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Abstract

Digitalization increasingly shapes how environments are known and governed amid climate
change. This editorial develops the notion of environmental computability to describe the socio-
material conditions through which environments become measurable, comparable, and
actionable through computational systems, asking what knowledge, infrastructures, and
relations of authority make this possible. Rather than simply introducing the contributions to this
special issue, it reads them alongside existing scholarship on digitalization and environmental
governance, offering a synthesis of current insights into how computable environments become
entangled with questions of expertise and extraction, maintenance and care, and inequality —
sand with longer histories carried into contemporary climate futures. Drawing on feminist STS, 1
propose diffraction and refraction as complementary analytical perspectives: diffraction attends
to how computational environments emerge through relations, while refraction traces how
existing relations of power and inequality are redirected through digital infrastructures.
Together, they make visible the politics of environmental computability and the dys/continuities
through which digitalization and climate governance become entangled.
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In the Akaki catchment surrounding Addis Ababa, Ethiopia, researchers collaborated with
farmers, football players, and local residents to integrate community-based flood monitoring
into existing early-warning infrastructures (Nigussie et al. 2025). Situated observations of
river behaviour, rainfall, and seasonal flooding were translated into computational forms of
environmental knowledge and integrated into hydrological modelling (Alemu et al. 2023),
becoming valuable insofar as they could be made compatible with model requirements. At
the same time, these processes also depended on servers and satellite links, on cloud plat-
forms and the data centres that run them —infrastructures operating at a material and ener-
getic scale far removed from local monitoring practices. The example thus shows how digi-
talization and climate change are already entangled in the production of environmental
knowledge and climate futures.

This special issue argues that digitalization cannot be framed only as a technological re-
sponse to environmental change but rather as something that materializes the conditions
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through which environments become knowable and governable. I use environmental comput-
ability to name this epistemic, material, and political condition, continuously produced
through the everyday work of capture, such as sensing and classifying, modelling and stand-
ardizing, maintaining, predicting, optimizing. Environmental computability, in other words,
is the labour and politics behind turning an environment into something that can be meas-
ured, compared, and anticipated. As STS scholarship has long shown, infrastructures, stand-
ards, and classifications do more than support knowledge production and enable its circula-
tion — they actively configure the objects they organize (Bowker & Star 1999; Jackson et al.
2007; Edwards 2013; Jensen & Morita 2015). Recent discussions of computational universal-
ism similarly remind us that these seemingly universal computational representations rest
on a great deal of infrastructural work through which heterogeneous realities become scala-
ble and comparable (Lee & Ribes 2025). Where computational universalism traces this infra-
structural work across any domain computation touches, such as finance, health, logistics,
environmental computability keeps the analysis tied to what is specifically at stake when the
domain is an environment: land, water, energy, and species that must be extracted, moni-
tored, or maintained for a representation to hold, and futures that must be made plausible
before intervention can follow. This semblance of universality depends on a politics of scala-
bility that privileges hyperscales, while leaving out local situatedness and alternative trajec-
tories (Pfotenhauer et al. 2022), including forms of indigenous and local knowledge that re-
sist standardized computational categories altogether (Roturier & Beau 2022). Environmen-
tal computability therefore shifts attention from digital technologies themselves to the socio-
technical arrangements through which distinct versions of environments become computa-
tionally tangible.

Climate change forms an important horizon of these processes, but environmental com-
putability extends across broader fields of environmental governance, including biodiver-
sity, agriculture, and resource management. Research in anthropology, STS, sociology, and
geography has demonstrated that computational infrastructures do more than represent en-
vironmental change: they increasingly help produce it as an object of knowledge and inter-
vention (Gabrys 2020, 2024; Edwards 2013; Bruun et al. 2022).! Environmental STS has like-
wise shown that environments are enacted through practices of sensing, modelling, and
management rather than existing as stable entities awaiting representation (Lippert et al.
2015; Lippert 2018; Baya-Laffite et al. 2025). At the same time, studies on slow violence, en-
vironmental justice, and feminist technoscience have drawn attention to the uneven burdens
generated by technological systems, demonstrating how infrastructures redistribute envi-
ronmental risks while reproducing longer histories of extraction, inequality, and environ-
mental racism (Bullard 1993; Nixon 2013; Davies 2019; Okafor-Yarwood & Adewumi 2020;
Eitel 2022; Hein & Klepp 2025; Bray 2007; Asberg & Lykke 2010), work that runs parallel to
critical data studies tracing similar asymmetries of visibility and representation within data
systems more broadly (Taylor 2017; D'Ignazio & Klein 2020). In this context, computational
infrastructures do not sit outside these politics, but are themselves shaped by them.

Although ethnographic research on digitalization has expanded considerably (Boellstorff
2021; Geismar & Knox 2021; Eckhardt & Klausner 2023; Richterich & Wyatt 2024),

1 Gabrys' own notion of environmentality captures how sensing infrastructures discipline environmental
subjects and shape conduct (Gabrys 2014); environmental computability asks not how subjects are governed
through data, but how the environment itself becomes governable in the first place, through the comparative
and infrastructural labour that lets it travel as a measurable object at all.
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computational infrastructures, climate governance, and environmental knowledge have
only recently begun to be brought into sustained relation. This includes work on agriculture
and food systems (Atasoy 2025), energy transitions (Sareen & Miiller 2023), and perspectives
from the Global South (Subramanian and Hassan 2024). Meanwhile, STS studies have further
demonstrated that digital infrastructures are sites where governance, openness, expertise,
and political authority are continuously negotiated rather than merely implemented (Mager
et al. 2026). Whatever gets digitalized still runs on resources, labour, and energy — depend-
encies that often become materially concentrated in data centres. Work in critical data centre
studies, in particular, has shown how computation depends on water-intensive cooling (Ho-
gan 2015), on the ongoing work of managing air and temperature (Vonderau 2019b), and on
the specific rhythms of data centre operation and maintenance (Velkova & Plantin 2023).
Celik et al. (2026) push this further, tracing scientific data infrastructures through server pro-
curement, institutional routines, energy use, and resource extraction to show how digital
knowledge production is inseparable from planetary conditions.

Building on these emerging efforts, this editorial brings these debates together through
the notion of environmental computability, asking how environments become computationally
knowable and what politics follow from their computability. To examine these processes, I
draw on the complementary concepts of diffraction and refraction from feminist STS. The bet-
ter-known concept of diffraction, developed prominently by Karen Barad (2007) and Donna
J. Haraway (1992), directs attention to the relational processes through which computational
systems, environments or other entities come into being together as they are co-constituted.
Refraction, instead, can be used as a complementary lens?. It asks how longer trajectories of
extraction, colonialism, inequality, and environmental governance are redirected rather than
displaced through contemporary computational infrastructures. This also allows environ-
mental computability to be understood as both emergent and enduring: as a process through
which particular forms of environmental knowledge become visible and affective while ex-
isting relations are reworked into climate futures.

The following sections develop this argument by bringing the contributions to this special
issue into conversation with existing scholarship on digitalization, environmental govern-
ance, infrastructures, and climate change. Reading them as empirical sites through which
different forms and politics of environmental computability become visible, this editorial
reveals how computational arrangements redistribute authority over environmental
knowledge, redirect existing relations of power and inequality, and shape which environ-
mental futures become imaginable, actionable, or foreclosed.

Following Relations: Diffraction and Refraction

Environmental phenomena do not enter computational systems as pre-given objects. They
are framed as particular kinds of computational entities through heterogeneous encounters
among observations, sensors, standards, software, models, institutional routines, and prac-
tices of maintenance. Building on Lee and Ribes’ (2025) discussion of “computational uni-
versalism”, environmental computability draws attention not only to the technical pro-
cessing of environmental phenomena but also to the infrastructural labour through which

2 Refraction is not introduced because diffraction cannot account for history or continuity. Rather, refraction
is introduced here to foreground a particular analytical problem: how relations travel, change direction, and
acquire different effects as they move across infrastructures, institutions, and temporalities.
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particular representations become scalable, comparable, and seemingly universal. Environ-
mental computability therefore names a specific epistemic and political condition in which
environments become actionable insofar as they can be rendered legible to computational
systems.

Diffraction offers a fruitful way of staying with these relations without reducing them to
either representation or technology. Borrowing the concept from wave optics, Karen Barad
argues that diffraction is not simply a metaphor but an onto-epistemological practice for at-
tending to the relational production of difference. Building on Haraway's critique of reflec-
tion, Barad follows Haraway’s observation that “a diffraction pattern does not map where
differences appear, but rather maps where the effects of difference appear” (Haraway 1992,
300; see also Barad 2014: 172). Analytical attention therefore shifts from stable entities to-
wards the relations through which they become differentiated (“inappropriate/d other” ac-
cording to Haraway 1992), stabilized, and capable of acting (see also Bateson 2000 [1972]).
Haraway's insistence on situated knowledges (1988) and her later observation that “things
do not pre-exist their relations but are materialized through them” (1997, 95) capture this
movement succinctly. Following how computational environments emerge therefore only
tells one part of the story. Environmental computability also requires attention to how rela-
tions travel and what happens to them as they move through new computational arrange-
ments.

Although both Haraway and Barad mention refraction alongside reflection and diffrac-
tion, neither develops it as an analytical figure in its own right. I therefore propose refraction
as a complementary analytical figure for tracing the temporal continuity of socio-material
relations as they persist, bend, and acquire new political effects across space and time. In
optics, refraction describes the change in direction that occurs when waves pass through
different media (Barad 2007: 51). While diffraction foregrounds the emergence of relations,
refraction draws attention to how existing trajectories of power are redirected as they pass
through computational infrastructures. It asks which forms of expertise, extraction, and en-
vironmental governance are bent into new configurations and what becomes amplified, dis-
placed, or obscured in the process. Colonial histories, extractive economies, and regimes of
expertise do not simply disappear within computational systems; they are reworked through
new infrastructures, standards, and forms of governance. As Yusoff (2024) has shown for
geologic and colonial orderings, systems of classification and valuation are always political
as they participate in the reproduction of enduring relations of extraction and dispossession.
My notion of sedimented knowledge similarly traces how knowledge accumulates along dif-
ferent spatial and temporal trajectories, forming the ground through which new knowledge
claims and climate resilience strategies become more or less plausible (Eitel 2026).

Refraction, then, points to more than enduring continuities: it makes visible a politics of
dys/continuity, the way computational transformations reconfigure existing arrangements
even as they create new ones along historically shaped trajectories. I deliberately use the
prefix dys- to move beyond a simple opposition between continuity and discontinuity, high-
lighting forms of continuity that persist precisely through disturbance, friction, and harm.
Infrastructures that enable computational environments, in this light, do not cleanly break
with longer histories of extraction and dispossession. They grow out of dys/continuities with
them, which is what makes them material and epistemic in the same movement.
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Becoming Relations

These dys/continuities take shape in the ordinary, often unnoticed labour through which
environments are rendered computationally tangible. They emerge through alignments
among observations, standards, software, classifications, maintenance practices, ecological
processes, institutional routines, and situated forms of expertise. Some environments stabi-
lize in the process; others stay uncertain, ephemeral, or out of reach of computation (Such-
man 2012) —a limit this editorial returns to as itself a political question, not merely a technical
one.

The flood early-warning system in the Akaki catchment, which opened this editorial, al-
ready pointed towards this process. Community observations mattered neither because they
represented an authentic local reality nor because they corrected remote sensing. They be-
came consequential once they had been calibrated against hydrological measurements, mod-
elling practices, institutional routines, and computational infrastructures that turned rivers
into forecastable entities (Nigussie et al. 2025; Alemu et al. 2023). What travelled through the
system was an environmental reality stable enough to circulate between communities, gov-
ernment agencies, software, and predictive models. Diffraction follows these alignments. It
asks how computational environments become possible before they appear as coherent ob-
jects of environmental governance.

Similarly, Malin |. Nemeth and Malte B. Rédl’s contribution "Datafied Encounters as Rep-
resentational and Relational: A More-than-Human Perspective on the Biodiversity Citizen
Science Project Artportalen” treats data as the outcome of what the authors call “datafied
encounters” between humans, organisms, and technology, rather than as a representation of
an already given reality. By investigating the Swedish digital biodiversity platform Artpor-
talen, the authors show that these encounters draw together organisms, observers, taxo-
nomic conventions, digital infrastructures, and environmental governance. Species observa-
tions become biodiversity data through the ongoing work of verification, negotiation, trans-
lation, and care. Computability is an effect of these socio-material relations. What eventually
circulates as an observation retains its traces even as it recedes into the background of the
computational infrastructure. Biodiversity becomes computable because heterogeneous eco-
logical encounters are made comparable enough to travel across databases, institutions, and
conservation practices.

Data, then, are less the starting point of computational environments than the temporary
stabilization of situated practices through which heterogeneous observations come to travel
across scales. Jennifer Gabrys' analyses of smart forests make a related argument: environ-
ments increasingly participate in computational infrastructures rather than being merely
monitored by them (Gabrys 2020, 2022, 2024). Sensors, trees, atmospheric processes, com-
munication networks, machine learning, and environmental management form distributed
arrangements in which forests become ecosystems, environmental sensors, carbon infra-
structures, and computational environments at once (Gabrys 2016). Observation, interven-
tion, and environmental change unfold within the same assemblage, so that computational
perception and ecological process shape each other's conditions.

Questions of comparability and scale return in Myléne Tanferri’s contribution. In “Being
Granular, Becoming Sustainable: A Preliminary Inquiry into the Wor(l)ds of Smart Farming
Developers”, her ethnography of smart farming developers turns on what she calls granu-
larity: the aspiration to generate increasingly fine-grained environmental knowledge
through sensors, experimentation, machine learning, and continuous observation.
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Granularity owes less to technological sophistication than to the patient work of interdisci-
plinary collaboration, software development, calibration, maintenance, agricultural exper-
tise, and experimental practice. Plants become environmental indicators and fields become
infrastructures of observation, while sustainability acquires computational resolution
through countless acts of translation embedded in everyday practices of design and repair.
Granularity thus names one mode in which environmental computability is assembled.

These contributions share an interest in the mundane labour that assembles environmen-
tal computability. Observations become classifications, classifications become standards,
and standards become models capable of circulating across laboratories, ministries, digital
platforms, and international governance arrangements. What travels across institutions and
scales are relations made durable enough to survive the journey, through practices of cura-
tion, storage, maintenance, and infrastructural coordination — which is Serensen and
Kocksch's (2021) point about data durability as an ongoing socio-material accomplishment.
Older STS work on the making of governable environments runs in the same direction: Laser
and Serensen (2021) show how rivers emerge through shifting configurations of ecological
knowledge, valuation, temporalities, and intervention; Edwards (2013) traces how planetary
climate knowledge is assembled through observations, simulations, standards, and institu-
tions; Bowker and Star (1999) demonstrate how classifications organize the worlds they de-
scribe; and Jackson et al. (2007) and Jensen and Morita (2015) stress the ongoing work
through which infrastructures acquire stability. Computability draws these lines together in
a single question: how do environments acquire the stability computation requires without
shedding the heterogeneity they come from?

In each case, diffraction keeps attention on the unfinished relations through which envi-
ronmental realities become measurable, comparable, and actionable. But these relations
never start from scratch. Every classification carries earlier classifications; every infrastruc-
ture inherits existing infrastructures; and every computational environment carries histories
of expertise, extraction, labour, and environmental intervention. Following those trajectories
means staying with relations as they pass through computational infrastructures and change
direction along the way. I call that movement refraction.

Redirecting Relations

The trajectories of environmental computability become particularly tangible in Eduardo Lu-
ersen and Bibiana da Silva de Paula’s contribution to this issue, which follows the regional
geographies of cloud infrastructure across Germany and Switzerland. In “Scenes from the
Regional Geographies of Cloud Infrastructure: Hydrating, Humming, Shuttling”, their ana-
lytical figures of hydrating, humming, and shuttling reveal data centres as environmental
infrastructures whose relations extend far beyond the buildings in which computation ap-
pears to take place. For example, water moves through cooling systems, electricity through
servers, logistics through transport corridors, sound through neighbouring communities,
and landscapes through regional planning and infrastructural investment. The cloud dis-
solves into rivers, power grids, roads, warehouses, maintenance work, and municipal poli-
tics. In their account, computation is enacted as an environmental formation whose material
requirements continually exceed the places in which digital knowledge is actually and lo-
cally produced.

Their ethnography resonates with broader analyses of infrastructural life that have fol-
lowed the environmental consequences of digital systems beyond the screen. Abram et al.
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(2023) show how energy infrastructures reorder the relations between environments and po-
litical economies, while Vonderau (2019a, 2019b) shows that an apparently immaterial cloud
rests on constant work that redistributes resources, labour, and value. Scientific data infra-
structures cannot be separated from planetary material conditions: they run on energy, on
extracted metals, and on institutional routine (Celik et al. 2026). Read through refraction,
cloud infrastructures recall Starosielski's (2015) insistence that digital communication has a
material geography, and Crawford's (2021) account of Al as an extractive industry. Santarius
et al. (2023) and Hofner and Frick (2019) make a comparable case for digital sustainability
claims, while Ortar et al. (2023) trace data centres as contested energy infrastructures. Envi-
ronmental knowledge and environmental transformation are two faces of the same material
arrangement.

A similar movement shapes Steffen Dalsgaard and Hasib Ahsan’s contribution, “Entangle-
ments of Sustainability in Dhaka: The Complications of Deploying Technological Solutions
to Capitalist Problems”. They follow computational interventions into a city where capitalist
urbanization, precarious labour, and uneven infrastructures long predate digitalization. Sus-
tainability technologies do not arrive in an empty landscape. They settle within existing po-
litical economies, redistributing responsibilities, risks, and capacities to act while leaving in-
tact many of the asymmetries that produce environmental inequalities in the first place. The
redistribution is epistemic as much as material. Paula Helm et al. (2022, 2023) show how
ostensibly inclusive forms of digital knowledge production can reproduce extractive and ne-
ocolonial relations when data, expertise, and value keep circulating unevenly. Refraction
therefore has a distributive quality: environmental computability appears here as an une-
venly distributed capacity to anticipate and govern environmental futures. Its infrastructures
redirect environmental burdens alongside information. Nixon (2013) calls this kind of harm
slow violence, and Davies (2019) follows it into toxic aftermaths; Bullard (1993) had already
traced the same asymmetries in his analyses of environmental racism, which reappear today
in e-waste dumping in the Global South (Okafor-Yarwood & Adewumi 2020). Environmen-
tal justice scholarship has long shown that technological interventions produce differenti-
ated vulnerabilities rather than removing them (Fortun 2012; Eitel 2022; Hein & Klepp 2025).

The same trajectories become visible at a much smaller scale in Laura Kocksch and Estrid
Serensen's account of scientists who “cuddle” servers by switching them off when they are
no longer needed (Kocksch & Serensen 2023). That is not what seamless automation is sup-
posed to look like. Someone still has to maintain, repair, and judge, even where automation
appears complete. Refraction becomes visible here because older traditions of care are folded
into infrastructures of optimization and monitoring rather than displaced by them. Puig de
la Bellacasa (2017) insists that care is an infrastructural relation and not an ethical add-on,
and feminist technoscience has long argued that innovation tends to stabilize existing rela-
tions of power and labour instead of overcoming them (Bray 2007; Asberg & Lykke 2010).

Environmental computability emerges, then, as a medium through which relations are
refracted across spacetime. Extraction becomes data extraction, but it still depends on land,
minerals, energy, and labour. Environmental management borrows the language of sensing,
optimization, and prediction, yet stays tied to older distributions of expertise and authority.
Care persists inside infrastructures that grow more automated by the year. Environmental
inequalities resurface in new computational geographies, and infrastructures that promise
dematerialization simply relocate their material dependencies elsewhere and elsewise (Eitel
2025). The promise of dematerialization (that digitalization is somehow less material and
resource-intensive than its analogue counterparts) borrows the form of that possibility
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without redeeming it: material dependencies do not dissolve into a more livable configura-
tion but reappear in altered forms. Refraction follows these trajectories: it shows how com-
putational infrastructures bend relations without breaking them, carrying histories of extrac-
tion, dispossession, and maintenance into the computational environments now organizing
climate futures.

Governing Climate Futures

Environmental computability is inseparable from anticipation: computational environments
bring possible environmental futures into the present as objects of knowledge and interven-
tion. Governability here does not denote the successful control of environmental change but
the socio-material conditions under which intervention becomes conceivable and institution-
ally actionable. Floods become forecast probabilities before rivers overflow, biodiversity be-
comes indicators of ecological transformation before species disappear, agricultural fields
become sites of continuous optimization before harvests fail, and cloud infrastructures are
planned around projected demands long before computation takes place. Futures acquire
material presence through models, simulations, classifications, and infrastructures that allow
environmental change to enter the present as an object of intervention (Adams et al. 2009;
Appadurai 2013; Schiitze 2026).

Across the contributions gathered in this special issue, computation repeatedly trans-
forms uncertainty into forms that can be acted upon in different ways. Malin |. Nemeth and
Malte B. Rodl’s contribution demonstrates how biodiversity monitoring continuously assem-
bles environmental change before it becomes perceptible as ecological loss. Myléne Tanferri’s
ethnography shows how smart farming developers cultivate ever finer forms of granularity
in the expectation that increasingly detailed environmental knowledge will enable more sus-
tainable futures. Eduardo Luersen and Bibiana da Silva de Paula’s analysis of cloud infrastruc-
tures likewise shows that computational environments are built around projected futures of
storage, circulation, and connectivity whose material demands are anticipated long before
they become visible as environmental consequences.

Prediction, however, is only one element of these computational futures. Environmental
computability also redistributes authority over what becomes imaginable, actionable, and
governable. Models, platforms, indicators, standards, and algorithms do not merely antici-
pate environmental change; they establish the conditions under which environmental fu-
tures become credible, comparable, and politically actionable. Hajer and Oomen (2025) de-
scribe such anticipatory infrastructures as central to contemporary climate governance,
while Muiderman et al. (2020) show how imaginaries of future resilience increasingly be-
come embedded in computational practices of modelling and scenario building. Environ-
mental futures emerge not only from ecological processes but also from the infrastructures
through which those processes become computationally knowable.

This movement also reshapes the meaning of sustainability itself. Rather than constituting
a fixed normative horizon, sustainability increasingly emerges as an ongoing computational
accomplishment, produced through optimization, granularity, resilience, prediction, and
continuous monitoring. It thereby operates as a mode of governing through crisis knowledge
(Eitel & Acksel 2026; Eitel & Kaur 2026), extending earlier observations that climate change
is always accompanied by environmental imaginaries through which futures become collec-
tively imaginable (Yusoff & Gabrys 2011). Across domains as diverse as energy transitions
and digital agriculture, computational practices reorganize everyday environmental
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decision-making while redistributing expertise across platforms, models, and infrastructures
(Sareen & Miiller 2023; Atasoy 2025). The promise of computational control itself becomes
political, legitimizing technological innovation as an adequate response to climate crisis and
thereby helping to sustain existing trajectories (Schiitze 2026). It is precisely through these
anticipatory capacities that the promise of the twin transition —the joint push for digital and
green transformation—derives its persuasive force (Beck et al. 2021): digital infrastructures
promise not simply more information about environmental change but an enhanced capacity
to anticipate, optimize, and govern uncertain futures.

Yet anticipation is itself refracted through existing histories and asymmetries as compu-
tational futures are never equally available to everyone, nor do they distribute uncertainty
evenly. Some futures become measurable, governable, and investable; others remain uncer-
tain, incalculable, or politically marginal. Steffen Dalsgaard and Hasib Ahsan’s contribution
illustrates this particularly clearly, showing how technological sustainability initiatives in
Dhaka become entangled with existing inequalities, infrastructures, and political economies
that shape whose futures can be secured and whose remain exposed. Anticipation therefore
does not suspend the distributive politics traced through refraction, but it extends it into the
future, redistributing risks, responsibilities, and possibilities for intervention through com-
putational infrastructures that increasingly define what counts as environmental prepared-
ness.

Seen together, the contributions suggest that environmental computability governs fu-
tures not by predicting them accurately, but by organizing the conditions under which par-
ticular futures become thinkable, governable, and legitimate. Diffraction follows the rela-
tions through which these futures are assembled from heterogeneous encounters among en-
vironments, infrastructures, expertise, and computation. Refraction follows the historical
and spatial trajectories that continue to travel through these arrangements, redirecting longer
histories of extraction, inequality, and environmental governance into new computational
formations. Environmental computability emerges precisely where these trajectories become
sufficiently stabilized for environments to circulate as computational objects and climate fu-
tures as objects of anticipation and intervention.

The Politics of Environmental Computability

This editorial aimed to demonstrate how every alignment that makes environments meas-
urable also carries assumptions about what counts as relevant knowledge, whose expertise
matters, how change should be measured, and what kinds of intervention become thinkable.
The politics of environmental computability therefore begins before a computational output
ever reaches environmental governance — it is already at work in the relations through
which an environment becomes computationally knowable from the outset.

Environmental phenomena become computable only through this kind of work, that is,
the work of becoming relations, redirecting relations, and governing climate futures. Becom-
ing relations draws attention to the heterogeneous work through which environmental phe-
nomena acquire computational form. Redirecting relations shows that these arrangements
never begin from scratch: classifications, infrastructures, forms of expertise, material de-
pendencies, care, and inequalities persist as they move through new computational for-
mations. Governing climate futures extends these relations into anticipation, as models, plat-
forms, indicators, and infrastructures make particular environmental futures plausible in the
present. Together, these movements show why digitalization and climate change cannot be

10
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treated as separate domains. The infrastructures through which environmental change be-
comes computationally knowable are themselves material and environmental formations,
while the knowledge they produce increasingly organizes how climate change is anticipated
and governed.

Diffraction and refraction make it possible to follow these movements together. Diffrac-
tion attends to the relations through which computational environments emerge. Refraction
follows what happens to these relations as they continue to travel across infrastructures, in-
stitutions, places, and time. This is not continuity as simple repetition; rather, relations
change direction and acquire new forms and effects: environmental management becomes
sensing and optimization, extraction becomes entangled with data infrastructures, expertise
is redistributed through platforms and models, and care persists within systems that appear
increasingly automated. Refraction therefore returns us to the politics of dys/continuity:
computational arrangements can appear novel, universal, or neutral while still carrying for-
ward older distributions of authority, responsibility, labour, and environmental burden. Not
everything becomes computable, and that limit is itself political. For example, a flood that
resists modelling or a species that will not be counted do not simply await better sensors or
finer granularity but mark the edge of what current infrastructures can render actionable.
That edge falls unevenly: some environments remain illegible because no one has yet built
the capacity to compute them, others because doing so would not serve whoever funds that
capacity. Asking who bears the cost of staying outside computability belongs to this politics
as much as asking what gets counted, modelled, and governed.

Environmental computability is therefore a conceptual vocabulary for following these
processes ethnographically. It asks how environments become computable, which relations
are carried forward in doing so, and how these arrangements shape what can become visible,
credible, and governable under conditions of climate change. The question is thus not only
whose worlds, knowledges, and futures continue to travel through computational infrastruc-
tures, but also how these trajectories might be redirected: which relations are reproduced,
which might be interrupted, and which other climate futures could become actionable. These
are questions that demand responses in a world of polycrisis, grappling with anticipatory
scenarios that exceed the horizon of our own experience. Yet the possibility of redirection
should not itself be mistaken for political openness. The capacity to make futures actionable
is unevenly distributed, materially constrained, and bound to infrastructures that privilege
some trajectories while foreclosing others.
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