especially through Stewart Brand’s Whole Earth
manifestos and catalogues.21 Fred Turner has described the history of post-
war countercultural uptake and redeployment of cybernetic theory, and its
influential legacy in Silicon Valley through Brand and 60s communitarians,
groups like the Homebrew Computer Club, and later techno-utopians like
Electronic Frontier Foundation co-founder John Perry Barlow and Wired co-
founder Kevin Kelly.22

[8.16]Neoliberal economists were also among the groups attracted to cyber-
systems discourse at the time. In view of the catastrophe of World War II,
half a century of totalitarianism, and the rising specter of the Cold War and
nuclear annihilation, many had come to reject the political structures and
semiotics that they held responsible for this parade of disasters. In search of
alternative models, cybernetic theory and computer technology offered the
alluring possibility of organizing societies not only without the interference
of politicians and state institutions, but in what appeared to be a manner more
in accord with nature itself —as was being posited by game theory, ecosys-
tems models, and influential thinkers like polymath Buckminster Fuller at the
time.23 This vision of capitalist markets as decentralized social regulators
free of inefficient and cumbersome government intervention imagines them
explicitly in the terms of “an information processor more powerful than any
human brain, but essentially patterned on brain/computation metaphors.”24 It
draws rhetorical power from the notion that such a processor, in contrast to
the state, is destined to produce more accurate pictures and efficient solutions
to any problem it faces. These neoliberal techno-capitalists conflated their
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particular ideological and epistemological commitments with nature itself,
employing all the quantitative, materialist discursive clout of computer sci-
ence, information theory, and the thermodynamic laws and metaphors that
lay behind them to produce a rationalized, quantifiable, networked, osten-
sible un-politics of computerized market self-regulation that is particularly
powerful today.25 This dream of de-regulated cybernetic government-by-
market is at the heart of many contemporary digital technology companies
and visionaries and is reflected in the assumptions, language, frameworks,
and models they use when attempting to tackle issues of social, cultural, or
political import.

[8.17] We claim Soylent and Niwa are particularly apt examples of precisely
this ideology, one founded on a universe increasingly envisioned not simply
in informational terms, but as informatic in its very fabric. Our argument is
that this “informatic ontology”—despite its rhetorical elision-through-confla-
tion of the historically specific social contexts, economic models, technologi-
cal discourses, and environmental regimes outlined above with a universal-
ized vision of the physical substrate of being—possesses a set of ontological
proposals, epistemological frameworks, ideological commitments, and politi-
cal manifestations that inform the discourse, and even material, of so much
digital technology and technological culture today. As digital devices shrink
and spread out from their conventional beige plastic housing and into the
worlds of agriculture and foodways, so too do the epistemologies and rheto-
rics that shape and motivate their use. We now turn to Soylent and Niwa to
illustrate some of the issues these developments raise.

[8.18] SOYLENT: “FREE YOUR BODY”

[8.19] Historically, technologists have applied notions of engineering logic to food
technologies with an effort to make kitchens, farms, and production spaces
more efficient. In their “Kitchen Manifesto,” Bell and Kaye write:

[8.20] This positioning of the kitchen as a workshop and laboratory is key to under-
standing the ways in which the domestic sphere was subsumed under the
rubrics of industrialization and scientific rationality. Bringing the kitchen into
the technological space meant emphasizing the implementation and use of
technology of the future, at the expense of supporting real people and real
practices in the present.26

[8.21] As startup culture continues to expand, it appears that this logic is being
applied not only to food technology and spaces of food production, but also
to food itself.

[8.22] Soylent, under the tagline “Free Your Body,” is a food-replacement
“open-source drink powder” that claims to contain all of the essential nutri-
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ents required to fuel the human body.27 Soylent is a striking example of the
kind of food that results when notions of efficiency and optimization are
pushed to their logical limit. Soylent can be made in seconds by simply
mixing it with water, and it can be ingested at any time, in any location; it
exists almost independently of time and space. It has been described as “a
thick, tan liquid that is yeasty, grainy, and faintly sweet,”28 and each serving
of Soylent aims to “provide maximum nutrition with minimum effort.”29 In
many ways, Soylent evokes the science-fiction vision of food-as-pill, but as
it grows in popularity, it points to larger trends of engineering, statistical
analysis, and the quantification of food in order to manipulate the body.

[8.23]Ryan Reinhardt, the founder and creator of Soylent, is an engineer, a fact
that he highlights in Soylent’s marketing materials:

I have a background as an engineer. I studied electronics and computation, but [8.24]
what I really learned was how to break problems down. Everything is made of
parts. Everything can be broken down. Unlike most other foods which priori-
tize taste and texture, Soylent was engineered to maximize nutrition, to nour-
ish the body in the most efficient way possible.30

[8.25]The suggestion that food can be broken down into its chemical parts, re-
engineered, and built back up into the most efficient food source possible—
and moreover, that this is all that food is—exemplifies an informatic vision
of being. By situating food in a technology-driven framework, it simply
becomes a problem to be solved by mathematical means.

[8.26]The ideology behind Soylent is one that assumes both foodmaking and
the body to be problematic aspects of life. In a Popular Science interview,
Reinhardt has said as much: “Food just seems to pop up, like this obnoxious
biological need that I need to get rid of.”31 This perspective positions the
body as a discrete entity, a closed system that can be internally manipulated.
This notion of the body is one that has long been foundational to information
theory, which posits the body as “the original prosthesis that we all learn to
manipulate.”32 This suggests a privileging of information over other under-
standings and a desire to precisely control or even disembody our experience
with food. Yet, the very act of eating implies a deep connection between the
body and the external world downplayed or outright ignored by such a no-
tion. “Eating,” Luce Giard writes, “serves not only to maintain the biological
machinery of the body, but to make concrete one of the specific modes of
relation between a person and the world, thus forming one of the fundamen-
tal landmarks in space-time.”33 When we eat, we engage with the sensory
world around us; Soylent, however, aims to disconnect the body from physi-
cal space and control it as if it were an information processing machine.

[8.27]This approach to food, and the desire to break it into its component parts,
is not exclusive to Silicon Valley, as throughout American culture we can see
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a persistent focus on nutrition as a way to understand food. Sociologist
Gyorgy Scrinis has termed this “nutritionism.” He writes,

[8.28] Nutrition scientists, dieticians, and public health authorities—the nutrition in-
dustry, for short—have implicitly or explicitly encouraged us to think about
foods in terms of their nutrient composition, to make the connection between
particular nutrients and bodily health, and to construct “nutritionally balanced”
diets on this basis.34

[8.29] Soylent exploits this tendency to focus on the nutritional aspects of food—so
much so that we are led to believe that there is a singular, universal notion of
nutrition and it can be found in this powdered drink solution. However, if
technological optimization of nutrition becomes the central focus of food
production, we undermine other ways of engaging with food, such as through
taste and embodiment. Similarly, if bodies are reduced to quantifiable infor-
mation, the foundational ideology of Soylent has implications for the nature
and systems of labor that support such a vision. Soylent clearly promotes a
lifestyle that idealizes extreme efficiency and devalues work associated with
food preparation. In addition to the gendered assumptions behind such a
perspective, Soylent assumes optimization of the body through food to be the
ultimate way to promote productivity. At the same time, Soylent aims to
define how we should utilize all the time we save by not engaging in tradi-
tional food practices—evidenced by marketing materials that showcase an
extremely limited view of leisure time that center around yoga classes and
working out at the gym, for example—which has profound implications for
the kind of values we place on time, work, and recreational activities.

[8.30] Reinhardt appears to be genuinely interested in solving problems related
to hunger and resource depletion. In a recent New Yorker article, he says he
hopes to be able to produce the ingredients for Soylent entirely from repro-
ductive superorganisms rather than farms. He highlights Buckminster Full-
er’s notion of ephemeralization, a process by which technology will allow us
to do more with less until eventually we can do everything with nothing.35

Reinhardt suggests, “Soylent-producing algae would make food a little like
that: there would be no more wars over farmland, much less resource compe-
tition. To help a village full of malnourished people, “you could just drop in a
shipping container” full of Soylent-producing algae.”36 However, this sug-
gestion indicates a lack of understanding of food as more than a biological
need, but as something that is deeply integrated with cultural, social, and
economic frameworks that differ widely around the world. It is not clear how
a food product such as Soylent does anything to address the food system
because rather than tackling issues within the current food chain, it promotes
opting out of eating and growing food altogether. Soylent provides an alter-
native that is totalizing, singular, and does not engage with or attempt to fix
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the rest of the food system beyond the suggestion that from now on Soylent
should be your alpha and omega (fatty acids).

[8.31]The relationship with food Soylent implies is one that reflects an ideology
deeply grounded in our previously explored history of systems theory, cyber-
netics, molecular biology, and information theory. The rhetoric surrounding
Soylent suggests a utopic posthuman vision where bodies are seen as burden-
some tools subject to the rules of machine optimization, and this has the
potential to radically reorient our perception of what food is and how it is
implicated in relation to the body.

[8.32]NIWA: “WITH THE ‘BRAIN’ OF AN EXPERIENCED FARMER”

[8.33]Niwa is a small digital terrarium that is designed to help people grow food in
their homes. It is aimed at people who don’t have yards, such as apartment-
dwellers who live in cities, and is marketed as a key technology for a “future
where anyone can grow their own food.”37 Niwa has its own light and irriga-
tion systems, and connects to a phone app that provides information about
the produce that is growing inside. The device is fully automated, and is
marketed as a system that can think for itself: “With the ‘brain’ of an experi-
enced farmer, Niwa is the world’s first fully automated, connected, and re-
sponsive hydroponic growing system. Niwa uses an array of sensors and
actuators to create the perfect growing environment for your plants, watering
and feeding them exactly what they need when they need it.”38 Like Soylent,
Niwa promotes efficiency and functionality, and as a consequence of empha-
sizing the ease of growing food, this system removes people from the process
entirely. Again, suggesting an engineering-driven, and ultimately, disembod-
ied engagement with food.

[8.34]Lisa Heldke has developed a useful conception of “bodily knowledge” as
a way of understanding ourselves as inherently connected to the things we
cook and grow. She writes, “The knowing involved in making a cake is
‘contained’ not simply ‘in my head’ but in my hands, my wrists, my eyes and
nose as well. The phrase “bodily knowledge” is not a metaphor. It is an
acknowledgement of the fact that I know things literally with my body, that I
‘as’ my hands, know when the bread dough is sufficiently kneaded, and I ‘as’
my nose know when the pie is done.”39 Niwa discounts the role of the body
in growing food, both as an individual and a social practice. Farming and
gardening require a skill set that can only be developed through physically
engaging with the earth, with plants, and with other people. This kind of
knowledge practice develops over time and through repetition, success, and
failure. If Niwa’s raison d’être is as a solution to food supply problems, it is
difficult to imagine how what amounts to outsourcing knowledge and labor
to a hydroponic cyber-terrarium contributes to that end. Such an approach
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reframes a fundamentally socio-political problem in the individualized, ahis-
torical and depoliticized language of capitalist, market-oriented technological
“solutions” so ubiquitous among startups and Silicon Valley today. Instead
of self-organizing to press for greater control over development and land use
in one’s own city or neighborhood, to push for community-run farms or
gardens, for food production subsidies or building codes that mandate rain-
water collection and architectural support for rooftop gardens—any of which
may help strengthen community ties and cultivate a sense of self-value,
empowerment, and agency40 —a product like this suggests only the develop-
ment of a certain aesthetics of consumption. The food that grows in Niwa is
encased in glass, preventing the grower from even touching it. The app
provides a real-time image of the plant that is growing inside; however, one
wonders why this experience needs to be mediated at all when the user could
simply look at the plant itself instead of the screen. Niwa doesn’t contain any
dirt, as the seeds are dropped into a tray. This too removes much of the
sensory experience of gardening, a large part of which requires getting your
hands dirty. The design of Niwa essentially removes the entire experience of
gardening from the act of growing food, transforming it into a gamified app
whose own logic, semiotics, and politics stem from the informatic genealogy
traced above.41

[8.35] The decision to grow your own food is one that is often driven by person-
al convictions related to environmentalism. In his study of urban agriculture,
Tad Hirsh has addressed this aspect of urban gardening. Regarding a local
community garden, he writes, “It wasn’t simply a technician’s attempt to
optimize food distribution systems or to wrest greater efficiencies out of
small-scale agriculture; it embodied a set of values and political ideas.”42

Niwa seems to be partly built on this ideology by promoting notions of
growing healthy, fresh food at home; however, it neglects to consider how
these ideals are deeply connected to the embodied practice of growing. Addi-
tionally, Niwa neglects to account for the social, cultural, and environmental
factors that influence local food-growing practices.

[8.36] Niwa presupposes the ability to afford an internet connection, smart
phone, and the system itself, which is to say, it’s likely to be inaccessible for
many people, thereby contradicting its gestures towards democratic inclusiv-
ity. Even in terms of productive intensity, the system as it is currently de-
signed appears to be essentially aesthetic; there is only room to grow two or
three tomato plants at a time in the space provided. Thus, Niwa would not
meaningfully contribute to solving or abating food security issues for those
who are most exposed to them—who, again, would likely be unable to afford
the system in the first place. Niwa is infused in rhetoric that promotes sys-
temic change, suggesting that, “Enabling personal food production carries
tremendous rewards for our environment, our economy, our health and our
lives.”43 However, “personal food production” as the term implies is an
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individual solution to a problem that by necessity must be solved on commu-
nity and industry levels. Again, as an individual, consumer solution, Niwa
depoliticizes the fundamentally political problems of food security and food
justice. That there are more than enough calories produced to feed the world
at present is by now increasingly common knowledge—the key issues of
food insecurity are those of distribution and access.44 Niwa situates itself as a
technology that can contribute to solving issues related to food production,
however it contradictorily disengages from the food system itself, suggesting
personal, individual solutions, rather than directly addressing the food sys-
tem.

[8.37]The environmental impact of a device like Niwa is perhaps the most
troubling aspect of this system. Niwa is promoted as a “green” technology,
and their marketing copy highlights this point: “Help save the planet! Niwa
reduces your impact on the environment by eliminating the problems of
transportation, packing and soil erosion.”45 However, this device is designed
with petroleum and rare earth minerals, and utilizes an unnecessary light and
irrigation system. In contrast with the explicitly socio-political act of orga-
nizing to grow food in urban spaces (lots, rooftops, etc.), which require
comparatively minimal inputs (seeds, earth, sun, labor), if produced on any
real scale, Niwa could only exacerbate the human and environmental costs
associated with digital technology: mountaintop removal, toxic leaching and
groundwater contamination, carbon and other warming, toxic gas emissions,
and so forth.46

[8.38]Niwa, though expressly different from Soylent in its design and applica-
tion, is firmly situated within this complex theoretical history. It is a personal
device that promotes a “solution” to urban agriculture that contradicts many
of the ideals it claims to support, such as sustainability, accessibility, and the
economic benefits of growing your own food. Like Soylent, Niwa does not
engage with the current food production system, or attempt to support sys-
tematic changes, but rather offers an alternative system that envisions a fu-
ture where individuals are disengaged from collaborative methods of food
production.

[8.39]FOOD PRODUCTION AND COLLABORATIVE DIGITAL
TECHNOLOGY

[8.40]We have explored Soylent and Niwa as examples that suggest an emerging
and troubling trend in the application of an information-centric ideology to
issues of food production. However, this is not to say that there are no
technological solutions that align with alternative, non-mechanistic visions
of ecology and support a range of sustainable food production practices.
Digital technology can and should have a role in developing new ways of
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growing, producing, and distributing food. We see particularly important
opportunities for collaboration and community development in applications
such as Falling Fruit and Yard Sharing.

[8.41] Falling Fruit is an open-source mapping project that charts the location of
edible plants in urban spaces. Anyone can contribute foraging knowledge or
publically available fruits and vegetables to the map. Among the motivations
behind Falling Fruit are the cultivation of foraging knowledge as well as a
desire to reduce food waste by indicating when fruits or medicinals are ripe
and ready for harvest.47 At a time when an estimated 40% of the food pro-
duced in the United States is wasted48 while some 17.2 million American
households (~50 million people) experience serious food insecurity,49 even
modest efforts like Falling Fruit aimed and reducing waste and feeding peo-
ple for free are laudable.

[8.42] One significant difference between Falling Fruit and the previously ex-
plored example of Niwa is the way in which the latter both creates and
requires an engagement with a new form of knowing and behavior oriented
around the object itself, one that explicitly reduces user agency as a part of
the process. That is, Niwa does not facilitate the already common practice of
growing plants in one’s own home, but rather it asks you to radically reorient
that practice, relinquishing a set of skills and the cultivation of agricultural
knowledge to the device. In fact, this very abdication of control to its digital
“farmer’s brain” is one of Niwa’s most prominent marketing points. To the
contrary, Falling Fruit acts as a coordinator and multiplier of extant conser-
vationist, DIY cultural practices that have demonstrably sound environmen-
tal and social benefits (reduction of food waste, sharing/cultivation of knowl-
edge, fostering of community and group action). Food issues do not exist in a
vacuum, as is implied by Soylent and Niwa, but they inhere in networks of
power that among other things are deeply classed, raced, and gendered, as
innumerable communities, scholars, journalists, activists, and others have
demonstrated (e.g. Bohle 2009, Cone 2000, Fraser 2003, Dixon 2009,
O’brien and Leichenko 2000, White 2012, etc cetera). Any meaningful ap-
proach to large-scale change of food chain practices aimed at reducing envi-
ronmental harm and increasing local food production is unlikely to succeed
without taking these facts into account.

[8.43] Similarly, Yardsharing.org (and other sites, such as hyperlocavore.com)
aim to connect community members by providing listings to share yard space
for gardening and growing food. Many urban food growers resist technologi-
cal intervention or augmentation of their agricultural practices, such as sen-
sory devices that monitor soil conditions, because they value the knowledge
that develops through practice.50 However, by identifying the values of such
communities, technology can act in a way that is not disruptive to already in-
place practices. William Odom’s work on urban food production suggests
that those engaged in community garden projects value resourcefulness and
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re-use of materials that would otherwise go to waste.51 Rather than develop-
ing technology that adds material waste to the practice of growing food, we
see a need to develop more technology that supports the re-appropriation of
existing materials within a given community. Yardsharing facilitates this
desire by linking people to tools and sites in which to garden and produce
food that can be shared with the larger community.

[8.44]Another novel interactive design that aims to work on a collaborative
level is the Fair Tracing Project, an ongoing effort to support ethical trade.
The Fair Tracing Project utilizes tracking technologies (such as RFID tags)
in supply chains to provide information to consumers and producers. There
are numerous things that can potentially be added to a product’s “story” as it
travels from grower to consumer, including date of harvest, notes about the
product, video, photos, and other multimedia contributions, and information
about the farmer who grew the produce or those who interacted with it along
the way.

The Fair Tracing Project, in disclosing more about constitution of provenance [8.45]
as contemporary technology can deliver it, begins a conversation about how
knowledge or provenance exchanged along the chain might change the means
of production and the chain itself, and the role of consumers as well as produc-
ers in determining it.52

[8.46]Tracing a product’s provenance may provide essential knowledge to produc-
ers, distributors, and ultimately consumers who want to know more about
where their food comes from and how it was grown. At the same time, it
aims to uncover and change problematic practices along the chain of produc-
tion.

[8.47]Finally, there are several startups devoted to collecting and distributing
fresh food that would otherwise go to waste, such as Food Cowboy and
CropMobster. Wholesalers and distributors throw away tons of produce eve-
ry day largely for economic reasons, often because they can’t find charities to
donate it to in time, and websites such as Food Cowboy and CropMobster
aim to connect charities to fresh food before it goes to waste. Charities,
which in many cases are only a few miles away from food distributors, often
don’t have the complex supply chain technology that suppliers and distrib-
utors rely on and thus are marginalized from the process.53 By engaging with
these sites, charities can become connected to food distributors, as well as
truckers and other volunteers who get the food to them before it goes bad.

[8.48]What these projects collectively suggest is that there are numerous ways
for technology to support growing and production practices without neces-
sarily disrupting the way we already engage with food. There is significant
opportunity for digital technology to shape food production and distribution
practices in ways that don’t rely on individual consumer solutions, but rather
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support broader, collaborative change throughout both global and local food
systems. There are limitless possibilities for technological engagement with
food production, many of which are already in use, including digitally con-
trolled farming equipment, computational intelligence in crop production, the
use of drones and robots, news kind of bioengineered foods, and digital
augmentation of the built environment. With so many areas exposed to tech-
nological intervention, it is essential that we consider the various ways in
which our interactions with food are embodied practices that necessarily
involve community and collaboration.

[8.49] CONCLUSION

[8.50] On a certain level, there is very little “new” about Soylent or Niwa. The
former is essentially Ensure marketed to tech culture, and the latter an app or
gamified rebranding of hydroponics. Soylent and Niwa therefore merit atten-
tion not so much for what they are, per se, but for their rhetorics. Both situate
themselves in a discourse whose history and effects we have attempted to
outline here, in what we have called an “informatic ontology.” This reductive
vision of being tends to efface the historical composition of social and politi-
cal problems, eliding their embodied (race, class, gender, sexuality, age,
ability) dimensions with totalizing appeals to purportedly apolitical “market”
solutions, understood as natural physical rules of which contemporary digital
technology are simply logical manifestations. The historical foundations and
future implications of this ontology have a clear connection to issues of food
production, and as Silicon Valley and computing culture continue to accrue
clout and capital, these practices and their ensuing influence on policy, labor
practices, and perceptions of the body must be challenged. Digital technolo-
gy has the potential to—and in many ways already has—radically reshaped
the landscape of food technology, and by understanding and critically engag-
ing with this rhetoric we aim to highlight some of the emerging problems of
this ideology. At the same time, we believe information technology is by no
means determined by its orthodoxies: there is significant opportunity for
digital tools to support and promote meaningful food practices that account
for social, cultural, and political perspectives and value community-based
and ecologically robust practices of food production.
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