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INTRODUCTION PUTTING THE WORLD TO WORK

A house. A car. Lights at night and heat in the winter.
A refrigerator to keep food fresh and a stove for cooking.
A better education and a good job. Modern health care.
Wireless communications. Technology and innovation.
The freedom to focus one’s daily activities on something
more than mere subsistence. These are among the many
benefits of modern energy. . . . So why energy? Because
energy is vital in our everyday lives.

—EXXONMOBIL, “The Outlook for Energy:

A View to 2040” (2015)

Intensive energy consumption is necessary to the good life. At least that
is ExxonMobil’s outlook for energy in their “View to 2040,” quoted above.
As global warming becomes more difficult to ignore, oil and gas titans
increasingly want to brand themselves as energy companies that supply
much-needed power to the people, rather than as fossil fuel extractors.
Oil, gas, and coal have become the villains on a warming planet, but who
could be against energy?

Oil corporations are not alone in their devotion to energy. Energy
seems to invite grand thinking. After all, energy could be said to nourish
life itself, its production and reproduction, and all activity—“everything
in the universe may be described in terms of energy,” including living or-
ganisms and human civilizations, anthropologist Leslie White proclaimed
in 1943.! Energy’s meaning is capacious: it is provided by coal, oil, wind; it
is a scientific entity; a metaphor; an indicator of vigor, tinged with virtue.
Energy feels trans-historic and cosmic, but it is also material: it pumps
through pipelines, sloshes in gas tanks, and spins wind turbines. Most
importantly, energy has a foundational status in modern physics: it is the
quest to understand change in the cosmos.



This also makes energy the ecological concept par excellence: a unit of
equivalence through which we can compare human civilizations, from the
burning of coal in the nineteenth century to the horse eating a blade of
grass in ancient Greece, or the early hominid foraging for berries in the
Pleistocene. Forget money; “energy is the only universal currency: one of
its many forms must be transformed to get anything done,” observes Vaclav
Smil, a leading figure in energy studies.? At the same time, Smil points
out that energy consumption and human well-being appear to be corre-
lated only up to a point—about 110 gigajoules (GJ) per year, per capita—
and even appear to be “counterproductive” beyond about 200 GJ.2 The
United States has far surpassed both markers, with energy consumption
at 316 GJ per year, per capita in 2017.* Nevertheless, such evidence has
not pierced widespread public sentiments about energy. Humans seem
to crave ever more energy, and ExxonMobil and other energy conglom-
erates are counting on it. The U.S. Energy Information Administration
(E1A) projects a 28 percent increase in world energy use by 2040.°> And
while renewable energy use continues to accelerate, its effect has mostly
been to add to the energy mix, rather than to herald a full-fledged, post-
carbon transition.® Indeed, the EIA predicts that fossil fuel use (with the
exception of coal) will continue to grow alongside renewables, and will
account for three-quarters of energy consumption by 2040. Having less
energy appears to be nearly incompatible with modern politics. Giving
up energy sounds like sacrifice and asceticism at best, and rampant death
and injustice at worst.

But having ever more energy is incompatible with multispecies life on
Earth. Scientists warn that “a cascade of feedbacks could push the Earth
System irreversibly onto a ‘Hothouse Earth’ pathway” that could result
in a planet that is highly dangerous, even uninhabitable, for humans.” As
dramatic as that sounds, it is hard to overstate the crisis in the midst of
what biologists and ecologists are calling a sixth extinction event,® noth-
ing short of a “biological annihilation” that paints “a dismal picture of the
future of life, including human life.”® Fossil fuel burning, the main driver
of global warming, is not the sole cause of the massive die-off of Earth’s
flora and fauna. This is one reason why simply switching fuels, from
fossil to renewable, is likely insufficient if we want to sustain a biodiverse
planet fit for human life. Many scientists join social theorists and human-
ities scholars in insisting that preventing disastrous planetary change will
require not only more efficient technology and renewable fuels, but also
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“new collectively shared values, principles, and frameworks” for what it
means for humans to live well on the Earth.?®

In terms of energy, this means that we need not just alternative fuels,
but new ways of thinking about, valuing, and inhabiting energy systems.
A shift in energy cultures and epistemologies, or ways of knowing energy,
will entail a thorough transformation of habits of energy production and
consumption. The nascent field of energy humanities analyzes energy in
this way, as more than a set of fuels and their associated machines, but
also as a socio-material apparatus that flows through political and cultural
life.!! Energy humanities asks how and why communities become attached
to fossil fuels, not just as a practical means to operate new technologies,
but also in the formation of petro-subjectivities and petro-power.!? To
date, such studies of energy have tended to focus on fuel assemblages and
cultures—especially those of oil, coal, and gas, but also now of solar, wind,
and other renewables. This book is in conversation with energy studies
and humanities, but instead of focusing upon energy as fuel, [ undertake
a genealogy of energy itself, tracing the emergence of a dominant logic of
energy that was first informed by thermodynamics. The Birth of Energy
examines the provenance of energy—how did energy come to signify fuel
as an object in need of governance? Why does energy politics refer to the
acquisition and security of fuel, rather than to the politics of ensuring
public vitality? A genealogy of energy helps in understanding why it is so
difficult to imagine energy otherwise.

Surprisingly, energy does not have an ancient pedigree akin to scien-
tific concepts like matter or force. Treating energy as an object of time-
less human desire has obscured the historical particularity of energy as
we (and ExxonMobil) know it. Energy is a thoroughly modern thing that
became the linchpin of physics only after it was “discovered” in the 1840s,
at the apex of the Industrial Revolution, and then proselytized by a group
of mostly northern British engineers and scientists involved in the ship-
building industry, undersea telegraph cable building, and other imperial
projects. Prior to its emergence in thermodynamics, energy did not have
a strong association with fuel, nor a scientific definition, especially since,
as Barri Gold points out, energy had fallen out of usage as a result of Isaac
Newton’s “disdain” for the word. In the decades leading up to thermody-
namics, energy is mentioned only sporadically, and was used as “a meta-
phor, a word to describe people, a pathetic fallacy, a word predominantly
for poets.”3
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In other words, until the mid- to late nineteenth century, energy as
we now know it did not exist in the English language, such that “no-
body could have conceived of the study of the flow of energy in human
society, . . . calculated the energy supplied by different energy sources or
distinguished between the renewable and non-renewable.”* Within the
field of politics, energy has an even more recent history. It was not until
the 1970s, in the wake of the so-called oil crisis, that energy (as the all-
encompassing signifier of fuel) became consolidated and popularized as an
object of politics. The U.S. Department of Energy was formed in 1977, and
topics like “energy transitions,” “energy alternatives,” and “energy fore-
casting” proliferated for the first time, paving the way for “energy compa-
nies” and their energy outlooks.

Recognizing energy as historical is more than an etymological quib-
ble. Long before energy became a key concept in science and politics, of
course, humans were using fuels, modifying tools to harness those fuels,
and experimenting with improvements to material-machinic assem-
blages. Prior to the science of energy, though, these various techniques
and human activities were not connected by a single scientific paradigm,
nor an organized political strategy. Even when, later, Newtonian mechan-
ics advanced universal theories about the operations of machines such as
levers, pulleys, and waterwheels, it still failed to explain heat machines
like the steam engine. The process by which burning coal produced mo-
tion remained shrouded in mystery, even as steam engines were already
well on their way to transforming European empires and economies.

Something happened to energy in the nineteenth century, when
physics and fossil fuels combined to birth the energy of ExxonMobil’s
business-as-usual. It was more than the advent of fossil fuel systems and
an uptick in energy consumption; it was also the emergence of energy as
an object of modern politics. In that birth, the expansive, multidimen-
sional figuration of preindustrial, poetic energy was captured and yoked
to a mania to put the world to work. Since the nineteenth century, the
human relationship to fuel has been governed by this singular ruling logic
of energy, which justifies the indexing of human well-being according to
the idealization of work and an unquestioned drive to put the Earth’s
materials to use for a profit.

Just as energy became tightly bound by the governing logic of work,
so too work increasingly came to be governed through the metaphors and
physics of energy. The energy—work bindings were laced tight in the nine-
teenth century, with the purported discovery of energy and its service to
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Western, fossil-fueled imperialism. The Western epistemology of energy
attached fuel systems to the gospel of labor and its veneration of produc-
tivity. The energy-work nexus was so friendly to the spread of fossil capi-
tal, so conducive to concealing its violence, and so minutely sutured as to
leave little trace of its contingent pairing. The intertwining of energy and
the Western ethos of dynamic, productive work was produced as cosmic
truth.

The Birth of Energy follows the traces that remain, recording the rough
patches and knots as evidence of what was done, and continues to be
done, to produce energy as a political rationality that justifies extractiv-
ism and imperial capitalism. Making the traces visible involves narrating
the history of the capture of energy—with all its aesthetic, theological, and
material capaciousness—by the logic of fossil-fueled work. European-
controlled fossil fuel systems did not extend smoothly across the globe;
they were resisted, and they developed through ongoing attempts to
extinguish lifeways and other potential energy epistemologies that chal-
lenged their projects. At the same time, work becomes increasingly un-
derstood through energetic metaphors, as a site of energy transformation
that requires the maximization of efficiency and productivism. In many
ways, Westerners remain locked within this energy epistemology.

ENERGY AS METAPHOR

While energy is not a transhistorical fact of nature, neither is energy
purely a concept or metaphor, an invention of the human mind. Energy
cannot be reduced to an artifact of Victorian culture, nor merely to a set
of fuels. It is a hybrid assemblage where these things are entangled, what
Donna Haraway (and others)®® has called a natureculture, a term that
points to the inseparability of nature and culture. To get at what nature-
culture means, it is helpful to consider Haraway’s reading of biology,
which inspires my own reading of energy physics here. In How Like a Leaf,
Haraway describes reading biology in double, understanding it “as about
the way the world works biologically, but also about the way the world
works metaphorically. . . . I think of the intensely physical entities of bio-
logical phenomena, and then from them I get these large narratives, these
cosmological histories if you will.”*

A cell, for example, is the name we give to “an historical kind of inter-
action, not a name for a thing in and of itself.” Again, the point is not to
dismiss material reality and its cells or fuels (or energy), all of which are
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words that denote our engagement with things in the world. Haraway’s
philosophical stance relies upon staying in the world, among things, in
medias res, resisting the impulse toward abstraction and finitude. It is
therefore important to Haraway that biology has this double quality, with
two aspects: first, that we do “live intimately ‘as’ and ‘in’ a biological world,”
but second, that “[bliology is a discourse and not the world itself” (italics in
the original).!” The result is that we live inside biology, which constitutes
a natureculture, and this means “being inside history as well as being in-
side the wonder of natural complexity. I admit to finding the latter very
important. But the final result, when we speak about biology, is that we
are speaking about a specific way of engaging with the world.”®

As in Haraway’s reading of biology, energy is a way of telling “how the
world works metaphorically,” and it emerges out of “an historical kind
of interaction” between people and engines. Energy science involves dis-
courses, theories, and experiments that are material practices, but that do
not simply represent nature, or life itself. Energy is materialized in part
through human experiences in the world, among things, in medias res. It
is a figuration, a “semiotic trope” that provides “a condensed map of con-
testable worlds,” a map that traces “universes of knowledge, practice, and
power.”’® Figurations are neither true nor false; Cynthia Weber explains
that figurations “do not (mis)represent the world, for to do so implies the
world as a signified preexists them. Rather, figurations . . . condense dif-
fuse imaginaries about the world into specific form or images that bring
specific worlds into being.”?° Energy is a figuration for fuel, but energy/
fuel here marks more than a given concentration of molecules, poised to
proffer kinetic energy, but rather “imploded atoms or dense nodes that
explode into entire worlds of practice.”?! A genealogical approach to en-
ergy means treating energy as a condensed map, a set of tropes and meta-
phors that help to describe a “historical kind of interaction,” one that is
continually generated at the intersection of bodies, machines, and fuels.
The dominant figuration of energy cannot be detached from the socio-
material context in which it emerged, which was the convergence of bod-
ies, fossil fuels, and steam engines in imperial Europe and its factories. In
turn, energy “explodes into entire worlds of practice”—worlds in which
thriving is indexed according to measures of productive work and indo-
lent waste.

The figuration of energy was political; it served some interests at the
expense of others. Indeed, another way to understand energy is to think
about it as a ruling idea, a term Karl Marx used to ground a period’s ideas
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in its material context. In The German Ideology, his extended critique of
German idealism, Marx writes that ruling ideas “are nothing more than
the ideal expression of the dominant material relationships, the domi-
nant material relationships grasped as ideas; hence of the relationships
which make the one class the ruling one, therefore, the ideas of its domi-
nance.”? Just as there were not “pure ideas” floating free from their his-
torical material context, there also could not be “pure” science. Marx, who
closely followed the scientific developments of evolution and energy, in-
sisted that scientific thought, too, was rooted in the material context of
its age. He opposes the notion that there are “secrets which are disclosed
only to the eye of the physicist and chemist,” as “where would natural sci-
ence be without industry and commerce? Even this ‘pure’ natural science
is provided with an aim, as with its material, only through trade and in-
dustry, through the sensuous activity of men.””® To understand energy as
arulingidea is to appreciate how energy arises in the context of the power
relations of fossil-fueled industrialization, with “an aim” that is oriented
toward the extension of Western trade and industry.

In order to highlight the emergence of energy as a Western logic, I nar-
row my focus to the Anglo world of Great Britain and the United States,
and to a period that ranges from the mid-nineteenth to the early twenti-
eth centuries, from the “discovery” of energy to the peak decades of new
imperialism. Rather than accept the master narrative of energy’s discovery
and diffusion as objective knowledge, I am interested in parochializing
energy, troubling its claims to universality. Contesting the universality of
energy requires putting energy into its specific, northern European con-
text, and noticing that energy was first articulated as a modern object of
politics in service to European industrial interests. Energy is bound up
with the simple desire to acquire, transport, and organize the geophysical
capacities of fuel for the pleasure of certain groups of humans.?*

As part I describes, the Victorians interpreted energy as an important
organizing knowledge for industrialization, one that explained the novel
technologies and flows set off by fossil fuel consumption. Many of the
scientists who proselytized energy treated it as an inherently political
and geo-theological concept. The figure of energy could be used to ad-
dress topics as grand as the meaning of work, as well as the relationship
of humans to the Earth and to God. To discuss energy was to touch upon
that fraught, industrial imbrication of humans, nonhumans, and ma-
chines. But although physicists claimed to have discovered energy, the re-
sulting laws of thermodynamics ultimately raised more questions about
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energy and the Earth than they had answered. The stubborn paradoxes of
energy—the opaque weirdness of it—has remained a driving force in the
development of modern physics, and energy’s meaning and dimensions
only grew more complex in later investigations of quantum mechanics,
relativity, cybernetics, or complexity theory.

While part I narrates the birth of energy in northern Britain, part II
examines how the figure of energy reinforced the imperial governance
of labor, both human and more-than-human. Energy metaphors and dis-
courses were deployed as part of the scientific spirit of new imperialism, a
momentous acceleration of European empires that began in the 1870s,
with the so-called scramble for Africa, and lasted until the disintegra-
tion of European empires at the end of the Second World War. The role
of thermodynamics as an imperial science, one that appeared alongside
and through evolution and ecology, has been underappreciated. But while
evolution might sketch an overarching narrative (the progressive ranking
of civilizations) as well as the plot (a struggle for survival), it was a domi-
nant logic of energy that supplied a script: energy knowledge had made
possible the specific activities by which Europeans had advanced. Europe-
ans had reached the top rung of the civilizational ladder by maximizing
productive work and minimizing waste.

Categorizations of work and waste depended on energetic judgments
that assumed that empires functioned as living organisms, and that
energy fueled their metabolism. Energy intake allowed for work—and
growth—but only if waste could be adequately processed or expelled.
In offering a scientific authorization for fossil-fueled work, a dominant
logic of energy thus smoothed the way for the Victorian shift “from an
industrialism based on imperial slavery to industrial imperialism based
on waged labor.”?® Approached as the unit that flows through organisms,

energy served the “boundary project”?®

of defining the borders of liv-
ing assemblages. Boundaries are inherently political. As Haraway argues,
“[w]hat boundaries provisionally contain remains generative, productive
of meanings and bodies. Siting (sighting) boundaries is a risky practice.”?’
Moreover, boundaries also correspond to dominion, to the limits of con-
trol: that which is bounded is known, made visible, and vulnerable to gov-
ernance. That which escapes the boundaries must be evacuated, policed,
made invisible.

A genealogy of energy, attuned to shifting boundaries, is thus as much
about energy-as-work as it is about waste, a common code applied to those

bodies and activities that threaten energy governance. Waste is generated
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at the intersection of race, gender, class, virtue, pollution, and ecologi-
cal violence. Waste is leakage, always exceeding its confinement, always
lingering and threatening the bounded industrial project and markets,
whether through human worker strikes, the stench of landfills, accidents,
technological bugs, pollution, or, finally, global warming, species extinc-
tion, and melting glaciers. More broadly, waste also emphasizes how, with
each indication that humans better understood the world, more of the
world revealed itself to be in excess of human understanding. In the case
of energy, the ability to more efficiently exploit fossil fuels arrived along-
side the nineteenth-century awareness of the Earth as dynamic and un-
predictable, as well as, at best, indifferent to the human quest for power
and efficiency. Humans in the industrial age increasingly confronted the
reality of, in Haraway’s words, the “world as witty agent and actor.”

In this sense, the Victorian era was an important prelude to the An-
thropocene, the proposed geological epoch in which human actions began
to have (often disastrous) planetary consequences. It is not a prelude in a
geological or atmospheric sense—the Anthropocene was already up and
running—but rather an ideational one. Geologists have yet to agree upon
a physical signal (which must be discrete and readily observable) to mark
the start of the Anthropocene, although most agree that industrializa-
tion played a central role. Candidates for the Anthropocene starting point
range from the first human use of fire, to the mass death of indigenous
peoples following the European arrival in the New World, the patenting
of the steam engine in the eighteenth century, or the nuclear fallout of
the 1960s.%28

However, in terms of the idea, or dawning consciousness, of the An-
thropocene, while humans have long observed their effects on the en-
vironment, it is arguably the Victorian period when humans first began
to sense that these effects might be planetary and truly catastrophic for
human life on Earth.? Victorians perceived that industrialism challenged
preexisting, Enlightenment frameworks. Beginning in the eighteenth and
nineteenth centuries, imperial logics of domination began to contend not
just with a New World, but a new Earth, an Earth of fossils and deep time
that cared nothing for human well-being. An explosion of new scientific
fields and academic disciplines in this period responded with cosmologies
that, in many cases, were interpreted so as to buttress anthropocentrism
and Western superiority. These included neoclassical economics, evolu-
tion, and thermodynamics, all of which continue to be deployed as mas-
ter tropes and metaphors precisely because they serve the interests of
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planetary industrialization, having helped to justify European imperial-
ism by externalizing its ecological and social injustices. Thermodynamics
mapped the new Earth through the figure of energy, a unit that retained
its identity through time (energy conservation), even as its tendency to
dissipate (entropy) imparted a tragic edge. In this sense, energy, too, is
an Anthropocene knowledge, a response to glimpses of a new Earth made
possible by fossil-fueled engines. This is an Earth that continues to resist
being treated as a resource.>

Extending the Anthropocene into the Victorian era is useful to con-
temporary climate politics in that it provides evidence of the ecologi-
cal culpability of a relatively small group of industrial capitalists in the
Global North. That group is not the only responsible party when it comes
to global warming, and the Victorian era is not the only important his-
torical moment in terms of understanding the state of the planet today.
Nevertheless, it would be difficult to overlook the centrality of that group
of agents, and that period of time, to the story. Some have proposed
changing the name of the Anthropocene to the Capitalocene to underline
this point.3* While I am sympathetic to those arguments, the term An-
thropocene has proven to be rather sticky. If we are to continue to speak
of an Anthropocene, then Victorianizing it foregrounds the political and
economic fault lines in its genesis.

Moreover, to speak of a Victorian Anthropocene is to insist that we
confront how historical violence persists in environmental injustices
today. If we instead gesture more broadly toward the human species as
the problem, with its insatiable thirst for energy and its tendency for

32 of which industrialization is just the latest crisis,

“ecological overshoot,
then it becomes incredibly difficult to imagine alternative energy path-
ways. If humans unavoidably desire ever more energy, then what could we
do short of hoping for a technological miracle, changing the human con-
dition, or colonizing other planets? Assigning responsibility means rec-
ognizing how fossil-fuel systems work to favor certain interests, whether
in Europe and North America, or in the distinct fossil-fueled visions of
new industrializing states like China, India, or Brazil. Understanding the
politics of fossil fuel domination is a necessary prerequisite to developing
alternative energy values and institutions that are adequately just and
radical.

The conclusion suggests a different vision for fuel politics, one that is
opened up by a genealogy of energy. The energy-work coupling continues
to inform the politics of fuel and is rarely challenged or put into context.
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Indeed, the politics of energy draws heavily upon an energy logic that,
in hindsight, represents an engineer’s narrow application of processes of
heat exchange more than it reflects the multifaceted oddities of energy
physics writ large. The dominance of the work ethic in policing the bound-
aries of fuel governance is manifestly evident. While the work ethic itself
has dramatically shifted since the Victorian era, the notion that work is
central to life still reigns in the Global North, and especially in the United
States, such that “the fact that at present one must work to ‘earn a liv-
ing’ is taken as part of the natural order rather than as a social conven-
tion.”®® A concern with employment, wages, and productivity, all of which
feed economic growth and are held to guarantee the continuation of the
comforts and pleasures of modern life, are inextricably intertwined with
debates over fuel consumption.

The work ethic appears continually as the bogeyman that stymies
environmental politics. It informs the assumption that more renewable
or sustainable energy systems will inevitably require sacrifice and self-
denial. As a result, eco-modernists chastise environmentalists, asking
how the Global North can justly deny the path of development and in-
dustrial growth to the Global South.3* One implication of this argument
is that the denial of intensive fuel consumption means the denial of the
higher planes of civilization and life, predicated on the availability of pro-
ductive work for all citizens.

A genealogy of energy suggests that there are other ways of knowing
and living energy, and that energy and work can be decoupled. The maps
that organize human-fuel practices do not need to be arranged along
work-based coordinates. Not only can energy and work be decoupled—
they should be. Without challenging dominant practices of work and
leisure, and the high valuation of waged, productive work in a neoliberal
economy, it will remain difficult to dislodge fossil fuel cultures. Creating
space between energy and work could take a number of paths. The con-
clusion highlights one potential partnership: an alliance between post-
carbon and feminist post-work politics. Putting these two movements—
one against fossil fuels and the other against work—into a more enduring
conversation can benefit both, especially when inflected with feminist
epistemologies and an appreciation of (re)productivity. A post-work
energy politics suggests one more route by which environmentalists can
escape the neoliberal resonance machine,® which obliges fossil fuels to
be contested from within a work-and-waste paradigm. Meanwhile, by al-

lying more explicitly with environmentalists, post-work movements can
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expand their relevance beyond anthropocentric critiques of capitalism,
showing how not just human life, but Earthly life, are at stake in the con-
testation of work.

FREE ENERGY

That which is bound can be picked apart, untied, set free. In studying the
bindings between work and energy, we discover the weak points, sites
ripe for struggle. We begin to appreciate the possibility of decolonizing
energy, of noticing other energy epistemologies, ways of knowing and
living with fuel. The liberation of energy has never been more urgently
required, and not just for the sake of human life, but for the sake of many
other living bodies on Earth. The Birth of Energy joins a multitude who are
thrashing at the tethers, struggling to free energy from the bindings of
exploitative work.

Even if energy does not name a universal knowledge, or stand for the
only possible epistemology of fuel, perhaps the commonsense under-
standing of energy is correct in one way: energy is “vital in our everyday
lives,” as ExxonMobil suggests at the opening of this book. Energy signi-
fies that which flows through systems, through ecologies, through bodies
and organisms. What we do with our energy, how we know it, count it,
govern it, and use it (or not!) shapes the possibilities for life on Earth. The
project of putting the world to work has led to biological annihilation;
we need new energy figures and metaphors, and new ways of valuing
energetic activity.
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